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ABSTRACT

This document contains a three-hour course on labor
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general; the construction industry; training of skilled construction
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IN GENERAL AND THE PIPING INDUSTRY IN PARTICULAR

FACTORS HAVING AN IMPACT ON CONSTRUCTION

edght (8) madon sections as {ollows:
I. Demographics: Population changes -- by State to

MANPOWER AND TRAINING CONSIDERATIONS *
INTRODUCT [ON

This three-houn counse 44 divided 4into

the year 2000; trends in aging, ethnic groups and
high-school graduates; Socio—economic character-
istics, including numbers of households, size of
fanilies, marriages/divorces, and per-capita

J. P. LISAC..

PROSESSOR OF TECHNOLOGY AND
OIRECTOR

OsriCE OF MANPOWER
STUOIES

income (by State). (See pages 1| through 7.)

1. Technological Changes: Advancing science is changing lifestyles, busi-
ness, industry, education, homes, workplaces ...: incliudes brief discus-
sions of advanced materials, agricultural genetics, artificial intelli-
gence, biotechnology, control systems, energy deveiopment, information
processing, manufacturing technology, medical technology, microelectron-
ics, optical technoliogy, telecommunications, and the overall impact;
aiso, information about the factors having an impact on planning and
operations; ends with the need to harness res-~arch and technology in the
construction industry ... and some management reluctance to do so. (See
pages § thw 13.)

i11. The Nation’s Labor Force, General: Labor pool of younger workers declin-
ing in both numbers and quality while jobs require .nore knowledge and

skills; growing mismatch between qualifications of workers needed by
employers, and the qualifications of both job seekers and some current
employees; Black workers’ percent change of the labor force is increas-
ing; business is moving into education and training more by necessity:
the relationships between future jobs and knowledge and skills. (See
Pages 14 thnough 18.)

Iv. The truction Industry: The Construction Industry in 1988 and long-
term prospects; current and projected dollar output by type of construc-
tion: projected employment trends by relevant occupations (inciuding
olumbers and pipefitters), by type of construction cnd age distribution
of workers by race and gender. ... This section ends with some notes on
the fragmentation of the construction industry resulting in comparative
inefficiencies. (See pages 19 thnough 31.)

V. Training of Skilled Tonstruction Workers: Training and manpower issues,
types of training (e.g., range from individual OJT experience through

formal apprentice/journeyman programs); employment equations; "wheels of
training"” and U.A. concept; open-shop and union frameworks; "competency-
based" job training, vs. "time-based" training programs: special "task-
oriented” training and career training.... (See pages 32 thnough 40.)

* The "Econumic Concidenations” ane . .4ented in a complementany three-Aour Counse.




ns & ' X (Macro and pipe-trades
speciflc ) lncludes nuubers of current workers and projections to the
year 2000; computes national annual growth needs for plumbers and pipe-
fitters (to meet expanding numbers cf workers needed), as well as annual
replacement needs (to nake up for ‘osses due to attrition, death and
retirement); contains a separate page of key manpower and training high-
lights of the United Association; addresses unique situation as U.A.
plumbers and pipefitters are employed largely in certain types of con-
struction which have different projected growth rates than construction
in industry-at-large, and computes annual growth and replacement needs
pertinent to U.A. members. (Sec pages 41 through 48.)

vi.

NOTE: Essentially, ommens have thaee goals: (1) The most ccomomical (not
necessanily the chespest) co4t, (2) meeting 4pecifled guglity standands,
and (3) completion on schedyle. The contractons’ goals obviouely panat-
Let these but aleo include the desine Lo make & profdt, £o0 mneduce Liabil-
ity exposune and 1o satiely Lomg-tenm needs (e.g9., swwival, gaowth,
greaten manhet share, and prestige): to the extent that the U.A. can help
to meet these two sets of goats effectively, a4 well as meet its om
goals, will its {utune de assunsd. 1P Liseek

Vil. MHenpower Data Bank and Networking:

o Empiovers and owners are concerned about costs and availability of labor,
quantitatively and qualitatively -- present and future:

e Unions and skilled workers are concerned about full empioyment (a decent
Job at decent pay in a decent environment) -— present and future

o Needed: a data bank and a responsive system which invoives and meets
current and future concerns of all parties. U.A. members have some dis-
tinct advantages in this regard -- (e.g., "pools” of trained and experi-
enced personnel -- and an effective training structure and international
organization). (See Discussiom Guide and Wonksheet #4 on page 52.)

ViIl. Discussion Guide and Worksheets (See page 49 through 52.): These are to be
used to facilitate sharing, note-taking and some goal setting. The

course culminates in a "wrap-up"” session using these guides., Hopefully,
all participants will use these in the future, so these three hours to-
gether will have a pay-off.

Pna‘man 0é Technology and
Dinecton, 0ééice 0§ Manpowern Studies
Pundue Univensity, Knoy Hatl

West Ladayette, Indiana 47907
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1. POPULATION CHARACTERISTICS AND TRENDS

POPULATION COUNT AND COMPOSITION TRENDS

Between 1980 and 1985, the U.S. popuiation grew 5.4 percent, from almost
227 million persons to 239 million, according to the Census Bureau. This growth
has been regionally localized, with only 13 states experiencing greater than
average growth. Primary growth has been in the southwest, the southeast, and
the west, with this growth expected to continue to the year ¢000. Selected
metropolitan areas are also expected to continue experiencing growth, such as in
Boston and New York City., Five states (plus D.C.) have experienced population
loss. The greatest reduction or least increase in population has occurred in
previously heavily agricultural or industrial states, such as the Great Lakes or
Plains states. [As of January |, 1988, the total U.S. population had grown to

245 million.]
Popuiatien Growth 1588-2000

Change
1980 2000
Populstion From 1900 200C Populstion From

Alabama % DIk By Montana '%s% 49534'4'*4‘
Alaska ........... "353'700 up 578% 253 33 Nebrasks ......... 1,661,900 m 59%| 35 38
Aizona. . ........ 5582500 u:wsm 29 15 Nevads........... 1,918,800 Upuo.i: :g %

......... 2835400| Up 24.1%| 33 32 New Hampshire ... 1,363500{ Up ‘8’1‘& 2 4
Calforna ........ 30,613,100 Up 20.3%| 1 1 New Jorsey ....... 74276001 Up O. o 2
Colorado ......... ! Up 61.2%] 28 21 New Mexico ...... 1727300 Up 329% 7 7

........ 3062400{0own 1.5%| 25 29 New York ........ 14.990,200|Down 14.6% 4

........... 638 Up 72%| 47 48 North Caroling..... 8,867.800] Up 10.9: 12 17
Dist. of Columbia .... 376.500|Down 41.0%}| - - North Dakota........ 662,000 Up 4.5% A
Flonda .......... 17,438,000 Up gg: 1:7’ 1:1; OhO ....connunes 13'9.32%0‘;3: 33'1% S .
Georga .......... 6,708,200{ Up Okishome ........ Josas00l U 2ex| 30 28
Hawaw............ 1.277700] Up 324%| 39 42 Oregon........... Q25001 Up 529%) 30 28
Id8ho ............ 1512200 Up 60.2%| 41 39 Pennsylvania. ... . 11,207, S6%| & 2
OIS ... .. ... 1+.187500{0own 20%| 5 6 Rhode isiand......... 925,800| Down
:nolana ........... 56792001 Up 34%| 12 14 South Caroling .... 3,807,100f Up 282: %; ‘2:
IOWR «.oooonenene 2072100 Up 20%| 27 R South Dekota ....... 687,600{Down 0. 5 48
Kansas........... 2494400 Up 56%| 32 34 Tonnesses........ 5,419,000 Up 1a.1: 13 ?
Kontucky ......... 4399900] Up 202%| 23 25 Toxss ........... 20,730.400] Up ;3{,‘ 3 o2
Lowsiana ......... 5159800 Up 227%| 19 19 Uteh ...oveeeeees 2777400 Up 90. 3’ 2
Mane ............ 1,308000] Up 163%| 38 41 Vermont ............ 6250001 Up 222% o 2
Maryland ........ 4581800 Up 8.7%| 18 22 Up 3
Massachusetts . ... 5490.400]0own 4.3%| 11 18 500 Up 2
Michigan. ......... 9.207.600/Down 05%| 8 8 Up 34
Minnesota ........ 4489400 Up 101%]| 21 23 Up 4
MisSISSIOD! . ....... 2939200 Up 166%| 31 31 Up 9
MISSOUf! ......... 5080000 Up 33%| 15 20




NEW CENSUS FIGURES

The most rapid growth in the U.S. population is
occurring for ethnic-minority groups, especially Hispan-
ics and Asian Americans. By the year 2000, non-Hispanic
Whites may comprise two-thirds of the total U.S. popula-
tion (down from the 1980 proportion of 80%), and by
2020, only about half the total population. Major rea-
sons for this disparate growth include immigration and
higher birth and fertility rates for Minorities (especi-
ally Hispanics and Blacks) than for Whites.

The fastest-growing geographic regions are reflect-
ing these ethnic-minority growth rates. In addition,
ethnic-minorities have tended to concentrate in inner
cities, while Whites have been moving to suburban areas
(where job growth is occurring) outside the major cities
(which have been losing higr-paying jobs).

Between 1980 and 1987, the number of Hispanics
increased 30 percent —- from 14.5 millfon to 18.8 mil-
lion -- five times the growth rate for the non-Hispanic
population. By 2000 to 2010, Hispanics could comprise
the largest U.S. ethnic-minority group, with close to
double its present size. The fastest-growing segment of
the Hispanic community comprises immigrants from Central
America, but the largest segment comprises Hispanics of
Mexican heritage.

Asian Americans, the fastest-gi-owing ethnic group
fn 1985, now are the second-fastest-growing group.
Still, they comprise the third-largest Minority gioup
and are expected to remain such for some time to come.

The U.S. population in general Is also aging.
Between 1980 and the year 2000, the median age will
increase from 30 years to 35 years. This reflects in-
creasing life expectancy and decreasing birth rates,
especially for Whites. For the first time in U.S. his-
tory, as of 1983, the number of retirement-age people
exceeded the number of teenagers. By the year 2020,
there will be two retirement-age persons for each teen-

ager.

Age groups which ure ex- | Aging Trends

pected to increase in popula- | Projectsd changes in the sizse
tion between 1987 and 1993 ' of these age groups, 1967-1993:
(ordered by rate of increase) I

include 45 to 54 year olds, l:;‘:?’ asu=
35 to 44 year olds, 75 year .
olds and older, 5 to 14 year | 3-14 +109
olds, and 65 to 75 year olds. | 15-2¢
Therefore, companies benefit- | 25-34
ing from these population | 85-44
changes should include those | 45.84
that service needs related to 55-64
families, financing, elemen- ey,
tary education, and nursing
care. 75 and older

Nowrvw  Amgrvas [ smeyvepine
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Although Sun Beit retirement centers have best symbolized the aging populations
for decades, the aging phenomena has become NOTiCRADIS TR FArM areas, N SUDMFDS: ang
in new Northern retirement communities. The elderly are moving out of cities into
rural areas outside the traditional Sun Beit retirement centers. The region vith the
highest percentage of the population 65 or over encompasses the north central farm
states.

Ethnic diversity is especially reflected within this population age structure --
in particular, among young people and retirement-age groups. A higher proportion of
young peoplie and a lower proportion of retirement-age persons are from ethnic-minor-
ity groups.

Trends in World Populatfon: According to 1988 worlid population estimates, the
population of North America is expected to increase from the 1488 estimate of 272
million to 296 million by the year 2000. However, the North American share of world
population is expected to decrease from 5.3 percent to 4.8 percent. The fastest
growth is occurring within Africa (42%: especially Nigeria), Latin America (25%:
especially Brazil), and Asia (21%: especially Pakistan, Bangladesh, Indonesia and
India), i.e., primarily underdevelooed countries. At the present rate of growth, the
werld population could double every 40 years.

TRENDS IN HIGH-SCHOOL GRADUATES Projected Number of U.S. High School Graduates,

Nationally, the 1979 peak of 3 1986-2004
million high-school graduates was fol- (in millions)
lowed by steady decreases until a short- 3.0
term bottom was reached in 1986 (2.65 :
million graduates). A short, modest up-
turn since 1986 wili culminate with 1988
graduates (2.77 million) and be followed
by a rather steep decline of 12 percent
until 1992 (with 2.44 million grad-
uates). Major increases are then expect-
ed, continuing into the next century to
levels exceeding the 1988 peak, with
2.89 million graduates in 2004. Among
public high schools, the number of pro-
Jected public-school graduates in 2004
is expected to be only 4.3 percent below
the 1979 historical peak. Private-school 1986 ‘88 ‘90 ‘92 'S4 ‘% ‘98 2000 02 04
projections, however, are much less
optimistic. Source: “bigh School Crausts, Provecons b, Sute, 1986 1o

2004," a joint ication estern Interstate Commission for

As with population changes, gracdua- Higher Educabon (WICHE), The College Board, and the Teachers

tion estimates are expected to vary g\nsunmeand Annuity Association. (Available from WICHE. P.O.

greatly across regions and states and ﬁwmwwmzﬁ’g
with (o) -gr - -

t:on. emtspect t ,,,,et::;f,f 3:? i gg,:‘;? 's“:e Feem Higher Education & National Affairs 4/11/88 — 3
to experience substantial decreases in

numbers of high-school graduates (except

for Maryland, New Hampshire, and Vermont which are expected to have more graduates by
2004). This region as a whole will have S5 percent fewer graduates in 2004 than the
1986 bottom. Northcentral states will all experience decreases in their graduate
counts until 1992, followed by a slow recovery but still having 9 percent fewer grad-
uates in 2004 than in 1986. Only Kansas, Minnesota and Missouri will have graduate
numbers that match or siightly exceed their 1986 counts. South and Southcentral
states as a whole will graduate 16 percent more students in 2004 than in 1986, with
intermittent changes varying state by state. Of the 14 states, seven will have more
gracuates in 2004 than in 1986 (led by Florida’s projected 60% increase), and seven
will have fewer graduates (led by West Virginia’s 311 drop). Western state: will
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experience less severe decreases in the early 1990’s, with the number of graduates
expected to exceed those in the Northeasterr and Northcantral states by 2004, gradu-~
ating 44 percent more students in 2004 than in 1986. There will again be variations
among Western states. For example, Alaska and Nevada will double their number of
1986 gradustes, while Idaho and Wyoming will be among the states with the greatest
declines between 1986 and 2004.

In contrast to overall declines in the number of high-school graduates, the
number of graduating high-school Minority students has been increasing, both numeri-
cally and proportionately (especially among Blacks). Even so, in 1987, the proportion
of Hispanics 25 years old and older with at least a high-school diploma was only 50.9
percent, well below the rates for other ethnic groups, but up markedly from the 45.4
percent of 1982.

PROJECTED CHANGES IN GRADUATES,
BY STATE, FROM 1981 TO 2000

*Promcusm mctudes gadunies of public high schools ealv.
po high All othar stase tProvections ase for [998-99.

Source: Western Interstate Commission for Higher Education. From Harold L.
Hodgkinson, "Demographics and the Economy: Understanding a Changing
Marketplace.” The Admissions Strategist. Jan 1985, p.3.

SOCI0-ECONOMIC CHARACTERISTICS

According to the National Center for Health Statistics. fewer couples are marry-
ing —— 18,380 (3.0%) fewer in 1985 than in 1984. However, the decline largely
reflects major drops in New York (-23.4%), Michigan (-30.7%), Missour{ (-21.5%), Ten-
nessee (-19.3%), Massachusetts (-15.6%), Georgia (-7.4%), Pennsylvania (-7.9%),
Illinois (-5.7%), Louisiana (-8.9%), South Carolina (-6.5%), and lowa (-16.1%).
In contrast, major increases in marriages were ex-perienced in Texas (9.9%), Florida
(9.9%), Kentucky (31.3%), Arizona (34.9%), New Jersey (14.8%), Virginia (10.0%), and
Oregon (22.0%). To some extent, these changes reflect the shifting population. In
addition, while fewer couples are marrying, an !ncreasing number and proportion of
married couples are choosing to not have children.

Yoo
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one.” USA households:
Marmad more, but smaller
Couples = - The number of houssholds In the USA increesed 8.8
With and mwtmn&awuwﬁ
Without o mnpaim'uay.mn& 875
Chiidren S milion houssholds as of July 1, 1
On millons) househoid fell 10 2.09 from 2.76 (Blocy, 1A).
Rouseholds in July 1985 (i. housande). irease
from 1960 (in thousands), percent of increese and

»
Sawes At Sumngepttn 1900 19t 182 1983 1904 1088

$agg: “News They Coss, fSeady ou Sot.° ffecslsss Wk ISsecesl lesent), ey 14, 1956,
iok,9 {We.30), 2.13-51.

While the number of marriages is declin-
ing, the number of households is increasing,
but the size per househoid or family is con-
tinuing to decline. After remaining around 3.6
persons until about 1970, the average-family
size in the 1970s began dropping and was 3.3
in 1980. It is expected to continue to de-
cline to an average of 3.0 in 1990.

percont
State
Ala.
Alaska
Ariz
Ak,
Calit
Colo
Comn.
Del.
0C
Fla.
Ga.
Hawail
Between 1980 and 1985, the number of ideho
households increased by 7,100 or 8.8 percent .ln'd.
to 87.5 million (compared to the 5.4% popula- lowa
tion 1. rease), to a large extent reflecting “an.
the changes in the population. Major increas- Ky
es have occurred in California (13.8%), iexas L.lli
(17.7%), Florida (20.5%), Geogia (14.3%), Md
North Carolina (11.6%), Virginia (10.7%), Ari- Mass. J
zona (21.0%), Colorado (14.8%), Washington MM 3.209 74 2.3% -1.9%
Miss.
Mo.
Mont.
Neb.
Nev
NH
N.J
N.M
N.Y
NC
N.D
Onhio
Oida
Ore
Pa
Rl
SC
SD
Tormn,
Texas
Utah
.
Va.
Wash
WWwa
Wis.
Wyo

(8.8%), South Carolina (12.1%), Oklahoma
(10.6%).

Two reasons for the increasing numbers of
households with decreasing marriages are in-
creasing illegitimate births and high divorce
rates (although they have leveled off since
the late 1970s). The teenager illegitimate-
birth rate has increased from [5 percent in
1960 to 54 percent by 1983, and is still in-
creasing. However, although teenage illegiti-
macy is a growing problem, illegitimacy is a
greater problem among adult womein. Between
1960 and 1985, the number of illegitimate
births increased 24 percent. One out of four
U.S. children born is illegitimate. This in-
creasing number of fllegitimate births is in
the face of decreasing overall birth rates,
further exacerbating the illegitimacy problem.

Illegitimacy, while increasing rapidly
for all economic groups, is especfally preva-
lent among the poor and disagvantaged -- des- %0
pite increasing abortion rates. These high Totsl 07489 7,09 8%  +54%
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and increasing fillegitimacy rates carry grave risks for those invoived and for
societys
e [acreasing need for welfare assistance (now the majority of unwed mothers and
children) together with an average dependency period of nine years and the ten-
dency to 1ot participate (at least effectively) in the labor force,
Much lower average incomes (poverty level) for those mothers who do work,
Higher rates of child del inquency and educational problems, and

An overall difficult and disadvantaged upbringing, perpetuating the cycie
problems.

Between 1965 and 1986, the pace of
domestic decay has accelerated, espec- Per capita income rises

ially during the last seven years. It has capita income in the USA increased by 4.8 per-
finally become generally accepted that break-

family breakdown is now the primary force
causing poverty in the U.S. That is, the
major factor creating poverty in recent
years has been the cdecline of the two-
parent family. Over half of all offi-
cially poor families are now female-
headed -- the families with the largest
income shortfalls, the longest stays
below the poverty line, and the heaviest
demand for public assistance.

