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If you believe academia and corporate management, there has been a “crisis
level” engineering shortage for the last forty five years. The following
quotes illustrates my point:

“Since 1947 the number of scientists and engineers employed has gone from
575,000 to 900,000, the Chase Manhattan Bank points out....Engineers now start
at $400 per month in contrast to less than $250 nine years ago. It is
estimated that there is a current need for 45,000 engineers a year. We
graduate only 23,000. Four hundred men trained as nuclear scientists graduate
each year. Twelve hundred are needed.”

“The most challenging aspect of the problem lies in the fact that today only
16% of university students major in science and engineering, down from 25%
since 1950, while in Russia over one-third of all students major in
engineering.” Does this sound familiar? This quote came from Forbes Magazine
May 11, 1981 quoting from an article that appeared there in 1956. Nearly forty
years and the story is the same.

For the entire decade that I have been involved in these issues, we have not
produced enough engineers in our schools according to management and academia,
yet the Bureau of Labor Statistics has indicated that some twenty percent of
each years graduating class never enter the engineering workforce.

Supporting evidence is found in a report by OTA released in 1986 titled
“Demographic Trends and the Scientific and Engineering Work Force”. The report
states “Less than two thirds of science and engineering baccalaureates
produced in recent years have actually become a part of the science and
engineering workforce.”

The report concluded even though the college age population was expected to
decline by 22 percent between 1982 and 1995, the market would draw from that
third which had never entered the engineering workforce.

The NSF report which brought about these hearings "“Future Scarcities of
Scientists and Engineers: Problems and Solutions” as I understand it was never
“officially” released and presumably was never an “official” position of NSF.

This report was quoted extensively in Rep. Morrisons immigration hearings and
in fact was the basis for nearly tripling the number of foreign engineers and
scientists who potentially are to be admitted to the United States. Every one
was aware of the deep reductions in defense except perhaps Congress and the
NSF .

The NSF report has been criticized and discredited by nearly every one who has
read it. Someone, however, has forgotten to tell the press. Has NSF ever put
out a press conference to withdraw a report? Have they ever said “we were
wrong”?

What was NSF’s answer to the criticism? They indicated they had never said

there was a “shortage” of engineers, they defined it as a "“shortfall”. My
dictionary (Webster’s 1II, New Riverside University Dictionary) defines
shortfall as follows: “1. A failure to attain a specified amount or level:

SHORTAGE. 2. The amount by which a supply falls short of expectation, need or
demand.” To an unemployed engineer any difference seems inconsequential.

In late March of 1992 the CNN financial show "“Money Line” quoted the latest
version of this report suggesting we are facing a crisis level shortage of
engineers by the 1020 or so. Less than a week later Money Line also ran a
story about the difficult time this years crop of college graduates were
having finding a job. One of the professions spotlighted as having the
toughest time finding work was engineering.
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To return to the systemic problems within NSF, perhaps the main one is the
people who run NSF are from management and academia. Both groups have a vested
interest in the outcome of the studies. NSF itself has a vested interest in
having a shortage. With a projected shortage, NSF is in a better position for
additional funding which keeps the bureaucracy expanding. The only loser is
the working level engineer who has no representation in the process.

If you believe academia and corporate management, there has been a ‘“crisis
level” engineering shortage for the last forty years; yet no major project has
been canceled because of a lack of technical expertise. No major project has
been a technical failure due to a shortage of engineers. You can speak of the
failures of management. (Ref. Divads, the A-12, etc., etc..)

To the best of my knowledge we have never had a “current” shortage of
engineers, they have always been five or ten years or more in the future and
seem to appear at about the same time as new immigration legislation.

Economics 101 teaches us if a commodity is in short supply the price
increases. Engineering salaries have been virtually flat, in terms of common
dollars, since at least the mid 1960’'s. Compare the salaries of engineers to
doctors over the last thirty years. There is not now, nor has there ever been
a shortage of engineers.

All predictions of engineering supply and demand have several things in
common; they are never very accurate and invariably, they overstate the demand
and understate the supply. Often they are based on the word of academics and
management .

In my thirty plus years in the business, I HAVE NEVER HEARD OF A SURVEY OR
STUDY WHICH INDICATED A POSSIBLE SURPLUS OF ENGINEERS. This includes the
debacle of the early 1970’s when between 60,000 and 100,000 engineers and
scientists were unemployed.

What are the results of these surveys and all of the ensuing publicity?
Congress holds hearings, panics at the horror stories emanating from
management, academia and NSF, and throws hundreds of millions of dollars at
NSF and the universities to make us competitive again.

Remember the early 1980’'s when the universities were lobbying for money to
expand our engineering schools, turning away domestic students and at the same
time were recruiting overseas for students? Remember the hundreds of millions
of dollars NSF received to establish “manufacturing research centers”?

High school students were enticed to enroll in engineering only to find they
were unable to get jobs upon graduation, older engineers were laid off and
salaries failed to keep up with inflation.

Freshmen enrolling in college see these results and decide law, medicine or
business was much more rewarding, stable, and probably less work academically.
Many will point to demographics as the culprit in declining engineering
enrollments. I believe freshmen witnessing the problems of previous graduating
classes should bear at least as much responsibility as demographics.

What of the two million or so people who are to become unemployed due to
previously announced defense cuts. Every fifth or sixth defense or high tech
worker is an engineer. There will be thousands or perhaps hundreds of
thousands of technically trained people in the military service who will be
returning from overseas to a less than bright future after serving our country
so well.
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The people making the predictions are concerned only with “keeping the
pipeline” full. A full pipeline lets management pick and choose without
increasing salaries. A full pipeline lets academia keep the class rooms full
and their position safe. A full pipeline “keeps the slaves between the decks.”

SUMMARY

There is no bad time to engage in Engineering Shortage Propaganda (ESP). If we
have a surplus of engineers, it merely insures “reasonable” salaries for the
foreseeable future. If there is a (relatively) tight market, the studies will
be wuseful in further loosening the immigration laws to “keep an adequate
supply” of the worlds best and brightest. Of course the academics will stay
busy (and employed) producing the next crop of young engineers.

ESP consistently overstates the demand and understates the supply. In spite of
the forty years of constant shortage predictions, no projects have been
canceled because of a lack of technical talent, no projects have been failures
due to a lack of technical expertise.

In forty years one would reasonably expect to have a survey which indicated an
oversupply of engineers. If we accept the premise of a shortage, we must then
explain salaries which have not increased in real terms since at least the mid
1960's.

There is no shortage of engineers; there has never been a shortage of
engineers. It’s not possible to have a shortage of engineers if one accepts
the law of supply and demand in a free market economy. As the demand and
therefore prices increase, the supply will increase to fill the demand and
create equilibrium. Our market is being grossly distorted by the shortage
shouters.

RECOMMENDATIONS

1. - Require any study or survey to be reviewed by an independent, neutral
body before being released or “leaked” to the public or press. This
body should be representative of the engineering workforce.

2. - Require the effects of current market conditions to be considered as
part of the overall study or survey as a leveling mechanism.

3. - Require NSF to spend as much in resources and effort “recalling” a
faulted report as is spent to publicize the release of the report.

4. - Stop NSF from lobbying Congress on issues such as immigration, etc..
It’s one thing to testify on credible, scientific evidence but quite
another to spend taxpayer money to lobby for the NSF point of view.

5. - Place working level engineers in areas of responsibility within this
process.
6. — Stop funding Engineering Shortage Propaganda. This money could be

better spent to create jobs for engineers.

Engineers consider Engineering Shortage Propaganda an issue of the highest
priority. Thank you for your consideration of this problem.
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NSF’s Suh Says
U.S. Engineers

Are Overpaid
Remark Stirs Debate

By Matthew J. Doherty

WASHINGTON, DC. — A
high-ranking National Science
Foundation official told engi-
neering vice presidents here
last week that American engi-
neers are “overpaid” and less
productive than their foreign
counterparts.

Nam Suh, assistant director
forengineering in the NSF, said
that, in Japan, “two engineers
are working on a probiem when
we [the United States] can bare-
ly afford to pay one.” That state-
ment came last Tuesday during
a executive forum sponsored by
the American Association of
Engineering Societies.

When pressed later to clarify
his remark, Suh said bluntly,
“Yes, I think American engi-
neers are overpaid.” dSeveral ethn-
gineering vice presidents gath-
ered around Suh with
his reply. But it's not likely to
evoke the same favorable re-
sponse from engineers and lead-
ers in the profession.

The next day, Suh's boss, Erich
Bloch, refuted his employee's
contention. Bloch appeared be-
fore the same group to receive
the National Engineering
Award. Said Bloch, NSF director
and former vice president for
technical personnel development
at IBM: “I don't think American
engineers are overpaid. When 1
was an engineer, I always
thought I was id.”

When informed ut Suh's
statement, IEEE president Bru-
no Weinschel, 28 member of the
AAES Board of Governors and a
participant in the two-day meet-
v b okl ol

“are not overpaid,; ere
underutilized.”

Weinschel, who has spent
much of the last two years

reading his utilization gospel,
blamed poor management for
preductivity problems and mis-
placed national priorities for a

general lag in competitiveness.

And citing problems in enyi-

neering education, Weinschel
said engineering-faculty sala-
ries are low and should be
raised in order to attract a larg-
er, qualified pool of instructors.

Much Debate

Engineering salaries have
been the subject of much debate
and concern in the profession.
Electrical and electronics engi-
neers, for example, get average
starting salary offers that place
them high on the wage-earning
scale compared with other pro-
fessions. The average salary of-
fer to EEs as of July 1985 was
more than $27,000, according to
the College Placement Council.

But salary surveys by this
newspaper and the IEEE have
indicated quite clearly that
“salary compression” is a real
factor in an engineer's career.
The 1985 EE Times Annual
Salary Survey found that, as en-
gineers get older, their pay
raises tend to diminish in size
and their salaries level off after
a period of steady annual
growth.

The survey found that mean
salaries for engineers peaked
at age 49, when respondents
earned an average of $51,500.
Respondents in the next two
age categories, 50 to 54 and 55
to 59, actually reported earn-
ing less ($49,800 and $49,300,
respectivelyl.

Many engineers contend
that engineers' pay lags well
behind other professionals,
such as doctors and lawyers,
by design. As reported exclu-
sively by EE Times several
years ago, a large number of
companies swap engineering
salary data annually and use
salary curves that appear to dis-
tribute larger raises to younger
engineers.

Walter Nial, chairman of
the IEEE Age Discrimination
Committee, has argued for
years that older engineers are
granted smaller pay in-
creases, even though they
may still be as rtoductive as
their younger colleagues. And
many other engineers say
they can expect salary com-
pression unless they are will-
ing to move into management,
consulting or leave the profes-
sion altogether. ~— =

Nam Suh’s controversial re-
marks were not limited to sal-
aries and productivity.

In his speech, which was
warmly received by an audi-
ence of 40 corporate engineer-
ing executives, Suh said there
is a shortage of engineers, a
contention with which fewen-
gineering groups concur.

“We really don’t have a suf-
ficient number of engineers,”
he said. The United States is
producing, he said, about
73,000 engineers per year,
roughly equal to the number
being turned out in Japan.

he told EE Times afterward.
“We need to improve the quality
of them and the number of
them.”

Suh’s assertion that more

‘A lot of Feople think
we don’t need more
engineers, but I think
we do. We need to im-
{;rove the quality of
hem and the number
of them.’

-—Nam Suh, NSF

engineers are necessary is con-
trary to government and indus-
try sources, and once again, his
own boss, Erich Bloch.

A million-dollar National
Research Council study last
year found the engineering
profession to be in good shape,
and predicted some possible
spot shortages in specialized
areas of engineering.

That position was reinforced
recently by the American Elec-
tronics Association, the indus-
try trade group. It reversed its
previous position by acknowl-
edging that there is no chronic
shortage of engineers.

No Shortage

And Bloch, repeating a posi-
tion he has taken previously,
told EE Timesthere is no gener-
al shortage of engineers at this
time. He did, however, express
concern about spot shortages

"and a downturn in engineering

enrollments.

Suh also said the doctorate
degree has become the equiv-
alent of a “union card” in hir-
ing engineering faculty. And
he said that NSF monies be-
ing used to support funda-
mental research are only the
“bare minimum” needed.
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The shortage of
scientists and engineers:
crisis or hype?

by Rennis Chamot

e number of US. sdentists and
angineers has doubled over the past dec-
ade, from 2.6 million in 1978 to 5.3 million
in 1988, according to statistics gathered by
the National Science Foundation in Wash-
inglon. That's several times the rate of pop-
ulation growth. Even so, various leaders in
the education and technical communities,
inciuding the NSF iiself, have raised the
specter of a looming shortage of technical

essionals.

True, we live in an increasingly complex
technological society. Both our economy
and military security depend upon contin-
ued progress in science and engineering.
A shortage of skilled technical people
would be a serious flaw and indeed would
justify the remedies called for by those rais-
ing the alarm — encouraging more young
paople to choose science and engineering
as careers, and boosting public support of
graduate students in these fields.

But what if they are wrong? Then in-
creasing the supply of scientists and engi-
neers would hold down salaries, reduce
employment opportunities, and in the long
run discourage even more young peopie
“Trom pursuirg thesae areas stuar—“

ChamolnsEuwuvaAsummwme
President, Department for Professional
Employees.

if a real shorlage exists, one would ex-
pect to see an effect on salaries. The law
of supply and demand would say that if the
supply of a product, in this case people with
particular training, wera much less than the
need, then the price of the product cught to
rise. In other words, if employers were hav-
ing difficulty filling positions, they would of-
fer higher salaries to try fo fill their needs.
What has been happening to salaries?

This question has been looked at by the
Cffice of Scientific and Engineering Per-
sonnel (OSEP) of the National Research
Council (the NRC is the operating arm of
the National Academies of Science and

Manpower
corrected them for infla-
tion. Figure 1 shows that daspite the enor-
mous increase in demand for engineers
{as reflected in the huge increase in num-
bers of engineers employed over the peri-
od axamined), real salaries, corrected for
infiation, did not increase at all from 1972
to 1990. If anything, there was a slight drop
dumgﬂ\epasﬂouryeamﬂusnsmmall

muldexpedstarﬂngsalmsmbepamc
ularly sensitive if a real shortage existed,
yet even new graduales ("0 years since
BS”) have foliowed the general pattern.

A similar situation obtains for industrial
chemists. Using starting salary data col-
lected by the American Chemical Society,
| comected for infiation and generated the
graph shown in Figure 2. Over an 11-year
psnod(tsao through 1930), starting sala-
n real terms for B.S.-level chemists

have been able to meet their needs without
resorting lo anything drastic. Will this situ-
ation continue?

Figure 3 shows the number of degrees

There was also a doubling at the bache-
lors’ level from the mid-seventies to the
peak in 1986 (a higher growth rate than

1986 to just under 66,000 in 1990, is fueling
the concern. The decling is primarily a re-
sult of demographic factors; the college-
age cohort is declining. This decline is tem-

Although demand for technical professionals has
grown, employers seem to have been able to meet
their needs without resorting to anything drastic.

W||I this S|tuat|on contmue”




porary, and is expected o reverse before
the end of this decade.

Foreign students

Another area about which many have
expressed concern is the composition of
the student body. Although foreign nation-
als received about 8% of B.S. engineer-
ing degrees each year through the 1980s,
the proportion of graduate degrees going
to foreign citizens has beenincreasing. At
the masters lavel, the growth has been
modest, from 26% of degrees in 1981 to
29% in 1990, but the fraction is large.

