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INTRODUCTION. o . T ‘

why is it 1mportant to assess whether supply and demand are or w111 ‘be 1n Tl

fa1r1y good ba1ance over some per1od in the future? Th1s k1nd of 1nformat10n is s

2 o

he]pfu] _to young people try1ng to p]an the1r educat1ons toward part1cu1ar careers, to

.

PR
scientists and eng1neers a1ready at. work in“the labop force who neéd to know where ~

changes in ‘balance are 11ke1y to dccur to coJ]eges and un1verth1es and other tra1n1ng

1nst1tut1ons, and to the emp]oyers 0f’scrent1sts and eng1neers RS e

v .

- N v P

‘. .
- .
- « v’ s N - A

Young people th1nk1ng about career goals want to know. whether there are 11ke1y .

I »

to be opportunities in sc1ence and enganeer1ng f1e1ds, and, in genera] what areas of .

scienge or eng[neer1ng are most 11ke1y to need s1gn1f1cant numbers of new entrants. N

Khile no one would aduise‘young people to choosegicareer.solely on the basis of Tts

~
' . {
. P X} PN

LR

,' apparent JOb opportun:t1es at any. part1cu1ar time, th1s 1nformat1on he]ps'them to make

informed dec1s1ons whan added to such other 1nformat1on as persgnal apt1tudes and'

-« -

T

1nferests, opportun1t1es for ed0cat1on and- W1111ngneSs.t0 spend ldhg per1ods of time ’/ )\\

in preparatron before mov1ng into the world of work> * - ,', ot - 3 .

. .

-

L3

. . A é
. L .
e . . . M

Scientists and &ngineers who become aware that the field in which,they ars
. j e‘é‘. . .. ’V

‘. working is getting over-crowded maytwish to examing peripheral fields in which oppor-

. tun1t1es may be better 1n‘the near future, and start prepar1ng themse]ves to make a

" shift at the most advantageous t1me Those who do .not take advantage-of 0pportun1t1és

P |
. -

s to look ahead may be tota]]y unprepared to face a JOb shift 1f one becomes nécessary

)

-

Col]eges and un1vers1t1es Must pJan ahead in deve10p1ng facu]ty,edec1d1ng

. what c0urses to teach and preparlng for the number of students that will wish to under-

[

take part1cu1ar curr1cu{u “Such p1ann1ng <is he1ped whén 1nformatvon is’ ava11ab1e

. On the job market a few'years ahead

]

N

that train them need 1n£ormat1on about potential shortages or surp1uses of scientists

¢ |
’ ) \ .. .
‘ o* ” y
- P ~ ‘
£ ' v

A

Emp]oyers of sc1ent1sts and eng\neers, 1nc1ud1ng the co]]eges and un1veré1t1es

N )

.

‘ .

. and eng1neers as a part of the1r long range p]ann1ng if there appears to’bé a shortagéf/"_



: : ) . Qe
i - i . M o “ ” ‘\ N
Y . - * - Fd v - ¢
E . } i -2 - 2 - , ’\ ‘
v . . ' é:/ . L - A Y o ) o .
‘. 6f engineers for examp]e, an individua] emp}oyer might wi sh to take»steps,to encourage
. \
‘. .’ \ .
o those alveady in his employ to stay, theree,A or to see that o‘pportumues for an- Y
R N\ - . « @
eng1neer1ng educat1on are offered to young peop]e in h1s commun1¢y who m1ght nbt other-
wise be ab]e to undertake such educat1on .- ’ o ., » .~
: i The kinds of 1nformat1on needed by each of these 1nd1v1duals 9r groupSamay be "
« differenttin_ its level of sophistication, but/knowledge of the general trends,1§ .
® N . ot « o o ,
1mpoptant for each of them. ’ .t © ',

. Assess1ng the future is d1ff1cu1t in any area, and part1cu1ar1y d1ff1cuht when:
. . trying to ant1c1pate how we'll the needs for~part1cu1ar k1nds of traiying w111 match w1tH
the number of peop]e tra1ned ina per1od that must.be at 1east fqur years.and usual/)//
' A
e1ght to ten years ahead. Thére are a number of unknown factors in the_equat1on neéeded

to make such projections, and some aSSumpt1on must be made for each of these unknowns

) - v Mak1ng an accurate model to pred1ct whether supply and demand " will be in
ba]ance at some per1od 1n the future requires mak1ng an assumpt1on about what *oung N
peop]e of appropr1ate age to Regin the1; training may de@lde to do and thePrasis on
which that dec1s1on w111 be madz, the 1eve1 of fund1ng that w111 be ava11ab1e from any
and.all sources to pay sa]ar1es to thg sc1ent:sts and eng1neers that will be ‘seeking *

) jobs' andlhow each of these will affect the other. ‘At present there arefno perfect

_— pred1ct1Ve mode]s orNeven any that haue cons1stent1y worked well in the past ’

Severa] k1hds of models are used One of the maJor methods is to panect .

. " what has happened in the past into, the }uture Ihére are any_ number of var1ab1es that ;
can be used w1th:n this® k1nd of trend projection model, 1nc1u61ng giving heavaer

» ’we1ght1ng to. the most recent t1me per1od 1nvo]¥9d in the proaectton or we1ght1ng for

, other factors such as an expected 1ncrease in the part1c1pat1on ofjﬁpmen in areas where

N they have not prev1ousTy been engaged in larde enough numbers to be s1gn1f1cant The

i

slmplest trend mode]s of supply use bas1c demograph1c 1nf0rmat1oa (such as the number of

young people who will reach ? part1cu1ar age such as 18 or 22 in any year ahead) mak1ng
&
. the assumpt}on that the behavior of this group wi1l be similar to the behavior: of.young

per50ns ina previous.period in terms of the propértion ‘that will chogse to enter

°

e

~




' v
sc1ence and eng1neer1ng, and thereby est1mat1ng the supp]y of new entrants over séme ',

. part1cu1ar period of time in the future This number w111 be added to the present supp1y
< . Using aya11abJe demographic data from the past, such a model will subtract
o appropr1ate percentages each year for death and ret1rement emigration,*and transfers L -
.to other f1e1ds The resu1t will be an est1nmte.of the number- of persons who should'be i

¥

available'and trained ag any part1cu1ar po1nt in the future. Extra we1ght1ng may be d

- . SRIEN .
given to recent(years, or it may not. Such trend models have sometimes worked we]] in )

A~ Ta < -

the past, and sometimes badly.. Trend models may give poor resu]ts 1f that trend :

. " A - ’

reverses d1rect]on or even s]ows or speeds the, rate'of change ,Th1s.has happened in iR

'

1 .
. some 1nstances for proJect1ons made ovFr the: past f1ve years. : . . :

.One way of projecting future demand is to ask the p]ans of a number of persons
. T N\ s
- who ought to haxe._some expert know]edge in the field, and ggmb+nTﬁ§/these responses to Ct

compile a statistical forecast. For- examp]e; 1f a 1afge number of employers are asked .,?j

about their plans for h1r1ng more sc1en!ﬁsts and eng1neers bver <certain per1ods of time <

>

- 1n the future and the1r responses are*aggregated, a p1cture\w111 emerge of the number -
of scientists and eng1neers who are 11ke1y to ‘be h1red if plams do not change Ofi - s

course, plans do change, and if the plans of a number of par 1c1pan€s change'dn the

-

same direction, the est%mates'wi]]—fai] substantially to mee the rea11ty

- .