Per-capita income increases are
slowing due to (a) decreasing earnings in
finance, retail trade, services and con-
struction, according to the U. S. Depart-
ment of Commerce, (b) continuing decline
of high-paid manufacturing jobs, and (c)
growth in lower-pay service jobs.

[
-

&N

|

) » .
ST $13812 $13,907
Sowes: U.S. Osparument of Commeree By 88 Banar, USA TODAY

4SA TOMAY, ALl 21, 1988, po. 1.6, 10
6

(T

8323858988 3888BRL A rnasREREREwalS

!
i
!




more

Differences in regional income levels are again widening after converging ‘or
than S50 years. Recent estimates by the Bureau of Economic Analysis concerning

per-capita income changes between 1979 and 1386 indicate that

pace.
previ

the Great Lakes snd Plains states lagged behind the nation as a whole, increas-
ing 6.4 percent and 6.6 percent, respectively, compared to 7.1 percent national-
ly. The causes include stagnation in the areas’ traditional manufacturing base
and low population growth coupled with population out-micration, which reduces
consumer demand. ([Although agricultural-residence population has continued to
decline (to 4.99 million in 1987), more than half (2.53 million) are still
located in the Midwest states.]

Per-capita income in New England and the Middle Atlantic states pulied ahead of
the rest of the country (9% and 8%, respectively) despite slow population
growth.

In the Southwest and Far West. although total personal income has risen at a
rate comparable to that in the Northeast, becauce the population has been grow-
ing twice as fast as the nation in general, per-capita income is rising more
slowly.

Rocky Mountain stat's, beset by problems in agriculture and the oll industry,
have experienced oelow-average gains in both total personal income and per-
capita income, even while their population growth rate has exceeded the national
growth rate.

From 1986 to 1987, the per-capita income continued to increase but at a slower
However, only 13 states had per-capita income growth greater than during the
ous year -- half in the Southwest and Rocky Mountain States -- because of slow-

ing population growth and pickups in manufacturing.

Minimum-wage earners

Abou percent of
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I
EXCERPTS FROM THE TECHNOLOGY OVERVIEW REPORT
PRESENTED BY DR. JOHN D. HAGUE, Sc.D. - PRESIDENT
AT _THE CORPORATION FOR SCIENCE AND TECHNOLOGY

COMBINED TARGETED TECHNOLOGY COMMITTEE MEMBERS MEETING
indianapolis Conventicn Center

April 24, 1987

In 1987, a group of over 500 scientific, engineering,
educational and business experts associated with the
Corporation for Science and Technology, located in the
State of Indiana, predicted that "the worid is on the
verge of a major lifestyle, business, industry and
educations!l upheaval, an upheaval which will be fueled
by rapid techvological growth and by a very competitive
woridwide marketplace. This uphesval brings with it
major threats and cpportunities to the business and
economic base of the United States, including that of
the State of Indiana.”

ADVANCED MATERIALS TECHNOLOGY, is generating a great deal of excitement by the
deve lopment of new materials in the laboratories; materials that have not existed
previously,...materfals in the fields of semiconductors, polymers, ceramics and
others.

Major materials-fueled advances are predicted in the fields of powdered
metalurgy, in super plastics and adhesives, in poliymer, ceramic and metal based
composites, in steel surface treatmerts, superconductive materials, in new metal
materials, and in structural ceramics.

In the area of AGRICULTURAL GENETICS AND TECHNOLOGY...the headlines center
around new genetic manipulation and embryo transplantation in animal agriculiure
operations; plant genetic modification to provide improved plant characteristics; and
integration of computers and artificial intelligence controls into a broad range of
agriculturally related operations.

And in ARTIFICIAL INTELLIGENCE, the committee forecasts major advances in the
use of expert systems, in the development of Al oriented computer architectures, and
new Al higher order languages. They see “he technology entering the field of natural
language driven processing, in image and verbal recognition systems, in the transia-
tion from one language to another, vision for robotics, new generatiors of optical
scanners to read and respond to written text, computer aided instruction management
and control, automatic programming and debugging of computer software, complex com-
munications systems management and control, and in the development of materials and
genetics characteristics prognoses.

In BIOTECHNOLOGY, a virtual technologicezl explosion is predicted in which ONA
probes, monoclonal antibodies and enzymes have been identified as high growth areas.
Major advances in the areas of medical diagnosis and treatment, plant and animsl
characteristics engineering, and waste management are foreseen. Another major growth
area is seen to be biotechnology reiated manufacturing and quaiity control systems as
this technology begins to "take hold" across a wide range of industries....

In the field of CONTROL SYSTEMS, another rapid acceleration scene is predicted
as advances in computers, microelectronics, optical systems, and Artificial
Intelligence fuel the development of highly capable control systems throughout
industry, homes, hospitals, military systems and cthers.

Many of these systems will be vision capable and will utilize sophisticated
sensor systems in real time, iterative faedback process control systems, in order to
maintain the high level of control that many of the new processes will require,
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In ENERGY JEVELOPMENT. advances are foreseen in the areas of new combustion
technologies, post combustion treatments, co-generation systems, and in shale oil
extraction systems. High efficiency solar voltaic systems are also envisioned.

In the field of INFORMATION PROCESSING, the fcrecasts are for continuing
explosive growth, with computing power per dollar continuing to double every four
years during the period. New generations of software development will be aided by Al
based software generators and evaluators. ... [There will be] simuitaneous voice and
data handling systems that can place the information that you nee.. where you n2ed it.
Strong shifts to parallel processing are predicted. [Workers and] the general public
{wi!l be] increasingly involved with computers and computer products.

In MANUFACTURING TECHNOLOGY, the committee sees advances 1in artificial
intelligence, electro-optics, information processing and control systems paving the
way for major expansions in the applications for manufacturing technology. They see
the need for increased automation to maintain the prucess controls that will be
required and to deal with the reduction of product cost. They see integrated design,
manufacturing and quality assurance systems geared to support both high and low
volume production...and they see interface standards emerging that will facilitate
increased competition, lower costs and higher quality mat sfacturing technology. They
see advanced control systems, many with 3-D vision, color and pattern recognition,
with sophisticated tactile and force sensors. Anrd they note the need to be able to
deal with rew materials that are beginning to enter the field.

In mEDICAL TEL.MNOLOGY, advances in biotechnology, in microelectronics, in tele-
communications, artificial intelligence, optical technology and others will acceler-
ate the development of sophisticated medical diagnostic, treatment, and management
tcols. The trend to out-patient treatment and care will accelerate the development
of doctor’s office and home-based systems for patient care. Less invasive surgical
processes will increase, [including] lasers. Significant advances in the monitoring
anG control of anesthesia procedures are expected, as well as implanted
microelectronic circuits to reinstate muscle control and bodily function control.

Biotechnological breakthroughs are expected to allow for improved diagnostics
and patient treatment as well as allow the detection of persons who tend to be pre-
disposed to given meaical problems, such as higr cholesterol and heart disease.

And in MICROELECTRONICS, the committee envisions continuing explosive growth as
higher densities, higher speeds, higher reliabilities and lower costs continue.

iney see the increased use of Application Sperific Integrated Circuits (ASIC) by
the medium and small sector of industry in order to protect their designs and to
remain viable in cost and product capability. They see extremely high densities with
an anticipated maximum of 100 million components per chip, with S million components
per chip in the early 1990s and between 10 and 100 million by the year 2000. The
anticipated advances in this technology will cause the microcircuit to permeate
virtually every area of ende~.or.

And in OPTICAL TECHNOLOGY, we have another explosive situation in which optical
data transmission through fiber optic systems will mature and spread rapidly and set
the stage for a rapid increase in lcw cost, broad band communications. Optical
sensors will provide automation systems with the inputs that they need for monitoring
and control...and optical computers will emerge as the solution to many high speed
computing needs. Optical data storage technology breakthroughs will usher in a new
generation of information storage systems with widespread applications in our
factories, homes, schools, offices and retail outlets, and in our communication
systems. The optical technologies are so basic to the next generation of products,
processes and operations that they deserve attention by virtually every organization,
regardless of their present products, processes or functions. The optical
technologies will constitute major th.eats and opportunities for thousands of
businesses worldwide. '
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And in the case of TELECOMMUNICATIONS, again major changes are foreseen. 5ingle
integrated digital retwork systems are predicted to repiace individual stand-aione
systems that presently handle phone traffic, data and facsimile traffic and local
area network traffic. They see the emergence of a worldwide digital network
protocol, peving the way for explosive growth in the digital communications industry.
They see major increases in the use of microelectronics and optical technoiogies in
teiecommunications systems, both local and iong distance. And they stress the
probable impacts of this telecomaunications network upheaval on all walks of business
and industry education, the medical care industries and the home.

OVERALL

The message is clear that very low cost, very reliable microelectronics systems,
coupled with low cost, reliable optical-based data transmission and sensor systems
and with powerful artificial in%telligence or e@ert systems will bring a new
generation of total commmnicatic: into use. This commnication uphesval, coupled
with the expected breakthroughs in the other targeted technologies will begin to
change the ways we do Jjust about everything in our homes, in our factories, in our
hospitals, our doctors offices, transportation systems, in our offices, in our
schools, on our farms, [on the construction site,] and virtually everywhere
else...and we will have higher levels of worldwide competition than we have every
seen before...competition in research, engineering, design, manufacturing, sales, and
product support...and meny of our present product lines will be decimated by next
generation products and services...and there is nothing that we can do to slow down
the process or to stop it nor is it sensible for us to try. In fact, our prognosie
for change is probably very conservative and the changes will happen more quickly and
m ~e deeply than we nuw anticipate.

B

Dr. Hague concluded with this statement, "Well, that information all went by so
rapidly that you probabiy feel as if you have Just taken a drink from a fire
hose...."




MODIFY OR PETRIFY

There are significant ~hanges affecting the success
or failure of a company, organization, or empioyment in

various
panies’

(1)

(2)

(3)

(4)

(9)

(6)

(7

(8)

(9

(10)

()

industries. Critical reasons affecting com-
futures and employment upheavals include:

Improved productivity and_gquality due to automa-
tion, mechanization, computer integration of
whole systems; new processes -- including great-
er flexibility, extensive use of instrumentation
and improved machines ard tools, and more
sophisticated quality-control finspections and
systems,

New _materials: e.g., plastics and adhesives of various types made to users’
specifications and produced on-time in quantities orderer,, and others such as
fiber optics and ceramics.

Increased competition, which is occurring as more firms from other nations
enter the U.S. and world markets, as well as inter-State and inter-community
competition. For example, at a time of excess auto and truck production
capacity around the world, Japanese companies are continuing t2 build produc-
tion plants in the U.S., which transiates into some domestic-plant closings -
- and perhaps even a price war. The steel, automotive and electronics indus-
tries are still reeling under inter ational competition blows.

Financial considerations: besides the quality and design factors pertaining
to each product made, such things as tariffs, and the value of the dollar
world-wide, and all costs of production and delivery factors drastically
affect employment and the growth or contraction -- indeed the very success or
feilure -- of a company.

Out-sourcing, which basically involves doing labor-intensive jobs overseas,
primarily to reduce 1#2*..r costs by using ‘cheep l1abor’ -- such as in Mexico,
Taiwan, Malaysia, or nurea.

(Industrial) transplants exist when one nation builds and operates a plant in
another nation (e.g., Japanese firms auto-assembly and parts plants in
[11inois, Indiana, Kentucky, Tennessee, Ohio, etc.).

" Jjust-in-Time" workers, (also called ‘contingent workers’} because employers
can expand or contract their numbers according to business conditions or
seasonal cycles;

Inter-compan, and other inter-organizational arrangements: joint planning,
cooperation and operations.

"Reindustrialization”: relocating a plant, such as to locations where
t1 ansportation, infrastructure, markets, workforce considerations, etc. are
more favorable.

"Mismatches” between the knowledge and skills needed by employers, and the
knowledge and skills of employees or job applicants, as well as the inability
of training and organizational structures to plan ahead, and act cohesively
to meet future needs.

Factors of planning: becoming much more important are prompt application of
appropriate technology, prc¢ uctivity, quality, design, innovation, timeli-
ness, service, customer satisfaction, total costs, direct investment in pro-
duction near marxets, and entrepreneurship.

. J. P. LISACK
In Strategic management pilanning -- ":;"M;::g;:ﬂ“'"w
The most dangerous status {:"5 3 e oy "
is the status quo. ’(]é;." 317-40-02880
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MANAGEMENT ‘S COLD SHOULDER FOR IMPROVED TECHNOLOGY *

The disinterest of owners, contractors, architect-enginser firms, and so on in university research is all of a piece
vith their diftidence toward unfemiliar new technology. The construction Industry adopts technological innovations far
aore siowly then it couid -- and probably should. Some promising nev technology goes unused for sany years due to
*institutional barricrs® to wide dissesination....

he orgsnization of the industry, spliatered as it is into myrisd Segments each more concerned vith fts own
preservation than overaii advances, say vell account more than any other single reason for this inertia. HNoreover, an
arrey of institutionsl barriers blocks the spread of new technoiogy from where it originates to places were it ®ight be
used to cut building costs and increase productivity. A CICE study tess identifies the sajor iepediments as these:
restrictive buliding codes and technical standards; some labor agreesents and craft jurisdictional issues: 1iability and
other legal considerstions; lack of profit motive or other compel1ing fincentives; counterproductive contractual
relationships and yovernment regulations; industrial inertia; and communication difficuities. The fist, long familiar to
ost construction executives, typifies the intertwining of probiems that tend to tether construction to the past.

... Commercial construction appesrs to be vell in the iead over the past two decades, despite the absence of any
visible resesrch and development structure. Intense Competition has prompted developers, designers and owners to work
together to cut costs. Computerized design systems save expensive tise in planning, for instance, and contracts written
vith perforsance specifications enable contractors and their subcontractors to adopt practical new techaiques.

In cont ast, the spread of new construction technoligy has been cosparatively modest in generai industrial
construction, process-industry (refineries, chemical and cesent plants, etc.) and pover plants. Buyers of factories are
usually more interested in a trouble-free facility than one aade less costly by  new technology that has not yet become
standard practice. Compsnies that own process piants focus on improving the technology of the process or the product,
rather than on better ways to erect the maze of equipment and controis that fora a plant....

... [Clonstruction has long fagged behind most other industries in technical progress. Perhaps the biggest reason
is that the largest and most costiy kind of construction, power plants and heavy industrial facilities, are unique in two
ways: each lies on a different piece of land and hardly any two are technically alike, though elements of msny are
sosevhat similar. Construction cospanies have considered, probably justifiably, that soney spent on research vas not
noney veli spent....

... [TIhe study tess extracted ... insights about what portions of construction offer the highest potential for cost
cutting via technological research. Resuit: piping, electrical vork and installation of sechanical equipmemt. fut in
esch of the four sectors, the opportunities for cost saving via better technology are different. In buildings,
inprovements are most needed in structure, enclosure skin, interfor finishes and electrical work. [n light indystrial
projects, again in descending order of priority, it’s structure, piping and electrical work. For heavy ingustrial
projects, it's piping, electrical and then mechanical equipsent. [n power plants, the pecking arder s piping,
sechanical equipment and then electrical work.

... University of Texas researchers intervieved 51 craft super intendents and field engineers at 14 sites in the
Southwest, Nidwest and Nest, and in mid-Atiantic states to pinpoint precise construction inefficiencies and opportunities
for isprovesent. The overali conclusion: dramatic economic gains aight weil tlow from research and technological
inprovement in eight areas: 1) piping, 2) installation of sechanical equipment, 3) electrical work, 4) structure, 5)
vessels, 6) heating, ventilating and air conditioning, 7) instaliation of special equipaent, and 8) instrumentation....

Noders Nemsgement Systzms: A Littie-Vsed Tool

... What’s needed, oriefly stated, is much more accurate and timely controls over design, planaing and schedul ing,
budgeting, procuresent, material logistics, and quality assurance. Among other things, this requires more extensive use
of computers to help control decision making and its timing. These steps grow increasingly important to enable owners
and contractors to control costs as today’s utility and industrial projects become increasingly sore complex....

* )one Constanction fon the Momey [Sumsary Repont of the Constaucti~n Industny Cost Effectivencss Project). HAP 3. Shoat-
Conings of Managenent. The Budiness Roundtable, Janaany 1933.
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HARNESSING RESEARCH AND TECHNOLOGY IN THE CONSTRUCTION INDUSTRY *

Technological progress is prubably more difficult in construction than it is in most other Industrial fields, because
the construction Industry is broken Into so ssny virtually independent parts and pieces. ... One result of ilmited spheres
of Influence and linited geographical range is a void in information channels linking the entire industry. So informstion
about new technology has to be fed a drop at a time into a ot of piaces, rather than into a central orgsnization that
spreads it where it's needed.

+ CICE study team concludes that if much is to be accomplished to speed the snail’s pace of new technology from
inventor to wide yse in construction, owners will have to take the iead. Mo other participant in the industry has either
the money, or the incentive. Presumably owaers would need to undertake joint action, since their own interasts diverge,
and few can recapture the cost of innovating from a singie use, Still, the study tesa reports documented returns ranging
from 10 to ) to 20 to | are common for time and labor-force training spent putting nev construction technology to work in
specific projects. The study team urges owners to collaborate in foraing a national institute to gather information and
transfer the data to organizations that could use it. The plan, in part, is to try to involve potential users of promsis-
ing ideas in financing their development to the point of commsercial use,

There is no shortage of specific probless for innovative scientists to tackle. Piping, for instance, appears to be
the most inefficient among the major areas of construction. Alignment is often difficult and time-consuming becavse of
the close toierances required. Tools often have to be made on the job site -- an awkward place for that kind of work --
to align large-diameter pipe. Flexible pioe would allow greater tolerances as would flexible bends, Another useful
device would be an interflange connection device that would permit ¢llght alterations in the direction of a pipe. Perhaps
more accurate alignment equipment could be devised. On some sites the old fashioned plumb bob and ievel are still the
standard tools for the tricky job. Laser technology looks promising as a more up-to-date technique.

Connections require a3 quarter of the total time for installing pipe -- at least in industrial projects and power
plants, where tnere can be miles of piping. MNost of the problems involve welding; one is the bulkiness of welding equip-
sent; some piping superintendents report that it takes a crew -- a welder anG a pipefitter —- an hour or more to dissaatie
their apparatus and move it to the next location. |s there a way to isproved the design for the connection] Standardized

connections would help, so would 3 flange with 3 pyfit-in gasket.

At congested sites, lifting pipe into place can be an avkward job. Cranes, when used, require a lot of space to san~
euver, both on the ground and in the air. (Communication between the crane and the crew doing the ingtallation sometismes
leads to coordination probiems. If the inefficiencies in installing pipe could be reduced to a process as efficlent as
the average of all other operations, the cost saving would reach an estinated $5 aillion for a typical power plant.

Installing sechonical equipment -- a major cost in industrial projects and power plants -- involves complicated dif-
ficulties in aligneent and leveling. Tolerances in alignment can be very close. The job is complex, requires great skill
and depends heavily on accurate technical information in the hands of the crew. One key to clignment is tools that are
internally controlled. Computer chips and lasers should enabie crevs to mske more accurate measuresents. A device is
needed to align piping and shafts to tolerances programmed into its mesory, avoiding tedious and time consuming manual
alignmenc. Alternatively materials could be devised that don't require such clole tolerances. Flexible joints or self-
aligning joints wouid make it such easier and less costly to install rotating equipment, which is very sensitive to any
pressure placed on it by piping or rotating shafts that are isproperly aligned.

Tolerances for leveling may be as small as 1/8th of an inch. Available tools, such as hydrosets, are usuaily not
accurate enough, time consuming and require great skill. Laser technology holds promise for doing this better.

In electrical work, tasks cry for improvesent, installing cable raceways and testing are complicated and awkward
paris of the job; raceways must be put in place by hand -- when nuserous craftseen from other traa.s are ccapeting to use

the same space. Flexible conduit vould soive some of these problems, and plyg-in conngctors would help.