The situation for Ph.D.s is of more con-
cern. The total number of degrees is
small. Even though there was a doubling
over the past decade, to about 5400 engi-
neering Ph.D.s awarded in 1990, much of
the growth was accounted for by foreign
citizens. The fraction of Ph.D. degrees in
engineering awarded to foreign nationals
increased from 37% in 1981 to 49% in
“ans.

Some of the foreign students return to
their home countries and are unavailable
to satisty U.S. needs directly. On the other
hand, many do remain, some to teach in
our universities and others to work in in-
dustry. (According to statistics compiled
by the National Science Foundation from
Immigration and Naturalization Service
data, about 4800 scientists and engineers
changed their status from non-immigrant
o immigrant in 1988, including former
students, and another 6100 were admit-
ted directly from overseas.)

Recall that the NSF claims there were
more than 5 million scientists and engi-
neersinthis country in 1988, The U.S. Bu-
reau of Labor Statistics, using a more nar-
row definition of those actuaily employed
inthe field, counted 2.25 million scientists,
engineers, and computer scientists. Even
using the more conservative BLS figure,
immigrants add only 2 of 1% to the pool
each year, hardly an indication of exces-
sive demand.

Perhaps we should compare the flow of
immigrants only to the production of new
deqgrea hnlders. The NSF counted
193,000 bachelors degrees in engineer-
ing and the physical and biological sci-
ences in 1988, 49,700 at the masters lev-
ol, and 15,100 Ph.Ds, for a total of
258,000 new degrees. Even if immigrant
professionals direclly competed only with
new graduates, they represent just one-
twentieth of the available pool.

Ho shortage seen

None of the foregoing supports the
view that there is a shortage of technical
talent in this country, nor is there likely to
be in the near future. We are currently in
the midst of a serious recession, and
technical professicnals in a variety of in-
dustries are feeling the pinch. In fact,
there has been a downward trend in R&D
spending increases since the mid-1980s,
both on the part of industry and the feder-
al government. In real terms (corrected

continued on next page

1206

ENGINEER ANNUAL SALARY BY YEARS SINCE B.S. (constant §)
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Figure 3. Degrees in engineering.

for inflation), there has been a decline in
federal support for three years.

Employment outlook

Looking tothe longer term, the BLS pro-
jects employment of about 2.9 million en-
gineers, scienltists, and computer scien-
tists in the year 2000. That's about
700,000 (25%) more than they counted in
1988. If we assume that about one-
fortieth of the work force will retire annu-
ally, we will then need an additional
800,000 professionais for a total of 1.5
million. Yet, some 2 million scientists and
engineers at all levels will probably be
awarded degrees during the period

 1988-2000. Furthermore, wetamalso an--

ticipate 100,000 or so immigrants to enter
the work force as well. (This number could
increase substantially under the newly re-
vised immigration law.) The output would
thus seem to be adequate to meet the de-
mand.

Shortages or surpluses in specific
fields do occur, and aithough the details
change from year to vear, this is nothing
new. And it isn't something to get too ex-
cited about. Labor markets do equilibrate
over time. In addition, advances in tech-
nology make substitutions easier to ac-
complish.

For example, much engineering design
and a lot of theoretical science is now
done on computers. Furthermore, with
medern telecommunications, the worid's
engineers and scientists are available at
atouch of a button, further contributing to
the pool of talent that can be utilized by
American companies.

(]

Technical protessionals in the work-
place don't understand where the talk of
shortages is coming from. This is especi-
ally true for employees of defense suppli-
ers who are facing cutbacks, but it is not
limited to them. A typical comment is one
from a letter to the editor in a recent issue
(May 13, 1991) of Chemical and Engineer-
ing News: “| observed several interesting
advertisements for employment ... in
C&EN: project leader, Ph.D., $38,000 per
year, research associate, Ph.D., $30,000
per year; and research associate, Ph.D.
plus postdoctoral experience, $25,586
per year ... My guess is that the people
who placed these ads did not get a lot of
Tesponsy, and thersiore conciuded hat
there must be a shortage of chemists.”

Cries of shortage appear regularly.
Several years ago, there was such anoul-
cry of concern that the National Research
Council set up a Committee on the Edu-
cation and Utilization of Engineers, of
which | was a member. In 1985, after a
couple of years of detailed study, the com-
mittee issued a multivolume report. There
was much useful inforrnation in it, but the
one thing the commitiee could notdowas
confirm that there was any kind of crisis.
At most, there was concern about the
growth in foreign students in graduate
programs, as an indication of possible di-
minishing interest in obtaining Ph.D.s on
the partof American students, thus affect-
ing the pool of potential faculty members.
That specific concern still exists.

A good indication of the thinking of
knowledgeable experts is a recent article
by Alan Fechter (1), Executive Director of

the NRC's Office ot Scientific and Engi-
neering Personnel. He doesnt support
the view that there are, or will be, serious

s. He notes, “Most of the simula-
tion models used to assess these labor
markets assume that marksis do not
equilibrate; that if an imbalance occurs
between supply and demand, nothing will
oceur o correct it. In fact, history demon-
strates that these labor markets dotendto
equilibrate ... Thus, projected imbal-
ances derived from such models — both
shortages and surpluses — are always
overstatements of what actually will be ex-
perienced.”

Sources of concem

So, where is the concern about short-
ages coming from? Perhaps another way
to put the question would be to ask who
benefits from a surplus. Clearly not work-
ing scientists and engineers — oversup-
ply holds down salari i
more difficult to find good jobs.

I suggest two sources. One is certain
elements of the business community, a
minority, who in fact want to pay relatively
low salaries; some of these companies
desire to employ foreign engineers atless
than going rates of pay, and want to con-
vince the Department of Labor that short-
ages exists.

The other source of complaint, and by
far the most vocal, is the university estab-
lishment. in fact, one could make a con-
vincing case that there is a real problem
here, in that many universities are having
trouble attracting American students, es-
pecially into their graduate programs, and
are relying heavily on foreign talent for
new facuity.

The problem for the rest of us is that the
universities (and academically oriented
organizations like NSF) have generalized
their view of the crisis.

I'm convinced there is no general short-
age today. | don't believe there will be one
in the foreseeable future. Let's stop the
rhetoric and act like scientists. Let's look
at the evidence, and concentrate

“rearproblems. . -
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Letters To The Editor
New York Times

22% W., 43rd. St.

New York, NY 10038

To the Editor:

1 take exception to your Tuesday, March 10, article
"amid “Shortage,’ Young Physicists See Few Jobs.” Beside
quoting Known ‘Engineer Shortage’ shouters from the
Universities, you cite as a reference the numbers from an
erroneous paper by the National Science Foundation (NSF) to
support your contentions that our nation suffers from a
shortage of engineers. The NSF paper entitled “Future
Scarcities of Scientists and Engineers: Problems and
Seolutions® contains such blatant errors that no one from the
Foundation would put their name on it.

The NSF paper contains a few glaring errors:
First, NSF collectively combines Natural Science and
Engineering (NS&E) degree production for their Engineering
Manpower projection. Using Natural Science and Engineering

degrees is effectively mixing <apples and oranges.
Engineering degrees and Natural Science degrees are not the
same .

Second, they refer to past “average" degree production and
then use past "peak®”™ degree production as their proxy for
future needs. This further distorts the picture.

Third, NSF's disclaimer, on page 8 of their paper, basically
states that they cannot predict future manpower needs without
kKnowing both supply and demand parameters. Their paper
neglects to consider the demand or lack of demand for
engineers and they, of course, cannot predict the future.

Our nation has been suffering from larvoffs and a reduced
demand for engineers with an over supply from the colleges
and thru immigration channels. Meanwhile, our young
graduates are not getting the engineering jobs for which they
studied so hard.

DebicaTtep 1o THE ENHANCEMENT OF U.S. ENGINEERING CAPARILITIES
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Letters To The Editor
Page Z
March 14,1992

NSF“ s paper only plots the unconstrained demand of our
Qrowing college empire without concerning themselvwes with the
educational needs of our youth or utilization of our past
engineering graduating classes.

There are too many other issuee in your article to
address in the 1imited space allocated to your “Letters

Column", so I have enclosed some information to Ffurther
enlighten »ou.

Sincerly y»ours,

Richard F. Tax

Vice-Precident
enclosures

cc: B. Reed

esprebut.let
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To: New York Times
From: Richard F. Tax

Subject: Shortage Rebuttal for New York Times.
Date: March 11, 1992

ENCLOSURE OQUTLINE

g NEW Pollution From an 0ld Source - How National Engineers Week
(NEW> and the Press are used by NSF to spread Engineer Shortage
Propaganda. Includes part of NSF"s paper "Future Scarcities of
Scientiste & Engineers: Problems & Solutions." Shows NEF
disclaimer and their erronecus curves.,

2. “Shortage-forcast methodology disputed." Alsc points out same
NSF errors. "Burying the EE shortage myth" tells how NSF numbers
are quoted to satics¥y their needs and thoce of academia.

2. "1EEE booklet halted" - Profecsional scciety for EEs strives to
Keep "Pipeline" to engineering colleges full dus to excessive
centrol by academic membership, some of them have nothing te do
with engineering.

4. "Precollege Education: Scheme or Scam®" - Another example of
academic control of an engineering society to Keep the "pipeline’
full to the engineering colleges.

S. NEWSNET ONE attachment from Region I Executive Committee of
the Institute of Electrical and Electraonics Engineers <(l1EEE).
Covers Employment issues for enqineers.

&, "Enhancing U.S5. Productivity Through Improved Utilization of

Engineers.” A manpower balance produces better engineers with more
experience and enhances U.S. esngineering capabilities.

nstrebut.mem
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Proﬁwsional
Ax:tivities
Committe% for
Eogineers NEWS
By Richard F. Tax
- - E‘J’,’f—? .
l?d%tngtggi ?glt;fers&ty %rlllgrtage e

Like a cheap senal mavie with the monster returning each year to
wraak havoc on the community our enginearing “Shortage Shout-
ers” return once again to seduce our youth to the engineering
colleges with crias of shortagas and promises of golden opportuni-
tias. EachyearNztonal Eiiginaars Week (NEW), assumedto honor
our nation’s enginesring community, is misused 10 recruit our youth
to the engineering colleges with fabrications of enginasr shonages
and unfultillad promises. This year is no excaplion; however, New
Jarsay educators have a head start. Again, the false National
Science Foundation paper 1s used by educators to sell college
cradits to the naive publc.

inJanuary, a TV program entitled “The Sciencs Gap,” spansored
by Rutgers University, shows Dr. Vaughn Vandergrift of Montciair
State College quoting thefalse NSF report as the foundationfor their
shortage cries and college recruiting campaign. The program was
ared many times on stations WNET (PBS) and WNJN (PBS) for
millions of viewers 1o see. Surrounded by othar shortage shouters,
Vandergrift has gone to TV crying “wolf,” to promise rewarding
enginaering carears to the viewers. Would it be indelicate of ma to
mantion that the “shorlage shouters™ are usually employed in the
public sector and should have somae loyalty to their employer, the
U.S. tax payer?

Let's settharecord straight. In September, 1991, the Engineering
Manpower Commission, of the American Association of Engineer-
ing Sccieties, sponsored a conferance to consider the engineering
manpower issue. Tha following “Conferees Say No Shortage Ex-
ists," from IEEE’s “IMPACT"by Frank Lord, Editor, Career Activities
Council, blows away tne shoriage argument and the NSF paper.

T L e g e
Conférees Sdyy No Shortage Exists

| was amorg a group of members of IEEE-USA's Manpowaer
Committee who participated in aconfererce on September 11-12in
Washington, DC, sponscred by the Enginesring Manpowar
Commission of the Amarican Asscciation of Engineering Societies.
With the theme Engineering in Amenca's Future: Shortage or
Surplus? the conference addressed the question of the reliabiltty of
supply and demand projections and the likely impact of demo-
graphic and other trends on such forecasts. The answer was a
judgement of no shortage, now or in the foresesable future.

Peopie of all persuasions explored tha question, including indus-
try leaders, practicing engineers, government statisticians, and
enginaering professors, most of whom were abla to maintain objec-
tivity. The program content flowed smoothly from the first day's
s@ssions on Statistical Background and Future Scenarios to the
Employer Requiremants session on the morning of the second day.
The keynate addrass was given by D. Allan Bromlaey, Directoraf the
White House Office of Science and Technology Policy. The first day
closed with the pressntation of Congressional Perspectives by
Congressman Don Rittar (R-Pennsylvania), the only Ph.D. engineer
in Congress.

Most members of the conlerence’s first panel seemed convinced
that a manpower shortage exists, and they were there to speak
about various aspects of it. Only the panel moderator put some
caveats on what might be concluded from the present about the
future. | was most astonishad by a panelist from the National
Science Foundation (NSF), who spoke about such deficiencies ot
thae infrastructure as communications and transportation, attributing

" Pagd 7 - Pelwruary, 1902 - Narth Jorecy Section "IREE NEWSLETTER

those inadequaciaes 10 a shortage of engineers. This notion appears
equivalent to conciuding that street people in U.S. cities indicate a
shonage of home builders. | thought it ironic that a parson unable to
distinguish between societal and economic needs would be speak-
ing at a confarence examining supply and demand.

Circumstances did not get any better whan another panelist
displayed soma graphs, which showed engineenng salanes in-
creasing at an average rate of 4.4 parcent, and declared that
engineers were doing wall. He neglected io point out that had the
curves bean normalized ta constantdollars, the grapghs would depict
enginaering salaries as barsly keeping up with infiation.

Kaynote speaker Bromley did not forasee an impending crisis. He
did believe that students should concentrate on scienca and mathe-
matics to keap the so-called “pipsline” full. Bromiey said we need
people who can function and contribute in a competlitive industrial
society. He did not say that the sole purpose of the pipeline was to
direct young people into the study of science and enginaering atthe
college level. Ha asserted that national policy as well as market
forces should influence our industnial capability.

{EEE-USA Manpower Committee member Robert Rivers suf-
pri~=d the afternoon audience by declaring that there was no need
10 '+ aid the conference. He explainaed that in afree market economy
th.rais ne such thing as a shortage or a surplus, only an equilibrium
point batween supply and demand that may shift position overtime.
Rivers cited elements of Economics 101 as applied to the enginaar-
ing manpower arena. From that point on, | sensed a trarsition
among the speakers 10 more caution in statements and more
couching of answers 10 questions.

Congressman Ritter questioned the actual demand for engineers
in the year 2000, seaing it as “less than centain, given the coming
contraction in defense procurement and possible further declines in
certain U.S. manufacturing industries and their continued growth
ofishore.” He did not sy away from using such words as laid-off,
underutilized, and slump in describing the current enginaering
employment situation. Ritter spoke of the need far national ability in
production, quality, and competitiveness. in effact, he shifted the
tocus of the conterence from academic viaws and bursaucratic
concems to the real world of engineering.

1saw no evidenca of shortages inthe sacond morning's sessions.
Amajor computer manufactureris spanding agreat dealon continu-
ing education, but neverthaless, aiso laying off angineers. The U.S.
Department of Defense does not have an employment goal. A utility
company is succassfully employing former full-time employees on
a part-time contract basis.