Projectiohs” of demand sométimes are made by est1mat1ng a"value for some factor ,

El

such as the Gross National Product, and assuming that some proport1on of the GNP’ can be -~
< /'
trans]ated into JObS for sc1entusts and eng1neers . \V' e N . *kg//i,

Still other projettions are based on an effort to predict how much fund1ng

will be app11ed to solve a part1cu1ar problem such as protect1ng the environment or

‘ working toward energy 1ndependence This kind of proJect1on'ﬁs,hot/part1cu1ar1y usefull
»

‘- in determ1n1ng tota] manpower demand for scientists and engipeers unless many other.

4

3>

Jbroblem sectors aﬂso arg progected at the same time and with the 'same set of basic

[

assumptions.

.« ’

For some purposes, it 1s more useful to anticipate how many chem1sts or how

.- . » -

o many e]ectr1ca1 eng1neers may be requ1red to i1l the ava11ab1e jobs, wh11e in other

: . .

o » { ‘ \\\' o .-- ' . - S
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>

4

1nstances-the broader category of "sc1en¢1sts" or<"englneers

thé ‘demand for sc1ent1sts and eng1neers

outcome

]

‘is"similarly useful".

.

b

In every case,.when prOJectlons for the future are made, some aSsumpt1ons T

\—

1

3 1
must be made about bpth present and future factors that will affect the supply of or -

The prOJectwons themselves may affect the

.

Fer examnle, when hlgh dEmand s projected for a part1cular area more sta-

dents wwll enroll in programs ‘that will prepare them for those'Jobs

students who are select1ng study fields tend to react to a present employment market

even ‘when they cannot affect that market for folir or more years

employment is thh freshmen engineerlng enroliments, rise.

dsff1cul€y f1nd1ng pos1tlons, freshman enro}iments drop, thus produc1ng a smaller class

)

‘4

-four-years later

.

o’ .

-

.
o

o

. When new graduates have

e

Thus, when eng13

More jmportantly,

3

eering

]

AY
+

Since the assessment “of future supply dnd demand is s9, d1ff1culb, and s1nce‘

the prOJectwons that*are made may turn out to be wrong, it might seem that the process

of attemptwng to prOJeet supply’ and demand is not worth the time and effort requ1red

.
’

However, proJect1ons are among the topls necessary for planning.

-~
.

1nst1tut1ons

%

the outcome.

<
R1ght or wrong, such assessments

) }he parameters 1nm1nfluenc1ng the actlo

A4

[3

1f glven widespread - publicity, can change
"

ns of pbtentlal students2 emplgyers, and'tralnﬁng

Some of ‘these influences are inadvertent, but some are meant to change

For‘example, the amount of support ava1lable to assist students obta1n

.

tra1n1ng in' science and eng1neer1ng can be modified tochncrease or decrease the ava1l-

abté manpower ar few years: later

v

In the past

stnce most}prOJect10ns 1nd1cated a,

-

shortage of tra1ned people, this has usually meant an 1ncrease in support for the

1

t_ra1m_ng of sc1ent1sts or eng1neers

‘move in “the opposite direction

L

-

In the future, at least some of the effort may

For. example; a recent Nattonal Reifarch Gouncil report

on the need for biomedical and behav1oral sc1ent1sts]

,%\

indicates that some surplus of

-

*trained persons already exists and recommends that support for predoctoral tralnlng 1n

’spme 1nstances should be reduced.

tutions in dec1d1ng whether to add or drop particular programs.' Reéent projections of

4

£

-

O

v

g

N

.

5

Forecasts of over-‘or " under- supply are among factors used by training insti- .

N

-




1/ .‘ - .

over-supply at the doctorate level have been.cited among reasons for dropping doctorate

~ " .
. - * . «

programs”/at a number,of state-supported schools. * s

Even though the art of forecast1ng presently is* 1nexact amd 1ndeed some-
4
L t1mes gr0ss1y ¥n error, fqrecasts shou]d Be made because they are needed for p]ann1ng
R -
purooses They also. should be mdn1tored on i.:eoular basis and adiustments made, when
A . & ‘ N . ’

3

~

. change is 1nd1cated © ™
< .
. * ‘ ‘ s * ) ) —. ) . ’ . »
© = "+ RECENT SUPPLY/DEMAND IMBALANCES . \ N
o -~ . /

Beginning. durina Worldaar 11, and continuina uptil the end of,the 1960's. ther

te technological advancementhQf the United States moved at a rate which not only allowed
. ! . ~N / —
for the utilization of almost all* the scientists and engineers who had beer trained,.

———

but also displayed a voracious appetite.for more. - There were chronic shortagés of
. . \ . . .. , ' \
certain kinds of scientists\ahd engineers through the midd1é fifties, and great efforts

were made to increase the number of persdns trained in those areas, bath for tradutional
. L < . . .
.activities and for such exotic programs as space exploration. 1By the middle sixties,
these efforts in the form of®scholarships and fe]ioWships and G, I educational benefits,

. coupled with a rapid, 1ncrease in the proport1on>of young peop]e enter1hg higher. éducation,

'
had resulted in a substant1a1 1ncrease im"the number of sc1ence and eng1neer1ng graduates.

, B ' Unfortunately, these programs were set in mot1on with the assumpt1on that

\*

shortages would continue 1ndeF1n1te1y, and no long range p]ans for assessing cont1nued

need for such programs were forma11zed * ThuS, in 1967 when o\ﬁgets for the space program

, hit°their peak} young men (and an occasional woman) were still pouring 1nto the bottom of

the educational pipeline to prepare for careers in aerospace engineering, and indeed in”
! ’ /
all fields #F engineering. Even by 1969 when budget Pigures for ‘space and other

programs were dropping stead11y, freshmen eng1neer1ng enro11ments were still holding at

about 75, 000 entrants, ajthough & small drop had occured.* This meant that the

-

graduat1ng c]asses of 1970 through 1973 wou]d be abouts 43 000 per year .

R - 3
. Even as the space program cont1nhed reductions in 1969, the economy began to

.ﬁg}ter following years of inflationary guns-and-butter budgets, and industry as well as 1
. » ‘ - - ‘ ’
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q"Perce t UNEMPLOYMENT RATES l963°]976 government not\only'reduced hiring
8? . _; ' ) o ”‘- substantia]ly out a]so_began large layoffs
N s o, of engineers and scientists. By‘197i, the

pérsons had reached 3% (Fig.1) éven as
.record classes of new graduates at all

degree levels poured out qf collegés and —

'employment " always difficult to measure,

probably affecte 3‘ t least as many

1y

N 4 S~ _.—~-" and seeking jobs. These two groups were
] 13 .
\ RO .