Pylling wire through conduits is a troublesome task. It is hard to avoid damaging the wire even though most crews
use improved wire-protection material and lubricants such as soapstone. The operation has been speeded up -- a bit --by
mechanical tuggers. But they don’t respond to tension on the wire, so the operator cannot always tell if the wire snags.
What’s needed Is a tugger vith built-in drag, like a fishing reel. MNineral-insulation cable eliminates the need for con-
duit, but appropriate yses for it are limited. A wire puller is needed that could be used as the conduit is Installed --
perhaps with adhesive slip-ring connectors. It would reduce the risk of wire demage in pulling and eliminate the return
trip by a crew to do the wire pulling long after the conduit Is in place.

On balance, sore resesrch and development is aceded to promote techmological progress in comstruction. Asswsing thet
the potential cost bemefit ratio should be at least 108 to |, an industry-vide outiay of $20 aillion per yesr would be

Justifishle only for 01D on three items: piping, Instaliing sechenical equisment, and glectricol work.

* From “Harnessing Research and Technology®, Nore Construction for the Money (Summary Report of the Construction Industry
Cost Effectiveness Praject). The Business Roundtable, January 1983. [Underiines and boldface are added.]
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111 THE NATION'S LABOR FORCE

LABOR-FORCE CHARACTERISTICS

The labor force, |ike the
population, is aging, causing
an increasing number and pro-
portion of the (ex-perienced)
labor force to retire and to
need to be replaced. However,
also as with the population as
a whole, the number of youth | o7
entering the labor force has
been declining and is expected
to continue declining until .0
the mid-1990s. A major effect | ,,

of this shrinking number of

young potential workers s 1.0
increasing competition among
education institutions, the %3

military, and business or
industry to attract those
youth who are most qualified.

A Dwindling Forcs In The Werk Force

U.S.A.
The 16-19 Age Group That
Prowdes

e e—

]

Source: U.S5. Bureau of Labor Statistics

\~

ved
T R

Black Workers: Percent Share of
Labor Force: 1960-1095

Source: “Were They Come, Ready or Not,®

Egucation Jeek (Seecial Report), May 14,
1986, Vol. ¥ (No. 34), p. 3I.

while the youth in the labor force
has been dropping, an increasing number
and proportion of new labor-force en-
trants are from disadvantaged back-
grounds (e.g.. high-school dropouts)
and lacking necessary employment educa-
tion and skills, and the numbers and
proportion of Minorities entering the
labor force has been increasing and is
expected to continue growing. Rapidly
increasing are Blacks and Hispanics,
who are more likely to have disadvan-
taged backgrounds. and Asian Americans,
410 are more likely to be well-educated
and work-oriented. Also increasing,
however, are the numbers and proportion
of White disadvantaged potential work-
ers.

The population explosion in South-
ern and Far Western states has greatly
enlarged the labor force and consumer
demand in these states. As with popu-

lation shifts, manufacturing jobs have been shifting from the North to Sun Belt
states. Even during the last three years when manufacturing employment was de-
clining overall, manufacturing employment in Sun Beit states was |{ncregsing,
both in rejuvenated heavy manufacturing and in light manufacturing. Even so,
the overall decline in the traditional heavy-msnufacturing locatfons more than
offset the gains in the Sun Belt. Many Northern states offset these losses in
manufacturing jobs with increases in (typically lower-paying) service jobs.
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Empioyers will be begging for skilled workers, while the unskiiled are ieft out

*
The great jobs mismatch

This Labor Day and for the rest of the century, the U.5. is hanging out o "Help ¥anted” sign -- but only selected appli-
cants need sppiy. MNot only is the pool of new workers shrinking fast, there’s aiso & growing mismstch bDetween the skills
they bring to the job and those esployers are crying for.

The scramble could herald a golden decade of rising salaries and grester job opportunities for anyone trained to handle
advenced technologies and complex information. MNore women will get the chance to move up to menagerial and techaical posi-
tions. Opportunity wili knock for meny baby-boomers sidetracked in the 1970s. Trained |amigrants will be sought after. Out
for people without a college education or experience, the century’s closing years could be an economic derk age.

Looking at the numbers, the U.S. labor force is on a demographic roller coaster, careening from the baby boom to the
baby bust. Between now and the yesr 2080, the supply of nev job seekers will barely inch shead, expending by Just over |
percent annually. That follows the ‘6ds and ‘70s, when waves of baby-boomers, immigrasts aad femsle workers swelled labor’s
ranks by 2.4 percent a year —- groving faster than the population of india. Today, the nation counts 35.4 million 16-to-24-
year-oids as the prime source of nev labor. That’s |.| million fewer than just a decade ago. And the number of vouth of
that age is expected to fall 5.1 million more in the next i0 yesrs.

With fewer new workers to choose from, "the economy is catching fire for almost anyone with good education and exper-
ience,” says Gordon Berlin of the Ford Foundation. Jobs for accountants, for example, are expected to jump by 40 perceat, to
1.3 million, by the turn of the century, according to the government’s Sureau of Labor Statistics (BLS). Slots for doctors,
teachers and other professionals are forecast to soar by 3.7 sillion or nearly 30 percent.

But behind that good news, “there is a widening gap between what the economy requires and what the new labor force will
provide,” says Thomes Espenshade, senior research associate at the nonprofit Urben Institute. He estimates that through the
end of the century, three fourths of all new jobs will need people with some college education and skills -- vhile only abowt
Maif of ail new workers are likely to have gone beyond high school. MNoreover, computerization of the workplace will msove
ailllons of todsy’s lower-level jobs cut of the reach of the less skilled. ... As a result, the labor force may well include
8 growing army of unskilled vorkers, espec’slly young biacks ard Hispanics, facing at best Fitful eaployment.

time for

The squeeze for new skilled labor is forcing many employers to take special steps -- from raising starting ialaries to
expanding retraining programs -- to get the pe-ple they need...

However, the big winners in coming years may well sl changes in eize of lsbor force and number of jobs
be educated and experienced baby-boomers. Some of | T l J“"“
those boomers, forced in the 1970s to take jobs for = ' s
vhich they vere overqualified, will get second chences
to shift directions and sove wp. “"Compenies pcying -
top dollar are figuring out they can find 30-yesr-olds
with experience vho will gladly work nearly as cheaply
as the top nev graduates,” says Victor Lindquist, head
of job-placement services for Northwestera University.

Even more important for the boomers, msny firas
are easing the labor squeeze by expeading om-job re-
training. ... Says Peter Cannon, Rockwel) [Interns-
tional’s] chief scleatist: “We need certain numbers

—ie .
~35mm
{30 md
25md

::ts:me'd p;me;:d v unlido ?f.tt:: ::; :::o o :uner“mlﬁ: + :;m:,..‘}”: ; .::So‘""'
165 chnepr o etretn tane veve areaty Wh.® O et on 1 average tar i pumber o vore:

' USNEWR—Bamc dota: S Bursaw of Labor Statigncs
TSounce: U.S. News ¢ World Repont, September 7, 1987, pp 42-43.




The tigtenica aarket for skilled labor will also help vorking woaen. The gap between women’s and Ben’s wzges -- what
Colusbia University nconomist David Bloos calls “one of the remerkable constants in economics for over 30 years® -- airsedy
Is beginning to close. [n the last six years, the ratio of wmen’s wages to an’s rose from 60 to 65 percent. And the Con-
sus Buresu reports that vorking women, age 20 to 24, now earn om average cnly 16 percent less then young aea -- compared vith
2 2] percest gap in 1988,

Nore choices for women

The wvage gap will close even faster if, as expected, the labor squeeze iures more women to higher-peying occups-
tions. ... There are signs that more women are beirg drawn to male-dominated fields: Some 40 percent of new busimess-school
students are women.

Phatever their jobs, sore women vill take their places in the working world -- if only because sore vomen now comsider
seaningful and weil-paid work to be a desirable and achievable gosl. The BLS estimstes that, by 1995, 81 percent of adwit
womes age 25 to 44 will hold jobs, as agminst 72 percent todey.

Even more then in the pest, America is becoming a land of special opportunity for highly skilled immigrants. Becawse of
a deerth of homegrom applicamts, foreign-burn and trained doctors accowmted for 295 of the 1,752 first-yesr residents snd
interns hired in 1906 by New York City’s pwblic medical facilities. Foreign-bora students, ssay of whom vill stay to work,
eara more than haif of new Ph.0.’s in engineering from U.S. universities and nearly one third of doctorates in physics.

Hard Times Sor Minorities

For all its opportunities, the nev Aserican labor merket von't be a welcose

place for those without a sheepskim or special skills. fimorities sey find 10 fastest-groving occupetions e
theaselves In special peril. Neorly haif of 8il new vorkers betveen now and PE——— "%
2000 will be black or Kispemic — grows “disproportionstely represented among Medscal asistants 0%
those with less education,® according to a nev Labor Departoent study of Aser- Physical theragists, assistants "%
icans’ job prospects in the 19%9s. Oata-processing-squioment repavers  §0%
Home-health aides 0%
Pages of vast ads for cown’.er jobs at fast-food restawrsats chow that there Computer-systems analysts 6%
is still vork for those vith few skills. [n some aress, fast-food outlets short Medicat-recond techmicians 5%
of teenage help are taking on recest retirees, and experts say mew jobs in rest- | Emloyment wierviewers g
aursats, especially part tise, vill sushroon through the '96s. The problem for | CRPPIREIEL L oy
young, immer-city job seeksrs is that most of the jobs are in prosperovs swb- . )
wbs, out of commuting range. The same Catch-22 s forecast for agriculture, -.-And 4 that will lose jobs
especially in the Nest, if immigration restrictions cause labor shortages. Zlecinical, electronic assembiers 54%
ndustnal truck, lractor operators 4%
The pinch on the low-skilled vill be aggravated by a comtimisg siide in Stenographers -#%
vell-paid blve-collar jobs. The Departaent of Labor estimstes thet U.5. aemw- Farmers, farm workers -5%
facturing, which lost 2 sillion jobs over the last seven years, will lose e ProsCanS are SIng CCNORRONS weh 25,000
834,008 sore by the year 2000. What’s sore, jobs still open to the low-skilled resmi-dromdprirry weprrriaant
are paying less. Adjusted for Inflation, the average earmings of 30-yesr-old |

high-school dropouts plumeted by 41 percent, to less tham $11,000, from 1973 to

1985, and the trend continues. For 3G-yser-old high-school gradustes, average earnings feil by sose 30 percest to $17,20
during the period. 1t is oniy the college grads whose inflation-adjusted incomes at age 30 are moving up agein, after
remsining stoady st sround $26,000 from ‘73 to ‘85.

11 the evidence “points to growing economic inequality,® says University of Naryland economist Frank Levy. And that
poses the deager that the U.S. will enter the 21st century as a nation of haves and have-nots glaring at each other across 3
deep divide defined by education and skills.
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A SHALLOW LABOR POOL SPURS BUSINESSES
TO ACT TO BOLSTER EDUCATION
(HIGHLIGHTS)*

... The labor pool of younger workers whc historically fill entry-level jobs is declining in both numbers and quality,
for reasons ranging from the demographic to the social, while the jobs waiting for them require ever more knowledge and skill.

Alarsed by this double whammy -- and by the cost of screening applicants and providing special training -- business is
trying to get more involved in improving basic general education....

Sethods of Attack

Some businesses are reacting by jumping into politics and twisting arms to win educational refors and bigger school
budgets. Others are financing teacher and student scholarships, research and school-budget supplements. Still others are
fighting high dropout rates and enticing students to read sore. (Separately, companies are getting more involved in internal
educstional prograss to help employees advance their careers....)

The early returns from the cospanies’ educational efforts are promising, but the probliem isn’t amensble to a quick
fix....

Though only a relatively saall percentage of Asericans have trouble reading or writing a simple passage and counting out
bus fare, a distressing number can’t do such sore than that. The Federal Education Departaent estimstes that the U.S. has 17
million to 21 million functional illiterates, people whose meager skills aren’t up to the desands that life and vork place
upon thea.

peasive Nistakes

They commit eany costly blunders ... $2,200 on a $22 settiesent ... misordered $1 million in parts ... misread a label
and killed a pen of cattle. ... To forestall such probless, one of every three major U.S. corporations now provides some fors
of basic skills training for employees.... [PJroductivity losses caused by poorly educated workers, together with the price
of resedial training, costs business about $25 biilion a year.

That is bad enough. But business is even more concerned as jobs requiring more than the sost basic reading, writig and
computational skills become the fastest growing sector of the labor market.

fundaneatal Flan

... [T]he total number of young people in the labor poot will constrict sharply as the generation of the baby boom gives
vay to that of the baby bust. Second, a rising propertion of those people in the pool will be minority-group sembers -- the
very group that schools have had the least success in educating.

Also, sore people who once went into entry-level jobs after high school now go to college, mezning that those left for
employers to choose from are generally the less accomplished and less ambitious sembers of their classes....

The explosion of new opportunities for women has contributed mightily to that. ... While all this is happening, entry-
level jobs are growing more complex and demanding....

Think Sesll...

In a number of cases, eaployers are concentrating on specific aspects of the educational probles ... the nature of the
learning process itseif ... the dropout rate ... poor attendance and grades ... reading ... teaching. ... [I]n recent years
business has been instrusental in forcing costly reforas through reluctant legisiatures....

Soston Compect

It is too early to say with any certainty whether the corporate efforts to improve education vill add up to a markedly
inproved work force in years to come. But the so-called Boston Compact provides an encouraging sign. Five years ago 200
Boston-area companies challenged local schools to register 5% annual improvements in school attendance, the high-school drop-
out rate, and college and job placements. In turn, the companies promised to expand part-tise and summer jobs for high-
schoolers, and to hire sore graduates ful! tine.

Several major concerns have since set up endowments for teacher fellowships, dropout prevention measures and experisental
programs schools couldn’t afford. The Compact now offers finsncial aid to any Boston public high-school graduate who wants to
continue his education.

The experiment has been deesed ... successful.... Neanwhile, the Compact has build up ... [*]good-faith soney that shows
ve vant this to continue in perpetuity. ... One of the things we’ve learned is that change doesn’t come overnignt.®

Q T
: ¢ J.C. Simpam, 1 4 Staeet aal, N , Sept. 28, 1982, pp. 1,19.
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RELATIONSHIPS AMONG EDUCATIONAL LEVEL,
UNEMPLOYMENT RATE., AND INCOME: 1986

ADULT ' WORKER
UNEMPLOYMENT RATE “EDUCATIONA v AVERAGE ANNUA NCOM

2.3%2] > 4 Yrs. College $33.44

(4.5 | 1| - 3 Yrs.College
m— 4 Yrs., H.S. only

»

[11.62 | < 4 years H.S. {
Souace: “Projections 2000,° Occupetiongt Ogtlooh fuprtenty. Feld 1981, ».36.

$19,844

The chart above graphically illustrates that: (1) the higher the formal
educational level, the greater the average annual income and (2) the lower the
formal educational level, the higher che unemployment rate. -- Just two more
ways to show that education pays off.

BY (1] 1

axm o sttt e
OCCUPATIONAL CLUSTER (000s) PERCENT ENPLOYMENT CHANGE 1986-2000 Low g HIGH

Raturail /Computer/Math Sci.. 738 15.9%] 5,11
TOCNRICiaNS. e ooenneeeeenss 34650 38,48 ] 41]
Lawyers § Judges........... 565 5,41 ] ‘bl
tngineers, Arcnit., Survey. 1,567 T b
Service Occupstions........ 17,536 0,11
sarieting § Sales Occup.... 12,606 29.6
fanegerial § Support Occup. 10,583 zs.qP
Construction Trades........ 4,006
iegchers, Librar.. Counsel. 4,949
Admin.-Support Occwp....... 19.851
Traasport. L Vehicle Operat 4,789
Nelpers § Laborers......... 4,273 19.24
Procision Prod. ¥orkers.... 3.066 :

Kachine Setters, Oserat.... 4,%4 [1.31 Total, Al Occupations
Asseablers § Hamg-dorkers,, 2,701
Agric,, forestry, Fishing.. 3,556

Language, Math
§ Reading

Souncq: G.T. Silveatad & J.M. Lukasiewicz, *A Losk et Occxpationsl Eanloynent Taends 20 the Year 2000.° Nonthly Lebet
Revigw, Sent. 1987, Vol. 110 (Ne. 91, po. 46-63 (Al4o 4ee Mompower Tid-8it 87-7, Office of Nempower Studdes. Pundue
Univendsty). fag V.B. Joknaten € A.E. Pecher, Wonk{gace 1000, Indisnapelis, [N: Huddom Imstitats, Jume 1987.

Much has been written about the growing necessity for all to have mastered
the basic academic skills, Looking at future emplioyment projections, the
conclusion must be drawn that the fastest growing occupations will require the
highest literacy ratings. -- More evidence of the critical nature of a solid

education founcation.
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IV THE CONSTRUCTION INDUSTRY
CONSTRUCTION (GENERAL) *

The constant-doliar value of new construction put in place in the
United States in 1988 will be about the same as the near-record level of
1987.  Although the number of housing starts will deciine, the value of °
residential construction put in place will increase slightly because of home
inprovesen{ expenditures and the trend toward larger homes. Tommercial con- /
struction wi 1l continue to decline, especially office tuildings and hotels. B
Public works construction wiil increase moderatelv. Foreign construc:io
contracting by U.S. firms will decline in 1968 because of weak markets
{less attractive financing) and intensifying cospetition.

Outliook for 1908

The constant-dol lar value of construction in 1988 will be about the same as !n 1987, but certain categories of
construction will increase solidly. The most prosising markets appear to be hose improvesent, menufacturing
facilities, hospitais, schools, vater and sewer systess, and public service buildings. The veaker merkets wili be
aparteents, office buildings hotels, other commercial building, and electric power generation. Difficult
internationai market conditions will continue in 1988 because low commodity prices and debt repaysent probless wiil
limit development projects in most of the msjor Third World merkets.

The mmber of housing starts will decline slightiy to less than 1.6 million units, but the vaive of
residential construction vill remsinr largely unchanged because of increases in average house size and continued
grovth In home improvesent expenditures. Private nonresidential construction vill continue to decline, primsrily
because of high vacancy rates for commercial buildings and the elisination of major tax benefits for commercial
real estate investaent. Public works construction will continue to incresse modes:ly, as solid increases in state
and local spending of fset small declines in Federal construction expenditures.

Leng-Tere Prospects

Demond for comsercial construction will be depressed for the next few years by an oversupply of bulldings and
the effects of tax refors, but the outlook for sost other types of construction is fairly optimistic. The
sacroeconomic forecast predicts conditlons that are favorable for construction -- continued economic growth, fairly
stable interest rates, siov inflation, declining Federal budget deficits, and declining trade deficits. Given this
nacroeconomic scenario, the overail value of construction put in place should resain near current levels In 1998
and 1969 and then set new records in the early 1990s....

The U.S. construction industry will face a nuaber of challenges during the next 5 years, including foreign
competition. Supply of workers, and liability insurance. The foreign construction contractors now entering the
U.S. market generaliy are wvell-financed and often possess construction expertise equal or superior to American
capabiiity. Barring substantial productivity gains, lsbor shortages and labor ouslity could become meior probiess
a3 the supply of young workers avaiiable to the U.5. construction industry dwindles because of desographic trends
and lov unemployment rates. The cost of lisbility insurence will probably stabiiize during the next several years,
but long-run insyrance trends are largely dependent on legislative and judiciary developments in tort refora.