In contrast to the mainstream, one participant apparently still
quoted the discredited NSF shortfall figures as shortage numbers.
He was expaeriencing an engineering shortage in his area of en-
deavor, because his particular businass with its low salaries kept
him out of the normal marketplace. The confarence moved a giant
step closar to what seemed to be its inevitable conclusion.

Inthe iast session, Conference Wrap-Up, the bulk of the effori fel!
on Alan Fechter, Executive Director of the National Research
Council's Office of Scientific and Engineering Personnel. He noted
that three major issues had been addressed: shorlage or surplus,
technical competency, and reliable data.

On the tirst issue, Fachter expressed mild surprise at the ease
with which a consensus of no shortage was reached, with an almost
total tack of contentiun. He saw no indicators of crisis, only normal
concemn about the future amidst uncertainties.

In his closing remarks, Fachter distinguished between making
judgments and drawing conclusions. He pointed out that judgments
are based on evidence. Unfortunately, determinations are some-
times based on minimal evidencs. In the case of this conference, a
preponderance of evidence led to the judgment. While judgments
can be moditied over timae, it is more awkward or embarrassing 1o
change a conclusion.

This conference was a vaiuable forum. in aggregate, the whole
carries more weight and is less confusing to the public than a
coiiaction of statamants that might have been issued by the same
presanters. The deduction was that there is no imbalance between
supply and demand for engineers at the present time, nor is there
likely to be one in the foresesable future.
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Office ol Science and Technology Palicy
Executive Office of the Pres:gent
Washington, OC

8romley 13 assistant to the premident for scicse
and technology as well as director of OSTP. He
is on leave from his former position as Henry
Ford 11 Professor of Physics at Yale University,
where he was founder and director of the A. W.
Wnight Nuciear Structure Labenatory. One of the
world's leading nuclear physicisis, Bromlev has
camed out proneening studies on the siructure
and dynamucs of nuclei. He is considered the
faiher of modemn heavy ion science. Bromley has
served as president of the Amencan Association
for the Advancement of Science and the
Internauonal Union of Pure and Applied Physics. He holds a Ph.D. in nuclear physics from
the University of Rochester. Bromley received both a B Sc. in the Faculty of Engineenng
and an M .Sc. degree in nuclear physics at Queen’s Unsversity, Ontario, Canada.

Q: How important are inteliectual prop-
erty rights to innovation in this country?
A: Extraordinanly important, not just
in this country but woridwide. Because
if in the highly competitive world mar-
ketplace a company can’t get some ap-
propnaie retumn for its 1avesiment in
developing a new product, then there
can be no long-term cesearch program
that will pay off. It's very imponant
for me to emphasize that we still have
the strongest science and technology en-
terprise that the world has ever seen.
The fact that some countics by fo. us-
ing their resources into narrow salicnis
have been able 1o equal us, and in some
Cases (o Surpass us, is not surprisiug.

Q: What are the ob,»ctives of the High
Performance Compuiing Program?

A: The goals of the igh Performance
Computing Program .« : quite broad.
First of 2ll, w2 want 1+ nake sure that
we retain 1 leadershiy in computer
hardware. Second pe.nt: That high-

performance hardware will be of very

The federal government must play a
role, says Allan Bromley, if America’s
science and technology are to remain
world-class.

Design News: At a time of tight budgets
for all science and eagineering projects,
why should we as a nation put money
into science megaprojects like NASA's
Space Station?

Bromley: The space station really is the
first step in a glorious adventure that
will take humankind off the home
planet on the first step to the cosmos.
And it seems to me that we, as the last
superpower an the planet, have an obli-
gation te provide leadership in this
area. It’s going to cost us something like
0.25% of our GNP. We were talking
about substantially more than that all
through the Apollo program period.
And 1 remind you that the Apollo pro-
graim was the first time in the history
of our race that we were able to get a
quantum leap forward in both science
and technology without having to in-

volvcmmohhe then-civilized world
inam T :
Q'Onnapnwburpndmimoh
shortage of eagineess. Should such pre-

dictions be takes seriously?
A: The one thing we can say with abso-

real shortage of American engineers. In
recent years we have been granting

lute certainty is that we have a very §

ing at the Ph.D. and the M.S. levels to

to that level. Now that does not mean
that we've got too many foreigners, it
means that we've got too few Amen-
cans. It’s clear that we have a majo
shortage of American engineers. and we
ave to do something about that. We
are doing som:: thing aboat it.

e =

g -
Q' How can compani<s mpenle in do-
ing F4&0) withou! beiug placed at a dis-
advantage ia the marketplace?

A: In the countries with whom we comi-
pele most aggressively, there clearly is
cooperation not only among compa-
nies, but also among companies with
assistance from their federal govern-
ments. If we insist that each of our com-
panies essentially reinvent the techno-
logical wheel, independently, then
clearly they're not going to be competi-
tive. That's why the Bush administra-
tion has focused on the federal respon-
sibility not only to support basic re-
. but alse to supporl the devel-

ll opment of generic =chnologies. An ex-

fample of this sort of thing is the consor-
Ifium with the automobile companies
at seeks to use composites more effec-
tively. Another 1s the battery consor-
Nium, where we're working with the
ric Power Research Institute, the
T lhree auto manufacturers, and a

people born outside of the United::
States. And we're getting to the point |
where the B.S. situation is really close ii

€ We still have the
strongest science and
- technology enterprise
~ that the world
has ever seen. &

little use to us uniess we have software
that is user-friendly and readily avail-
able. We have to inake a major effort
to bring our sofiwsre vp to an appropri-
ate level. The third goal is to have a
private-sector netv.. rk initiative by the
end of this century that will make high-
performance compuung as accessible
and acpeptabie as the teicphone. And,
fourth, we're going to need a lot of peo-
ple, including a whole new level of
trained technicians.

Q: You asked a Japanese science adviser
why he thought our countries had en-
joyed different rates of success in receat
years. What wzg his asswer?

A: 1 asked him—afizr two days of meet-
ings. vhen [ thought 1 could really ask
a mor= pointed question—why he felt
that the Japaness economy was more
vigorons thane ours. His answer was: It
! may not be unrelated to the fact that
per caita we produce five times more
engincers than you do, one-twenty-

vent1 the number of lawyers, and uDo —

M.B.As at all.

il

&SP



FETE MOAJTOR,

1213

resounding success - ai least, 1o the
Shortage Shouters it was. Well, NEW is
over but, not the effects. Newspaper

{ _hudlilumdnmy more
mmaﬁcﬁhguuﬂau-

pense of the pablic. The distartions are
m.l. very bold, and Lesndered several
times by pseudo engineering socicties
mmmmmw
societics were involved but, lets just
review one classic case in New Jersey.

The February 14, 1990, *Star Ledger”

" Bishop's column came

(CEC) of New Jersey 10 suppon the
premise.

In his article he made the following
sttement which I assume he received
fram the CEC. "The number of under-
graduste engineering degrees in 1996, for
example, will fall short of demand. In
only 20 ysars, the shortfall will be
700,000," He continued to elaborate
about shortages with "Some other sober-
ing facts from the CEC".

e reaiites qe: SN

1. The distortions quoted from
from s National
Science Foundation (NSF) report en-
titled, “Funure Scarcities of Scientists and
Engineers: Probiems and Saolutions”.

2. The NSF repart did pot study the
scarcity of Scientists and Engineersas fal-
sely implied by the title.

Computer Science degrees and Engineer-
ing degrees (referred to as NS&E
degrees) with only 40 percent being
degrees in engineering.

4. Buried on page 8 of NSF's paper lies
ihe caveas, the disclaimer, that their
shortfall does not mean 8 shortage
that demand was not considered in
m.

ments cannot be determined withoot con-
sidering both supply sad demand.

6. The NSF concemn is directed at the
“cumulative redaction in the prodoction
of NS&E bachelor degrees” below the
peak pf 1984-1986 because our
Dbifth raee kept op with the "uncon-

0% o
PACE News mﬁakemag;:eﬁmhsm stnnined demand” of our growing coliege
: prevents the engineer doing his or  empire.
byRMF.'B:_:.ME‘ISACPACE ber professional best”. Mr. Alpern refers :
Chairman wthe engineers creed to protect the public mmmnmmmmm
New Pollution From an Oid and the environment. :?Fmawmmmme
Source M. Bishop dedicated the rest of his
column to how we shall all suffir from the 1 believe Gordon Bishop did his
According 10 some, National En-  shorage of engineers - and extensively professional best I also believe be just
gineers Week, 1990, (NEW) was 8 guotes the Consulting Engineers Council  published without question, the disior-

tions presented to him by the Consulting
Engineers Council. However, why would
mmmmummmfu
thewr “engineering” members? Is CEC, in
fact shooting itself in the foot or is CEC
something other than what they appesr o
be? Should a reporter question: "why are
you pointing a gun at your foot?" before
lending it credibility and presenting the
information to his readers? The Star
Ledger and its readers are only one
sample of those mken in by the distortions
of the NSF report.

Don't expect w0 see CEC members,
foot bandaged, hobbling about on
crutches. You will probably find them in
the supply line worrying about the
production of next years bachelor degrees

As engineers, we are suppose to
prosect the public snd the eavironment.
Shouldn't we consider false manpower
reports 0 be a form of polintion and
srive 0 serve the public and protect our
enviroament from this contaminant?
Who also will serve the public? I haven't

mmmmm
Rockawsy, NJ. 07866.

Call the local Talk Shows:
WOR 1-212-398-9404.

Let's soe how many engineering students
are not getting jobs.
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. Role of engineer _

is crucial to
the quality of life

Without engineers there can be no environmen-
13l revoiution

Fngineers <hape our externai world, from the
vehicles we ride around in_the roads we drive on and
the bridges we crecs_ tn the baildinge we work in, the
ciothee we wear and the inod we eat

Fach <tep along the way. an engineer 13 in-
volyrd in Lhe development. as well as the quaiity, of
aur structored envirenment

Civil, electrical, mechanical, chemical, automo-
tive. aeronautical. construction and environmental
engineers  collectively, thev are responsible for
the hfeclvle we iead and. to a great extent. even lor
how long we live

But engineening - the {oundation of Americas
CONTMIC WRikhn  Sias been i & Sumpy, pat-hoixd)
road in recent years as students’ skills in Lhe sciences

i\, Gordon Bishop

The Environment

and mathematics have declined in public school sys-
tems from coast to coast

{inless these hasic <kiils improve, nol just our
high-tech society, but aiso eur belragnered environ-
ment. will be seriously undermined from within.

A lack of engineering know how stands as cur
greatext obstacle in improving the environment and

.the quality of life in the 1990s.
The number of undergraduate engineering de-
rees in 1996, for example. will (2! r short of
5emand in only 20 years, the shoruall will be
100.000.

Over the next five years, the college-age pope-
lation wiil declinz and the o grads-
ating from cotlege will also quite marked-
ly. according to the Consuiting Engineers Council of
New Jor=sy (CF(7)

Some other sobering {acts from the CEC:

o The Uniled States trains 1,000 lawyers for

every 100 engineers. Japen, by comparison, (rains

by ..
1.009 engineers {or every 100 lawyers. Two-thirds of

the world's lawyers practice in the U S.

* 'The average starting salary for graduale en-
gineers exceeds that of gradeate atioraeys.

o Between 1,300 and 1,000 engineering (acully
positions at US. colleges and universilles are cor-
rently vacant.

o America invesis 2 percent of in Gross Na-
tionai Product (GNT in public infrastructyre (roeds,
sewers, water, etc). Japan invests § percent, or qua-
diuple the amount fnr improving vilal necessilies.

o On 2 wnrid-wide hasig, the US. inlerest In
engineering and srience is declining to sbout 18 per-
cent of the world's Lotal engineers and

while the Soviel Union has a 18 percent of the
world s engineers and scientists.
These numbers curlounly reflect (be level of on-

g commilment 5t the New Jersey Depert.
ment of Favironmental Proection (DEM.

01 the nine DEP commissioners since 1970, oaly |

two had ing in the field — Richard
mF&u'c:m:uﬁmm.mhm
ke others had Dackgrounds in education,
health and. of courve. politics. peblie
The lawyers hive taken over the environmental
mevement, leaving the engineers to deal with the

‘Engineering is precise down to
the last decimal poing.’

Ty o e
or t 5 va
often comgimds the cv&:m

t[-:rnmreerm; is precise down to the last decimal

The law is a matter of in tion.

Focusing on the crucial of engineering in
the 1990s, Princeton and Rutgers universities will be *

participating in National Engineers Week (Feb. 18).

Science teachers will be sending students from
the «iwth throngh 12th grades to either of two “Engi-
neer Your Career Days” at Princeton (Feb. 22) and
Rutgusli'ebl.h!:l the will

Among the speakers at the two career
be Professor Steve of Princeton’s ddv‘ireui-
neering department, and
focia;: g:'n for academuc affairs at Rutgers’ Col-
ege 5

The future of the environment depends not on
more laws and rules and mmmmmug
neering practices and methods of cleaning up the
water and land.

As Congress debates the Clean Air Act this
year, it will be the enginesrs and scientisis who will
determine how Lo combat acid rain. the greenhouse
warming of the planet and toxic air emissions.

In the real worid of getting the job done, physi-
cally, it's the engineers who must do it, from (he

ditches to the drawing boards.

Beyond the rheteric and mﬂu are the
bands-on applicators who must decide how to do it
aﬂh:'mw?mu'mml'ek'mwmm

Nationa i i 3
ic problem-solvers ia the

For the 1950s, évery week should be Engineers
Weehsag;uﬂumhhd?emmuﬂ-

Engineers make our system work.

Let's not forget them after theic one week
under the sua.

essor Fred Bernath, a3- |

THE SyaR LedGel- e'/,,?‘,

About Letiers

&

|
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NAE OFFICIAL QUESTIONS NSF PREDICTION OF 275,000-PERSON SHORTFALL IN SCIENCE, ENGINEERING

Shortage-forecast methodology disputed

By Rosext Beuimcer

devon of a shortiall of 275.000 engmeers
and saennsts @ the Unsted States by the
year 2011

The artcie, publshed m The Brdge tns
week, appears to vindicate [EEE acovests
who have skinmed predsctons of shorthalls
for overemplusmng supply and gnomng
detrand.

Referrmg to the NSF's Drvinon of Pobey
Research and Amalyss (PRA). wrter Alan
Fechter conchudes: “The PRA model s not
very usefud for pobcy formaton.”

In fact. Fechier, who s executive direc-
tor of the Natonal Research Counci
(NRC) Otfice of Saentfic and Eng-
neerng  Persconel. wntes of the
PRA’s “fanciful shorttalis.™

The NSF. however. defends as

. Myies Bovlan. 2 PRA ama-
tyst. toid EE Temes that the arncle

“rs a lrue off base. It's cnoxazng us
for somethng we were not oymg 0
&o.

In a letter to The Brdge. PRA
drecics Peter House mamtans that

Fechter expiuns that the NSF's PRA dw-
son has to fudge the demand data. & part
bermse "2 Aoty ames from the ms-

The PRA anatyst oted three factors that
afiect demand:

@ Growth o real RAD spending. EFs

are especady aflected by growth m de-
Spenimg,

fense winch = oo 13 way down.