’ NSepuinm=?d ‘ augmented by a thTY‘d group on whom no
¢ - . " i 1 4 J' | accurate data exist - those forced into .
T L7374 75 76 ’
. " Fig v éarly retirement in their fifties and
. early sixtiés, often with bittle or no pensipn/rféhts T -_‘ . -

- .

3

Wh11e most emp]oyment//eetors fa]tered, emp]oyment 1n aerospace stumbled down

/
h111 at a rap1d pace,,shak1ng out'not only the deadwood the part1a11y qua11f1ed and
V)

%the upgraded/eng{neers who had been hired in earlier years when aeronaut1ca1 efgineers
cou}d‘not be trained fast enough to fill the demand but a150 the h1gh1y trained,

° r1g€rously skilled specialists’of the _space age who kad made possible Nea] Armstrong S

\‘"g1ant steB/for mankind." With them went whole support teams, honed to a f1ne edge to

'wprk together tQ reduce the 1mposs1bf§ to the d1ff1fu1t e \\' . '

-

. Some of these Jobless mer WOuld have had reemp]oyment difficulty even ine&

a

steady emp]oyment market Some were not fully tra1ned eng1neers to begin w1th and

¢ .

wh11e they had learned: some part1cu1ar eng1neer1ng function, the1r training was often

v @

. not read11y,transﬁerrab1e to anbther engineering sett1ng But somelof them were'the

cream of the engwneer1ng crop The1r reemp]oyment difficulties s temmed not™Bnly_ from
i : " D .
a general JOb shortageﬁbut a]so from three other factors: unwillingness to refocate

, T

* unemployment rate for these highly skilled

scientists and éngineers as were unempIOyed

.
1

universities to Swell-theirf ranks. "Under-

-

¥

AN



t . . . fe
. .

(w1th concom1tant Toss in selling the1r homes, etc.); high salary requiréments to match

- S
! what they had been earn1ng, and in the case of ‘the aerospace_ eng1neers, a reputation _
. .

. . ¥
cost accounting Industry, requIred by its nature to show a prof1t was often un

v

w1111ng to h1re\the$e spec1a11sts accustomed to work1ng with a]most un11m1ted government

. " funds.

) N
v,

-

- tinued to be a prob]em in 1976 although not to the degree that occured 1n thé T971

recessron. 0f course. these rates are 1ow~compared to tota] unemp]oyment rates.

o . Meantime, a res1dua1\efj:ct in attitudes 1ds "become apparent and sc1ence and
. . "- *
., engineering profess1onals have beeh awakened to the Ser1ousness of over- supp]y’prob]ems

»

that 'm y\or may not have been deserved for' having no understand}ng of/’ the neceSSity of 7?.

Even those whose JObS have not been dtrectﬁy\threatened have fe]t threatened, and those .

who have 1earned through bitter experience that employment stab111ty and government -

ot . . '

contracf work aré somet1mes 1ncompat1b1e, have became 1ncreas1ng1y voca] Beg1nn1ng "
in 1971, the character of professional society mget1ngs changed D1srupte;s - not on]y

the student generation but angry men hn the1r foct1es - broke up meet1ngs and demanded

Ana NEEY

microphones: They also ta1ked to their ch11dren and tﬁe1r ne1ghbor s ch11dren and were

\\~.'l »
v “persuasive in their arguments that eng1neer]ng,and physical science offered little in
. » . . ’ . N « . M

{ return'tor 1ong.and difficult coﬁ]ege preparation

-

- ) ‘ 4
Newspapers and magaz1nes, tooy p1cked up the stories of cab- dr1v1ng eng1neer1ng
v i\
. gnaduates and aerospace spec1algsts se111n9 real estate This was 'news because it was

unusual. It made good feature stories. A

. ‘?1
/ 2 4
At the same t1me, sciehte and techhology were gett1ng a bad image W1th young

! peop]e because of a perceived re1£!ﬁonsh1p to an unpopu]ar wfr and to env1ronmenta1\

1 —*”'degradat1on The h1gh school class of 197V cou]d hard]y remember a time when the United

) -
-

Ce States had‘not been f1ght1ng 1n7V1etnam and they had watched that war through the1r

te]ev1s1on screens Their v1ew of"technology was h1ghgy.colored by the horrbrs of
napa]m defol1ant orange and sophist1cated bombs %hat could npt~d1fferent1ate :,
-, (f . o ,“!"& d *
N Ve - . N ‘ . L2 c ‘
R . LR . ‘.)"8” - -
"Y 1 s hd , ) '3 - K ‘
. PPN ) . ~ }: ‘
‘ ) \ s : ‘
. . P - .
' 4 d YN i - L4 Vv
« . LI .« - . I
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.
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~

phys1cs, mathematics and chem1stry also dropped desp1te 1ncreases 1n enrd]]ments

PxS

L] , ’ v
ombatants frem c1v111ans X S - ‘ e, T

Ay

These young peop]e aTso were the first generat1on to be broadly aware of ¢he .

-
¥

dangers_of envnronmental poTut1on They b]amed techno]ogy, and few of them recogn1zed

- v

* that the app11cat1on of respons1b1e techno]ogy was the onTy wdy to repair past damage

[N

N

and to ma1nta1n thé planet's habitability.

' - 4 ) .

- - f ., 4 ~ ’

L Both these 1deaT1st1c younq people and many who soqght“more materialistic

f
rewards in a career, such as prest1qe h1qh salarﬂes .and ‘job secur1ty,,expressed

r

the1r frustrat1on w1th sc1ence and techno]oay'when, in the freshman c1ass of 1971

engineering enro]]mént dropped from 71 500 to %8, 500 1n one year EnroTTments in’

in aTl other f1ers ;

Th1s ant1 technoTogy focus began to bTur in 1974 and by the. fa]] of 1976,
when JOb opportunitiés For eng1neer1ng graduates continued to be much better than for

.graduates in any other fue]d, enroTTments in the freshman engineering c]ass ‘were back
. . . ‘\ - o .
the TeveT of the m1dd1e s1xt1es ) &,i‘

B
-

.

. new emphasis on equaT opportun1t1es for women and for minorities, and espec1a11y in

¥
profess1ona1‘areas such as en 1neer1ng where their representat1on has been neg]1g1ble
g

* ‘s

Between fall 1969 and fall 1975, the number of first- yearé;gmen 1n<englneer1ng schoo]
increased an aston1sh1ng 470 percent although womerr were still onTy 8. 9% of the
freshman class of 1975 The 314 bTack eng1neer1ng:graduates of 1969 more ,than doubled -«

«to - 734 in* 1975 although the proportion”of the -total that is b]ack remains under two
N
percent Women and probably m1nor1ty members w111 continue to enter sc1ence and

- t

enq1neer1ng in 1ncreas1ng pr0port1ons, and’thTs chanqe wilt ‘need to ‘be considered 1n -
. . L -

prOJect1ng future suppTy ' \ T T
- v ! CSUPPLY  *-. Do

LN

¢
£

-

- ’ »

* The science and engineering manpawer pool is made up of persons alreagy

, trained and in the labo? force w1th new additions and subtract1ons constant]y occurr1ng

-~ 3

Persons are lost from this pool by death( retirement, and transfer out of these

!