¢ Somnce: U.S. Industniat Outlook 1988 -- Comstauetion
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In terms of dollar output, the construction industry has been growing at an
average annua! rate of at least one percent since 1972, at which time the dollar
output was $394 billion. [n 1986, the dollar output had increased to $462 bil-
lion. It is projected to increase even more rapidly (1.5% annually) by the year
2000, reaching $560.5 billion. However, not all types of construction have or
are expected to participate in this increase equally. This is especially true
f. - new farm housing, alterations and additions and new nonfarm housing other
than single units. In contrast, types which have and are expected to continue
increasing faster than the average are new commercial buildl_ngg. new electric
utility facilities, new nonfarm bufldings not elsewhere classified, maintenance
and repair construction, and new water supply and sewage faci'ities. »

Finally, maintenance and repair construction represents the largest per-
centage of dollar output of all types of construction. This dollar output grew
from $8% billfon in 1972 (21% of the total) to $136 billion in 1986 (30%) and is
projected to increase to $174 billion by 2000 (3i%).

LAR OUTPUT BY TYPE OF CONSTRUCTION: 1972 TO PROJECTED 2000
(Noderate Trend: Bil1llons of 1962 §)

DOLLAR OUTPUT AVERAGE MIUAL RATE
Actus) Projected OF CHANGE
TYPE OF CONSTRUCTION 1972 1919 1982 1386 | 1995 2088 ['12-19 ‘19-86 '86-95 '86-08

TOTAL CONSTRUCTION............ $394.2 $422.7 $336.6 $461.7 19522.6 9560.5 | 1.00 1.3 150 1.3

llew Nonfara Housing............. 122.8 107.4 59.0 120.
Single units 16.1 845 4.2 9N.
#.1 229 1.8

Nonfara llesidentiol Alter.s Add. | 211
Nev farm Housing, Alter.s Add.. 1.5
‘leu Industria) Buildings | 19.0
New Commercial Buildings 3 36.4
Office buildings.............. 14.8
21.5

123.8 124.8
9.1 1014
%.8
9

.
13.9
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3.8
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CONSTRUCTION EMPLOYMENT *

The incresse in ronstruction employment Is not expected to be as great as the expansion in construction
activity. Continued technological deveiopments in construction methods, tools and equipsent, materials, and
sateriai movement vill raise cutput per worker.

tmployment in the c.nstruction trades ... is concentrated in industrialized and highly populated aress.

About | out of 4 skiiled construction workers is seif-employed and contracts with homeowners and businesses
for small jobs. ... Most training authorities recommend formsl apprenticeship training as the best way to acquire
the all-round skiils of the construction trades. In most communities, apprenticeship programs are supervised by
Joint apprenticeship committees composed of local employers and union representatives.... In aress where these
Joint committees have not been established, the apprenticestip agreement is solely between the apprentice and the
eaployer....

Although apprenticeship provides the sost thorough training, most people acquire construction skills
informally by working as laborers and helpers and observing experienced workers and/or attending vocationsl or
trade schools or by taking correspondence courses.

Plumbers & Pipefitters:

Apprenticeship is the best vay for plumbers or pipefitters to learn ail aspects of these trades. MNost people,
however, learn plumbing and pipefitting by working for several years as helpers to experienced plumbers and
pipefitters. Apprenticeship programs for plumbers and pipefitters are administered by local union-sanagement com-
aittees.

Nost comsunities require plumbers to be licensed. To obtain a license, workers must pass sn examination to
demonstrate knowledge of the trade and of local plusbing codes.

in addition to jobs crested by increased demend for piumbers and pipefitters, many openings will occur each
year from the need to replace experienced workers who retire, die, or stop working for other reasons. Relativeiy
few plusbers snd pipefitters transfer to other occupations. ... Mevertheless, most job openings wili stes from
replacesent needs.

[The unesployment rate in the construction industry generally is about twice that of all industries combined.
However, the] employment of [plusbers and pipefitters) ... generally is less sensitive to changes in economic con-
ditions than meay other construction trades.

* Qccupationed Octlook Hendbook, |1986-87 Edition: Bulletin 2250) Buntss of Labox Statistics, Weskisgtom, 9.C., 1986,
00000000

INDUSTRY AND OCCUPATIONAL EMPLOYMENT TRENDS

The nation’s total economy is projected to generate more than 2! miliion jobs between 1986 and 2000. While @
considerable number, this 19 percent increase is only haif the aversge rate of Increase that occurred over the
previous l4-year period, 1972-1986.

Trends by Major Industries

... Nore then 80 percent of the rise in total esployment is projected to occur among vage and salary workers

in wholesple and retail trade and in services. Increases in the nuaber of merketing and sales and service workers
are expected to account for almost haif of the esployment gains in these tvo industry divisions. [Underline added)

... Although most of the total esployment change is projected to occur in trade and services, several other
industry divisions have notable changes. Finance, insyrance, and real estate is projected to account for 8 percent
of the growth in total employment or 1.6 aillion jobs.... [Underiine added)

12 Sounce: Homthly Labon Revigw, Sept. 1987, (U.S. Pept. of Labon, Bunean of Lebon Stetistics.
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jected to rise by 990,000 betwoen 1906 and 2008, to 5.0 nilllen woge ond salery jebs. The ,
G
i 1"
.co The resl value of nov and maintenssce cemstruction Is prejected t» grow by 1.4 ~ ,‘-,‘Hiiii_'.‘.
fluctustions, but dmmegraphic fac'ars play @ pert a8 well. Becawse of an expected sioviowm ‘e the rate of sew
offset by doclines ia av apertasst and condoniniwe construction and is fars housing. femresidemtial cerstruction

Amsther Industry division adéing significant mumbers of jobs in cesstryction, which ! “ .
accomts for & percest of the grovth In total jobs. ... Coastruction enployasat is pre- ' g
rete of iscrame, 1.2 percmt & year, is Just sligitly below the projacted total job 108 e
grovth in the ecomsmy. [Underiine added) < |
percst & your betwomn 1996 wd 2009, slightix faster than long-ters historical trends bt - /< NP
slower then the 2.4-percent prejected for oversl| GIP growth. Heu construction is espacially semsitive te cyclical
houschold formation In the 1590°s, residentis] ceastructien is prejected te siov dramsticaily. A littie grewth is
opected for aou single-fanily hanes ané for residmtial alterstions and additions, but this vill be just sheut
is prejected to recover frem the recent overswply of office and comserclal spece, and vill grov shewt 2.0 percent
8 yoor Guring the 1906-2000 peried.

Capioyment is Copstructies (1000°s) Esplovoust fa Constrection Industiy
frej. Ompe Aver. Asswsl Rate of Chenge (in Percent)
1972 1919 1906 | 2000 1906-2000
09 LK 4| S e 1972-19 197986  1906-2000
8 18 1.2
* Nesaly Metf of this guin &4 expected
Lo ocemk enong the constanction thedes.

Governsent (excluding State and Local government esployees in education and hospitals) is projected to account
for nearly 4 percent of total employment growth (811,000 jobs).... [Underiine added)

The sgnyfacturing industry division is projected to decregse by more than 808,000 jobs. ... Nany of the
detailed occupstions in these groups are expected to be affected by automstion and a decrease in demand for the
products of industries in which they are concentrated because of changes in consumer tastes, shifts in governmerta
priorities, and incresses in foreign competition. Despite the drop in employment, some occupstional groups within
snufacturing ave expected to grov. The group with the largest job increase is engineers, folloved by managers and
technicions. [Underiine added)

The agricyiture, forestry, and fishina division has a proiected increase in employment among wage and salary
vorkers, but {f self-esployed agricuiture workers (inciudes farmers) are inciuded, the industry shows a decresse.
[Underiine added)

The nusber of seif-employey workers znd unpgid family workers combined is projected to increase by 12.2
percent, from 9.8 sillion In 1965 to 10.9 millfon in the year 2000. (Underiine addedj

Irends for Construction Trades

Esployment for carpenters is projected to grow by sbout 18 per-
cent, or by 182,000 jobs — the largest numerical increase among occupstions in this cluster. Close to one-third
of the gain is expected to occur among seif-employed carpenters. The residential building and nonresidential
carpentering and flooring industries are expected to add the bulk of the remeining jobs.

Esployment in the electriciens occupation is projected to grov by 89,000 jobs. Most of the increase is
opected to occur in construction, which will more than offset job losses projected for electricisns in
ssnufacturing.

Eaploysent for painters and paperhangers (construction and aaintenance) fs projected by 90,000 jobs. Nore
then 40 percent of this Increase is expected among seif-employed painters and paperhangers.

toploynent in the plusbers, pipefitters, and stessfitters occwpstion is projected to have am iacresse of
65,000 jobs, meinly occurring in comstruction. [Bold added)
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In 1986, the construction industry represesnted 4.8 percent of all employment,
with 4.9 million workers, more than haif of which (2.8 miilion) were empioyed with
special~trade contractors. By the year 2000, construction empioyment is projected to
ircregse by aimost 900,000 but represent only 4.7 percent of all empioyment because
of a siightly lower projected growth rate than for all occupations (i8.2% vs. 19.9%,
respectively). However, employment for special-trade contractors is projected to
grow slightiy more rapidly (20.8%) than for all industries. Plumbing, heating and
air-conditioning empioyment is projected to grow from approximately 626,000 in 1986
to 747,0C0 in 2000, at a rate (19.3%) slightily below the average.

U.S. WAGE AND SALARY EMPLOYMENT BY TYPE OF CONSTRUCTION:
1986 AND PROJECTED 2000
e 1 - (NUMBERS IN THOUSANDS)

- = EMPLOYMENT EMPLOYMENT
Projected | CHANGE

I NDUSTRY 1986 2000 Number Percent
TOTAL, ALL INDUSTRIES....c.ceceecveceessss 101,868.3 122,088.9 | 20,220.6 19.9%
Construction...... et sreesarrrssaennnns e.. 4,903.5 5,794.0 890.5 18.2%
General contractors & operative builders 1,293.3 1,481.0 187.7 14.5%
Reszidential building construction..... 655.3 750.0 94.7 14.5%
Operative builders.......cvcveesvessss 56.4 34.0 -1.4 =37.9%
Nonresidential buiiding construction.. 581.6 696.0 114.4 19.7%
General contractors, exc. building...... 778.1 893.0 114.9 14.8%
Highway and street construction....... 271.9 325.0 53.1 19.5%
Heavy constr., exc. highway & street.. 506.2 568.0 61.8 12.2%

%Eecial-trade CONtractors...c..cocevee..0 2,832.1 3,420.0 587.9 20.81‘
Plumbing, heating, 8 air-conditioning. 625.9 747.0 121.1 19.3%
Painting, paper hanging, & decorating. 163.1 203.0 39.9 24.5%
Electrical work...... certessnnennsnnns 522.2 633.0 110.8 21.2%
Masonry, stone, tile work, plastering. 460.7 560.0 99,3 2.
Carpentering & flooring........... ceve 173.7 211.0 37.3 21..%
Roofing & sheet-metal work............ 207.0 260.0 53.0 25.6%
Concrete Work.e.oeeesvsessonss ceenns .. 184.2 214 0 29.8 16.2%
Water well dritling........vecvve.s s 16.7 21.0 4.3 25.7%
Misc. special trade contractors....... 478.6 571.0 92.4 19.3%

SOURCE: Valernie A. Pensonick, 044ice 04 Economic Growth and EmplLoyment Progections,
U.S. Depantment 04 Labon, Bureau 04 Labon Statistics, 441 "G" Stheet, N.W.,
Washington, 0.C. 20212.




WORKFORCE NEEDS AHEAD FOR THE CONSTRUCTION INDUSTRY *

According to the U.S. Bureau of Labor Statistics and the Bureau of the
Census, there is an increasing need for new construction industry workers of
greater than 260,000 annually: 180,000 for replacement needs and 83,000 for
growth needs. The construction industry has the greatest numerical need for
new workers than any other specific industry. In addition, tne greatest need
is for unskilled workers, who comprise the largest category of construction
labor and who have the least work attachment to the construction industry.

® There are at least six factors threatening the worker supply. These
inciude the following: —

® Aging of the current workforce -- need to replace increasing numbers of
retiring workers.

o Changing retirement patterns -—- decreasing number continue to work until
standard retirement age, especially within construction crafts.

o Decreasing numwber of young persons entering workforce.

o [Increasing proportion of new workforce entrants from at-risk groups, who
are less likely to enter the construction industry (e.g., Minorities)].

o The increasing market for construction.

o Hindrances to mairntaining balance between labor supply and demsnd. First,
these include cyciical swings in employment: There tends to be a reduc-
tion of apprenticeship enroliments when employment decreases, and this is
possibly accentuated by reduced empioyment in union construction. Sec-
ondly, the geographical concentration of construction efforts can be a
hindrance. The growth in construction and attraction of new workers have
been concentrated in the South and in the West. In contrast, older,
experienced workers are concentrated in areas with deciining joo opportu-
nities and are less likely to relocate to find jobs.

® There are several possible special sources for supplying needed workers.
These incliude the following:

o Retired construction workers, who are more likely to return to parttime
work.

® Workers with previous construction experience who are no lonqer working in
construction industry: The movement in and out of t* construction
industry is greater than previously believed, and faccors attracting
workers back into construction are undocumented.

o (Special efforts to retain experienced workers longer. ]

o (Increasing special efforts to attract, train and retain Minorities within
the construction industry.]

* Robent Gaspenow, "Meeting the Futune Need don Constructiem Labon,” Cométruc-
ton. Nov. 1985, Vol. LXVII (No. 11}, pp. 29-32.
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Construction Occupations

{Selected extagets aom the Occupationsl Outlook Hendbook, 1986-87 Edition, Bulletin 2250, U.S. Dept. of Lebor,

Consu Jction trades workers make up
one of the largest groups of skilled
workers in the Nation's labor force.
These trades offer good opportunities
for young people who are not planning
to g» to college but who are willing to
spend several years learning a skilled
occupation. Construction workers can
find jobs in all parts of the country and
also have greater opportunities to
open their own businesses than work-
ers in most other skilled occupations.

What are the Construction Trades?
Workers in the construction trades
build, repair, and modernize homes
and other kinds of buildings. They
also work on a variety of other
projects, including airports. mass
transportation systems, roads. recre-
ation facilities, and powerplants.

Construction workers may be
grouped into three categories: Struc-
tural, finishing, and mechanical.
Structural workers include: Bricklay-
ers, carpenters, concrete masons,
ironworkers, construction machinery
operators. stonemasons, and boiler-
makers. Finishing workers include:
Drywall installers and finishers, car-
pet installers. glaziers, insulation
workers. marble setters, painters. pa-
perhangers, plasterers, roofers. ter-
razzo workers. and tilesetters. Me-
chanical workers include: Electri-
cians, pipefitters, plumbers. sheet-
metal workers, and millwrights.

Most construction trades are de-
scribed individually later in this sec-
:ion. Boilermakers and millwrights
are 2escribed elsewhere in the Hand-
book.

Working Conditions
Construction work irequently requires
prolonged standing, bending, and
working in cramped quarters. Expo-
sure to weather is common since
much of the work is done outdoors or
in partially enclosed structures. Many
people prefer construction work be-
cause it permits them to be outdoors.
Construction workers may work
with sharp tools, amidst a clutter of

materials or on scaffolding. As a re-°

sult. they have more injuries than

Buxcas o) Lebor Stetistied.)

workers in other jobs. Indeed, con-
structicn has the highest injury and
iliness rate of any industry. However,
employers increasingly are emphasiz-
ing safe working co ditions and stress-
ing safe work habits—practices that
reduce the risk of injuries. *‘Hard
hats,” steel-toed shoes, safety belts,
and nets are some of the devices that
help reduce risk.

Employment

Construction trades workers, exclud-
ing supervisors, held 4 million jobs in
1984. Most were employed by con-
tractors in the construction industry.
The vast majority of construction con-
tractors employ fewer than 10 people.
A few large contractors, however,
employ thousands. Many construc-
tion workers are employed in other
industries to do maintenance and re-
pair work. For example, plumbers
and pipefitters maintain the complex
pipe networks in chemical processing
plants. Government agencies employ
construction workers to maintain
highways, buildings, and sanitation
systems.

About 1 out of 4 skilled construc-
tion workers is self-employed and
contracts with homeowners and busi-
nesses for small jobs. Self-employ-
ment is most common in paperhang-
ing, painting, and floor covering work,
but it also is found in other trades.

Employment in the construction
trades is distributed geographically in
much the same way as the Nation's
population. It is concentrated in in-
dustrialized and highly populated ar-
eas.

Training, Other Qualifications, and
Advancement

Most training authorities recommend
formal apprenticeship training as the
best way to acquire the all-round
skills of the couastruction trades. Ap-
prenticeship is a prescribed period of
on-the-job training, supplemented by
related classroom instruction designed
to familiarize apprentices with the ma-
terials, tools, and principles of their
trade. Formal apprenticeship agree-
ments are registered with a State ap-

% 2g

prenticeship agency or the U.S. De-
partment of Labor's Bureau of Ap-
prenticeship and Training.

Apprentices generally must be at
least 18 years old and in good physical
condition. A high school education or
its equivalent, including courses in
mathematics and mechanical drawing,
is desirable. Courses in construction
trades, such as carpentry and electric-
ity, also are recommended. Often, ap-
plicants are given aptitude tests.

The formal apprenticeship agree-
ment generally calls for 3 to 4 years of
on-the-job training and 144 hours or
more of related classroom instruction
each year. On the job. most instric-
tion is given by a skilled worker to
whom the apprentice is assigned.

Clzssroom instruction usually in-
cludes courses such as history of the
trade, characteristics of materials.
shop mathematics. and basic con-
struction principles.

In most communities, apprentice-
ship programs are supervised by joint
apprenticeship committees composed
of local employers and union repre-
sentatives. Committees determine the
need for apprentices and establish
minimum standards of . iucation,
experience, and training.

In areas where these joint commit-
tees have not been established, the
apprenticeship agreement is solely be-
tween the apprentice and the employ-
er. Many people have received valu-
able training under these programs,
but they have some disadvantages.
No committee is available to super-
vise the training offered and settle
differences over the terms and condi-
tions of training. And, if the employer
lacks continuous work or does only a
restricted type of work. the appren-
tice may find it difficult to develop
all-round skills.

Although apprenticeship provides
the most thorough training, most peo-
ple acquire construction skills infor-
mally by working as laborers and
helpers and observing experienced
workers and/or attending vocational
or trade schools or by taking corre-
spondence courses.

In many localities. some construc-




Earnings of wage and salary construction workers vary widely.
Range of weekiy earnings for migdle 5C percent

of fuli-time empioyees. 1984
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tion workers—most commonly elec-
tricians and plumbers—are required
to have a hcense. To qualify for hi-
censes. they must pass an examina-
tion to demonstrate a broad knowl-
edge of the job and of State and local
regulations.

Since construction requires a team
effort. the ability to work well with
supervisors. peers. and subordinates
is vital. Manual dexterity is necessary
1o work quickly and accurately with
trowels. hammers. chisels. levels.
saws, drills. and other toois and ma-
chinery. The ability to solve mechan-
1cal and structural problems is impor-
tant for many highly skilled construc-
tion trades. With guidelines from an

architect. for example. a plumber
mught plan the layvout of a plumbing
system for a kitchen or bathroom to
make th+ best use of existing plumb-
ing and limited space. Precision. an
eve for detail. the ability to picture
obyects from blueprints. and color dis-
cnmination also are vital.
Construction tr. s workers may
advance 1n a number of ways. Many
become supervisors. In most locali-
ties. small jobs are run by '*working
supervisors” who work along with
members of their crews. On larger
Jobs. they just supervise. They also
can become esumators for contrac-
tors. Estimators calculate matenal re-
quirements and labor costs so con-

: The unemployment rate in construction generally is
i about twice that in all industries combined.
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tractors can bid on projects.--Some -
worxers advance to supenntendents
on large projects. Others become 1n-
structors 1n trade and vocational
schools or sales representatives for
building supply companies. A large
number of construction trades work-
ers become self-employed contrac-
tors.

Starting a small contract construc-
tion business 1s easier than starting a
small business in many other indus-
tries. Only a moderate financial in-
vestment is needed to conduct a sub-
stantial business from one’s home.
However, the field is very competi-
tive. ~nd the rate of failure is high.