,

ate of growth & the madon's
M.mmam'ﬁrm

.|
:
i
i

The PRA model, sccording to Fechter, de-
fines chorttall “as the amouet by winch amm-

baccaizareate degrees has gone doom
We're not savng thas there are not enough
gradintes.” be sand.
“What are they saymg. then?" asked the
{EEE’s Rivers. who protested references
o shortages at the lEEE"s PACE conder-

Bommi'ltnmrsthem
uvxy of the ssue. “it’s not our mreanon
mm:mdmmm
market.” he sad

e e . Oy

In bia awnce. Fecier awxues the
NSF's “taikre to acknowiedge uncertanty™

of
qummnsrmh
conmderng "oy degree production, ex-
chxding other sources of supply from ns
* It doesn’t consades mobility from
“dosely reited fields.” Fechter wrote.
Counters PRA dwector House: “We

-

Fowth rate “and chose ;msiead to present
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{PACE NEWS—Contnuad) "
THE AX IS FALLING gex - ©
oy M. Alterman

For the pas: year s section has been coilaching data on cb
gsses i technology companies—campanas that empioy eng:-
nears. programmers and/or scigntsts. Thank you 1o everyone
whO sant it contnbyhions o this database. Listad below is the
rasuit of our effcns—75 instances ¢! a company or governmant
agancy cuting empioymant with a ioss of approximately 200,000
jobs. Thase cuts hava happened or are schedulad to happen
aver the next severai months. This list should not be considared

compiele.
DATE COMPANY LAYOFF 2 COMMENTS
Chrysier 4000
Cipher Data 525
Draxet 300
H-P Agoiio Div 330
5/17/88 Hartman Systems 115 Clossd
52283  Control Data Eta Sys 1500 Closad
6/5/89 Connar Pearpherals 200
6/5/89 Hughes Aircralt 6000
6/5/89 Prime Computer 240 NH Ciose
6/5/89 UTC Norden Div 400
B/14/89  Sikorsky Aircraft 1300
6/16/89 Giumman Sys Div 90
77389 BBN Cornm AS (DEN) 200 Ciosed
T8% 300
77389 H-P Appoiio 100
77389  Wang 1700
7/31/89 4000
773189  Lockheed Eisctronics 300
8/4/89 Qlin Hunt chemical 120 Closing
8/8/89  Brooks Bros cicthes 290 NJ Closing
821/89 Astion-Tate 350
8/22/89 PAR Pharmacsutical 150
824783 Campbell Soup 2800
8/24/89 4500
828789 Tachonics (Grumman) 47 Closed
9/11/89 Comp Chap 11
9/i1/89 Sprague Technologies  10%
9/18/89 PRIAM 230
10/16/89 Data General 2200
10/23/89 Motorola/Codex 3000
10/23/83 UNISYS 8000
10/24/89 Prima 2500
10730789 ATAT 34000 Early Ret
16/30/89 CODEX Attrition
10/30/88 CODEX 300 7789
10/30/89 Von Nsurnann Computer NoFed $
11/8/89 Shearson Lehman 800
111389 Cray Research 400
1113789 Data O 50
1113789 DAZIX 170
1113/89 IBM 1000
1113/82 Wang Labs 2500
11720/89 Evans & Sutheriand Closed
117/20/89 Sci Comp Sys Ciosed
11/27/89 AMDAHL 400
121789 Lockheed Elecironics 11680 Closing
12/11/29 IBM 10000 Attrition
11480 USDOD 30000 Civilian
11490 USDOD 20000 Military
1/16/80 Auto Companies Large &
116/90 Maemil Lynch 3000
21720 Fairchid Weston
2180 Grumman 2000
211780 Guill Aviation
2/5/90 ATT Microelactronics 1000
255190 GE 5800 By 91
2/5/90 HP 1000 Early Ret

§fe | Yea

rl
2/8/90 {TT Aviomics 200 Since 87 «
211580  Drexal 7000 Chap1t
222790  Appie Computer 400
226190 DEC 260 10/89
226/90 DEC Saverance
226/80 Tektronix 1400
2/28/90 Shearson 2000
ANS/S0 Hams, Intersi Fab 350 Closs
325/90 (TT Federal Elecinc NJ Close
42/90 Muttifiow Computsr Closed
472790 Superiek Computers Cray purch
4/8/0  Von Neumann Comp Ctr Closing
4/15/80 ATOCHEM NJ Ciose
4/22/90 FL Smxith NJ Cioss
4/28/90 Genaral Electnc 4200 next 2 years
4728/890 Lockhead 2750
472830 McDonnell Douglas 3000
51190 ATT Network Svc Div 6000
S/6/90 Slater Electric NJ Close
ENGINEERING LAYOFFS

Please make copies of all articles on enginsenng layotfs and
send to: Milke Alterman, 509 Green Pond Road, Rockaway, NJ
07866.

PACE Committee Meets Monthly

The PACE Committee mests on the second Thursday of every
month at the ITT Auditorium, 500 Washington Avenue, Nutley,
N.J. (near the the {TT Tower) a1 7:30 PM. Our Section Executive
Committee maets thare on the first Wednesday of every month
{excapt in Decamber) at 7:00 PM. Any quastions or comments
will be weil raceived. Contact Richard Tax at (201) 664-0803
{after 7:00 PM) cr write 1o R. Tax, 630 Montviaw Place, River
Vale, N.J. 07875.

Discover the single most vital source of
technical information and professional
support available to you throughout
your working career...[EEE. Join us

o s e i — i — — —— — —— — —— —— — —

USE THiIS COUPON
ey : .
Tt P
Fim
At
Gy Scamm oy p

MALL T0- IEEE MEMBERSHIP

The etitete of Bectncsl and Electrenss Engineers. inc.
A 445 Hom Lane. P.O. Bax 133]

I Placateomy, N.J. 08858- 1331, USA (201) 562-5624

Narth Jersey Section “TEEE NEWSLETTER" - July, 1990 - Page 8
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AD HOC PANEL LOOKS AT REFERENCE TO SHORTAGES

IEEE booklet halted

By Rossat BELLINGER

A three-man ad hot committee has been
formed to rewew an IEEE pamphiet that
set off 2 storm of protest over 3 section
that refers to 2n ampending shortage of
engneers and saentists.

Named to the panel by Michae! White-
law, IEEE vice president of
acuvities, were: Rnl:utlhmswdthe

maummm
Whitelaw has ordered a temporary hait
to the distribotion of the pamphlet, “A

Richard Tax. North Jersey Section PACE
chairman, were among several attendees
who raised repested objections to the
shortage reference.

The three men serving on the panel
represent 3 cross section of news. Rivers
is 2 vocal ¢ritic of the pamphiet. Gordon
defendsd it at the PACE meetng, and
graph was being taken out of context.
Doyle. according to Whitelaw, “has had a
lot of expenience in manpower issues.”

The issue is 3 volatile one. In
mm*xmu‘ Tomes Salary &
Opinion Survey,” to be published Oct. 15,

. mdumauanﬂnm

Passport to Opportumity: Strategies for Fitom JEEL S
mmmhdmmz i Collevi
ad hoc committee’s recommendations. he controversial pas- EDuenTon

Whisirw cad be has asked Dovie to - sage: ‘The United States Commir7es,
salxmauputm before ct AED
USAB meeting. could experience a shortage R RV
cu'lr»uwwrura:hs "B':uﬂm of as  Goene # UsS DeEpPy oF
recent decines in engineers and scientists.’ Prin A

engineering coliege en-
roliments, the Task Force on Women, Mi-
norities and the Handicapped in Scence
and Technology, estabiished by the U.S.
Congress, predicts thet by the year 2010,
the United States could experience a short-

nmdmmwm- L. P GRaYsoN
engineers. Engneers have

and scientists.”
At this month's Professional Activities

nix, Ariz.,

Uv—engmeening .
umamem and industry can
hire more “freshouts” instead of usmg ex-
penienced EEs.

The Manpower Commission
of the Amencan Association of Engineeri

Sotizties i holding 2 conderence Nov. 28 and
29 in Washington, which will be devoted

those who heieve the US. won't have
enough technical peopie and those who dis-
pute such forecasts.
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Editonial
Burying the‘éE
shortage myth

T'S THE PREDICTION that will not die. Like

Dracula and “Rocky” movie sequels, the Na-

tional Science Foundation prediction that we're

heading for a massive shortage of engineers
and scientists keeps coming back.

Only the numbers and the people being quoted
change.

A Maryland newspaper: “The United States could
experience a shortage of 750,000 scientists and
engineers by the year 2000.”

A General Motors vice president: “The National
Science Foundation predicts a shortfall of 450,000
engineers and scientists by 2010.”

An IEEE pamphlet: “By the year 2010, the
United States could expenence a lhortage of as
many as a half-million engineers | |
and scientists.” ‘

It's bad enough that they're all | |

~ harping on the engineering shortage | | @
myth. But what is this: fill in the |
blanks? Ty EENEETN oM |
Wﬂ&mﬂ

L ot
!Ee NSF whines that its work has been misin-

terpreted. First of all, the number covers both
engineering and science—an extremely broad
category, to be sure. Second, the projection is
based on natural-science and engineering (NS&E)
degrees, which is not the same as scientists and

_ ile iy dabitbing |

‘our projection of a declining number of NS&E B.S.

degrees intoa ]Ob market shortage, which we never
We d:d not mdertake to analyze the

e o Sl
mta ; emg’
that its analys:s ‘should be mterpreted as condition-
al.” Break out the violins and hankies. We don’t have
much sympathy for the National Science Foundation,

2

The Natipml Academy of Engineering, a cross-
town sometime-rival of the NSF, published an article
recently that thoroughly debunked the NSF's meth-
odology of shortage predictions. The American As-
sociation of Engineering Societies has just come out
with a bulletin that says engmeemg manpower
shortages are “exaggerated.” And the IEEE, to its
credit, last month yanked its “Passport to Opportu-
nity” pamphlet that referred to shortages, and it
promises to rewrite the offending paragraph. It did
that, however, only after IEEE members raised a
holy stink about it.

In this time of layoffs, underutilization and wide-
open immigration policies, it seems patently ridicu-
lous to perpetuate this myth. Let’s drive a silver
stake into its heart.

,ﬁw/%

[ December 3, 1990 Electromic Engineering Times

!
"

now that its analysis is under sharp attack.

On[EEE and

sho es

Thank you wmtmthrm
"IEEEbonl:Iet!ulted (see Oct.
1, page 95). Your article serves
the members of the IEEE by
bringing to their attention a con-
tinuing probiem of the insensitiv-
ity of the organization to mdividual
member needs.

For the three decades of my
[EEE membership, 1 have contin-
ued to see the IEEE initiate and
narmtforeastsofmpendmgm
gineering shortages—none of
which have ever materialized. All

productivity.

The metmbers of the IEEE pan-
¢l should meet with a cross sec-
tion of the many thousands of cur-
rently unemployed engineers.
Your reporting in the Profes-
sion section has been excellent.
1 2 you.

Donald ]. Heller
Stow, Mass.

Editor's Note: The IEEE-USA

pamphlet from distribution and re-
vise the offending passage on short-
ages (see accompanying editonial).
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This month | am dadicating our column 10 our enginaers. In
calebration of National Engineers Week (NEW) and cur steady
tight against “Engineer Shortage” Propaganda (ESP), we have
printed a letter from a young engineer from Norh Jersey and
NJIT, Class of ‘88, dated September 13, 1989. Please note that
the ietler was writtan more than a year after graduation.

We have aiso included two responses, from membaers of the
Long Island Section, 10 a question from the Region 1 PACE Co-
ordinator, Bill Wilks.

First, | would like to invite you to attend two PACE maetings
this month. The first on February 8th will give you the opportunity
to suggest and select subjects and mestings of interest for 1980.
The second is a pimt PACE/Enginesring Management Society
meating about "How To Reduce Your Taxes.” See Newsletter for
further information. if you can, please post our Calendar.

PACE
NEWS

By R. Tax

Dear Mr. Tax:

The foliowing are reprinted from the Long Island Seclion's
newsiener called “The Pulse.”

The Pulse.
READERS RESPOND

(in the Novembar issue, we posed two questions from tha
PACE Coordinator. Here is one of the responses.)

Would you sncourage your child to pursue a career in
engineering? Why?

Engineering; No, No, No

No profession, no trade, no career

No patent rights, no design rights, no copyrights

No honors, no prizes, no recognition

No big paychecks, no bonuses, no overtime pay

No equity, no security, no future

No office, no laboratory, no library

No ||:nhof‘ly. no lack of responsibility, no end of educating

others

No leisure, no end of learning, no and of books and journais

No community ties, no company tiea, no work ties

No skill portability, no pension portability, no career continuity

No organization, no political representation, no public

adulation.
NOI NO! NOt

A SECOND RESPONSE

F'm writing in response to the inquiry of the PACE Coordinator in

| recantly had the opportunity to read your articles in the IEEE l the November 1989 issus of Puise. He poses the quastion,

Noewsletter regarding unemploymant among engineaers in the local
area, particularly unempioyment among recent graduates. | also
find myselt in that situation, as | graduated in May of 1988 from
NJIT with a 3.15 GPA and | am currently working as a book-
keeper, a job which is totally unrelated to s.gineering. In fact, as
if to add insuit to injury, | was rejected for an slectrical
engineering officer position in the U.S. Air Forca, as the military is
apparently cutting back on iis manpowaer.

One of the problems 1 have encountered in my job search is
that many prospective employars scorn applicants who have
been unemployed for long periods of time, and the longer one is
out of work, the worse the situation gets. There is still a belief
among the general public that an EE degree is a guaranteed
ticket 10 a good job.

Also, there is a tendency for empioyers to categorize
engineers according to specialty, even at the entry level. For
instance, my senior year at NJIT { had to choose a two-semester
“systams® sequence; | chose communications systems (which |
now regret, as this fieid seems to be very dependent on defense
spending). During my job search | found that some employers
classiliegd me as a communications enginesr and would not
consider me for positions in other areas. | parsonally dont think it
is fair to classify an individual into a particular speciaity at that
point in his or her career.

Howevar, | would like to thank you for your anticles, as | have
gained a degree of moral strength in knowing that | am not alone
in my predicament. | would also cenainly weicome any useful
information or advice that you may offar me. In closing | would
like to say that we engineers in the North Jersey area are very
fortunate to have a PACE committee chairman who is taking such
a personal interest in the employment situation.
Name withheld by request

Editor's Note: The word “employers® is cften misused and in
some cases it represents other employees involved in the hiring
practice. Most of these people are from the personns! depart-
ments and they do not have an engineering education or
background. They do not understand that a 3 or 6 credit specialty
is a very small part of &n engineering education and that good
enginesrs are flexible. They also play it sale and disqualify
candidates wherever they can. When they cant find their 5
pound butterfly they ciaim there'’s a shortage of butterfiies.

Let's face it; when competition is as tough as it is today,
people just don't want another ch to scratch.

Pago 7 - February, 1990 - Narth Jersey Sectico “TEEE NEWSLETTER®

"Would you encourage your child 1o pursue & career in engi-
nearing? Why?*

| have two daughters, now college graduates, who showed
talent in math and science when they waers in high schooi. | toid
them I'd pay for their coliege educations, except if they studied
enginesring. if they'd been particularly keen on becoming engi-
neers, they might have argued with my decision. However they
only had to consider what they'd leamed of my career, from my
dinner-1able conversations.

They observed how I'd been laid off several times during
project cancellations and feceral budget cuts. They saw how |
somaetimes came homae from work 100 angry to tak to them. They
hhnml how some boss demanded that | mest pr-pomr&ul dead-
ines, even though the parts of the project that preceded my pan
had slipped schedule. If | objected to the schadule compu!sion.
the boss would ask if | was a competent engineer. How coms |
couldn accomplish such an sasy task in a short time?