4




/

-

-

professions. .Persons-are added in four ways:

by the input of new gr&duates at a]]

degree 1eveis the immigration of previously trained scientists and eng1neers from ¢

et Kl

other countr1es, the ‘transfer frOm other related d1sc1p11nes, and by "upgrading."’ Thfs

~ just because qua11f1ed entrants cannot be recruited.

pantféular]y

.

1alter process usually resu]ts from on- the job experience, but sometimes 1t happens L

-Thuse the "upgraded“-entrant, .
. 2

. . )
n engineering wheré he is a magor'cOmponent of the engineering workforce

in most statistical data, may be qua11f1ed ordy within narrow 11m1ts.

) & 3

. New Graduates
- _._9—

least over a short range of years.

-

/

v :

v N )

. X The entrance of dew gradyates is the lsast difficult §egment to project, at ®

~In engineering, for example’, we can begin the fount

."

at the.freshman year and in’ the sc1endes where a graduate degree 1s more Tikely to 3

> represent the profess1ona1 entrance level, stud§es of - Jun1or year enro]]ments and .

. - <

trends prov1de the beg1nn1ngs of a data base from.whlch to project degrees -

»

-

" Over the ‘Rast several years, as mere and more students have entered ‘the K

¢

nat1on S 1nst1tut1ons of h1gher educat1on, 1nc1ud1ng its gradUate schosls, enro]]ments

T if in the physical sc1ences and eng1neer1ng have fa]]en both as a percentage of a]] . o

LY

Sachelors and First Professmnal Degrees
~ _ in Science and Engineering. 1959-60 to 19714-075

.Numbe: of degrees avarded
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the percentage of phy51ca1 science and enmneermg degroes together‘ has dY‘OPDEG from \ .

1@%‘ to 7.2% 1n t‘he past ten years. That drop 1s expected to cont1nue through 1985.

’ i
" -'The doctorate pattern is s1m1lar . 3 o "
. RN ER LIRS C ez Lz
Desplte i;ahe: fa'!%ujg proportlons in th ,physxcal and engmeermg sciences., be-z
. - E X & hle 4
: - ‘i . ‘1 ¢ -
cause of the 1ncrea§1ng sf e of t he co]lege P, pu1dt1on the actual number of degrees
C i %
. granted in these f1e?ds gé@éral]y held steady or inereased through the sixties at all
degree levels wh1]e.those §n;the soc1a1 and 11fe §c1ence§ rose rap1dJy However' wh1]ec
the col]ege popu]at1on is st11} expanding’as 1% w1ff#;or another five years, both the .
peréEntage and the number of degrees in sc1ence and eng1neer1ng have fa]]en over the
past four years, except in ‘the life and $0c1a1 sciences. . ’ . o
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. and to~7 2% in 1974 75 (Eag 5) Current progect1ons by the ‘Natioral Center for. Educa- v
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T < . In eng1neer1n§5.where we can measure

. - TABLE 1S T . T ’
?ULE-TIME.FREShia@;ENRULLMENTﬁ 1ntended majofs even at the freshman year, the:.
~AND BACCALAUREATE DEGREES ., -

IN ENGINEERING, -
1964-65 10 1976-77

enro]]ment ‘drop from the fa11 of 1970 to ‘the fa]]

_of 1971 was a whopping 18% fo11owed by a further

whv

Bl

Full-Time | - BS . 11% drop. ih the fall of 1972, Enroliments leveled™
. i Freshman | Degrees | ° )
Year Enroljment . rGranted off in 1973 and started up again in 1974, with an
[ 1964-65| 73,682 | 363691 . . o -
-1965-66 79,87? 35,815 ~1ncrease in the proport10n of wgmen.s Women made up -
1966-67 78,400 36,186 I nine percent of the freshman class in 1975§iup from
1967-68 , 77,551 7 . 38,002 [ less thar two percent‘six years earlier. The '
1968-69 | 77,484 | .39,972 | e i K o
1969-7 78,113 42,966 -freshman class 1ncreased 18, percent_1n fa11 1975,
1970-71] 71,661 43,167 and is up another 9.5% in 1976
]97]'7% '583566 : . 44,190 ' - When freshman enro]]ment is p1otted
1972-73| 52,100 43,429 | T d f : i
1973-74{ 51,925 -« 41,407 against first egrees our years later, (Fig. 6)
’5354-75 63,440 38,210 ‘ we see not only Aghe abrupt sh1fts in popu?ar1ty of
N Y . A ' co- \ ) L
4375-76 1. 75,343 37,970 engineering among freshman, but also a "majoh change
. 1976-77.1 82,500 ' | *37,900 t
. + *Estimated T in the ratio of ‘baccalaureate degrees to freshman
. Source Eno1neer1nq Manpower . a/ . .
: ~ ~ Commission enrolliments four and & half yedrs earlier. =
N T . ENGINEERING FRESHMAN ENROLLMENTS. FIRST DEGREES, AND DEGREE RATIQS / .
.h:: . . AN . T 1
o C (000) . . .
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¥ : - Enrollments / .~ .
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The freshman c]ass is redzfed by attrition, especta]]y after the fneshman

,r';’-.'3- ' .. ‘\— ) ‘-‘. c.‘

:

o
; " year, and augmented by 1nput from tfo year co1Teges (part1pu1ar1y at thé,JuﬁWOT year .
: ) R .
] Tevel) and transfers from other su Ject areas Nhether the redUCed attrltJon from .,
** freshman year to first degree, i's cont1nu1ng ‘trend is not yet certa1n : ' B
L] ‘ ' “ \
. In phy51cs, the-enro]]m nt drop is S1m11ar to eng1neer1ng and the number’ of =
P " “ bachelor’ s degrees granted began to fa]] in 1969-70 The drop cont1naed through-1975
/ and will fall aga1n 1n 1976 (Tab e F wohen made up 9.6% and 7.8% respect1ve1y of
o -the 1ower dégred. qraduates aﬁd 4. 8% of the doctorates in physics "in 1975
. "» Q- s 13 —‘ / : . S . 1
A TABEE 2 ‘
3 . o’ PO 5\ PHYSICS NROLLMENTS AND DEGREES IN THE v, S i
o . —
- * b Undergradaate ° Graduate
" | Academice ’- % Physu:» lgegrees Granted Physics Majzors 1 Students -
L L .. Year . ;_: B B Enrolled - Enr]o]]ed
i . . [, o1 3 .
- (jgrlu): 10\“’ o T . Juniot Se“ion '
) Jre oY ~Bacheloi"‘ ’.a‘s‘t_;_r's Jo¢ t(V‘a te | Year Year Total | First Year
G AT 5__45‘;?5'- .85 | 8)8 7,873 | 6,386 112,256 | :
©lsez-ee o1 sen” o] 0o 752 | 7,526 | 6,675 113,006 | % 0A1
) ~ ;F T ~. S .
A 1958-66 - s sty [ ] 200 983 | 732 1 B5s [A3seal 4,167 o
- - £ T - 7 s
A ~ ies-ce | sidar [l zoso T eas | 7.000 6.295 - 14,876 | 43358
A Lee-67 - | =Bl 1 2993 | 13033 7,/845» 53092 5,504 1 1,162 i
< - T K3 - i B T
1967-687 . 5 s5oof 2,077 | 1.325 2? £708 38,3951 4010 T
° - YT - e ] Y T —t 7
¥ 1196869 - I ;5,974 2,223 | -11:355 7,‘587 P 7,019 135, zﬁs\¥3,o59~ £
' 969-79 © f 57ab T | 22871 isas | zenend 0o [14,372 ] %18 ¢ o |
1970 7 Ls',i;fs 2.3060 -1 T30 6,881 ¥:76,663 | 14,327 | ~%5,490 ¥ n
1971572 - 5,762 2,133 | 1,438 | 6,593 | 6,162 [13,276 | 3,336 | N
- Tt - ; - - -
, ]97?~73 N 4, §'3 N 1.951 - 1.445 6,012 5.806 11,8041 2.9C4 s
RALY 4,652 |- 1,772 | 1,236 | 5,858 5,608 | 11.119 . 2,698 N
8 . -1974— 5 4,571 1,557. 1,167 5,655 5,309 {10,410 ,668
bt P
4 - . ] >,
Sgﬁfce Amen1can Instxtute of Physics T, > <
§’§ »{ TBBIE 3 In the geological sciences, where
DEGREES IN GEOLOGY & gARTH SCIENCES e . . R , N »
T % ey - demand 1is 1ngreas1ng:a§\% résult of the energy
Near fBachelor S Master7s Doctorates roblemsy of the countr de rees are dro in
197071} 3330 71084+ MO pre Y (19 pping,
1971-72 /3861 1299 .- 80 Table The only reasoy they did not fa]]
o 1972:73 {4273 16 . | 577 ( \ yre j‘ y i
) 197 ?4 ‘ 4834 ~1604 570 - earlier i$ qnereased<éntollment of. women,
1974-75].¢ 4825 1512 |--492 I° : : : f ’
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enroalment ih 1974, 14% of master's enrollment and 10% of enﬁo]]ﬁent for doctoral
.degrees. These f1gures represent increases of 34% from the prev10us‘year for women,
undergraduates and 21% for women doctoral students ‘ ‘

Table 4 Tn chemistry,—the~dr0p'in bachelor's

:. »
CHEMISTRY DEGREE? degrees began in 19703 graduate degrees a year

Year Bache]or=s Master's[Docorates| later (Table'4). Bachelor's degrees.have

 [1964-65] 10,047~ | 1715 e . 4
1965-66| 9,735 1839 - 157Y ‘| risen slightly in the past two years, but T
1966-67 9,872 1 1831 T 1744 . ) C .

1967-68} 10,847 2014 1757 graduate degrees are still dropping. The )
| 1968-69] 11,807 2070 1941 . - ] ‘
1969-70| 11,617 2146 ¢ 2208 ) number of new Ph.D.'s is expected to fall _
1970-73| 11,183 2284 2160 '} )
1971-72| 10,721« 2259 - 1971 “below 1,500 in 1976. Women chemists earned .
1972-73| 10,222 - | 2230 - 1882 |, : .
1973-74{.10,517- 2138 - 1828 227 and 20% of the bache]cr's and master's ’
1974-75{ 10,549 1986 1822 .
' : degrees” in 1975, and 11% of the doctorates, N '
Sources: USOE, NCES . - , Yoo
s . R up from 7% a decade earlier.
“ N .
3 ’ I the 11fe sciences,- degrees . ;
- Table 5 - " : L
DEGREES IN THE LIFE SCIENCES awarded dur1ng the sevent1es .haye gont1nued <
Year BacheTbr sTMaster's Doctoratesj to rise rap1d1y at the bachelor’'s.and master s
- 3779 ’
gg_gg : ig’g?g gsgg 4131 levéls, where women make up almost a third of .
| sz, 4534 T
;?_;; gg’lgz g;?i 4278 the graduates (Table 5) The number of
- ’ 4524 : '
;g_;i Zg’ggg gggg v 4220 doctorates peaked in 1973. Nomen have. earned
74-75] - 9231 4216__ - . ' .o
7%U£§E: 636537 23 almost a fourth of bioscience doctorates
a K " - during the seéentie$.‘ Enrd]]ments in the ‘
- health f1e1ds also are r151ng rap1d1y
. ’ lTABLE 6 | Mathematics., too,,is a f}f]d with a
Q§;DEGREES IN MATHEMATICS é1gn1f1cant proportTon of women. In’ 1975, i )

. &

women earned 42% of the bache]orhs 33% of the

Year. [Bachelor's quter's Doctorates -
}g;%j;g gg’ggg . gggg . }égg : master s afid 11% of the doctorate degrees As
}g;z:;g %;’$;$ 22%% ]g;; .in the phys1ca1 sc1ences, degrees in thjs ¢
. SOURCE: NCES® . . . " field are dropping‘steadiiy at all 1eve1s'
§ ) K K .

ot . (Table 6)

S / . - '
.ﬁv.f" rd
— .
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.t . = In the social sciences, the number
o TABLE ] - f.d has continued to climb steadily fo
v . * 7 i . . '3 0 , e ) .
‘DEGREES N SOCIAL,S@IENCES - ( rees has continue climb steadily for ’
R N
. o ” 7 S . two decades, although the social sciences’ .
. Year Bache1or s{Mastér's[Doctorates] _ o
. [7971-7217333,604 " 15,176 5073 | proportion of a]l degrees is now dropping
1972-731,140,579, 14,976 © 5200 _ ‘ ‘ o ‘
1973-74+( 145,449 | 15,974 5449 | (Table 7). In 1974-75, the number of Ruchelor's
11974-751 150,467 |,18,483 | - 4100 v N R
- -, . and masiteirs degrees continyed to rise, but the
Source: NCES ™ . : . ' .
A e doctorates dropped in that year.,, Women earned’
43% of the bachelor's, 34% of the master's and|33% 6f the doctorates in the,social
" sciences in 1975. ) 3 B
. \ .
- 4 .
v - TABLE 8 » « o - . >
’ 5 bCIENCE AND ENGINEERING DEG%EES AS A PERCENTAGE : _' AN .
=~ 0OF ALL DEGREES GRANTED , : ) v
4 — P ' : \J_ ~
Computer T e : ' 3
R - Mathematics and Enginger- *Physhyp! Biolagical  Agniculture -
-~ Year ‘and infor- g  .sciences  sciences  and natural . Social .
statistics mation * R resoyrces science  Psychology .
- sciences . . .
B 4 . 1"
! “ Bachelor's o
A . .
196465 .¢........ 39 , 1.3 3.6 50° 1.5 16.4 29
1974-75, ... L 2.2 05" 50 22 5.1 1.7 . 161 5.7
1984-85. .. \nuiae 1.7 09 < 57 21 49 1.8 14.7 7,
. - Master's - ’
1964—65 ... ....... 3.8 0.1 10.3 42 1t 3 1.4° \ 82 1.9
1974-75.......... 1.7 0.9 5.4 r X 2.3 1.0 6.5 2.4 .
1984~85......5... 1.3 1.5 5.1 1.6 22" 1.0 5.8 25 .
- i 7 Doctor's . - s 4
1964-65.......... R 130, 172 1.7 a0 . N 5.1 '
of 197475 . ... .. 29 0.8 9.8 10.0 102 ! 28 ° 1.8 74 :
1984-85... . 0., LT Ti08 6.2 7.1 83 | 22- 106 ° 93 )
NOTE.=Data are for 50 States and (h'e Dystrict of Columbia for all years. . * . f
Because of roundmg deiam may not add to totals, ) -,
.. beless than 605 ) : ' ! ) ' .
-S urce: Nat1ona1 Center fbr Educatton Stat1st1cs o - 2

N % e .