Job Outlook

Employment in ta¢ construction
trades 1s expected to increase about as
fast as the average for all occupations
through the mid-1990's. Anticipated
rapid growth in business investment
for new factones. office buildings.
stores. hotels. powerplants. and other
structures will stimulate demand for
construcion workers. Maintenance
and repair work on all types of struc-
tures is expected to increase.

Earnings

Median weekly earnings for construc-
tion trades workers. not including su-
pervisors. were about $367 in 1984.
Wage rates for apprentices and other
trainees usually start at 50 percent of
the rate paid to expenenced workers
and increase at 6-month to [-year 10
tervals unul the full rates are achieved
upon the completion of training.

Wage rates generally were highest
in the West and lowest in the South.
Unionmized workers generally earned
more than nonunion workers. Except
for a few trades. such as electricians
and plumbers and pipefitters. vearly
earnings for experienced workers and
their apprentices generally arc lower
than weekly rates would indicate be-
cause poor weather and downturns in
construction activity may lmit the
amount of work.

Winter is the slack period for con-
struction acuvity. particularly n cold-
er regions. Be-
cause constructicn trades depend on
one another—particuiarly on large
projects—work delays or stnkes in
one trade can delav or stop the work

Lo S NS NS N SR SR SR

t 9475t T 18 Te 80 s @2 % M A large proporuon of construction
e e ncsAAn e workers are members of trade unions
' SouA~ Bureau Of Laos® Stavsi affiliated with the Building and Con-
struction Trades Department of the

AFL-CIO.
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Plumbers aTd
Pipefitters

Nature of the Work

By simply turning on a faucet, a per-
son activates a long, complex system
of pipes. Small copper or plastic pipes
connect the faucet to the building's
main water pipes. These pipes in turn
are connected to the cast iron or con-
crete pipes of the municipal water
systewn, that run underground for miles
to a water treatment plant. Larger
pipes connect the plant to a river,
reservoir, or other water source.

Other pipe systems dispose of
waste, provide water to fight fires, and
transport water and steam for cooling
and heating. Pipe systems in power-
plants piay an essential role in produc-
ing electricity by carrying the steam
that powers huge turbines. Pipes also
are used in manufacturing plants to
move material through the production
process.

Plumbers and pipefitters install and
maintain all these vitally important
pipe systems. Although plumbing and
pipefitting are sometimes considered a
single trade, workers may specialize
in either craft. Plumbers build and
rtepair the water, waste disposal,
drainage, and gas systems in homes
and commercial and industrial build-
ings. They also install plumbing fix-
tures—bathtubs, sinks, and toilets—
and appliances such as dishwashers
and water heaters. Pipefitters build
and repair both high- and low-pres-
sure pipe used in heating, ventilating,
and air-conditioning of buildings, man-
ufacturing, generation of electricity,
and transportation. They may special-
ize further, according to the type of
pipe system with which they work.
Steamfitters, for example, install pipe
systems that move liquids or gases
under high pressure. Sprinklerfitters
install automatic fire ccntrol sprinkler
systems 1n buildings.

Because the purpose, size, and op-
eration of pipe systems differ, the ma-
terials and construction techniques
used by plumbers and pipefitters vary
by construction project. Water sys-
tems in homes, for example, use cop-
per, plastic, and galvanized steel pipe
that can be hundled and installed by
one or two workers. Municipal sew-
age systems, on the other hand, are
made of large clay pipe. Installat:>n
normally requires crews of pipefitters.

(Selected extrgets faom the Occupetionst Outlook Hendbook, 1984-87 Editlon,

Bulletin 2250, 0.S. Dent. of Lebor, Buness of Lebox Statistics.)

Despite these differences, all plumb-
ers and pipefitters must be able to
follow building plans and instructions
from supervisors, lay out the job. and
work eficiently with the materials and
tools of the trade. The following illus-
trates how plumb~rs use these skills
to install piping in a house.

Working from blueprints or thsp
drawings that show the planned loca-
tion of pipes, plumbing fixtures, and
appliances, plumbers lay out the job
to fit the piping into the structure of
the house with the least waste of ma-
terial and without damaging the struc-
ture. They measure and mark areas
where pipe will be installed and con-
nected. They also check for obstruc-
tions, such as electrical wiring, and
plan how to install pipe around th
problem. :

To install the piping, plumbers may

saw holesin walls, ceilings, and floors.
. They may hang steel supports from

ceilings that will hold the pipe in
place. Toassemble the system. plumb-
ers cut and bend lengths of pipe using
saws, pipe cutters, and pipe-bending
machines. They connect lengths of
pipe with fittings; the method depends
on the type of pipe used. For copper
pipe, plumbers slide fittings over the
end of the pipe and solder the fitting in
place with a torch. For plastic pipe.
plumbers simply connect the sections
with adhesives.

When the piping is in place, plumbers
install the fixtures and appliances and
connect the system to the outside wa-
ter and sewer lines. Using pressure
gauges, they check the system to insure
that the plumbing works properly.

Working Conditions

Plumbing and pipefitting work is de-
manding. Workers do a lot of heavy
lifting and must stand for long peri-
ods. Plumbers and pipefitters work
both indoors and-outside in all types
of weather. They often work in

cramped and dirty places. They can .

be injured by falls from ladders. cuts
from sharp tools, and burns from hot
pipes ur from soldering equipment.

Employment

Plumbers and pipefitters held about
395.000 jobs in 1984. Most work for
mechanical and plumbing contractors

7 3j

engaged in new construction or re-
pair. alteration, ‘or modernizauon
work. About 1 out of 6 plumbers and
pipefitters is self-employed. Some
plumbers install and maintain pipe
systems for government agencies and
public utilities, and some work on the
construction of ships and aircraft.
Others do maintenance work in indus-
trial and commercial buildings.
Pipefitters, in particular, are.employed
as maintenance personnel in the pe-
troleum, chemical, and food-proces-
sing industries where manufactunng
operations require the moving c? lig-
uids and gases through pipes.

Jobs for plumt .s and pipefitters
are distributed across the country in
about the same proportion as the gen-
eral population.

Training, Other Qualifications, and
Advancement

Apprenticeship is the best way for
plumbers or pipefitters to leam
aspects of these trades. Most people.
however, learn plumbing and pipefitt-
ing by working for several years as
helpers to experienced plumbers and
pipefitters.

Apprenticeship programs for plumb-
ers and pipefitters are administered.by
local nnion-management commuttees
comprised of members of the United
Association of Journeymen and Ap-
prentices of the Plumbing and Pipefitt-
ing Industry and the Mechanical Con-
tractors Association of America, Inc.,
or the National Association of Plumb-
ing-1: >ating-Cooling Contractors, Ap-
prenticeship programs also are admin-
istered by iocal chapters of the Asso-
ciated Builders and Contractois and
the National Association of Plumbing-
Heating-Cooling Contractors. Ap-
prenticeships consist of 4 or 5 years of
on-the-job training, in addition to at .
least 216 hours annually ot related
classroom instruction. Classroom sub-
jects include drafting and bluepnnt
reading, mathematics, applied physics
and chemistry, safety, and local
plumbing codes and regulations.

On the job, apprentices first ieam
basic skills such as identifying grades
and types of pipe, the use of the tools
of the trade, and the safe unloading of
materials. As apprentices gun expen-
ence, they leamm how to work with




various types of pipe and to install
different piping systems and plumbing
fixtures.

People learning the trade as helpers
acquire their skills by observing and
assisting experienced plumbers and
pipefitters. These workers may not
learn to work with as wide a variety of
materials and piping systems as ap-
prentices.

Applicants for apprentice or helper
jobs gemerally must be at least 18
years old and in good physical condi-
tion. Employers prefer high school
graduates. Courses in shop, plumb-
ing, general mathematics, drafting,
blueprint reading, and physics are
helpful. Applicants may be given tests
to determine whether they have the
mechanical aptitude required in these
trades.

Most communities require plumb-
ers to be licensed. To obtain a license.
workers must pass an examination (o
demeastrate knowledge of the trade
and of local plumbing codes.

Some plumbers and pipefitters may
become supervisors for mechanical
and plumbing contractors. Others go
into business for themselves. As they
expand their activites, they may em-
ploy other workers and become con-
tractors.

Job Outlook

Empioyment of plumbers and pipe-
fitters is expected to grow as fast as
the average for all occupations
through the mid-1990's, Over the lony
run, construction and renovation of
powerplants, pipelines, odice build-
ings, factories, and other projects that
have large, complex pipe systems are
expected to spur the demand for
pipefitters. Residential construction
also is expected 0 increase the de-
mand for plumbers.

In addition tc jobs created by in-
creased demand for plumbers and
pipefitters, many openings will occur
each year from the need to replace
experienced workers who retire, die,
or stop working for other reasons.
Relatively few plumbers and pipefit-
ters transfer to other occupations, re-
flecting their lengthy investment in
training. Nevertheless. most job open-
ings will stem from replacement

Because of the temporary nature of
construction projects, plumbers and
pipefitters may become unempioyed °
for short periods when the projest on
which they are working ends. Some

plumbers and pipefitters may face
longer periods of unemployment when
overall construction activity declines
and fewer jobs are available. Employ-
ment of these workers, however, gen-
enally is less sensitive to changes in
economic conditions than many other
coastruction trades. Maintenance of
existing piping systems provides jobs
for many plumbers and pipefitters
even when construction activity de-
clines.

People wishing to enter plumbing
and pipefitting apprenticeships are
likely to face competition. High wages
and opportunities for all-round train-
ing attract many people to these pro-
grams.

Esrnings

Median weekly earnings for plumbers
and pipefitters who are not self-em-
ployed were $405 in 1984, Most earned
between $295 and $585 weekly. The
lowest 10 percent eamed less than
$225; the highest 10 percent earned
over $741.

In 1984, hourly wage rates for
plumbers and pipefitters in metropol-
itan areas were about $13.50. In com-
parison, the average wage for all
nonsupervisory and production work-
ers in private industry, except farm-
ing, was $8.33. Apprentice wage rates
start at 40 to 50 percent of the rate
paid to experienced plumbers or pipe-
fitters and increase every 6 months.

Many plumbers and pipefitters are
members of the United Association of
Journeymen and Apprentices of the
Plumbing and Pipe Fitting Industry of
the United States and Canada. Some
plumbers and pipefitters who have
become contractors are members of
the Associated Builders and Contrac-
tors, the Mechanical Contractors
Association of America, ana the Na-

tionsl Association of Plumbing-Hea-

ting-Cooling Contractors.

Related Occupations

Other occupations in which workers
install and repair mechanical systems
in buildings are boilermakers, electri-
cians, elevator constructors, eaviron-
mental coatrol system installers and
servicers, hot air furnace installers
ard repairers, millwrights, oil burner
servicers and installers, and sheet-
metal workers.
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Sources of Additional Information
For information about apprentice-
ships or work opportunities in plumb-
ing and pipefitting, contact local
plumbing, heating, and air-condition-
ing contractors; a local chapter of the
Mechanical Contractors Association;
a local of the union mentioned above;
a local joint union-management ap-
prenticeship committee; or the near-
est office of the State employment
service or State apprenticeship agency.
For general information about the
work of plumbers, pipefitters, and
sprinklerfitters, contact:
National Association of Plumbing-Heating-
Cooling Countractors. 180 S. Washington St.,
Falls Church, Va. 22046.
/ sociated Builders and Contractors, 729 15th

* St. NW.. Washington, D.C. 20005

Nauona) Fire Sprinkler Association, P.O. Box
1000, Patterson, N.Y. 12563.

Mechanical Contractors Association of Ameri-
ca. 5410 Grosvenor Lane, Suite 120, Bethesda,
Md. 20814.




EMPLOYMENT PROJECTIONS: CONSTRUCTION CRAFTWORKERS

NOTE: It must bDe boame in mind that the 35,000(7?) U.A. memberns axe Langely
employed in selected majon {ndustny groups such as new commenciatl and i{ndustniat
buildings, electrnical and othen uwlility {acitities, inetitutionat dLacitities
(e.9., education, hospital, etc.), and maintenance and xepair comstmuction. 1t
{is notewornthy that the avensge annual nates of charnge (measuned by dollan
output) of these panticularn tuypes of comnstruction ane about {oun times highen
than residential and othen types of comstuction. (See Table __.) Thexefore,
the projected constuction employment nate of change {or plumbens and pipelit-
tens reponted below may be unden-stated {ox the U.A. potential propoation. (See
Tentative Computed Futune Manpowen Needs {on PLumbens and Piveflittens in the
next sectiom.)

* * %* %* %* %* %

Many factors went into the econometric model which projected that the total
U.S. workforce would grow about 19 percent between 1986 and the year 2000.

Comstuuction trades and extractive woxkerns. Employment for carpenters is
projected to grow by about 18 parcent, or by 182,000 jobs -- the largest
numerical increase among occupations in this cluster. Close to one-third of the
gain is expected to occur among self-employed carpenters. The residential
bui 1ding anc nonresidential carpentering and flooring industries are expected to
add the bulk of the remaining jobs.

Employment in the electricians occupation fs projected to grow by 89,000
jobs. Most of the increase is expected to occur in construction, which will
more than offset job losses projected for electricians in manufacturing.

Employment for painters and paperhangers (construction and maintenance) is
projected to increase by 90,000 jobs. More than 40 percent of this increase is
expected among self-employed painters and paperhangers. The wage and salary
worker increase is projected to occur in the construction, real estate, and ser-
vices sectors.

The BLS study projected that the total number of plumbers and pipefitters
would grow from about 402,000 to 471,000 -- an increase of 17 percent during
this same period. (During past years there have been somewhat parallel rela-

tionships between total

population, the work-

SELECTED J.S. CONSTRUCTION CRAFTWORKERS (1€36-2000) force, and the propor-
tion of plumbers and

(?::m:, ‘.222“2; pipefitters.) In order

Qccupation 1986 _2000° | __2000 to meet this projected
Totsl. All Occupstions 111,623 133,030 19% growtir of about 69,000
Construction & Extractive Wkrs 4,006  4.710 a8t pipetradesmen about
Brickiayers 161 187 161 4,900 new pipetradesmen
Carpenters 1,000 1,192 181 will be needed each
Electricians 556 644 16% year. In addition, due
011 & Gas Extractlion Workers 108 1o 2 mostly to death and
Painters. Constr. & Maint. 412 502 22% ~etirement, more than
Pipelayers & Pipelaying Fitters 52 59 151 12,060 more will De
“piumers & Pipefitters 402 an 173 needed ... making up a
Roofers 142 181 281 total of about 17,000
Structural & Reinforce Meta) wkrs 86 104 201 annual ly. (Separation

* Uses moderate growth themd Son the U.S. ecomomy. rates applied were 2.88%

Sowtct: ioahly Lgbot Tevugp, Seat. 1987, U.5. henc. of Labon, bontas of Lo Statistics. IN 1986 increasing to

2.96% by 1990.)
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Most construction workers are White and men. In

1986,

there were 7.29

million construction workers, of which 6.68 million were White (92%) and 6.67

miilion were men (91.4%).

Moreover, Non-White construction workers tended to be

older than White construction workers, suggesting that a smaller proportion of

Minorities are entering construction occupations than are Whites.

A smaller

proportion of Minority women also enter construction occupations than do White
women.

AGE DISTRIBUTION OF EMPLOYED CONSTRUCTION WORKERS BY RACE: 1986
{numbers in thousands)
TJOTAL, ALL RACES
0TAL WITE BLACK OTHER
tthaic  Age Ethaic Age Ethaic  Age Ethaic  Age
AGE GROUP | Mumber Percent Percent | Mumber Percent Percent | Mumber Percent Percent | Nuber Percent Percent
TOTAL, 16 8 OW2]| 1,208 100.01 100.01] 6,681 100.03 91.73] 497 100.01 .03 | 10 1M.01
16 - 19 years 321 441 100.01 306 4.61 95.3 12 244 i 3 IR
0 - 24 years | 1,049 1443 100.03] 978 1463 93.21 8 .11 5.51 13 11.8
25 - S4 years | S,142 70.6% 100.08| 4,698 70.3% 91.43| 364 72.63 1.01 | 83 15.5%
55 yrs § over 715 10.63 (06.08| 700 0.5 90.3t] 65 1313 9I.1% [} 9.1
WHITE
TOTAL AEN HONEN
Gender Age Gender Age Gender  Age About 91 percent
AGE GROUP Nusber Percent Percent | Number Percent Percent | Number Percent Percent | of the White workers
were men and 70 per-
TOTAL, 16 8 OWR | 6,681 100.01 100.01| 6,087 100.01 91.13) 594 100.03  8.91 | cent were betveen the
16 - 19 years 306 450 106.03] 285 471 9318 2l 3.5 6.91 | ages of 25 and 54
20 - 24 years 978 14.5% 100,08 901 1488 92.1% 17 13.08  1.91 | years. White women
25 - 54 years | 4,698 70.33 100.0%| 4,265 70.13 90.81| 433 12.9% 9.28 | tended to be slightly
59 yrs & over 700 10.63 10003 636 10.43 90.9%| 64 10.8%  9.13 | older than men.
BLACK Nearly 9% percent
of the 8lack workers
TOTAL (1] YOREN vere men vith notably
Gender  Age Gender Age Gender Age | smaller proportions
AGE GROUP Number Percent Percent | Number Percent Percent | Number Percent Percent | in the younger age
groups ({24 yrs) than
TOTML, 168 OVER | 497 140.03 100.01] 476 100.08 95.08| 21 100.03  4.21 | vhites. Black women
16 - 19 yeats 12 2.48 .00.0% i .51 100.0% - -- - in construction tend-
20 - 24 years 58 11.7% 100.08 55 11.63 94.88 3 1431 5.28 | ed to be older than
35 - 54 years 36!  72.63 100.0% I 1. 9.t 17 81.08 4.7% | Black men -- as wvell
55 yrs & over 65 13.13 100.08 63 13.24 9.9 L 2 9.51 3.1%3 | as White women.

SOURCE: Walenie A, Pendomick, Office of Ecomomic Gaowth and Employment Projectiond, U.S. Depantsent of
Labor, Buneas 04 Lebon Statistics, 441 "G Stacet, WM., Washington, 0.C. 20212,
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CAUSES OF DECLINING EFFECTIVENESS *

One sajor reason that construction is comparatively inefficient is its inordinate fragmentation. ... {T]oo much of the
industry ressins tethered to the past, partly by inertia and partly by historic divisions -- mgnagement vs. labor, unions vs.
open shop, business vs. government, sometimes one union vs. another or one contractor association vs. another. ... Needed are
-- more careful planning, improved communications., ®ore effective Supervision, more thoughtful personnel and eenpover
policies. More than haif the time wasted during construction is attiibutable to poor managesent practices. A grest many of
the proposals are simed at executives of companies that commission the building of industrial facilities, commercial struc-
tures and power plants -- the owners. ... [T]he study teams conclude, that if owners who pay the bills are willing to take
extra pains and pay the often smaii extra cost of more sensible methods will they reap the benefit of more construction for
their dollars.

A liope For Same lelp From The Umions

There are probiems in the role played by organized labor. Among them are the recurrent strife and job delays engendered
by jurisdictional disputes among the AFL-CI0 Building Trades’ 15 unions about which is entitled to do certain jobs. Bt the
aain thrust of the findings and recommendations is to call on organized ‘abor to act in its own job-creating interest by
increasing productivity. By some estisates, open shop construction accounted for 601 of the national totai in 1980, compared
with only 301 as recently as 1973. In a recent analysis of data supplied by the Labor Department’s Bureau of Labor Statls-
tics, the Washington-based Construction Labor Research Council, a private organization supported by a nuaber of contractor
associations, reported that the nusber of craftsmen identifying theaseives as union mesbers had declined by 125,000 fros 1973
to about 1.6 million in May 1980, while those identifying themselves as non-union workers had risen by 400,000 to nearly 3
aillion.