They heard me tell how | tried to make my designs meet the
specitication and was quastioned in light of budget and schedule
contraints. They heard how some of my smployers made mana-
gerial decisions that overruled engineering decisions. They heard
me tell how certain “accidents” resulted from overruling engi-

neering decisions, iike the coilapse of the sky wak in a Denver
hotel or the BART train overrunning the station.
in the face of my experiance, which | sometimes brought home

GINEERING LAYOFFS
Please make copies of all articles on engineering layotis and

send to: Mike Alterman, 509 Green Pond Road, Rockaway, NJ
07866.

PACE Committee Meets Monthly

The PACE Committee mests on the second Thursday of every
month at the ITT Auditorium, 500 Washington Avenue, Nutiey,
N.J. (near the the ITT Tower) at 7:30 PM. Our Section Executive
Committee maets there on the first Wednesday of every month
(except in December) at 7:00 PM. Any questions or comments
will be well received. Contact Richard Tax at (201) 664-0803
(after 7:00 PM) or write to R. Tax, 630 Montview Place, River
Vale, N.J. 07675.
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PACE
NEWS

By Richard F. Tax

PRECOLLEGE EDUCATION: Scheme or Scam?

Tha latest headline in Elactronic Engineering Times addresses
the efforts of the American Association of Enginearing Societies
(AAES), led by its chairman Lawrance P. Grayson, to improva the
quality of precollege mathematics and science education in the
U.S. The AAES wants to enlist 100,000 members to work with the
secondary and elementary schools in this endeavor.

The E.E. Times article indicates that some IEEE members feel
that the program is a smokascreen to recruit more students to
the enginaering colleges. In the aricle Grayson denied the
allegation that the objective was to increase the number of
enginears. E.E. Times quoted an AAES press release that said;
“In accepting the challenge to enlist an engineer 1o work as a
volunteer in @ach school in the nation for the improvement of
math and science education the Task Force began a major
program to insure the future supply of engineers and scientists.”
The article also quoted Grayson as saying “That was a poor
ralease. That went out before | had a chance to see it.* He
promisad that this would not happen again.

In July 1990 | had the opporiunity to serve on an Ad Hoc
committee to raview the activities of tha IEEE, USAB, Precoliege
Education Commitiee (PEC). My observations relating to the
Precollege Education Committee's activities were so strong |
wrote a minority viewpoint and sent it to other officials of IEEE.
The following were some of my obsarvations.

“The PEC published a pamphiet entitied “A Passport to
Opportunity - Strategies for Improving Precollage Education.”
This paper does nat mantion even one way to improve precollege
(K-12) math and science education. The primary thrust is to
racruit the very young 10 the engineering colleges. It promisas
incraased engineering jobs and a concern to yield a large group
of scientists and engineers to keep tha “Pipeline” full. This is
nothing more than another form of college racruiting directed at
the very young. College recruiting is not a USAB function and our
members funds should not be spent on this effort.

The “Discover 'E’ * (E is for Engineering not Education) is a
nationwide recruiting program directed at all precollege students
and is supporied by the PEC. The program is intended to
introduce students to the field of engineering and guide them
towards the engineering colleges. This program also satisties the
recruiting needs of our colleges and not our membarship’s need.
They promise the children careers in engineering that they
cannot guarantee. | don't believe this activity improves
precollege education.

The committees original and continuously strassed goal is to
“eifect improvaments in the quality of precollege education in the
United States.” With every following objective, word and deed
this committee deviates from their original goal. Thair main
activities appear 10 concentrate on efforis to utilize the
membership's funds fo atiract a steady supply of future students
into the engineearing college pipeline.

In reviewing the PEC data package | found little evidence to
indicate a sincere effort to directly evaluate and improve
precollaga math and science education. We should nota that the
membership of the Precollege Education Committes is not a
homogensous representation of IEEE's membership. The
committee suffers from a preponderance of academics, 50%,
while academics consists of fess than 5% of IEEE's general
membership.

Members of the Pracollege Education Committee constitute a
large percantage of membars that eam their income from thae field
of collega engineering and science education.” Thase were just
some of my mast cbvious commenis about the committee's
activities. Upon receiving my critique, Michael Whitelaw, VP of
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Professional Activities, rasponded in a letter that stated my
“...minority positions are so accurately stated in the Commitiee's
report.”

What does the Pracoliege Education Committee have to do
with this latest AAES issua? The same Dr. Lawrence P. Grayson,
of the AAES, was the past chairman of iEEE's PEC and is also
respansible for the “engineer shortage shouting” pamphlet being
distributed 1o our young elementary and high school students. He
also happens to be employed by tha U.S. Department of
Education. He also earns his income from promoting education
and not from enginearing.

Why is Grayson chairman of AAES, an enginearing society?
Why was Grayson chairman of IEEE's, Precollege Education
Committee? | cannot sea his relationship to any engineering
function. We also support AAES and his activities with our USAB
assessmant. | beliave we should improve education on all levels.
I don't believe Grayson and AAES are doing this,

The latest USAB naws is that Michael Whitelaw. USAB VP has
put a stop ordar on the distribution of the IEEE pamphlat “A

Passport to Opportunity” and appointed a committae 10 review
the material.

Upgrade—Don’t Procrastinate

Advance 1o the highest grade that maiches your qualifications.
Dues are the samae for all thres membership grades.

As an Associale Member, you may be able to advance 1o
Member or Senior Member grade. Members may be qualifiad for
Sanior Member grads.

for information and an application, contact Don Wainstaein,
Kulite Semiconductor, One Willow Tree Road, Leonia, NJ 07605
(201) 461-0900.

NY Section-COMSOC:

[ 3 L]
80th Semiannual Seminar

On November 15, 1990, the New York Chapter IEEE Com-
munications Society will hold their 80th Semiannual Seminar. The
seminar on “Emerging Technologies for High Spead Digital
Communications, New Architectures & Applications” will take
place from 8:30 AM to 5:00 PM at the United Engineering Cantar
345 E. 47th St., NYC. in Naw York City.

Topics to ba covered are as follows:

Switched Multi-Megabit Data Services (SMDS); SMDS Trials;
SMDS Applications; Metrocore-140HB; Fast Packet Switching;
Multimedia Workstation; ACCUNET Switched 384; Standards Up-
date.

The seminar will end with a panel discussion.

Fee: $140 for non-Members; $110 for Members (includes
lunch, and coffee breaks. Spacial student and group fees
available.

“Emerging T hﬁ.ogbgmlwnbl-':rm h Speed Digital
Comnnlellbn.: New Arehucg';s & Applgbns"

To: Robert Puttre, 500 Westchaster Ave., White Plains, NY
10604. Make chacks payable 1o “NY IEEE COMSOC®

Name IEEE #
Company Phone#
Address
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IEEE-USA's new printing of
Gluidelines to Professional Employ-
ment for Engineers and Scientists ie
now available. The thind edition has
been updlt.ed and approved by 33
en(menng and lnenuﬁf. societies,

cther employmnent seekers in evalu-

A sample copy of the decument
copies for distribution rre available
from the IEEE-USA Office in
Washington, D.C.
if You Become Unemployed...

IEEE-USA makes several forms of
employment assistance available to
help you in finding a jcb.
@ Free Employment Guide Includes
Directory of Empioyers

A free copy of the book, Employ-
ment Guide for Engincera and
Scientists, published by [EEE-USA, is
available to unemployed members
simply by writing to IEEE-USA Office
in Washington, D.C. The 236-page
revised, expanded second edition of
this popular guide contains chapters
on employment agencies, resume
preparation, employment contracts,
and interviewing. The guide includes
a recently updated directory listing
employers of IEEE members by state
with addresses and contact names.
When requesting the book, please
mention that you are currently unem-
ployed and include you IEEE member-
ship number. You can also purchase
the book through the [EEE Service
Center by calling (800) 678-IEEE

& Compulerised Employment
Regisiries Are A Member Banefit
IEEE-USA also maintains a com-
puterized resume database called
PEER, the Professional Engineering
Employment Registry, which is free
for members. A segment of the reg-
istry is the Nonemployed Engineers

is that PEER is confidential (mem-
bers’ namea and current employers
are shielded), while NEER is noncon-
fidential and free of charge for
employers. Two other employment
registries are also available: SEER,
for consultants, contractore, end sub-
contractors; and GEER, the Gradust-

on-line job posting system acceasible
to members with a personal computer
(or termineal) and a modem. You can
call the on-line Career Network at
(5508) 263-3867. Simply press your
RETURN key twice and enter the
password "PEER" to log on. Additional
information about the PEER services
is available by talking computer. Call,
using a touch tone phone only, (508)
283-6823. When requested, slowly
enter User ID 200# 225# and the
Password PEER#. For more informa-
tion about the PEER services, call or
write PEER Service Center, CTC, 6
Londonberry Commons, 44 Nashue
Hoad, Londonberry, NH 03053; (803)
437-PEER.

® Employment Assistance Seminar
Is Available to Your Section

If your employer has initiated a
large layoff, you might want to contact
your IEEE Section Chairman or PACE
Chairman. IEEE-USA presents a one-
day seminar entitled Career Planning
& Employment Assistance, which
Sections can sponser. IEEE-USA will
provide planning materials and
handouts and even partially subsidize
& speaker for the seminar from its
Employment Assistance Committee.
For more information about this
service, contact IEEE-USA Employ-
ment Assistance Committee Chair-
man John Miller at (703) 475-3420.

o Get I'n Touch With other IEEE
ifembers

Remember that local IEEE meet-
ings are & great plece for notwarking.
You can find more jobe through per-

sonal contacts than by answering ad-
vertisements. Simply intreduce your-
self, and don't be embarrassed about
being unamployed. It happens to most
people at least once in their careers. If
you are itill unemployed at IEEE dues
renewal time, there is @ dues reduc-

Good luck on your job search! For
more information about any of these
servicas, contact IEEE-USA, 1828 L
Street, N.W,, Suite 1202, Washington,
DC 20036; (202) 785-0017.

IEEE-USA Selects WISE Interns
IEEE-USA selected two college
seniors to participate in the
Washington Internships for Students
of Engineering (WISE) program at a
recent WISE Board moeeting. Brian J.
Congelco is an electrical engineering
major at the United States Military
Academy in West Point, New York.
Bruce Maxwell is a political science
major at Swnnhmore College in

bring engineering etudents to
Washington to learn about the rela-
tionship between engineering and
public policy. Ita long-term goal is to
enhance the engineering profession’s
ability to contribute to public policy
decigion-making on technology issues.
According to hin application,
Bruce Maxwell is particularly inter-
ested in information management an
storage--specifically in data fron
satellites that NASA currently stores.
Brian Conjelko's interest lies in
electronic communications. He would
like to research government policy in
satellite communications regulations.
Englex: vl Retrrerdd)
i Tianeld Soompwliz
ool §. Choster
Tdwerd . fokes
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After arguments, delays, policy
disagreements, consultations, delays,
compromises delays and other
digressions, Congress has enacted &
major reform of immigration law.
Agreement came at the end of the
101at Congress (Oct. 26-27) when
Senate and House approved a
compromise measure. Although both
houses adopted the conference report
by large majorities, they agree that the
measure is far from perfect. Sen. Alan
Simpson (R., Wyo.), a "grandfather” of
legislation in this field, characterized
immigration as "the greatest political
no-win turkey” he has ever
encountered. It has "no good results
except the national interest.” One fact
of political life is that he can be
effective in changing immigration
policy because he represents a small
state and is able to steer the law back
into "the classic immigrant stream,
which is more special skills, special
abilities, employer-based immigra-
tion." Simpson said that during
debate.

Congresa last addressed immi-
gration in 1936 when it enacted a law
that granied amnesty to about 1.7
million illegal immigrants. The new
bill represents the first major
expansion of our immigration system
in a quater century (since 1965).
Under its terms, legal immigration
will increase from current levels of
about 490.000 to 700,000 in the first
three years. Beginning in 1995, a
permanent level of 675,000 will be set,
a 38% increase in legal immigration. of
the total, 520,000 visas will be
reserved in the first three years for
people with relatives in the U.S.

In 1985 that total will be scaled
back to a permanent 480,000. All
immediate relatives of U.S. citizens

will be admiited without regard to
visa-allocation limits.

The new law also increases the
number of permanent admissions will
include: (1) 40,000 prierity workers
(aliens with extraordinary abilities in
the sciences, arts, education, busi-
ness, and athletica; outstanding pro-
fessors and researchers; and multina-
tional executives), (2) 40,000 profes-
sionals with advenced degrees or
exceptional abilities, (3) 40,000 profes-
sionals with baccalaureate degrees,
skilled and unskilled workers, (4)
10,600 special immigrants such as reli-
gious workers and government
employees, and (5) 10,000 employment
creating investors. The latter category
is for persons willing to invest $1 mil-
lion in new businesses, preferably in
depressed areas, that will create at
least ten new jobe.

Catetgeories 2 and 3 will be
subject to foreign labor cerification
procedures to ensure that the admis-

Contents

Yapar s e Nisgiem's Frdborel Goverommem
Actiwiiies Comminies: Profoarionsls el Skifled
Wby Eovmwagad to bomigrats by Mhew Lwe &
Fodersd Sovermmant AciSim IBE Commnltne
st Wt Ll S s ol Libs
{arifiontien Fracms 1
Suvadeg dhoplomees bowmig 2
Rpowas fursations S Eaglaeeny Beidd 3
R Peirhes Pow kbl )

gion of foreign workers will not
adversely affect employment oppor-
tunities, wages or working conditions
for U.S. citizans.

In addition, the new law cre-
ates 2 new category of H-1 (b} tem-
porary visas for specialty occupations
that require highly knowl-
edge and the attainment of a bache-
lor's or higher degree. Admissions
under this visa category will also be
subject to labor certification require-
ments.

A new independent commiasion
is established that requires Congress
to review immigration law and policy
every three years. Thus, no number, no
level, and no category of immigration
will become frozen into law.

Some provisions will serve to
discourage indiscriminate “importa-
tion™ of foreign workers. Employers
who wish to bring in foreign warkers
will be taxed for each one hired and
the funds thus generated will be used
for educating and training U.S. work-
era. Before bringing in & worker(s),
esch employer must attest to the
Labor Department that it is unable to
hire U.S. workers. In the ensuing 30-
day period, unions and/or individuals
may challenge the application.

Federal Government
Activies IEEE Committee
Meets With Local Officials
to Expedite Labor
Certification Process

Members of IEEE Committee
are meeting with Labor Department
Regional Alien Certification Officers,
as well as with the certification officers
at the state level, to ensure that
employment opportunities for United
States citizens are not adversely
affected by the admission of foreign
workers. According to Edward B.
Farkas, who heads the organization's
committee, IEEE volunteers have
recently visited Labor Department
Regional Offices in New York. IEEE-
USA has also met in Chicago, Dallas,
Seattle, San Francisco, New York, and
Bo'tgn; as well as state offices in

, and
ashi Michigan

Specigl Em ployment Issue:
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Manpower Flutlutio?s Give
Engineers Grie
by Richard F. Tax

The instability of the engi-
neering profession is graphically rep-
resented in the Deutach, Shea and
Evans, (D,S&E) High Technology
Recruitment Index (HTRI) shown.
Every engineer or person considering
engineering as a career should be
familiar with this index and the
dramatic fluctuations in the demand
for engineers.