The degree ‘pattern of the past ten years 1ooks fa1r1y clear (Table' 8) Séu—

“ "dents have con&pnued to maJor in f1e1ds fhat are““ﬁready over crowded pSth01oqy,.
& N d
soc1a1 sciences, educat1on and humanat1es, wh}le degrees have been dropping in f1e1ds .

‘

such as eng1neer1ng, chemistry, geology and mathemat1cs PrOJect1ons_10 years ahead
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« ¢ . ) .

show a generah continuatior of this t'rend The proport1on of WOmen is r1s1ng in al]

-~ -

. ' these f1e]ds, but is stﬂl far below their proportion. among aH students 7 , L .
- ‘ o TABLE 9 9 K N "~ _ * An examination of )
* . PERCENT CHANGE IN TOTAL -GRADUATE ENRORMENTS e LT s - .
- = BY FIELD, 1970-71 T0 1975-76 . ey - _changes in graduate enrollment -
. . » N . p 3 3 X
- ) *over ‘a f1ve year period as ,
. 1970-71 1 1971-72 [ 1973-74 1974~ 79
¢ | FIELD ~T0 " TO TO 6 .| measured b_y the Council of -
T - -7 . 11971-72 { 1972-73 | 1974-75 {1975-36)
. J Education = 46 0% +5.7% | +8.50 1 +3.52/ ‘@raduate Schoo‘ls shows the
. Humanities 4 +1..1 +2.8 '] +2.1 +0.6 . i
. Social_Sciences "$3.3 +3.2 . ¥2,7 - [ +2.5 p1cture clearly (Table 9). .
S Biological Seiences'| +9.6 +4.5 +9.3 +6.4 Ty o= ' " ‘ *
' Physical Sciences | 21.9 |. 6.5 | =1.9. ] #1.7.] Cnroldment has been “5{‘9’ ¢
Engineering,. - | -2.0 | No Change} +3.0 R
Total ATT Fields 3.0 T 1.9 T +4.4° [ +1.5 | ‘ond fairly rapidly, in fields
- Source: Council, of (‘-raduate Schools of the U.S. '.-" where surpluses a]ready ex1st
- ‘ . TABLE 100 * ) and more are, pred'icted ) .

) ‘ WM%WW " Enrollments have fallen insthe
. ‘ . L - .