... The economic pressure of this historic shift should Ly now have prompted building trades unions to take vigorous
steps to regain jobs for their mesbers, especially by reiieving union contracts of handicaps that are making them less compet-
itive than open snop rivals. There nave been some encouraging cases in which union ieaders have restored managesent flexibil-
ities tnrough national and/or project agreemsents, and have avoided costly wetk stoppages and inflationary wage settlesents.
Occasionally, local unions have agreed to remove restrictive language from local contracts. But in most local unions where
union contractors still have enough work to provide jobs for the outspoken minority of meabers who influence local union
policies, business as usual appears to p..vail. ... {Tlhere are some signs of chenging attitudes. In ha!f a dozen cities
voiuntary local labor-management groups have had success at reducing jurisdictionsl strikes, improving productivity on union-
ized projects and thereby making their communities more attractive places in which to build. This appears to be a promising
route for future progress. The study tesms aske a0 overai! endorsamest of open shop costracting, conciuding thet 3 vigoress
construction industry requires its wnion sector, with Its experionced and capsble comtractors and pool of skiiled workers.
Moreover, the study teams meticulously point out that many open shop contractors do not appear to sanage their labor force as
adroitly as they might, with a corresponding loss of potentiai productivity. The reports do stress the idea that the nation’s
interest will best be served by fair economic competitior between open shop and unionized construction.

There is a clear need for leaders of the building trades unions to cooperate in riduing construction of cost-boosting
practices and habits that, whatever their historic justification, make little sense in todsy's altered economic climate.
Happily, there are indications that a number of top union leaders are receptive to these and some other proposals from the
CICE study teass. For example, the late Nertia J. Nerd, thea gmerai sresident of the United Associstien of Plumbers and
Pipefitters, advocated aergers to reduce the mumber of buiiding trades waions frem the preseat 15 to rowghly fowr or five — 3
stap that at least theoretically would cbviste 3 grest desl of Jerisdictions] struggle. [n an interviev late in 1991 vith
Eagingering Nevs Record, Yerd cbserved: *The grestest challenge thet the building trades have is the mwmber of wmions.® Mo
asjor changes, Uard scated appesr imminent. Still, in the mesntine, Jord costinwed doing vhet he cowld inside the piwmber’s
wnion by spurring soves te merge lecal wions; the tetal mmber hos beem reduced by sore tham 100 (showt 201) over the pest
decade. As he sav it, such comsolidations benefit both rank-and-flle tradesmsn and comtrectors. The latter have fewer hiring
halls with vhich to desl., and 8 larger pool of craftsmen frem which to draw; they aiso can pay ider’ical weges and fringe
benefits across a larger geogragphical ares. Tradesssm, Werd moted, cscape “false berriers® of local Jerisdictiens] bownd-
aries, an arrengement that somstines hes left crofismen, who heve worked stesdily for yesrs, vithowt encwgh time in sy one
local to scquire vested pension rights....

J.C. Turner, general president of the international Union of Operating Engineers, agreed that consolidation among the
internationai building trades unions is a good idea. ... And he added that building unions "are wiliing to do our share in a
cooperative venture to improve productivity. ... We are well aware that the standard of liv.ng of our mesbers rises and falls
with the profits of our esployer.” A decade ago, even talk about such cooperation with sansgement was all too seidos heard.

* Mone Comstauction {on the Momey {Summgny Report of the Comstauetion Industry Cost E{fecliveness Project). -- A Study -- The
Budiness Roundladle, januany 1943, (Boleface added)
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APPRENTICESHIP ISSUES AIRED
DURING BCTD LEGISLATIVE RALLY

Problems confronting union apprentice and training
programs were aired at a workshop beld during the
AFLCIO Building and Construction Trade Depart-
ment's annual legisiative conference beld April 10-14.

Workshop speakers said the greatest number of

apprentices in federally registered training programs
come from the building trade unions but the number

of apprentices in these programs has been shrinking in
recent years, a reflection of the continued decline of
the union sector of the construction .

A representative of the AFL-CIO Human Resource
Development Institute said union training programs in
general “are shrinking becanse our market share is
shrinking.” He told building trade delegates that
“more thought should be given to expanding the mar-
ket for our services.”

John Van Erden, director of the Department of
Labor’s Bureau of Apprenticeship and Training, re-
minded delegates of the prominence of building trade
training programis. Construction accounts for well
over half of all registered apprentices,,,

Van Erden was asked why BAT-certified open shop
or “unilateral” training programs that have low com-
pletion rates are continued. He said BAT rules are
“very general,” that the bureau has virtually no en-
forcement authority,,..

‘Train At Every Levey’

Allyn Parmenter, director of training for the United
Association, urged unions to “train at every level” and
stressed the need to provide journeyman up-grade
tralniﬂgawellutniningmjonmeymﬂere—
minded delegates that bringing new perman2nt mem-
bers into the union keeps established benefit programs
operating.

The UA operates 488 apprentice programs, owns
350 training schools in the US. and Canada, and
spend:aboutssomnuonaywontnmng.l’u-
menter said the UA had to buy most of its schools
becamunlonpromhadbecome“seeondclm
citizens” to vocational education programs.

According to Parmenter, 80 to 70 percent of regis-
teredappmﬂcuminthebmldlngmds."rhe
great thing about building trade apprentice programs
is that a trainee ¢an work during the day, go to school
in the evening to get answers to problems that arose
during the day, and then take those answers to the job
site the next day,” he said. Parmenter expressed a
concern commof to all crafts, that of a shrinking
market for union labor services.

With fewer union jobs available in construction, the
UA has fewer apprentices, he said. It also takes longer
for some apprentices to meet their minimum hours of
wotkuquremombeforejoumcymnmhnmbe
conferred. “You have to have jobs to have appren-
tices,” Parmenter pointed out. “Ten years ago, we had

40 applications for one apprentice siot.”
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V_TRA SKILLED WORKERS

Parmenter said more pubiic relations work needs t
be done to draw attention to the quality of union
training programs. “It is time to tell the public about
what training goes on in the building trades.

Parmenter pointed cut that joint union training
programs are paid for by employers and employees in
the conmstruction industry, not with public money.
Hourly employer contributions to the UA’s national
pension fund average about 13 cents an hour, he said.

Training For A Career

Robert Krul, director of training for the Roofers,
said unions apprentice programs, unlike those in the
open shop, train people “for a career”, not “to use
them as cheap labor and then dump them.”

Krul was infuriated with what he considers unreal-
istically high federal goals imposed on unions for
bringing women into the construction trades and re-
futed claims that unions are anti-women. Krul
stressed that his union welcomes women to the craft
who are willing and able to take on the “physical
intensity” of roofing work. "We have women working
in our craft by their choice, not the government’s,”
Krul said.

Ken Edwards, director of training for IBEW, said
building trade unions represent oniy 13 percent of all
registered training programe but 68 percent of all
registered apprentices. As reported by other crafts,
Edwards said IBEW is losing apprentices because of a
shrinking union sector in construction and corporate
restructuring in other industries in which IBEW mem-
bers work. According to Edwards, “There is a role for
BAT in safeguarding the role of training programs.”

For a career “to be meaningful,” Edwards said, “it
can't be learned in 2,000 hours or at no cost.”” He
chided the Associated Builders and Contractors. an
organization that represents open shop contractors,
for spending less than $500,000 on training during the
same period and substantiated his claim by passing
out copies of recent ABC internal financial reports.

NEW OFCCP DIRECTOR CHARTS COURSE
FOR IMPROVING AGENCY'S OPERATIONS

After years of criticism directed at its failure to
police federal contractors’ affirmative action efforts,
there is a “renewed commitment to 2 stroag enforce-
ment code” within the Labor Department's Office of
Federal Contract Compliance Programs, according to
Jerry Blakemore, the agency’s new director.

Now that the U.S. Supreme Court has resolved
“uncertainties about the validity” of affirmative ac-
tion plans, attention at OFCCP can be focused on such
areas as training personnel, decentralizing the agen-
cy's management system, and rewriting the OFCCP
compliance manual, Blakemore said in a BNA inter-
view. The OFCCP director also is putting into place
new methods of ensuring that contractors are making
efforts to place women and minorities in high-level
corporate positions...




SAFETY ISSUES

Safety concerns, particularly compliance with the Oc-
cupational Safety and Health Administration’s ex-
panded hazard communication standard and sub-
stance abuse at the jobsite, highlighted the American
Subcontractors Association’s March 22-27 annual
meeting.

ASA has been critical of OSHA for giving the con-
struction industry only about nine months to comply
with the expanded hazard communication standard
since the manuiacturing sector had about ‘wo and
one-half years to gear up for compliance.

ASA passed a resolution to ensure that its 1,000
members are kept informed about the hazard commu-
nication standard and that changes would be sought
for any conditions of the standard that the association
considered “‘overly burdensome” to its members.

Mike O'Brien, assistant director of Government
Relations for ASA, said. “It will require every con-
struction employer, and even small businesses, to list
every hazardous substance on the job. So if you have
an electrical subcontractor on the site next to the
construction people, he will have to list hazardous
substances he is working with and inform all the other
workers there,” he said.

Imminent Deadline

Under the expanded hazard communication stand-
ard issued by OSHA, construction employers have
until May 23 to develop a “hazard communication
program” to guide their employees on the handling of
and protection against hazardous substances on the
job (33 CLR 1148, 12/9/87; 33 CLR 732, 8/26/87). ...

ASA has joined other construction industry associ-
ations in a federal court suit asking for a delay of the
eflective date of compliance with the hazard commu-
nication standards (33 CLR 1391, 2/24/88).

ASA also has joined other construction associations
in issuing a brochure called “Countdown to Compli-
ance,” which lists varipus steps employers should take

to identify hazardous substances on the worksite and
promote employee awareness of these substances.

CONSTRUCTION LABOR REPORT NEWS (Vol. 34)
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Substance Abuse

The ASA Safety Committee announced results of a
survey that found substance abuse at the jobsite to be
a serious problem.

The committee sent out 500 questionnaires and re-
ceived 125 responses. Seventy-six percent of those
answering the survey said substance abuse was either
a serious or extremely serious problem in the
industry.

Alcobol was cited by 85 percent of the respondents
as the most-abused substance while 30 percent said it
was marijuana. Cocaine was listed by 10 percent of
the respondents.

Interestingly, when asked about substance abuse in
their own companies, only 23 percent of the respon-
dents said it was a serious problem, while a substan-
tial majority, 80 percent, said it was not very serious
or no problem at all (total exceeds 100 percent due to
rounding). Seventy percent of the respondents said the
percentage of substance abusers in their own compa-
nies ranged from none to under 10 percent, while 11
percent said more than a fifth of their emplovees were
abusers.

Expensive Habits

The survey asked employers to rank areas where
substance abuse has led to increased costs. Fifty-eight
percent of the respondents cited overall constuction
costs, 33 percent listed workers’ compensation costs,
and 30 percent said heaith care costs.

Ranking problems caused by substance abuse, re-
spondents cited reduced productivity (74 percent), ab-
senteeism (71 percent), late starts (59 percent), early
quits (34 percent), turnover (33 percent), employee
theft (30 percent), accidents (29 percent), and injuries
(22 percent).

The majority of employers responding to the survey
said they have a company policy to deal with sub-
stance abuse in the workplace (58 percent). Others
said they deal with the problem through supervisory
training (18 percent), internal employee assistance

, programs, health prumotion, and search and seizures
(10 percent each).




APPRENTICESHIP CONFERENCE RESOLVES
TO_PROMOTE UNION TRAINING PROGRAMS *

... [DJuring the Aug. 16-22 National Apprenticeship Conference ... (ajmong the resoiutions adopted were poiicy
positions in the rollowing areas:

o Alert the President and Congress to the immediate need to cease the “present trend of erosion of the longstanding
and proven standsrds of apprenticeship.® Conferencz participants were concerned about the "continuous and relentiess
efforts® to dilute training prograss *by approving sub-standard parallel programs,® an apparent reference to “unmilater-
al® open shop training prograss....

¢ Seek government funding for an independent, private foundation study of apprenticeship as a method of training

essential to preparing the workforce for the year 2000 and beyond and heiping the U.S. to meet global economic competi-
tive challenges.®...

future of Appreaticeship

.+« [A]pprenticeship adeinistrators sust mpke their programs better known to the public so the prograss car be used
as a tool to enhance U.S. international competitiveness....

{M]ore minorities and women should be brought into training programs. Most new entrants into the workforce wili be
sinorities and wosen....

Kenneth R, Edwards, national training director for IBEW, said it has become increasingly difficuit to find quai-
ified applicants for union training programs. Although the applicants have high school diplomss, many of them have such
large academic deficiencies that the union has to provide remedial education just to start them in training courses.

tawards said 1BEY construction apprentice enroiiment was down to about 1,600 this year, from about 2,500 several
years ago.

‘Yaperalicled’ Yay to Traia

Apprenticeship is an “unparaileled vay to train workers,® Raymond Marshall, Secretary of Labor in the Carter Admin-
istration, said. ‘In the past, people have seen the apprenticeship system as an exclusive system, and ail workers did
mt need to be in the system,” Marshail ... said.

*That type of attitude is obsolete because our standing in the international msrketplace is dependent on having a
skilled workforce,* he said.

marshall also observed that apprenticeship’s success depends on continuing the voluntary cooperation asong unions,
nanagesent, and the government. °“if the systes were left to just one of these groups, it wouid probably fail,® he
said....

"Minorities and women are the workforce of the future, and it is in the best interest of the apprenticeship Systes
and the country to see that skills are provided to these groups,® ... (]t is not only good public policy ..., but it
will be necessary for the survival of the systes,

Training Entollaent Trends

As of June 30, there were 236,900 registered apprentices in all apprentice programs, according to dats fros BAT.
These figures do not inciude approximately 50,000 trainees in military prograss. ... [A)gency officials estimated that
about 50 percent of these apprentices are in construction prograss....

Milossssical Question

... Reese Hammond, director of education and training for the international Union of Operating Engineers, blasted
the trend toward multicraft apprenticeship instruction and fragmentation being promoted by certain organizatieas to
circuavent established appreaticeship prograas. ... The purpose of FCA is to promote broad-based, highly skilled train-
ing programs. ... [A]pprentice programs should esphasize a credentials approach. The concept of earning while learning
a3y be a revolutionary concept for the rich, °but for uys littie people, it’s our only chance,® he said.

... Carmel Morris, vice president of All-state Electrical Contractors Inc. of Jacksonviile, Fla., said “apprentice-
ship is not just for the chosen ones, it is for everyone and anvone who qualifies.® ... [N]aintenance of strict apprea-
tice-to- journeymsn ratios on the jobsite °has ciosed the doors® of apprenticeship opportunity in the construction indus-
try for many peopie. The average age of a journeyman carpenter in Florida is 68, he said.

¢ Selected news, Comstruction Labon Report, August 26, 1987, pp. 140-1741.
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TRAINING MAKES THE DIFFERENCE *

There’s one final and compelling reason why your spprenticeship training 18 so iaportant to you and your industry.
That’s our competition with non-union or open-shop contractors and mechanics.

Open shops are tough competition. They clais to "work cheap.” They can best be countered by the cooperation of
our entire industry -- our uniofi, our eaployers, and each and every apprentice and journevmen. The marketplace will
determine whether ve succeed -- those who use piping trades services will decide to buy (or not tu buy) our services.

This is vhere you and your apprenticeship training cose in. We say that our industry’s training programs make a
real difference. We say that trained union pipe tradesmen are more knowledgesble ... have better skiils ... work faster
and with less supervision ... do the job better ... and are more effective because they do the job right the first time,

These statements are true. Our industry has proven them again and again, over msny decades.

But our customers keep asking the ultimate question, "What have you done for me latelyl® Ve must keep proving that
ve are the cost-effective choice. We must make it happen. Our industry’s future -- and your future -- depends on it.
To compete effectively, you sust make the most of your opportunities as an apprentice.

* Extascted {rom the NJS-PAC Publication {ox Appaentices, Youn Henitege and Future in the Pipe Trades, Jem. 1945.

Full Tt Provided by ERIC.
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CONFERENCE CELEBRATES 50 YEARS
OF TRAINING UNDER FITZGERALD ACT *

Robert A, Georgine, president of the AFL-CIQ Building and Construction Trades Departaent, called jointly funded and
adainistered training programs in the construction industry "the most successful system for training in the world.”

The national apprentice training program to date has made a substantial contridution to strength and growth of the
U.5. economy, but Georgine expressed concern about the future....

Without naming the open shop or non-union sector of the industry, Georgine said "groups® that operate "unilateral®
training programs that exciude organized labor have done so for the purpose of creating & pool of chesp labor, exploit-
ing workers, and "saking a shas of the apprentice systes.®...

Nenogenest Perspective

William G. Bell, senior vice precident for the Bechtel Group Inc., credited the natlonal apprenticeshi. progras
vith being able to “"continuously upgrade and strengthen® the U.S. workforce with “an infusion of newly-trained
talent."...

Skilled labor shortages predicted by the iate 1990s, if not sooner, will be brought on by fewer young people enter-
ing the vorkforce, aging of the workforce, and changes in retiremsent patterns.

Citing data from the Bureau of Apprenticeship and Training, Bell said the number of registered apprentices pesked
in 1979 at 324,000, Since that time, he said there has been a steady decline in enrol’msent in apprentice programs so
that by the siddle of this year, only 237,008 trainees vere enrolled, a drop of nearly 27 percent since 1979.

Bell predicted a strong demend for infrastructure and electric utility facilities in the 1990s, work that will
require large numbers of skilled building tradesmen. "If we don’t step up the number and quality of our training pro-
orams now, we won’t be prepared to seet that desand,® Bell said....

Bell’s suggestions for improving apprentice programs Included having some of the curriculus "geared to managesent
issues,” ... "Ve need to teach apprentices to view themselves as key members of 3 competitive team, not just as members
of the Auto Workers, Carpenters, or lron Workers,®

Training programs could include courses that prosote a grester uncerstanding of “competitiveness and sanagement
programs,” ... to give trainees "a clear idea of hov they impact productivity® and "win. it takes for thea and their
esployer to resain competitive® In the face of growing global competition.

Portability of apprentices should be seriously considered. ... Union policies often restrict apprentices from
travel ing from one part of the country to the other, causing surpluses and shortages in labor. “"Only by establishing a
unlfora portabi | ity policy will ve be able to successful ly meet demand tivoughout the country and increase opportunities
for apprentices,® he said,
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STATE APPRENTICESHIP COUNCILS TOLD

TO BE OBJECTIVE IN REVIEWING PROGRAMS *

The Departaent of Labor has directed its state apprenticeship councils (5ACs) to approve "all eiigible apprentice-
ship sponsors on an objective basis without regard to vhether they are joint or unilateral prograss.*®

Through their "past actions,” the department said, some SACs "may be dangerously near not fuifilling their obiige-
tions as required by federal regulations.® [n general, apprenticeship staff memhers have been reminded to “continue

their emphasis on promoting and encouraging apprenticeship sponsors to consider performance-based apprenticeship
training.*

AKC Petition

ABC asked the department to re-examine its policies and rules and petitioned the departaent for a number of changes
in federal training reguiations that would "provide qualified programs the opportunity to train workers and begin to
neet the critical demand for skilled labor facing the construction industry.®

ASC explained that construction training programs "emphasizing task training or shortened apprenticeshlp periods
operating unilaterally or outside the collective bargaining arena often do not receive the necessary approval from the
departaent-recognized State Apprenticeship Councils {(SACs), while they meet the federal Bureau of Apprenticeship and
Training (BAT) criteria (ABC's emphasis).®

ABC stressed Its position that the department "must structure its procedures to permit approval of all progroas
seeting appropriate criteria, regardiess of their sponsorship.®

Non-union training programs, sometimes referred to as ‘uniiateral® programs because they are contractor-adminis-
tered and paid for, have been developed at the national level by ABC and the Associated General Contractors. Both pro-
grams had difficulty getting Labor Department approval snd are operating on a smaller scale than union apprentice train-
ing programs.