The HTRI is a national indi-
cator of technical manpower demand
and based on a monthly count of
recruitment ads directed to four year
or more degreed engineers and scien-
tists. D,S&E is a national recruitment
advertising agency that has been con-
ducting research on employment,
recruiting and other aspects of human
resources since 1950. They have main-
tained the Index for 30 years.

We modified the Index to
include the two additional reference
lines at the 90 and 130 lavels and the
associated observations from studies
by Robert Rivers. Rivers is a Fellow of
the IEEE, a past member of IEEE's

The comments by Robert
Rivers highlight the periods of econo-
mie insecurity (unemployment) when-
ever the Index is below the 130 refer-
ence line. The curve also shows peri-
ods where our young engineering
graduates are unable to find engi-
neering employment because the
demand is depressed. They may never
be able to enter the profession for
which they studied so hard.

However, since more engi-
neering graduates are not getting
engineering jobs and more engineers
are being underutilized the original
lines projected by Rivers may now be
shifted by the influence of a greater
supply of engineers. Rivers said, “The
current recession may be worse than
the recession from 1969 to 1973". See
curve. The increased supply is derived
from the recruitment of foreign stu-
dents by the U.S. engineering schools
and the importation of foreign engi-
neers. Both sources have been promot-
ed by Engineer Shortage Propaganda
(ESP) and erroneous mathematical
models that only predict engineering
manpower shortages. Drastic cutbacks
in defense spending and the comple-
tion of engineering intensive programs

inflates the surplus.

There are very good reasons
for addressing the issue of fluctuating
engineering manpower demand. First,
this effects the lives and careers of all
engineers, recent graduates and stu-
dents who may choose engineering as
their field of study. Second, this indi-
cates that the engineer shortage
reports were false and the shortage
shouters were wrong. Third, this indi-
cates priorites and budgets can be
shifted from producing a surplus of
engineers to investing in research and
development to maintain a fully uti-
lized engineering community. Indeed,
government R&D might be increased
if it were known how many engineers
are available.

The D,S&E High Technology
Recruitment Index sheds light on the
employment situation. Unemployed
engineers and engineering graduates
who cannot find engineering jobs may
find some comfort in the assurance
that they are unemployed for reasons
beyond their control. They are facing
these difficulities, not because they
are poor engineers or students, but
because there is a drastic manpower
unbalance between the supply and

Manpower committee. such as the Space Telescope further demand of engineers.
Deutsch, Shea & Evans High Technology Recruitment Index

{Semscnally Adwsted; Base: 1951 = 100) * Notes from analysis by Rebart fivens, 1975.
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Engineering Unemployment Increasing

Engineering unemgloyment including Blectrical
enginesring unemployment is increasing and is forecast to
increase at least until the first quarter of 1991. Enginecring
unempioyment that averaged 26,000 during 1989 has grown to
37,000 in the first quarter of 1990 and to 39,000 during the second
quarter just cempleted. It is forecast to 42,900 in the first quarter
of 1991 and then to decline. The forecast is based solely on
slowdown in the general econemy and does not include the effects
of additional cuts in Defense spending.

Ths forecast of engineering unemployment is based upon
a vegression of the Buresu of Labor Statistics Current Population
Survey Quarterly Data with the Federal Reserve Board controlled
Quarterly avarage of the Federal Funds Interest Rate. The
correlation has been found to be 0.719 during the 1580'a on &
simple linear regression besis. Actus) forecasts are made using &
regreasion techniques covering a period of almost 20 years. The
forecasting technique was found to be reliable by the prior year
limit tests.

Figure 1 shows enginsering unemployment and forecast
engineering unemployment percentages from 1970 to 1992. The
solid line is the real data curve and dashed line is the forecast
equation plotted with the rea! {ats for comparision and plotted by
itaelf for the period form 1950 -econd quarter to 1992 first quarter.
Noting the unemployment curve, it is obvious that the data is
rather noisy. it has a standard deviation of 0.6 to 0.7% and is due
to the fact that the number of engineers in the BLS CPS is small
in the range of 1.5% of the approximately 55,000 sample size.

Bnrndy W Sl Bk

'E Gilndiadatadibibobulalubnlaliitildadil I-‘l
14 12 1m0
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Figure 1. Percentage Engineering Unemployment & Foreeast

Engineers have experienced unemployment ranges from
0.3% to 3.8%. The 0.3% level occured in 1966 due to the space
program and the Viet Nam buildup and can be considered the full
employment level compared to the average national full
employment level in the 3% range. Engineers like to work. The
1971 level of 3.2% was & major crizis for engineers while it takes
double digit unemployment levels in the general population to
crente a crisis atmosphere.
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Figure 2 shows engineering employment from 1973 to
the pressut second quarter of 1990. In sddition a linsar lesat
equares spproximation of the trend is shown is the dashed line
and extended to 1963. The trend Line tends to accent the periods
when growth is above and below the trend. While growth was
significantly above the trend Line during the sarly eighties, from
1967 on, there ia evidence of a fisttening of the demand growth.
On a yoarly average basis, growth in employment from 1968 to
1988 was cnly 16,000 contrasted with sn average for the edeade of
48,000 per year.
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Figure 2. Engineering Employment & Trend

Electrical engineering employment from 1972 to the
present is shown in Figure 3 along with a least squares fitted
quadratic curve and projection. Again it shows that there are
periods of above average growth and periods below average. The
period from 1983 to 1986 showed above average growth due to
heady growth of Defense expeditures. A leveling off has occurred
since 1987 corresponding to the topping out and real decline of
Defense expenditures. Defense has more impact on Electrical and
Electronics engineers because a higher percentage are efigaged in
Defense related activities than engineers in general.
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Department for Professional Employees, AFL-CIO
815 16th Street, N.W,, Washington, D.C. 20006 P:ione 202/638-0320

April 7, 1992

The Honorable Howard Wolpe

Chairman

Investigations and Oversight Subcommittee

House Committee for Science, Space and Technology
A-822 O’Neill House Office Building

Washington, D.C. 20515

Dear Chairman Wolpe:

We are extremely pleased that the Investigations and Oversight Subcommittee is
conducting a hearing on National Science Foundation projections of supply and demand for
engineers and scientists. While the Foundation engages in an enormous amount of very
valuable activity, for some time we have been concerned that the prestige of the agency has
been linked to what we consider to be overly pessimistic views of future shortages of
technical professionals. Such pronouncements cause great distress to working scientists and
engineers, who see a far different reality.

Dr. Dennis Chamot, of this Department, recently wrote a commentary on this issue
for CHEMTECH, published by the American Chemical Society, which we reprinted in our
own newsletter, INTERFACE. A copy of the latter is enclosed, and along with this letter,
I hope it can be included in the record of the April 8 hearing. In addition, I bring to the
attention of your committee a Washington Post article by Daniel Greenberg, editor and
publisher of Science and Government Report, which more pointedly addresses the NSF
research which is the subject of your hearing.

The Department for Professional Employees, AFL-CIO comprises 27 national and
international unions (see enclosed list). Within their membership are many thousands of
scientists, engineers, and technicians employed by private industry as well as government at
all levels. :

Should you or your staff believe we can be of assistance to the committee in its work,
we trust you will not hesitate to call on us.
(/"Six'ic‘erely,
-4

s LY} WA
o
. Jack Golodner
“~President
enclosures
TWX: 710-822-9276 (AFL-CIO WSHA) FAX: 202-628-4379

o>
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The shortage of ™"
scientists and engineers:
crisis or hype?

by Dennis Chamot

he number of U.S. scientists and
engineers has doubled over the past dec-
ade, from 2.6 million in 1978 to 5.3 million
in 1988, according 10 statistics gathered by
the National Science Foundation in Wash-
ington. That's several times the rate of pop-
ulation growth. Even so, various leaders in
the education and technical communities,
including the NSF iiself, have raised the
specter of a looming shortage of technical
professionals.

True, we live in an increasingly complex
technological society. Both our economy
and military security depend upon contin-
ued progress in science and engineering.
A shortage of skilled technical people
would be a serious flaw and indeed would
justify the remedies called for by those rais-
ing the alarm — encouraging more young
people to choose science and engineering
as careers, and boosting public support of
graduate students in these fields.

But what if they are wrong? Then in-
creasing the supply of scientists and engi-
neers would hold down salanes, reduce
employment opportunities, and in the long
run discourage even more young people
from pursuing these areas of study.

Dennis Chamot is Executive Assistant to the
President, Department for Professional
Employees.

If a real shortage exists, one wouid ex-
pect to see an effect on salaries. The law
of supply and demand would say that if the
supptly of a product, in this case people with
particular training, were much less than the
need, then the price of the product ought to
rise. In other words, if employers were hav-
ing difficulty filling positions, they would of-
fer higher salaries to try to fill their needs.
What has been happening to salaries?

This question has been looked at by the
Office of Scientific and Engineering Per-
sonnel (OSEP) of the National Research
Council (the NRC is the operating arm of
the National Academies of Science and
Engineering and the institute of Medicine).
OSEP obtained salary data gathered from
employers by the Engineering
Commission and coirected them for infla-
tion. Figure 1 shows that despite the enor-
mous increase in demand for engineers
(as reflected in the huge increase in num-
bers of engineers employed over the peri-
od examined), real salares, cofrected for
inflation, did not increase at all from 1972
to 1990. if anything, there was a slight drop
during the past four years. This is true at all
expenence levels, including new hires. One
wouid expect starting salaries to be partic-
ularly sensitive if a real shortage existed,
yet even new graduates (0 years since
BS") have foliowed the general pattern.

A similar situation obtains for industrial
chemists. Using starting salary data col-
lected by the American Chemical Society,
1 comrected for inflation and generated the
graph shown in Figure 2. Over an 11-year
period (1980 through 1990), starting sala-
ries in real terms for B.S.-level chemists
employed in industry were essentially un-
changed At the Ph.D. level, there was
some gain since 1980, but the trend has
been downward for the past four years.

Although demand for technical profes-
sionals has grown, em seem to
have been able to meet their needs without
resorting to anything drastic. Will this situ-
ation continue?

Figure 3 shows the number of degrees
awarded in engineering over the past 15
years. There has been steady growth atthe
graduate level, both masters’ and Ph.D,
with nearly a doubling in degree production
during this period.

There was also a doubling at the bache-
lors' level from the mid-seventies to the
peak in 1986 (a higher growth rate than
during e previous two decades). The
steady decline over the past four years,
from more than 78,000 B.S. degrees in
1986 to just under 66,000in 1990, is fueling
the concern. The decline is primarily a re-
sult of demographic factors; the college-
age cohort is declining. This decline is tem-

Although demand for technlcal professmnals has
grown, employers seem to have been able to meet
their needs without resorting to anything drastic.

Will this situation continue?




porary, and is expected to reverse before
the end of this decade.

Foreign students

Another area about which many have
expressed concern is the composition of
the student body. Although foreign nation-
als received about 8% of B.S. engineer-
ing degrees each year through the 1980s,
the proportion of graduate degrees going
toforeign citizens has been increasing. At
the masters level, the growth has been
modest, from 26% of degrees in 1981 o0
29% in 1990, but the fraction is large.

The situation for Ph.D.s is of more con-
cem. The total number of degrees is
small. Even though there was a doubling
over the past decade, to about 5400 engi-
neering Ph.D.s awarded in 1990, much of
the growth was accounted for by foreign
citizens. The fraction of Ph.D. degrees in
engineering awarded to foreign nationals
increased from 37% in 1981 to 49% in
1990.

Some of the foreign students return to
their home countries and are unavailable
to satisfy U.S. needs directly. On the other
hand, many do remain, some to teach in
our universities and others to work in in-
dustry. (According to statistics compiled
by the National Science Foundation from
immigration and Naturalization Service
data, about 4800 scientists and engineers
changed their status from non-immigrant
to immigrant in 1988, including former
students, and another 6100 were admit-
ted directly from overseas.)

No shortage sesn

None of the foregoing supports the
view that there is a shortage of technical
taient in this country, nor is there likely fo
be in the near future. We are currently in
the midst of a serious recession, and
technical professionals in a variety of in-
dustries are feeling the pinch. In fact,
there has been a downward trend in R&D
spending increases since the mid-1980s,
both on the part of industry and the feder-
al government. in real terms (corrected

continued on next page
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ENGINEER ANNUAL SALARY BY YEARS SINCE B.S. (constant $)
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Figure 3. Degrees in engineering.

for inflation), there has been a decline in
federal support for three years.

Employment outlook

Looking to the longer term, the BLS pro-
jects employment of about 2.9 million en-
gineers, scientists, and computer scien-
tists in the year 2000. Thats about
700,000 (25%) more than they counted in
1988. If we assume that about one-
fortieth of the work force will retire annu-
ally, we will then need an additional
800,000 professionals for a total of 1.5
million. Yet, some 2 million scientists and
engineers at all leveis will probably be
awarded degrees during the period

1988-2000. Furthermore, we can aiso an-
ticipate 100,000 or so immigrants to enter
the work force as well. (This number could
increase substantiaily under the newly re-
vised immigration law.) The output would
thus seem to be adequate to meet the de-
mand.

Shortages or surpluses in specific
fields do occur, and aithough the details
change from year to year, this is nothing
new. And it isn't something to get too ex-
cited about. Labor markets do equilibrate
over time. In addition, advances in tech-
nology make substitutions easier to ac-
complish.

For example, much engineering design
and a lot of theoretical science is now
done on computers. Furthermore, with
modern telecommunications, the world’s
engineers and scientists are available at
a touch of a button, further contributing to
the pool of talent that can be utilized by
]

Technical professionals in the work-
place don't understand where the talk of
shortages is coming from. This is especi-
ally true for employees of defense suppii-
ers who are facing cutbacks, but it is not
limited to them. A typical comment is one
from a letter to the editor in a recentissue
{May 13, 1991) of Chemical and Engineer-
ing News: | observed several interesting
advertisements for employment ... in
C&EN: project leader, Ph.D., $38,000 per
year; research associate, Ph.D., $30.000
per year; and research associate, Ph.D.
plus postdoctoral experience, $25.586
per year ... My guess is that the people
who placed these ads did not get a iot of
response, and therefore concluded that
there must be a shortage of chemists.”

Cries of shortage appear regularly.
Several years ago, there was such an out-
cry of concern that the National Research
Council set up a Committee on the Edu-
cation and Utilization of Engineers, of
which | was a member. In 1985, after a
couple of years of detailed study, the com-
mittee issued a multivolume report. There
was much useful information in it, but the
one thing the committee could nol do was
confirm that there was any kind of crisis.
At most, there was concern about the
growth in foreign students in graduate
programs, as an indication of possible di-
minishing interest in abtaining Ph.D.s on
the part of American students, thus affect-
ing the pool of potential faculty members.
That specitic concemn still exists.

A good indication of the thinking of
knowledgeable experts is a recent article
by Alan Fechter (1), Executive Director of

the NRC's Office of Scientthc and Enge-
neenng Personnel He doesnt support
the view that there are. or will be, senous
shortages. He notes, “Most of the simula-
ton modeis used 1o assess these labor
markels assume thal markets do not
equiibrate, thai  an inbaiance occurs
between supply and demand. nothmg will
occur to corect it In fact, history demon-
strates that these labor markets do tend to
equihbrate Thus, projected wmibal-
ances derved from such models — both
shoriages and surpiuses — are always
overstalements of what actually will be ex-
penenced *

Seurces of concem

So. where s the concemn about short-
ages coming from? Perhaps another way
to put the queshon wouild be 1o ask who
benefits from a surplus. Clearty not work-
g screntists and engneers — oversup-
ply hoids down salaries and makes
more difficutt to find good jobs.