physical scienées and engi- -~

‘ Percent'-‘»
. Area ’&'.F,w.eld of Sc1ence 19 ‘7‘ 2 197 3 ChangL o neer1ng wheret, belew the \
_ o Total . 160,302 157,306 | -1.9 - . : T, :
; - | Engineering’ S 40,960 ' | 39,525 | -3.5 | = ,Goctorate at, ]eést jobs are ’ o
Civil - - - ] * 6,555 6,508 -7 - .
. [TElectrical = | 11,542 | 10,636 | -8.3 | - ge“e'“a”y e’@téd to be in
Mechanical T 5,793 | 5,566 | -3.9 " bal H i 1 -
“ATl Other .- . 17,070 | 16,865 | =122 | ™~ ance with. supply.
. Physical Sciences 26,387 .7 25,777 | -2.3 ' ' |
y Chemistry = ' | 11,482 | 11,067 | -3.6 | E“M”'“e“ts’ how-—— }
Geosciences ] 3,935 4,104 | ~4.3 ' ‘
- Physics 5,007 8.002 | =5.% ever, may have turned up again . |
' "A'Ty—] Tther T 243 2,200 { 5.8 |.-. g .
> . | Mathematical Sciences 12,825 | 14,379 | 3.0 at the grad“ate level in some Q‘- .
Applied*Math i 35388 3,574 5.5 : . . |
Mathematics _. 10,119 | 9,440 | =6.7° Gf. these. fields. The - = 4
Statistics '\ 1,318 1,365 | 3.6 ' M N -
. i [Tife Sciences 30,959 | 31,651 P 2.2 Natjonal Sc‘encgfwﬂdatw“ ,
Jdoa Agriculture ™ 7,665 7,857 &5
. - Bgochemism o 3,227 3,257 2‘\19 reports that betwgen 1972 and
i - ,365 * ,459 “ e
%}?lg%er X - ) 13382 12,378 ,;47 1973 graduate enro]lments in )
{ Psychology, 13,436 | 13,246 | -1.4 ¢ '
Social Scfences 33,’735 e 30 , @ set °f matched dépa’“t’“e“ts
' | _Economics. - . 7,057 | ~ 6,878 ].-2.5
‘ " [Political Science 7,752 | 7,435 <4.] d"°PPed' in all areas except -
Sociology . - 7,662 |- 7,011 | -8.5 ’ -
' ATI: Other ‘ 11264 | 11,408 1.2 the 1ife fcfencei (TabJe 10).
y 1gased on full and part- time enrollment in.3,374 ! Tt
v matched departments t‘eportmg or each of the years g - - . o
SOURCE.:, Nat10:1_a] Sciénce Foun at1on _ , ﬁ* S
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P a ~ .- . ~" A
< e 4 )
D - ' . " 4 - ‘ a ¢ )
N . » . e § R \»
. -~ 1 , ’ .
.. . & . - . .
oo & JTABLE 1V 0 - - _Bedween 1974 and 1975,-howeveré matched departments .
v -~ — < .
s Grad ence enroliment by field, 1974.25T ’
5: raduitp science ". mentby e repo’rted 1ncreases me,en?‘*oﬂmént in a1most all. ‘o ,&
‘ ’ T % Percent o - <X PR R
. A d freld of sc1 1974 ¥ hange o - 3
R e L ome | freds of science. fab1e@plT The increase cof- '
. . » TOE g , fawsosz| mbes2i 93 |7 T . =\ 24
. [puneenng ‘} % 58082 | 62 580 77 d . i
S | cvebea 1o . awe] BomE 7y tinues to be rap1d in the»soc1a1 sc1ences, foHanng ; -
2 Ciwif A ‘;93; ’;; ;;; i n:: : .o , . .
Electrie. R . 1
< Industeral A | Biel< so |\ the pattern of the pa§t severa] years.:. o .
N Mechanrcal 7789 | Y789 ¢ 6 {° «
’ Allo(hev 12,694 | 34 303 127 3 . -
Phyiical and enviconmental R Natﬁona]c Sc1€nce Fo%ldatwn projections-
sciencey | - .. 34-233 | 34977 22 . .
- Physical ciences total . 24,534 | 24 549 ™~ O
. asonomy 5 S A A LR of grdduate enro\lment by . f1e1d of sc1éhpe in 1980 [P P
PR Chemistry # woeos USTANE L ; § § 7y &3
_ . Physics Joor oo 29 d1 3 - A ’ 5
' : Environmental sciences total 9,699 | 10428 7y an 985 ar.‘e. Shown in Ta b.}e 1%‘ - ¢ 1 )
- ¢ Atmospheric * 1008 ) © ges =20 ¢ : - . : Yy .
Geosciences o] 6,708 7 394 02 | . * T - . .
. Oceanography . 1,983 204 32 L ' * . v EN . N > o
Mathematical scrences 19652 { 2037 [« 35 . & . ¢ ’f\ .t - - ¥
- Applied mathematics . 6 089 6 760 110 - Co. v - -~ -,
. Mathematics ! 11744 | w1522 =19 i A 4 . . .. B ’\
Stafistics o 1819 | 2055| 130 . L. . — . ...
’ Lifsctences . 62,980 | 68,88 | 94 ! - - . ° Mo N
E Agneyttdee” T "T03%6] 1nass| - w08t T e . : PR . R
. Biolhemmey 378 | 3653 | -7 . . .t , e, . .. ‘ .
Biology 105004 11 783 178 " f ]
S L ' Botany L oes2| 27 33 . “ N . v B Ve
“‘:’ 7] microbrology e 3849 39Mfr Iz . - ’ « s, ‘ -
1 N Nutatoo | 2,651 2497, 17 ~ . .
SR L~ {1 : SR
TN e Oher broscrences ~ e f 0w us e T P L .
}Qi. Chmcal medical e 14835 | 16,381 104, > R " o . ; <
T‘ '5~Psvchologv ’ L 50521 27123 83 , .. oo oL T L A SN
. 43&\:1;<.enm o ~65983) 767591 163 . . ¢ PR .. P V. /} I
’ Anlhlopoloxv L 5675 | 686 zz . O - N - . . : -
. “Eeonomics 5, ' ! 0550 1;32 _’;7: < - . . s . SRSV / o s .
C L . . 7227 . . - .
v . Palirest serence sae| wes) 21, TABLE 12 .- - . -
Sociplogy . 13 224 141 1 . N —ﬁ'—?—‘ . - - \ . .
Mo - | uon] wen]] we ENROLLMENT FOR ABVANCED DEGREES IN : el
8aséd on full and part me enroliment m7bf>lgudua(edfpar(mems SCIENCE@ SIN E«RING FIELDS: . ’
SOUHCE Nationat Scrence Foundation | . SOTAk, FALL 1960-85 . ’ -
- 2
3 ’ ' [ g — s, . -
¢ . » ~
. — g S
‘ - 7 4 Total Physical ~ %e., ° Mathematca! Lnfe Social A
IV . Year ’ . S/E sctences, £ngnéenno scwndns scieBces  sciences =
: ’ PR : . . T ’ e = Totnt [ A A
- ! . L . ,‘v v . i
) cs L . 1060, AN 120638 25707 - R3663% - " 770 L1975 ™ 26,810 .
:, ' 1951 . 128794 26553 39,36% 12 671 21,446 28757
. . / oo . 142 433 28.591 " 43,850. AL RS 237953 31918 ({ °
PO : 1553 ., 158051 30959 - 48917 . 5974 26,888 35313 \‘ :
o : : 1964 178,123 34061 o318 -, 16805 130787 40152
- . ‘ 15 . 195346 36506 - 57916 . v . 210% o 34748 45,561
< ks ) 1yhh L 207,049, .37.8500 . - 5R.338 . 2350 37,00/ 50,604
196G/ 224,468 40 447 * . 162633, ?{),CbG . 39,954 * 56368, s
’y ’,- \ 1958 234651 40,937 “ 63062 o 26040 41,676 81,546 L
. ' - ,, ‘1959 s, 243115 39 635 65048 ., 4 <3&175 o . 44,203 65408 |- T
' ' wo 252,159 40 11% - 64788 . ‘e rGOR, <. 46, .’éO 70890 . )
N 9N , 246,100 38928Y . 59 321 - 220847 T a706p & 71342
L4 . 1972% - 242988 360477 55847 ' % 28064 - 49.118 73.912 .
) \ 1975% 244 354 35995 54567 7, 27623 o 50,714 76 osf( - -
\ Projectrd . ~ . * & O e Y -
. . ‘. » .
. Ca 19EL Feon e 237000 26 500 ~481000 " 22800 52,500 87,000 T
g 1980 Sisrc #87 400 31100 55100 ¢ 7 28,70 _ 66800 105700, .
. 1955 Prosabte 210000 | 19000 | 45000 18,100 47000 2 80 tsook B
- - © 11985 Sta e 314800 27100 ~ 57.900 ,29.100 . /8.800 _ 121900 %
. *Data not available when projections were ade. \ ¢
¢ N . ¢ Sources: 1960 73 data NCES. PrOJéct1ons, NSF - . X ,
- . ’ ) N e N ! M ‘ . - b
. ) . . .
4 4 - . " ¢ w . t A
P e . - - - : + s . . . coo
\)4 ‘ . R ) 2 2 - AN ] o
- - P . , -t L -

P . - . . P o
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Imm1grants — * ?) 3
. New graduates ‘make up only a part of the entrants to supp]y The numb rof .