* Selected news, Comstruction Lebox Repost, August 26, 1957, pp. 780-741.
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OPEN-SHOP CONSTRUCTION TRAINING PROBLEMS *

... Nost of ABC programs are geared to cosmercial and light industrial work with little training for Jeavy
industrial work. ... [W]here these programs have been estabiished vithin the framework of a formel apprenticeship
progrss, the number of classroom and on the job training hours s consistent with the government requirements. ... Most
programs take three to four years to complete, similar to their counterparts in the union sector. Those prograus that
differ in the required nusber of hours (classroom and job site) generally do not have BAT or SAC approval.

Training is conducted through utilizstion of the facilities of vocational schools, high schools, junior cdlleges,
universities, as well as contractor's shops, and leased or rented facilities. Trainees generally attend classes four
hours weekly on their own time without pay.

Prograss as a whole have had good success in recrulting large numbers of applicants, but as is the case in union
apprenticeship programs, a large percentage fail to complete the pre ram ... A major probien appears to be apathy on the
part of the contractors. ... In all too msny cases, contractors feel that their need for trained monpover |s met by
hiring additional qualified sanpover from 8 competitor as the need arises.

The research shoved that less then one-third of the association member contractors participate in the training
prograss even where they are availeble. 3ix reasons for this contractor non-participation in training programs are:

I. Fear of losing a bid due to added training costs.

2. fear of training employees and 10sing them to a competitor.

Fear of working with a non-proven program.

Fallure to recognize a need for training, since vorkers can be pirated from their competitors.

Lack of espioyee acceptance of traditional training prograss.

6. Lack of apprecistion of the improved productivity that can be realized through training of their workers....

In 1979, the ABC initiated an ambitious program, to extend through 1986, aimed at developing training curricuia in
2l seperate comstruction trades. This program, a project of the Merit Shop Founcation, and known as the Wheels of

WY M W)
e ® .

* Tagining Problens (n Open Shop Comatagction, (%epont 9-4), The Business Roundtadle, Sept. 1981.




Learning is being implemented tnrough contracts with several aidwestern universities to develop appropriste
instruct ional modules for the different trades. These sodules are then field tested by a number of contractors to

ensure their applicability to current construction practice and probless....
CORCLUSI0NS

o The frageentation existing vithin the construction Industry tends to reduce the effectiveness of most training pro-
graas vithin the industry,

o Nany open shop contractors do not recognize the improved productivity that can be realized through the training of
thelr workers.

o There is a need for a continuing effort toward a vell developed curriculum of construction craft training programs
for use by open shop contractors, particularly in the specialty trades, and adapted to the needs of industrial
construct ion.

o Greater emphasis should be placed on development of task oriented curriculua,

o There is essentially no understanding on the part of owners as to how craft training takes place vithin the
construction industry or how it is funded.
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THE NEED TO TRAIN MORE BUILDING TRADESMEN = ™* Oopune,,
4

Effonts by owmens, contnmetons, end uniond to impaove the productivity of the U.S. comstauction industny
will be impeded until the workens who put up the buildings and thein supervisons exe betlen taained. But how
best Lo tawin workens and thedr superviions emgind ¢ xiddle....

es

There is little disagreesent among sanagement and labor representatives in the industry about the shortage of
skilled workers and that steps must be taken to deal vith the probles before it gets worse. ... (N]ost of the workers
who vill determine how effectively U.S. industry deals with gie~al competition already are in the workforce....

Construction is feeling the heat of [foreign competitions) ... as Japanese successful ly enter the U.S. construction
narket, and overseas markets for coastruction no longer are dominated by U.S. builders.

Tax Credits for Training?

... "The tax act last year killed R&D in construction. If you think additional « 2y for RED (for training) Is
coming out of the construction industry, you're dreaming.®

in Defense of Coastruction

*| know you don’t want to hear this,® Richard Tucker, director of the Construction Industry Institute, sald, "but
the construction industry is one of the sost efficient major industries, considering what we do.’ Tucker vas mt sug-
gesting that no more could be done to improve construction productivity.

.+. A Cll study of owners found only 36 percent were even aware of -~ iet slone used -- recomsendations for improv-
ing cost effectiveness in the industry made by the Business Roundtable’s Ccnstruction Industry Cost Effectiveness (CICE)
Program. And that was after more than 1.5 milllon copies of the recommendations were distributed free by the Round-
tab'e....

Supervisor Training Focws

.+« [0]wners consider training "a very serious problea® in the construction industry. Supervisory training is seen
by owners as "the singl~ most important step to improve productivity on the job site.®...

... [However,] "the biggest probles is the [contractor).® Builders resist training their vorkers because they viey
it as a cost.... [(Clontractor assoclations "have not done a good job getting the point across® to members about the
iong-tera iaportance of training workers.

«+. Unless training prograas for tradesmen expand, a severe shortfall is expected. ... [T]he average age of a con-
struction vorker today is 47.8 years.

' "Need to Taein Mone Buildimg Tredesmen Ained Before Management, Lebox Panedd,” Conitruction Lebon Report i.peceat
Repoat), Apail 29, 1987, Vol. 13, pp. 247-250.
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Eserging Prominence For Training

... [E]nployment and training policies “are quickly becoming a major part of econosic and business planning.® The
ability of the U.S. economy to compete "externaily and internally® is directly reiated to training....

Current data ... suggest ... that the workers coming into the workforce are not trained to step into jobs avaiisbie
nov and, as a group, will be incapabie of bringing in new skiiled peopie to fill jobs.

future Is Nov

... {TIhe Port Authority of New York-New Jersey ... found that a “significant portion of the popuiation® is not
working and that major industry is °starting to move out because of its insbility to attract a capabie workforce.® ...
*Those two issues in a microcosm are what will happen on a national ievei Guring the next 20 to 30 years and wiil be a
problem facing employers across the country.®

... The burden on state and federai agencies “is to ensure that training programs are useful to business and not to
the bureaucratic interests they have served so far.®

... The array of training programs in place todsy is "an absoiute baffiement to iocal businessmen.® ... They do not
know whether to "deal with a vocational education program, or JTPA, workers’ adjustment, weifare, or vhoever.®

... [Clonstruction training programs will have to produce skiiied workers more quickiy. ... *(T)raditionai training
programs,” an apparent reference to most union apprentice programs, vill have to switch from time to competency bases to
get needed workers into the job market faster. “We don’t have time to invest in long-term, siow-growth traditional
training programs any sore.” ... In the ideal worid, Jones said training in comstruction “"becomes a iife-iong
process.”...

Building Trades’ Experience

Union representatives ... discussed the ratiorale for extending apprentice programs in several crafts froe four to
five years, at a tiwe when open shop and government training experts are pushing for competency-based training.

... [T]he level of education of appiicants to 13EW training programs has been so poor that the union needs the
first year of a program "to bring apprentices up to speed academicaily.®...

Enforcing Niring tall Procedwes

There (is] ... the need to enforce hiring hail journeymsn-spprentice ratios asong signatory empioyers and perhaps
bring enforcesent of those provisions under an agreement’s grievance procedure. ... (However,] enforcing journeymen-
apprentice ratios “will be a probies.” ...

Feployers appear to prefer a saalier crew composed of skilied workers only cver a amixed crev of journeymen and
apprentices. ... Contractors would rather get the job done more quickiy with a sssiier crew of journeysen then have 2
larger crew of skilied vorkers and trainees take longer to get the job done for the same labor costs. ... [Furthersmore,]
local union business representatives have to deal with unempioyed journeymen who “get teed off® when apprentices get
referred for employnent ahead of thes. This places unions in a bind ... because "we carry the burden of training @
skilled vorkforce."...

The Case for Tine-Sesed Programs.

... The initial appeal of competency-based programs is strong. ... in such a progras, a worker is trained to per-
fors 8 specific task, tested shortly after this instruction, passes the test, and moves on quickly to the next task to
be learned. As long as a worker is cailed upon by an «apioyer to perfors only a few specialized tasks, this approach
works weil....

But on a typical construction site, ... a worker must draw from a wide range of skiils, be abie to integrate thes,
ond use judgeent that only experience can provide to determine which combination of skills is best to get the vork done
properly in the shortest amount of time. A time-based program gets a vorker out on many jobs over the course of a
four- or five-year period, ... and it gives that worker the depth of experience needed to be a journeyman and a true
master of his craft.




POINTS TO PONDER

In "Majon Industnial Reseanch Unit Studies No. 627,* a chapten was devoted o
Thaining and Development. The 'Conclusdion’ 4is neponted below §0n discussion PUrPOSRS |
as il bearns dinectly on manpowen planning and Lraining {on shilled craftsmen in the |

constwuetion industny, Chegy -
CONCLUS ION Peortins,,

Open shop contractors utilize on-the-job training as their primary training tool, but the extent of formal training
has expanded, and there is evidence that it will continue to do so. It is now generslly recognized that many union
craftsmen learn their trades informally, despite that sector’s much longer experience with videly organized apprentice-
ship prograss. There vill undoubtedly aivays be a place for the specialist who perforas a simple, repetitive task which
can be learned rather quickiy by observation, as well as the journeyman who is less than an all-around craftsasn but can
o most jobs. ... [A)s open shop contractors compete for an ever larger share of the union market; as they challenge the
unfon contractor for the larger jobs requiring sophisticated methods and coordination of complex activities: and as more
union contractors opt for open shop or “doublebreasted” operations, the need for structured training forms becomes
increasingly apparent. Multimillion and suitibiliion doliar projects are not built entirely either by specialists or by
first-class craftsmen.

In another sense, of court , the open shop contractor is even more dependent on training than his unionized coun-
terpart. He does not have access to a pool of labor which can often be augmented by a telephone call from 3 business
agent to outlying communities. Although open shop contractors can and do cooperate by lending and trading workers, this
process lacks the central brokerage agent which unions supply. Open shop hiring halls or referrai agencies are stili in
their formative stage. Thus, for the open shop contractor, a training program, which can issue a steady flow of compe-
tent craftsmen, is the most reliable source of skiiled iabor, and the largest open shop contractors recognize this fact.

jt can be said vith some confidence that investment in forsal training by open shop contractors vill, in large
measure, be 8 function of their employer organizations. Except for the giants of the industry, these contractors are,
for the sost part, smail even by the standards of the atosistic construction industry. The underwriting o a sodera
training progras can be prohibitively expensive for the individual contractor, especially with the danger that the
trained vorker viil leave to take a job elsewhere. By pooling his resources with others similarly situated, he can
benefit from the economies of scale associated with most undertakings....

The dominant fors of training and development in the open shop sector remains on-the-job training, but off-the-job
foraal instruction is becoming videspread and increasing. ... {Tlhe significance of the helper and of on-the-job train-
ing are not properly credited in a Business Roundtable report. Nevertheless, the Business Roundtable deserves enormous
credit for highlighting the need for more open shop training. As a result of its efforts, the ABC and other orgeniza-
tions have forsed the Nationa) Open Shop Training Trust. In turn, these associations have asked the large users that
are seabers of the Business Roundtable to finance the trust so that training can be underwritten. Since these same
users contribute substantiaily to union-sanagement training programs whenever they engage a union conti-actor, opes shop
associations maintain that they are only requesting parity treatsent. The future of open shop training is thus depend-
ent upon the users as well as upon open shop associations and contractors....

Regardless of the success of the training trust, open 3hop training seems certain to expand. The needs of the
contractors require this, In particular, the expansion of the open shop in the higher skilled trades ensure it. The
resuit wiil not only be more training, but more effective training as well, based upon task instead of time requirements
and geared to the needs of construction now and in the future, rather tham upon either artificial journeymen-apprentice
ratios or the use of apprentice trainees to do vork that a helper might better perfora while learning on the job.

[Related extract fron The Business Rowndtable Study)

Open shop contractors are also often smaller than their unionized counterparts. Such companies are unlikely to be
able to afford the cost of formal training, but often do a considerable smount of informal instruction. It is impos-
sible to seasure, but equaily impossible to ignore. This does not mean that on-the-job and formsl training are equiva-
lent. As most of the employers whom we interviewed acknowiedged, the menipulative skills developed on the production
line are more easily and more quickly inculcated in the trainee who has had some theoretical exposure to the fundament-
als and his trade and to the materials, implesents, and methods of construction generally. There is, however, need for
several types of training, including both forsal and on-the-job training.

* Jouace: “Open Shop Comstauetion Revisited”, by H.P. Noathaup, Urivensity of Peansylvania, The Whexton School,
Industrial Redeanch (nit. 4 3
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VI SUPPLY AND DEMAND INFORMATION *

NOTE: TRis extaget of ¢ study i4 presented to provide & besis o neview and discussion designed to

improve U.A. nanpower ead txaining plamning, opexations, and eaployment situstions.
J. P. Lisack

1
STUDY SUMMARY
(Selected Highlights)

Surveys among construction users and contractors indicate that they need and use construction labor supply
information in pianning construction projects. They also indicate a need for labor demand information in order to
estinate that portion of supply avaiiabie for their projects. (lLabor unions aiso need suppiy and demand
information. J.P.L.] Currently, users and contractors rely on locai scurces for the supply-and-desand information
that they use. These local sources include chambers of commerce, contractors’ associations, locgl umions, locai
sanagesents, etc. [The U.A. locais,Regionai and National offices can use accurate suppiy-and-desand information to
facilitate pianning and operations designed guide training and to assure full esployment of members. J.P.L.]

Although users and contractors make little use of published faderal and state government supply-and-demand
information, they would consider using it If they understood it and had confidence in its accuracy.

Weighing the survey findings, the study team resains somevhat skepticai as to how much contractors and
construction users would use improved suppiy-and-desand informetion if it were developed. They are primarily
interested in spotting future labor shortages so that they can develop strategies to overcome thea on their
projects.

While many sources of labor supply-and-desand information were investigated, the team’s work concentrated on
governsent sources because of the consistency and regularity of data collection and publication. Moreover, most
users and contractors are well acquainted with the informal le-,i sources.

The Occupational Empioyment Systes (OES), a joint program of states and the Buresu of Labor Statistics (BLS),
appears to have the greatest potential for pruviding the desired supply data. Oniy Caiifornia and New Hampshire do
sot participate in this effort. Participating states coilect empioyment data by construction-craft occupation and
by component of the construction industry. Part of this data is sent to the BLS for aggregation into national
numbers which appear in regular BLS reports. States also publish reports of their own giving grester detail. A
significant residue of data is not pubiished at aii. Unfortunately, forsats used by BLS and by states in
publishing this data do not faciiitate its use by users or contractors. However, the study tesm feels, based on
the contacts made, that states probabiy would be willing to consider providing data in more useful formets.

As for labor demand information, both the Department of Labor and states provide data, The Labor Oepartaent
does so through its Construction Labor Demand Systes (CLOS), 3 management information system which is designed to
provide data matching that of the OES program. The accuracy and vaiue of the systea depends upon the quality and
quantity of its input. The team feels the inpyt should be improved. States aiso publish projections of demand.

However, formats vary, and the compieteness of input is questionable.

Considering ali this, we recommend that a two-phase piiot program be developed to see whether improved supply
data can be provided by a test state and whether that data would actuaily be used by users and contractors for
construction planning. [Unions sust be an integral part of any supply and desand system. J.P.L.]

If this pilot program Is successful, the team recommends that other states be asked to provide similar suppiy
data. At the sase time, the team recommends that attention be given to improving input to the Labor Department’s
Construction Labor Oemand System to provide better iabor demand inforsation.

If all the proposed steps prove successful, users and contractors would g8in access to substantially improved
labor supply-and demend information for construction pianning throucaout the U.S. [This sust run the entire
spectrum, from the iocal on up and back. J.P.L.]

it shouid be pointed out that both federal and state systeas mentioned :n this report say be affected by
federal budget cuts imposed during the present administration. All research for this study was conducted prior to
such cuts,

 Sounce: “Lebox Supply Infoamation; A Comstauetion Industay Cost Effectivencsd Tesk Force Repoat 0-5°. Amail
1982, Reprinted July 1987. The Business Roundiadle.
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{(Reason for the Study]

Accurate inforsstion about the supply of skilled craftsmen for major construction projects is difficuit to
obtain. As a result, it is difficult to predict what impsct a proposed project will have on an ared and equally
difficult Lo predict whether the praject will be completed in a timely manner.... {Of importance to t U.2., of

is to predict accyra ely what this skilled ua r demangs will be. J.P.l.]

[
INTRODUCT ION

The supply of construct:sn labor in a given area is usually not a primry factor in choosing a site for an
industrial facility. Yet it becomes of major importance prior to and throughout construction,

Kistorically, construction users and contractors have paid less attetion to the availability of menpower
during construction planning than they have when faced with a crisis during construct fon involving recruiting
enough qualified craftsmen to compiete the project on tise. In the past, nuserous attespts have been made to solve
such problems by expensively and unproductively placing project on an overtise basis to attract and retain
craftsmen.

Labor supely involves quantity and quallity, both of which are influenced by desand. In times of general labor
surplus, such as in a recession, employers have Iittle or no difficulty in obtaining enough workers with sufficient
skills. There are, of course, exceptions, among thea construction in a remote area, or in areas where a major
project overshadows other construction work. Shortajes may also occur in crafts that require a high degree of
specialization and skill.

in tises of high economic activity many employers face labor shortages. particularly of skilled craftsmen. [f
should be noted, however, that desand often generates suppiy. Uhen jobs are availabie, more persons say enter the
labor market or re-enter after having ceascd looking for work when job opportumities are scarce. But even job
availability may not be sufficient. Additional inducements ssy be required.

Filling jobs when demand is increasing is relatively easy if the work to be done is unskilled or seai-skil led.
Nev vorkers can be trained uuickly on the job. Open shop construction contractors take advantage Jf this situation
because of their freedom to organize their work so 3s to use individual employees on 8 wide variety of tasks.
Union contractors, on the other hand, are constrained by collective bargaining agreements which specify the use of
journeymen for certain work and which limit the nusber .or ratio) of apprentices or subjourneysen who ssy be
employed. Until union contractors can establish a work force that to some extent union contractors and open shop
contractors are looking at different sources for their sanpower.

Broadly, the supply of workers for the local construction industry comes from seven sources, some of which may
overlap:

o Those already esployed in the inoJdstry (both union and non-union).

o Unemployed construction workers.

o Workers esployed at other jobs, who are waiting for construction espioyment.
o Persons enrolled in apprentice training programs.

o Persons enrolled in vocational training programs.

o Other new entrants.

Supply must not only seet demend, but must aiso repiace those leaving the sarket because of retiresent, death
or other reasons.... [Sufficient "lead-time® must be anticipated so that the nuabers of appropriste apprentices
and journeymen vill reasonably paraliel the dessnd needs. J.P...]

Oata on the nusber of workers formerly employed and avaiting a return to construction jobs are not available.
But, a ballpark estisste of the potential nusber can be derived by comparing sonthly empioyment figures for the
past year or two with the number currently espioyed....

There is no readily available, systesatic source of statistical data on travelers -- the migrant skilled labor
of construction.

The Labor Department’s Bureau of Apprenticeship and Training (BAT) provides, on request, computer runs of
apprentice enroliment and gradustes, by craft by state. But the data usually are not available until about a year
and a MIF after the fact (i.e., 1981 data becomes available only in July 1983).
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To obtain the numbers of persons enrolled in vocational training programs and state vocationai training pro-
qrams. one sust inquire of state vocational education administrators and schoois.

‘Other new entrants* are apt to consist largely of unskilled, vatrained vorkers employable as subjourneymen,
helpers or trainees. In mony cases, it is unnecessary to have an estimate of the number of potential workers of
this type because demand often generates an ampie supply.

v
F INDINGS

¥hat Users and Contractors Want to Know About Labor Supply

Several discussions were held with construction users about labor sSupply information used in their
construction planning. They indicated that supply information, vithout desand data, vas not useful. Their current
sources of information inciuded local users groups, chambers of commerce, local contractor associations, local
anagesents, etc. Users indicated that the information they normasily want is for a state or a standerd
setropol itan statistical area (SMSA).