I sugges! two sources. One is certain
elements of the business community, a
manonty. who in fact want 10 pay relatively
low salanies, some of these compamnes
desire to employ foreign engineers at less
than going rates of pay, and want 1o con-
vince the Department of Labor that short-
ages exists.

The other source of complaint, and by
far the most vocal, is the university astab-
iishment. In fact, one could make a con-
vincing case that there is a real problem
here, in that many universities are having
troubie attracting American students, es-
pecially into their graduate programs, and
are relying heavily on foreign talent for
new facuity.

The probiem for the rest of us is thatthe
universities (and academically onented
organizations like NSF) have generalized
their view of the crisis.

I'm convinced there is no general short-
age today. | don't believe there will be one
in the foreseeable future. Lel's stop the
rhetoric and act like scientists. Let's look
at the evidence, and concentrate on the
real problems.

Raferences

‘:) Fechter, A. “Enginecring Shortages
and Shortfalis: Myths and Realities”,
The Bridge, Fail 1990, published by
the National Academy of Engineer-
ing.

Fnprinted with permession from CHEMTECH. 21 (11}

Caopyngnt 1991 Amencan Chemcal Socrty.
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Daniel S. Greenberg

A Shortage
Ot Scienﬁsts__

-Engmeers‘?

From the White House to loca.l
school boards, the drums are lmtmg

to encourage more youngsters to pur-.
sue careers in science and engineering,
the assumption being that otherwise a-
-massive shertage of trained technical-

specialists could cripple the nation.

But if the call is heeded, will suitable
jobs await an avalanche of newly mint- .

ed scientists, engineers and techni-

cans? The reality is that the recog-.

nized experts strongly disagree about
future supply and demand in these

fields. Furthermore, the basic statistics’

on technical manpower are in such a
derelict condition that disputes even
rage about the number of spedalists
now in the work force, let alone man-
power needs in the next century.

There's no disagreement about the

importance of strengthening scence

and math education throughout all’

school levels as a means of promoting
general scientific literacy. But the ex-
perts diverge on whether mammoth
shortages are mexorably building up in
professional specialties crucial for in-
dustry, defense, education and many
other sectors of modern society.

Throughout the postwar era, many
factors have conspired to encourage
gloomy manpower assessments, in-
cluding a natural tendency of scientists
and engineers to revere their profes-
sions and campaign for more recruits.
In periods of expanding defense and
space spending and the Silicon Valley
computer boom, spot shortages
seemed to support the alarms and
negate the sad tales of PhDs reduced
to waiting tables or driving taxis.

But panic about coming shortages.
soared in 1989, when Peter House, the .

chief of policy analysis at the National

Science Foundation, circulated a pa--

r—never published—that calculated
?Mdmly?ﬂﬁﬂwm
degrees in science and engineering
between 1986 and 2011. The fgure

PGST,
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Sundavy, August

reflected declines in the college-age
population and the generally stable
proportion of students who major in
science and engineering.

House diligently insisted that
“shortfall® means a decline from cur-
rent levels and should not be equated

“Experts strongly
disagree about

. future supply and '
. demand.”

with “shortage.” But the dxstmcuon
was lost in the ensuing excitement.

And’ then the shortage alarms were
strongly réinforced when a widely

A

- publicized study by Richard Atkinsom,

then-president of the American Asso-
ciation for the Advancement of Sci~
ence, warmned that a shortage of sev<
eral thousand new PhDs in science
and engineering would hit the Umted
States later in the decade.

Events alone can test those dour
prophecies, but the doubters raise
points that invite attention. For exam-
ple, Alan Fechter, head of manpower
studies at the National Academy of -
Sciences, observes that science and’ -
engineering manpower tends to be mo- -
bile and adaptable. Thousands work at--
science and engineering tasks for-
which they were not specnmlly.
trained, he points out, while many’
trained in these fields hold non-tech--
nical jobs. When demand and pay rise; °
he recently told a congressional hear~"
ing, the trained specialists respond:
“Studies that do not account for such
feedback generate worst-cnse scenar-,

Chaos reigns in the government's ..
tallying of scientists and engineers, For
example, the National Science Founda-’
tion puts the count of aerospace engi-’
neers at 56,000, whereas the figure-
from Bureau of Labor Statistics is.
93.000. R. A, Ellis, director of mane .-
power studies for the American Associs -
ation of Engineering Societies, notes -
that the National Science Foundation
reports that the ranks of engineers
grew by 441,000 between 1986 and
1988—three times the number of new
graduates during that period. Even ai-

ﬁ:smgmmdemmcaedme.' :
The main responsibility for collect-
ing and analyzing science and engi- -

18,

1931

nesring manpower statistics is as-
signed to the National Science
Foundation’s Division of Science Re-
sources Studies. Two years ago, a
review conciuded that its perior-
mance was “ambiguous, subject to
misinterpretation by users and very
difficult to relate to estimates pro-
duced by other data systems.” In lay-

- man’s language that translates to a.
- big mess. Since then, the division has
. gone through four directers and is.

currently under review by the foun-
dation’s inspector general.

" There can be no quarrel with the
need to improve science and math
education or with the importance of a
suitable supply of well-trained scien-
tists and engineers. However, train-
ing in these fields is long, arduous and
expensive. It would be sad indeed if
the drumbeats of shortage lead to

"bitter disappointment in a mxsmla.l-

{ated job market.

The writer is editor and publisher of
Science & Government Report, a
Washingran-éa.wd_ newslettcr.
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AFFILIATES
OF
THE DEPARTMENT FOR PROFESSIONAL EMPLOYEES, AFL-CIO

Actors’ Equity Associaticn
American Federation of Government Employees
American Federation of Musicians
American Federation of State, County and Municipal Employees
American Federation of Teachers
American Federation of Television and Radio Artists
American Guild of Musical Artists
Association of Theatrical Press Agents and Managers
Communications Workers of America
Federation of Professional Athletes
International Alliance of Theatrical Stage Employes
and Moving Picture Machine Operators
International Association of Machinists & Aerospace Workers
International Brotherhood of Electrical Workers
International Federation of Professional and Technical Engineers
International Ladies’ Garment Workers’ Union
International Union of Electronic, Electrical,
Salaried, Machine and Furniture Workers
International Union, United Automobile, Aerospace &
Agricultural Implement Workers of America
National Association of Broadcast Employees and Technicians
Office and Professional Employees International Union
Retail, Wholesale and Department Store Union
Screen Actors Guild
Seafarers International Union
Service Employees International Unicn
United Association of Journeymen and Apprentices of the Plumbing and
Pipe Fitting Industry of the United States and Canada
United Food & Commercial Workers International Union
United Steelworkers of America
Writers Guild of America - East
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42 Maple Street
Auburndaie, MA 02166
March 31, 1992

Congressman Howard Wolpe

Investigations and Oversight

House Science, Space, and

Technology Committee

B374

Rayburn House Office Building

Washington, DC 2051%

Dear Congressman Wolpe:

1 understand that you are sponsoring an investigation of the NSF
scientist and engineering forecasts. On Labor Day 1980, I presented
a paper showing that the NSF study as well as two others used in
the past were defective. In the case of the two other studies,
historical data was available. In the case of the NOF study, a
analysis of the methodology used indicated that no cstimate was
made of actual demand! The NSF assumed that colleage enrolilments
were dropping. The estimates from the US Department of Education
showed just the reverse to be true. The iecrease in 18 year olds
was more than made up for by the older scudents returning to the
campus at a non traditional age.

Numerous studies have shown that the most critical factor is the
percentage of students that choose to study engineering. Many
students do not see engineering as a fruitful career. They see
manufacturing especially as a low paying route for a
professional. Law, accounting, and business are seen 2: fields
with better opportunities.

Employers are part of the problem, too. There is widespread
sharing of wage and salary data, limiting salary increases. The
statistics show that adjusted for inflation, engineering salaries
have not risen during the 80’s. With cuts in defense spending
there is currently a surplus of engineers, especially here in
Massachusetts. I have spoken with more than 100 through IEEE
advertisements, Job Fairs, and personal contacts. The stories
told would break your heart!

As a result of the "bad" NSF research seve:ral incorrect policy
decisions have been made. The most serious one is to increase the
number of technical professionals allowed into the country under
the 1lmmigration act of 1990. Some say tha* Labor Certification
will solve any problems. In 1986 and recently 1 proved that in
some cases that Labor Certification is not wcvking. The easiest
way to show this is to take the degree required and compare the
salary offered to the average shown in national surveys. Isabel
Kaldenbach from Congressman Barney Frank’s Office (225-5931) can
show you some of the problems we have found. Note that these are
only the tip of the iceberg. With sufficiert funding many more
could be found.

I find it distressing to be told there is or yill be a shortage
of engineers when many layed off at the 40-50 age range with
little chance for profess1onal employment. Egually unethical is
when academics continue to use the NSF numbers to recruit women
and minorities to the field, without indi-ating realistic career
opportunities.
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Congressman Wolpe March 31, 1992
.—2_

In the past the press has carried headlines about engineering
shortages, yet when we supply them with facts, it seems not
possible to get publicity in the local and national news media.
As recently as February 1992 the shortage words were used by
Donald Beall, the President of Rockwell International. Except by
the use of letters to the editor we have been unable to get major
media coverage.

Enclosed is a copy of my September 1990 paper. Could you enter it
into the record?

If it is possible to get a copy of the proceedings of your
hearing please send me one.

incerely,
Q_ f

JO P. Densler 617-244-4417
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ENGINEERING MANPOWER FORECASTS

REALITY VS PUBLICITY

John P. Densler
BOSTON PACE Co-Chairman

With the proposed 25%-50% decrease in defense spending, are we to
repeat the disaster engineers experienced in the 70’s when
defense and space spending dropped? Professjonals out of Work,
Paula Leventman describes the tragic plight of the unemployed
engineer during the early 70’s in the Boston area . Unemployment
among engineers in Boston reached 20 %!! If widespread layoffs
occur a generation later, many young people will avoid
engineering careers.

by

From time to time one group or another is widely quoted by the
press as forecasting a shortage of engineers. Most of us see the
headlines, but few have the opportunity to examine the
methodology and assumptions used in the study. In this paper, I
will analyze three widely quoted forecasts, the Engineering
Manpower Commission forecast from 1967, the American Electronics
Association forecast from 1981, and the National Science
Foundation forecast from November 1989.

Supply=D 4 oaralasrart

Econonists explain the actions of markets in terms of supply and
demand. The price of any product determines the supply and demand
both over the short and long term. Surplus or shortage implies
some control of the market where normal supply or demand is not
functioning. In a free market, supply equals demand at all times.
Buyers bid up the price of any good or service until the
increased supply meets the demand or some buyers drop out of the
market to decrease demand. Buyers may also compromise with an
inferior good at the same price.

The market for engineering talent is far more complex than a
simple supply demand model at one point in time. A delay in the
number of graduates as a function of starting salaries can result
in unstable market conditions with long term overshoots and
undershoots. Tgis response to changing demand is known as the
cobweb effect. The supply side is constrained by the rate at
which academic institutions and industry can train people, as
well as the availability and ability of trained people in similar
fields to adapt to the market opportunity. Student choices
determine the utilization rates of academic facilities. It is not
easy or inexpensive to change the capacity of educational
institutions. The demand for engineering skills however, changes
with economic conditions much more rapidly than the supply can

1. Freeman, Richard B., "A cobweb Model of the Supply and Starting
Salaries of New Engineers®, Industrial and Labor Relations
Review, Vol 29, January 1976, pp 236-248
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change. Not all engineering ‘Qork is done'by classic BS degreed
engineers. The more practical work is done by BSET 4 year
graduates; other work is done by those with 2 year associate
degrees. Engineering work has also been done by graduates trained
in similar fields, such as physics and mathematics. Most manpower
forecasts do not consider these other sources of engineering
resources.

In the industrial marketplace, who performs engineering work is
determined by engineering management. Except in areas as civil
engineering and electrical power, the PE license is not a common
reguirement limiting who can perform engineering work. Manpower
forecasts do not differentiate between these markets.

Forecasting any good or service is never easy! The only measure
of a forecast is historical performance. Looking back in time
allows one see how well a forecast predicted the events that
happened. Forecasts are rarely correct, meaning 100% achievement
of the numbers forecast. A good forecast is reasonably close to
the actual outcome; a bad one is not very close to the outcome.

A fundamental consideration in forecasting is that the variables
driving a forecast must be predictable in the future. Who could
anticipate the drop in defense spending as a result of the
changes in Eastern Europe two years ago? Since a significant
percentage of engineering workforce is directly or indirectly
involved in defense related work, how can reliable forecasts be
made?

Historical Forecasts

In 1967 the Engineering Manpower Commission® forecast the need
for engineers to 1976. Their conclusion was that by 1976 there
would be a cumulative shortage of 300,000 engineers. This number
was the result of an increase in demand projected to be 69,000
per year based on a survey of several hundred industrial firms.
Growth rates for the years 1965 to 1976 were proijected to be 33%
for all engineers and 40% for electronics and electrical
engineers. This growth was projected to be conservative based on
the growth in employment of 7% per year from 1964 to 1966. NSF at
that time projected an annual need for 71,700 graduates. The
supply of new graduates was forecast to be 41,000 per year
through 1976, including some physicists and graduates of other
curricula who could do the desired engineering work. Since bocth
demand numbers were close, the authors concluded that their
forecasts were "reasonable".

Figure 1 shows EMC forecast of job growth and the historical
record. During the early 70’s engineering unemployment nationally
reached 3.2% 1in 1972 as a result of cuts in defense spending and
the termination of space exploration. The 3.2 % figure does not
include those engineers employed in other fields or no longer

mand for Engineers and nicians - 1966, Engineering
Manpower Commission of the Engineers Joint Council

2
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seeking work. The level of those seeking unemployment benefits

alone indicated a surplus of engineering manpower of at least
35,200 people!!

In 1981 the American Electronics Association conducted a survey 3
of member manpower needs through 1985. This survey was analyzed
and published by an AEA "Blue Ribbon Committee™ on Engineering
Education. The conclusion of this survey was that total technical

professional manpower was predicted to grow by 12% per year
during the period 1980-1985.

This growth rate was substantially above the growth rates
experienced in the past and forecast by the Bureau of Labor
Statistics or other organizations. The results compared to
historical experience arg shown in figure 2. By 1982 IEEE
President Robert Larson criticized the survey by stating "The
AEA’S shortage figures may be grossly overstated.®™ Despite
widespread criticism, the study was used in industry and on
Capital Hill to justify the need for a major effort in indusctry
and academia to produce more people trained in high technology.
By January 1986, Pat Hill Hubbard, the AEA vice president
indicateg that "The Electrical Engineering shortage no longer
exists" At that time, Hubbard said the AEA was no longer in the
numbers game.

Douglas Braddock explained the fundamental flaw in the AEA
(and EMC) methodology in an article in the Monthly Labor Review.

"This report probably overstated future requirements because
of the biases inherent in the methodology. Projections based
on company plans are generally upwardly biased because
companies plan and expect growth in sales and therefore
employment. Not only may companies overstate industry growth,
but many companies plan to increase their market share, even
though one company can only increase its share at the
another’s expense. Such overly optimistic estimates of future
needs are particularly striking in the defense related fields
because, only one firm can be awarded each major-defense
contract, each firm is likely to assume that it will get the
contract when responding to the survey. Another drawback of
this survey is that most people tend to see the future as
very much like the present. These projections of rapid growth
may therefore, be extrapoclations of the rapid growth of the
past few yearsﬁrather than a realistic assessment of the long
term trends."

3. American Electronics Association Blue Ribbon Committee
Report, Pat Hill Hubbard, dated May 31, 1981

4. Electronic Engineering Times, March 15, 1982, Page 1

5. E E Times January 27, 1986

6. "The Job Market for Engineers: Recent Conditions and Future
Prospects®, by Douglas Braddock, Occupational Outlook
Quarterly, Summer 1983. pp2-8

3
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[} orecast

Recently, the National Science Foundation published a study
indicating a growing shortage of scientists and engineers. Again
this study was widely quoted in the newspapers and three articles
based on the data in this study were published in Science. The
support of this report by the NSF and American Association for
the Advancement of Science provided important prestige to the
results. As a consequence of this study, there is wide public
acceptance of an impending future shortage of scientists and
engineers. Two bills now in Congress are designed to help
alleviate this critical "shortage" of engineers. The first bill
sponsored by Senators Edward Kennedy and Alan Simpson greatly
lmproves the ease with which US corporations are permitted to
hire foreign nationals as engineers (HR 4300 & S 358). The other
bill, Excellence in Mathematics, Science, and Engineering,

proposes to increase the number of potential engineering
students.

The NSF report was titled, Future Sc ities of Scienti
Engineers: Problems and Sclutions. It was developed by the
Division of Policy Research and Analysis, and listed as a working
draft dated November 13, 1989. No authors were listed for the
report. This study appears to be an update of the data provided
in The Science and Engineering Pipeline, PRA-87-2 dated April
1987. The logic presented is that the population of 22 year olds
will drop by 25%, therefore it is reasonable to anticipated a 25%
decline in NS&E (Natural Science and Engineering) bachelors
degree graduates. The cumulative difference between the
production of the average number of NS&E graduates in 1984-86 is

listed as a "shortfall". The following is from the report, page
8.

"This "shortfall"™ does not necessarily translate directly into
a "shortage" unless the demand for such skills exceeds the
declining supply. Because of the complexities in utilization
of NS&E training (e.g., many NS&E graduates use their skills
productively in occupations not officially counted as
scientists or engineers) and the limitations of occupational
census data (counting those individuals officially
categorized as scientists or engineers), guantitative
prcjection of demand for individuals with NS&E training was
highly uncertain, and was not attempted in this work.
Instead, the average production during 1984-1984 was taken
as a proxy for future demand.”

It is interesting that none of the newspaper articles quoting the
report included this assumption of demand! The articles merely
indicated a shortage was to occur.

This highly publicized NSF report is based upon the following
presuppositions which have inherent biases and which effectively
prevent it from being able to realistically project the
engineering market.
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1) The 1984-1986 base period was during the boom in defense
spending. Industry had recovered from the mini recession of the
early 80’s and increased hiring of engineers. Projections of the
economy in the 90’s are different from the mid 80’s. Slower
economic growth and a reduction in defense spending will sharply
contrast with the mid 80’s. The study does not attempt to predict

BS degree demand, but uses this 3 year boom period as an example
of typical demand.

2) The use of NS&E as a pool does not allow the separation of
engineering demand from scientific demand. The markets are very
different. The number of BS engineering graduates has not remained

constant as a percentage of the number of 22 year olds, but varied
from about 1% to 2% of this population (figure 3).

3) This study chooses to ignore the projections of the US
Department of Education which indicate that the decrease in total
bachelor’s production will be considerably less severe than the
NSF’s projections. Figure 4 shows the USDE data and the
demographic data. The number of 22 year olds will drop by 25%, but

the total number of BS degrees will increase to the peak year of
1993 then decrease by only 5.5%!

4) Ignored is the increase in four year BSET graduates that fill many
of the more practical oriented engineering openings. Some computer
science graduates can be considered to be part of this pool.

Neither group is included as part of the NSF projection of supply.

Figure 5 shows this trend. Note the increase in BSET to BS ENG
ratio.

5) The issue of engineering productivity is also ignored. Without
considering the productivity increases resulting from computer
usage in design, how can demand be realistically estimated?

6) Another branch of the NSF has an Occupations Modeling System
based on the DRI US Quarterly Macro Model. It is informative to
compare the output from this model to the demand listed in the
widely quoted NSF report. Figure 6 and figure 7 show a comparison
of the growth rates experienced in the 1984-1986 period and the
NSF model in early 1990. Why was other data within the agency
ignored? The most recent BLS model predicts a 2 1/2% engineering
growth rate, before considering the effects of a decrease in
defense spending. Why should the NSF consider a 3.5% growth rate
typical of the future?

Future outlook

"Despite substantial growth, (in the 80’s) the projected gains in
S/E requirements should not match past increases, due to the
overall slowdown expected in the 1990s of growth in the labor
force, total employment, and GNP."" Would it not be logical to_
project a lower demand for technical manpower? A major factor is

7. National Science Board, science and Engineering Indicators=1990,
Washington, DC:U.S. Government Printing Office, 1989.(NBS89~-1)

5
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the decreases in defense spending. 1991 budget for dgfense
spending will be cut by at least 18 billicn dollars.

In my professional career of more than 30 years, I have never seen
the general press use the term engineering surplus, yet during
significant periods the market for engineering skills was
depressed. The Deutsch Shea High Technology Index is one measure
of the engineering job marketplace. This index measures the volume
of high technology job advertisements (figure 8). During the last
15 years, the index has been above 130 for only 28.3% of the
quarters reported! Why the cries of a shortage? My explanation is
that the surplus we are now experiencing will affect the
enrollment and cause smaller graduation classes some years in the
future. If we want to increase defense spending at some time in
the future, where will we find the engineers to do the work?
Perhaps this is the real reason for the NSF report.

The effects of the 70’s were long lasting. The total number of
engineers reported by the BLS dropped and did not regain the same
level for 7 years. Figure 9 shows the long term trend in
engineering employment where this effect may be seen.

A much better way to prevent shortages might be to deal with the
problems experienced by engineers in industry. Even the NSF
recognizes that there is a problem in engineering careers.

"Since more than three fourths of the US engineers are
employed by industry, both the image and the reality of
engineering careers are largely determined by industrial
practices. If industrial companies follow the boom and bust
unirinyg practices for engineers, mathematically and
scientifica%ly capable students will seek nonengineering
careers. "

Even worse are some of the working conditions many engineers
experience. The conditions described in Tracy Kidder'’s book, The
Soul of a New Machine are perhaps one reason why young people are
choosing other careers. Some of the "best and brightest™ of our
graduates were treated in a most nonprofessional way by Data
General.

Electronic Business conducted a Surygy of top graduates in
engineering and business last year. Some of the comments are
especially revealing as reasons why students make career choices.
Examples include: "1 intend to avoid the semiconductor eguipment
industry. It’s a bad industry. It’s tough to make money in it.
There is a lot of risk involved." "The people who ccme up with
the ideas aren’t rewarded." From the student’s view, "the

8. Boston Globe, July 21, 1990, page 5

9. Education and Employment of Engineers, National Academy Press
1989, page 19

10. "The Best and Brightest Speak Out®™, Electronic Business, June
12, 1989, pp 29-37
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corporation of today is for the most part marked by instability,
not opportunity™.

Will we have shortages or surpluses of engineers? I frankly don‘t
know. This may not be the important issue tc address. As we
attempt to recruit minorities and women to the profession and
depend upon them to make up for a projected "shortfall", they
will perceive the same problems as do white males. Will the
"shortage” problem be solved? These newly recruited engineers
will leave as do about half the working graduates in NS&E fields.
The greater part of the demand for engineers comes from those
leaving the field, not from an increase in the demand for
engineers. The more important issue is why graduates leave the
field. If the rewards are perceived to be better in other areas,
people will switch fields. Changing the reward structure and
better working conditions will have a much more positive

influence on young people than advertising or public relations
approaches.

August 20, 1990
TLKPHX1
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EMC 1965 FORECAST
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AMERICAN ELECTRONICS ASSOCIATION
MANPOWER FORECAST MAY 1981
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Engineering Graduates as Percentage of
18 Year Olds 4 Years Earlier, 1950 - 1989

0'9 lllllflllllll(llllllTllllIlllllllliTll

B850 1955 1960 1965 1570 1975 1980 1985

FIGURE 3 Your



1243

NUMBER OF 22 YEAR OLDS
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ENGINEERING GROWTH
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ENGINEERING GROWTH
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DEUTSCH, SHEA & EVANS
HIGH TECHNOLOGY RECRUITING INDEX
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EE Division Chair’s Message |

Too Few or Too Many?

nul the last year or so most would have agieed that Ainerica

has been producing 0o few engineers, EE mncluded. Baen
in 1985 when we produced the Largest number of engimecrs ever.
the uncmployment among engineers was running 1ght a wo
percent. Now with Americit producing only 70% of tha nuhe
many today are shouting that we hive oo many engnc:
These individuals are foreetul’s denmaeching that there should be
no recruiting of precollege students, some even sy that there
should be caps placed on the number of students admined 10
enginecring schools. They base their concerns on the premise
that the peace dividend will force large layolts in the govern
ment sector and that a weakened US ceconomy witt not he able
to absorb these laid-off individuals, as well as, a large number
of new graduates. The Nationa! Science Foundation inarecent.
ly completed study cites quite the opposite concern. 1o their
study they predict that the US will face a growing hortage of
scientists and engincers - over SIN000 by 2005. They po onto
say that such a shortage if even only half’ correct wall foree
America to fall even further hehind in s abiliny o compete. So
who is right?

Since no one can gnarantee the future no one can be said to
be right or wrong until the futare becomes the present. Howeser.
what we do wday can affect the outcome of ow future. What we
choose to do as a nation. then, should be chosen so that even il
we err it will have the least consequence to our future. Bisusetul

to examine the consequences of increasmyg the production of

engineers and compare it to decreasing the production. We will
examine the worst-case scenarios of either consequence  Firsl
we'll examine decreasing production.

Let's assume that we can by placing restrictive caps on
admission iimit the production of critry level enginecrs so that
the number of new engincers matches the aumber of engineers
that are retiring or atherwise leaving the occupauon. This
cuthack should guarantec that displaced engincers due to
government cutbacks and lass of jobs in the civitian sector will
have a good chance of finding employment. In the idel every
displaced engineer gets relured within a few weeks and en-
gineers enjoy full employment This scenariois not too diflerent
than what is actuaily happening today siice unemployment is
running at about 2%, nearly full. The acgauve side o this
scenario is that should there he opportunities for expansion
there will not be sufficient engineers to e, Further, full
employment presumes that there is an availuble engimeer with
the right background and skills w match every available open-

Albert Rosa

g that becomes avalable. Trying to find that enginecr, shouwld
he or she even exist, will be difficult o say the least With a
Hnated number of available engineers there will he a lot of
“round pegsin “square heles.” The best that this scenanio seems
to pronnse is i status quo with little chance of recapturing
Amencan tec hnotogical superiorny. The worst is increasing lack
ofcompetitiveness amd more layofts resulting in fewer engineers
needed anul America ceases to be a echnalogical power s the
<pirad collapses.

Ler's see wha the best and worst of producing oo mnany
engineets produces, Let's assume that pre-college students see
cnginceting a~ o hey prece in the puzele in helping America
regain s competitive sparit and flock to the migor in large
numburs. The best that can happens that these voung engineers
will fil all positions available, the companies choosing the right
peg tor the rght hole. These compantes becomie very competi-
tive. as new ideas tlow into the firms. Older engineers return to
school, shont courses and conferences to stay competitive. As
COMMPRILICS £row, more engineerns are necded te meel the erov ing
demiand. Ameiicg regains ats compeniive cdge in the world
marketplace The worst that can happen is that 100 many en-
ameers are produced Many of the weaker graduates that can't
find engincening Jobs must seek emplovment in other ficlds.
Some older engineers displaced by younger engineers find that
they are unwiiliug or cannot compete and are lad off. Thesc too
are forced into other fields of employment. In general, many
cngineers voluntanly leave the profession afier twenty or so
years, soanie even soonet. They tike supenor problem-solving
skalls and generally, a supenor work ethic with them., While for
many this change in caeers will cost them some Income. most
will find challenging employment. These individuals wilt usuval-
Iy succeed over others without the engineenng traiming. Hence,

IEEE Education Society Newsletter
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other segments of our service or manutactunng industries will
be strengthened.

it seems clear to me that to err in the direction of oo
many engineers is a win-win sitvation for Amernica. Jupan,
for example, produces about twice as many engineers per
capita as America and it docsn’t sutfer trom oversupply.

Shortages of engmeers existin Gennany . France and even India
- where until now, a large number of America’s enginecring
talent came from. While too many engineets may keep salaries
down and force some engincers to do somcthing other than
engincerng. the consequence of too few engineers is far maore
nefartous

NEEDHA Chairman’s Message

he NEEDHA Board of Dircciors metin Chicage in Sepien-
ber of 1990 and one of the issues brought to our attention

was a Draft Report authored by Russel C. Jones as Chatrinan of

the Ad Hoc Committee to Review Engincenng/Engincenag
Technology Interrelanionships. Our concern was that this report
drifted far afield of the topic of the commitice utle and also with
the content of the report.

The subject of therr Scenano Four sounds ke a good adea
until you read about what it includes. It included 10 proposed
elements. 1 cannot include the entire response letier since 1t was
three pages long. The following arc excerpis from the letier
where quotations " are from my response letter and commerits
in single " are quotes taken from their draft which were used in
my letter.

"Universal licensure 1s fine as a goal. but not as a demand.
Not all engineering positions have a real need for registration”
We also felt that degreed, practicing engineers without a P.E. are
professionals, although the draft claimed otherwise.

“Creating a true generic 'pre-enginecring’ baccalaureate, as
you call it, would not attract more people to study engincering.
In fact, it would do quite the opposite. Enrollments are low now
and adding a year or two 1o get the “true. accrediiable, licensable
degree’ would make enginecring even less attractive than it is
now to high school students.”

"We do not feel that the "first professional degree’. the name
you give the advanced engineering degree, <hould be a re-
quirement for licensure. In fact. we question whether the degree
we now offer should be a prerequisite for registration. We also
feel that it should not be up to ABET to decide this tssue

Winter 1991

Roney J. Soukup

"Your first paragraph says that vou want to create a
‘comprehensive engineening protessional model.” We leel that
this would be a serious mistake  Engineering s a broad. diverse
profession and there 18 now and should alwavs be more than one
model for engiecring professionals ™

"The adoption of ABET advanced level accredited engineer-
ing program has been opposed by NEEDHA since NEEDHA
came into existence This opposition comes from the entire
membership, not yust the BOD and is emphasized at evers
meetng we have.”

There 1s much more inmy three page letier i response 1o Dr
Jones” 12 page draft. I you would Hike a complete copy. vou
can write toue  hope to report on the annual NEEDHA March
meeting i my next metsage.