Construction users divide areas of interest into two types: those where they have existing operations, and
those where they don’t. Where users have an operation, they fee! they have a fairly good source of inforsstion in
their own local managesent. [f they do not have operations in a projected site area, they make surveys to project
sanpover supply.

They want to knov the number of available craftssen by trade for industrial construction. Users indicated
that they rarely try to get data for every craft, but concentrate on such key trades as pipefitters, electricians,
boi lermakers, carpenters and operating engineers. Users indicated that, if possible, they would prefer to have
these numbers broken down by how many are union meabers and how many are not. They were somewhat skeptical as to
whether this could be achieved. Since users wish to know the available supply to them, this requires a forecast of
concurrent labor demand for other projects. Some local user gruups, notably in the Guif Coast area, not only
conduct surveys of manpower involved in industrial construction and contract maintenance but also project future
desand. This labor supply information has been heipful to construction users planning Gulf Coast projects.
{underiine added]

Users need data as much as three years in advance of construction to enable thes to devise contracting strat-
eqy. Numbers at this point, need not be as precise as they need to be later. About one year before the projected
start of constrction, users attespt to fine-tune this data for bid evaluation.

In sus, the users sampled for this study do obtain and use construction labor supply-and-demand inforaation.
None reported using reguiarly published government inforsation for this pyrpose. ([underiine added)

Several major industrial contractors were asked what sources they traditionally use to obtain data about the
availabi iity of craftsmen. Among the sources mentioned were local union, local contractor associations, chambers
of commerce, state esployment agencies, representstives of sinority groups, vocational schools, industrial commis-
sions, and government sources. The contractors interviewed said that there is usudlly no probles in a given area
in securing enough brick-layers, cesent masons, laborers, millwrights, operating engineers, pile drivers, painters,
carpenters, roofers, sheet setal workers, or tesmsters. C(rafts that are apt to be in short supply, according to
the contractors sampied, and where it may be necessary to recruit, train or otherwise qualify msnpover, area asbes-
tos workers, boilersakers, electricians, iron workers and pipefitters.... Tunder)ine added]

Contractors expressed concern that the days of the “boomser® -- the nomadic journeymsn willing to go anywhere
vhere the pay is enticing -- are coming to a close. Most construction craftsmen now seem to have roots in one
locality. They have aiso developed alternative vocations, and are increasingly reluctant to travel L.yond norsai

comsuting distances. This change strongly reinforces the need for improved menpower planning. [underiine added]

Perhaps unsurprisingly, contractors say it would be very helpful to have mpnpower availability orojected by

craft and by calendar quarter for two to three years in the future and compiled by states or, in larg. states, by
locgl aress within the state. Additional informstion such as the number of available travelers, turnover, and the

types of specialities available -- such as weiders -- would be useful. [underiine adéd]
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Pubiished Labor Supply Inforsation

Federal Sources: The Bureau of Labor Statistics pubiishes two types of employment figures. One is based on
‘establ isheent surveys® -- that is, data collected from a very large sample of business organizations (e.g., con-
struction contractors) in a cooperative arrangesent with state empioyment agencies. Data are published for total
employment (empioyees only) and for production workers (construction workers in the construction industry, a defin-
ition that inciudes ai) employees up through working-foreman level). The estisstes are adjusted once a year to
Jibe with “henchmark® empioyment figures derived from unemployment insurance reports fiied with state eapioyment
agencies.

*Household surveys,® the other type, are winthly sampies of household® throughout the 1.5. Published employ-
sent figure are for “cii persons empioyed®; that is, they include proprietors, partners and unpaid family workers
as vei) as employees....

The Labor Departasent’s Bureau of Apprenticeship and Training, (BAT), pubiishes a statistical report on appren-
ticeship activity each calendar year, based on data from the state-national apprentice reporting systes (SNAPS).
The report shows, for each craft: the number of apprentires added, the number who cancelled and the number who
completed the programs during thf yesr; as of year-end, the number of apprentices in the progras and nusber of
ainorities, fesales and veterzns, As a labor supply component, apprenticeship complietions should be considered,
even though they represent only a saall portion of totai supply.

The Census Buresu issues several pubiications that deal with iabor supply, in:iuding, Characteristics of the
Popslation (based on the decennial census) and the Cemsus of Coastrsction Isdustries, but the data provided are
not timely. The tess believes other information described in this report will be more usefu) tu both users and
contractors.

State Sowrces: A federal-state cooperative program called Occupational Empioyment Statistics (OES) is
designed to produce national, state and ares dats by occupation and by industry grouwp. The survey is conducted
periodicaily by maii by state employment services or agencies. Forth-zight states and the District of Colusbia
participate. Only Californis and Mew Hampshire do not. The survey is conducted over a three-year cycle (menufac-
turing industries one year, nonmsnutacturing except trade industries the second year, and trade industries the
third yesr).

Extensive lists of occupational tities are used in these surveys. For that reason, one who uses this inforsa-
tion must be conversant with craft (e.g., carpenter) subdividions in order to aggregate thes (e.g., lather, dry
wall applicator, taper, etc.) for the craft....

Graduates of vocationai-technizal construction trade programs are geierally not comparable to graduates of
registered apprenticeship programs, but they are a source of construction vorkers. Figures on present enroliment
and recent , raduates by specific program and schooi are avaiiabie from state departments of vocationsl-technical
education.

Private Soarces: Severai private sources provide labor-supply data. The Construction Labor Research Council
(CLRC), a statistical research organization supported by seven nationai contractor associations, makes inforaation
avaiisbie to users and contractors on a subscription basis. The CLRC collects and maintains a data base of union
construction wage and fringe informstion, as weil as manpower Inforsation, for use in isproving construction-
industry coiiective bargaining. Data come from focal contractor chapters and associations. In addition to occg-
sional reports, subscribers may obtain some labor supply information for spetific areas of the country from CI.RC.J

Pubiished Labor Dessnd Information

Federal Searcess The Labor Department’s Construction Labor Demand Systes (CLDS) is a managesent information
system designed to provide forecasts of the volume, type and regional location of construction activity, as vell as
the associsted on-site iabor requir-sent by crafts. The data matcies that of the joint state-federal occupationai
enployment statistics, using the same occupational grouping and the sase construction industry subdivisions. Sepa-
rate forecasts are made for each state. inforsation about iabor demand reaches CLDS from both private and govern-
sent sources....

Yn oblain this data, waite U.S. Dept. of Lebox, Buxeau of Appaenticeship and Treining, Washington, 9.C. 20213,
Y, quarterly dinectony of state pensonnel xesponsidle fon vocational education {4 published by the U.S. Offdce of

tducation, Div. of State Vocational Prograss, Bldg ROB3, RM 5640, Seventh and D Sti., Wedhingtom, 0.C. 20202.
Y Mdress: Constanetion Labox Resesnch Council, Suite 200, 2033 K Stacet, MU, Weshington, D.C. 20006.
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To suppleseat short range data for long range demand estimates, CLDS uses a detailed econometric forecascing
nodel of long range construction activity. The mocel uses different methods for energy and non-energy construyc-
tion. The construction period for each project is divided into ten deciles. Labor requirements for each craft are
estinated separately for each decile. Labor divisions are important because labor needs for any one construction
trade vary during a project as different stages of construction ensue. The statistical data for the conversion
comes from BLS surveys, CLDS engineering studies and surveys, and Bechtel’s energy-supply planning sodel.

(LS output is avallable in work hours, work quarters (520 hours), or work years (2080 hours) of labor
requiresents for each craft. The requirements are assigned to the counties or state wheie the construction occurs.

The study team has reservations about the completeness of CLDS information on current short term iabor desand,
especially for industrial non-energy construction. However, CLDS is a potentially sound concept for ultimstely
supplying users and contractors with labor cessnd forecasts for future planning. [underiine added]

State Sowrces: Most states publish projected labor desand for many occupations, including construction
crafts. Most of these forecast occupational desand for three years in the future. Although only a few systess

vere studied, the team’s impression is that none has enough data to provide quality projections, [underiine added)

Private Sosrces: As noted earlier, users and contractors indicated they were acquainted with and used local
sources of labor demand inforsation, including chambers of coamerce, contractor associations, local user groups,
etc. Accordingly, such information is not covered in this report.

v
CONCLUSIONS

Labor Supply Inforsation

The study team recommends use of BLS "establishaent® data because it is collected and published for local
areas. Interested parties should get in touch with officials of state esployment services to see what is available
for a given area. State publications vary and no published catalogue of available state publications is known to
exist,

In the federal-state joint progras for Occupational Esployment Statistics (0ES), the study team feeis that the

list of occupational tities is too complex and can only be made useful by aqgregating sub sets into principal
crafts. On the other hand, the construction industry classifications seem quite satisfactory. [under|ine added)

Labor Demsnd [nforastion

The study team feels that the Construction Labor Demand System (CLDS) has the potential for being useful to
the construction industry. On the plus side, CLOS provides matching data to OES. However, CLDS forecasts are only
as good as the input is current, accurate and cospiete, As of now, we have reservations about the input. :ffoit
is needed to improve this deficiency.... ([underiine added]

NOTE: A xeview and discussion 0f « U.A. Menpowex and Training Network Comp,t {ollows. J.P.L.
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SOME KEY MANPOWER AND TRAINING HIGHLIGHTS OF THE

UNITED ASSOCIATION OF JOURNEYMEN AND APPRENTICES =

OF THE PLUMBING AND PIPE FITTING INDUSTRY - 1988
U.S.A. AND CANADA * 4

% There are 487 sponsored training programs.®
% There are 46,000 apprentices in training.®

YW Individual programs are run locally by the Joint Apprenticeship and Training
Committee consisting of representatives from the U.A. local and the local
contractors.

% The Apprenticeship Program is coordinated nationally by joint United Asso-
ciation and contractor committees.

% There are 324,000 active U.A. members in the U.5. and Canada.

tes

® Numbers of apprentices to be trained are determined locally by the Joint
Apprenticeship Committee.

® A general mocnitoring network of pipe tradesmen supply and demand is main-
tained by the International Office. Essentially, this system is based on
reported information concerning where substantial needs exist (or are
forecast) and where there may be a surplus of workers.

® The United Association construction industry apprentice program is co.a-
sidered by many to be the best in North America.

@ These numbens exceed the U.S. Buneau 0é Apprenticeship and Training neponts.
{See Section V, nages 34 & 35.)

Sounce: United Association, Training Depantment.
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SOME_ TENTATIVE COMPUTED FUTURE
MANPOWER NEEDS FOR PLUMBERS AND PIPEFITTERS

Perspective:

Putting employment of piumbers and pipefitters in a broad perspective, the U.S.
Department of Labor has determined that in 1986 there was a total of about 402,000
persons empioyed in the construction industry (all applicable occupations and ieveis
of skills); employment was projected to expand to about 471,000 (an i8% increase) by
the year 2000. This is within one percent of the anticipated total workforce
increase (19%1) during this same period. However, as stated a number of times
earlier, the employment of U.A. members tend to be in the following types of con-
struction: new commercial and industriai buildings, new electrical and other utility
facilities, new institutional facilities (e.g., education, hospitai, etc.), and main-
tenance and repair construction. Importantly, the projected annual rates of change
(measured by dollar output) of these selected types of construction are much higher
than the rates projected for residential, farm, and other types. Therefore, the U.A.
contingent must be computed separately. It is important to note that many non-union
pipetradesmen also work in these faster-growing types of construction.

Pro jected needs for total pipetradesmen in all types of construction.

In order for the growth (to the year 2000) of some 69,000 additional plumbers
and pipefitters empioyed in all types of construction to occur, an input of some
4,900 new ones will be needed each year. An additionai 156,000 will be needed during
this period due to separations (i.e., attrition due to deaths and retirements), which
amounts to about 11,100 per year. (The annual separation rates applied are 2.58%
increasing to 2.96% by the year 1990 and beyond.) The total requirement to meet both
growth and attrition thus becomes about 16,000 new entrants per yesr. ... Of course,
these pipetradesmen come from all sources (ranging from individuals in self-trained
OJT through formal Union apprenticeship programs). This type of calculation is not
nearly specific enough to heip in U.A. manpower and training planning, which is
reviewed in the next paragraphs.

Pro jected Needs for U.A. Planning: USA and Canada

USA: Again, the basis for future planning is spongy ground; however, a broad
estimate of the U.A. segment can be derived. First, assuming a U.A. active member-
ship in the U.S. of 290,000 and a projected growth ¢. 17 percent for plumbers and
pipefitters to the year 2000, results in a total growth possibility of 49,775 U.A.
plumbers and pipefitters (nearly 3,555 per year). Separaticns, computed on annual
attrition rates of 2.88 percent increasing to 2.96 percent by 1990, result in an
estimated total loss of about 112,535 to the year 2000 (8,035 per year). The total
needs for growth and separation to the year 2000 thusly became 162,310 which will
average out to about 11,590 per year. If the U.A. can produce thet number of new
members annually the Association will probably maintain its present share (keep pace)
with the anticipated construction industry growth in the applicable types of con-
struction. However, as reported in the previous paragraph, the future total annuai
needs for some 16,000 piumbers and pipefitters make the potential market for U.A.
members so large, the above U.A. caiculations represent a minimum goal. The key to

the U.A. portion of the trained pipetrades manpower requirements is basically how
cost-effective empioyers view them to be. The destiny of the U.A. is in the hands of

every apprentice, journeyman, instructor and official _in the Association.

Total USA and CANADA: According to U.A. headquarters, as of eariy 1988, there
are 324,000 active U.A. members in the U.S5. and Canada. This membership and the
previous growth and separation rates (for the U.S.) lead to total needs for growth
and separation for the U.S. and Canada combined to the vear 2000 of approximstely
181,340 new members, or 12,950 per year. Note that this estimate compares favorably

- to the current count of 46,000 U.A. apprentices in training.

47 5i




Three other key considerations pertain:

I. Gross estimates of total guantitative needs computed for the U.A., in the
final analysis, must be the sum of the regional/local requirements. (These, of
course, are not constant, and reflected in the significant shifts in population and
the locals of large jobs in appropriate types of construction.)

2. The necessity to apply new technology and organizational structure and oper-
ations designed to increase efficiency (e.g., provide skilled workers where and when
needed, raise productivity, improve quality and lower costs). Journeymen and appren-
tices must always be aware of the need to be a step or more ahead of the competition.

3. Notwithstanding the above growth and attrition computations (largely pre-
sented for illustrative purposes), the U.A. might consider deriving projected needs
estimates from the locals on up. Such efforts would necessarily have to be based on
common definitions, guidelines and procedures, which should involve local contractors
as well.

WHICH REPRESENTS THE U.A. PORTION?

Plumbers and
Pipefitters
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A Discussion Gudde and Wonksheet #1

TECHNOLOGICAL ADVANCES CONSIDERATIONS

® New Materials: Examples

(1) Polymers/plastics instead of cast-iron and other metals.

(2) New adhesives and joining devices instead of standard threads/coup-
lings/fittings. (e.g., Victaulic couplings replacing some welding;
plastic bonding...)

(3) Changes in materials (e.g., no lead solder for drinking-water pipe
joints and units).

(4)

® New systems and multiple combinations:

(1) More electronics: less hydraulics & pneumatics.

(2) More combinations and over-lap of mech/elec, etc. (e.g., heat-pump
systems).

(3) New/improved instrumentation and controls. (e.g., digital read-out)

(4)

® New tools and accessories

(1) Use of lasers. (e.g., ceiling/wall/piping alignments, ditch-digging
control...)

(2) Computers (e.g., on-site scheduling and control...)
(3)

(4)
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¢§9 A Discussion Guide and Wonhsheet #2

o CHANGES AND ISSUES AFFECTING MANPOMER & TRAINING
S

What to do to meet them successfully, and on time?
Construction technology is advancing.
Need to work harmoniously (all workers-contractors/owners), necessity for
2rew teamwork. comgetition is a major consideration for contractor/owner,

and worker. Competition is local, regional and becoming world-wide (e.g..
Japanese are lobbying to bring in their own construction workers).

Competition from non-union/open-shop contractors and mechanics, (€.9.,
Teamsters verticaily integrated, tailored team concept).

"Compete locally -- think globally"”. Anticipate and beat the competition.

Need to meet job needs; provide "crew"” with mixed skills and trades to
meet contractors’/Jjob needs. (Tailored -- put card in your shoe?)

Jurisdictional matters? How to square with crew operations and changing
needs.

Some peop!e are needed with higher special skills; some with "muiti-
skills™; some with lesser skills. Some needed short term, some longer
term. Double-breast?

Shift from NEW construction to more retrofit, up-fit, renovation, modif-
fcation/modernization, expansion, and heavy maintenance.

More maintenance and repair of complex, (integrated) systems.
National-level agreements for consistency vs. local autonomy and control.

Training concept and program differences: Competency [test-out] based
training -- job and specializations (training wheels); Time-based train-
ing (broad-complete trade-career); Job needs, availability and cost.

Stabilization Agreements (SASME): pay supplement between jobs, job place-
ment assistance, reimbursement for travel to new work sites.... Costs?
Apprentice Agreements (e.g., training cost refund if worker ' jumps ship’...

0 KEY: U.A. membens must nrovide the best cost-eddective choice.
The ultimate question: How do we do 417
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A Discussion Guide and Worksheet #3

G
SOME OTHER CONTEMPORARY ISSUES Ueng,,

How to determine current and ruture sk’lled manpower needs. Must be met
quantitatively and qualitatively. Much construction and maintenance work
is there ... how does U.A. become the most cost—-effective choice?

What is average age of a journeyman pipe-tradesman?
What is plan to accommodate @ smaller, younger, and more diverse
workforce entering the market? An open window?

How to train required numbers and lev Is of skilled workers (best ways --)
How to get sufficient numbers of gualified apprencice applicants?
How to keep journeymen up-dated? Iwmage?

Should const ..>tion industry handle it’s own training needs?
If so, how: dJnion/Contrac.or-Owner/Vocational Training...
What about costs, controls, standards, ~.ordination?

Federal Goverrment providing training (esp. :or unemployed and "at-risk"
groups)?

How to gauge the economic effect on the U.A. and construction industry if
manpower goais are not met?

What about substance abuse, and the "scarcity" of women and minorities in
construction trades?

Plumbers and
Pipefitters

WHICH REPRESENTS THE U.A. PORTION?




A DiAcussion Guade and Wonhsheet #4

NETWORKING: A CONCEPT

-®

Needed: A Central Brokerage Agent, Joint Operations.

CONSIDERATIONS :

® Contractors’ needs for workers.
specialties, skill

Numbers of workers by specific trades,
level, experience, times and ‘'ncations.

e Workers’ needs: knowl=2dge about

(1) What jobs matching their skills and experience are available, when and where?

(2) Transportation, housing and essential facilities or other support

(3) Special training/prep., experience needed? Training available?

¥ars
e Management, Control & Information System —~ Deyond a focal pooq § wor

w&“ieé @an De muamzmhd. by & h?qrboua coll Crom a pusiness agent ro

outlying commurities jand tn wore datil than \arge number Svpply Y /demand mfo.
{1) Data bank, kept current. containing key information bits. Titles,

definitions, procedures needed. Initial usage planning shouid go hand-
in-hand with creation of data bank and types of info contained.

(2) Linkages (coordinated communications) integrating all parties at ail levels.

(3) Operations and access controls (coordinated); scheduling and usage planning.

(4) Cost considerations (all participants?)

" L ] L ] - » L ] L ]

Point of discussion on skitled manpower "shortages":
1A this mone a matten vé mobdifity than availabifity?

>
Consider this approach --

Implementation: Phase | - Pilot - One State
to develop a model -- and see if contractors will use it.
Phase 11

If YES, Evaluate, Revise -- expand 1f NO, Evaluate -~ See if
then go National alternative concepts or
{International?) approaches are feasible
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