o c1ent15ts and englneers who 1mm1qrated to the U S\peaked in FY 1970 at 13,300, but fell «
- A 2 .
, . Y 1 TABLE 13— o {to 6, 600 ln FY 1973 down more "than
] . © IMMIGRANT ‘SCIENTISTS AND ENGINEERS. 50% from the peak,, because of stif- )
4 Fiscal] Total e - — o
. Year | Scigntists Natufral © [Social fer restmct)ons on 1n]m1,grant
N & Engneers Engineers? Scientists*{Scientists*} - T
. : . L T - s¢ientists .and engineers entering .
o f Cleggge -’,‘ 369*’; Qg\ 413 NA 4G thé U.S.é to wor_k % wh{ch were estab- n
: - 2045w .| T 766 NA s
Lo : }gg? g’ggg*ﬂ } 59 507 > NA 1lished in FebrlIaY‘y 1971 (Tab]e 13). ,
[N o~ ’ 591 A . K
. 1 . I\ ‘ 245 ’
_ 13552 . g’ggz gy;gq ' g?g ‘ 143 A report in preparatmn at° NSF <
. }ggg_ . g’ggg \ g gg? i _gg? ]Ijg- prov1des data which indicate that
SURRNNE (St B S ;22;‘ {386 01 1%L the level established in 1973 has -
. N ’ ) T w9 - L - . * Ve
4 4)032 - ],2-‘.7 ' 136 Pt ' "
T }ggg . 2328 3,950¢ L. 7,188 152 - |continued through 1975. - I
. o] 1960 4,530 3,354 1,043 . 153 .
Copser | 4an 2090 | 1002 170 - - TABLE 14
. 1962 | 4,297, o} 2,940 ~f=laest o 192 PHYSICIAN AND SURGEON IMMIGRANTS
s 1983 5,933 4,014 | 1,688 23] " COMPARED WITH NUMBERS OF —  \
e 1964 5,762 . 3,725. 11,754 - 283 ¢ U.S. MEDICAL GRADUATES :
: 1965 5,345, " 3,846 < 1,597 302 . . R ,
’ - .| 1966 %205 4,915~ 1,949 341 ["Fiscal [U.S. Medical| Immigrant .
v | W67 12.5¢3 8,821 - 3,152 1 544 Year | Graduates- Physicians s
N ¥ 196% | 123973 _,,3.& 3,110 550 1962 P N
1969- | 10,255 | 74150 . 2,601 504 ) »108 >
1970 | 13,337 ° 9:305’ 3,264 268 1963 *,264 <] 2,093
1971 13,102 - 9,015 " | -+ 3,456 -1 - 631 " -
TT972 | 11,323 Y| U 7.436 31 | 66 (984 L 7,336 2,49 . |
1973 6,632 4,443 1,790 399 1965 7,409 2,012 G
*Includes professors “and ifstructors — , _ .
i **Total exc]udes a small number of sacial scientists. for 1366 7,574 - 2,552
Y whom data are not available. - ' o L1967 - 7,743, 3, 326
Source: National Sc1enc/> Foundation -, | S o968 | . 7’§7‘3 3 128 r ] !
T . ' 1969 |° 8,059 2,756« " |
: ’ ” Eng1neers typ1ca11y have madekup 65 to 70 1970. 8,357 3,158~ .
- | s, ,75 '
pertent of the total of 1mm1grant sc1ent15ts and eng1— ]9.7] . ?7'4 — 5,756 A
s ' 1972 9,551 1 7,143
o neers, with the’remainder d1str1buted thraugh tite 1973 10, 39] e
. natural and soc1a1 sc1ences 4Imm1grant sc1ent1sts 1974 11 613' 6,321 |
- 1975 | 12,714 5,361
N ¢ of the\ .
T and eng1ne§rs make up on]y e sma segmeu, o * Sources: Mational Science Foundation

- total U. S. sc1ence and endmeermg manpower pbo] Journal of the American Medical
) Assoc1.at1on v. 2344 No. 13

K
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" - Phy51c1an entrants, however, ctonstituted, about 40% 8f 3 tota] of new U S.

graduates plus 1mm1grant physigians in 1973 -(Table 14) Some of—these 1mm1grant bo- .
phys1c1ans takk”’ other roles 1nh£he ]1fe sc1ences, and never become,11censed as U S. !
KA * £ Ve . 5 - v .. . -
phys1c1ans. “ : . { . .. . A

, .\ R f - . . . -
- . . Y ’ "o

f : , .
"Other Entrants . . i ' . D

>

-
.

N}

. R & ¥y th1rd sourée for new sup 1y, part1cu1ar7y Jdn eng1neer1ng, is the rest of

( - - .

Ve the, technolog1ca1 poo] 1tse1f Techn1c1ans and others w1th 1e§s than a bache]or S

r . -
v . - .

. degree in eng1neerang often are c]ass1f1ed and emplpyed as eng1neers w1thout the forma] , ;

* education of eng1neers Add1t1ona11y,,a smaller(;roup of‘persons transfer into engi-

t \

neer1ng from other d1sc1p]1n§s usuaY]y mathemat1cs or the phys1cal sc1ences, to add to .
this poo] The pumber of 'u graded téchn1d1ans or “pract1ca1" eng1neers‘4§ uncerta1n,
8 but these 1nd1v1dua1s become 1mpon¢ant on the supp]y s1de because theip num%fts increase

0
dUr1ng per1ods of expand1ng demahd and/or fa111ng suppty of, new graduatesc They are

t . also in the forefront of 1ayoffs and.the tail. of reemp]oyment - creat1ng cohs1derab%£- - e

-

PR
human\tragedy',/Transfers from one fle]%L to another w1th1n the sc;ence and eng]neer1ng ol L !

L . ’ —

pool also are common ‘ ; ,

J ‘ . . ; , @

Existing Pool of Trained Scientists and Engineers - - < . .
L

0 ' + . -
. .

L New graduates, new immigrants and newly classifie hgineers and scientists “ e

L movg 1nto the ex1st1ng manpower pool This, technologica)” poo] 1s constant]y depleted

* \

. as we]], through deaths, ret1rements and transfers 1nto other fields or 1nto manage-
Ep‘g-- ——r ) » . . :
T «ment areas A conservat1ve est1mate ‘of annua1 dep1et1on is 1 .5%. ~ !

. e
e NS ' , s ’

One magdrvgource of 1nformat1on about the existing science and- eng1neer1ng A . at
' manpower poo1s is the 1970 Census and the 1972 and 1974 Postcensal Surveys of sc1eht1f1c
PR - A . . .
and techn1ca1 manpowerT . o ! o D m -

I ‘ A’nationa] samp]e of scientists andiengineérs, identified from the 1970

Census,\was surveyed in 1972 and again in 1974, The 1974 survey forms one part of a

three tpart Manpower Character1st1cs System of/the National Science Foundation. The . —

b ‘second part cons1sts of b1enn1a1 surveys of a selected samp]e of doctora] sc1ent1sts L

- 4

¢ . and eng1neers performed by the Comm1ss1on on Human Resources of, the National Ac%gemy of
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hnd '

h Sc1ences and the th1rd part est1mates new entrants from Un1vers1t1és~and colleges.
F1er 1dent1f1cat1on of the 1974 Natvnna] Sample and in the combined Manpower Charac-'
teristics System 15 shown in Table 15. The National Samp]e represents about. 55% of

the . total with the proportmn be1ng hjgher in some f1e]ds, notably the physical

£ sc1ences, and lower vin the 1ife and soc1a1 sciences ana psycho]ogy . s
) A T
A . lable 15 ' S . ' )
- S - yls. SCIENTISTSSAND ENGINEERS ‘BY FIELD, 1974 / .
S | o L v ‘. NATIONAL, SAMPLE AND TOTAL, Mcs;w ~
. . S Y .- National . .Tota]hManpower‘ o>
JF Sample: Characteristics 3ystem -
'F TEL D . Number Percent Number Percent
- Total, ATt FidTE 1,079,698 000, [~ 1,973,200~ T00.0
2\ 7 | eisical Sciemists: - anen [ n.2™ 188,30 9.5 | F,
: Chemists . 87,334 8.1~ 138,000 7.0
b Physicists/Astrononers 27,519 2.5 42,400 21 1}
, Other Physi cal ‘Scientists - 6,158 I 6] . 7,800 .4
; [ Mathematical Sc1ent'13ts ‘ .© 27,833 2.6 ‘ JO 400 3.0 1
.| Mathematicians 20,076, | --%.9 | [a 43,500 2.2
: Statisticians. - . 7,751 7 *"16.900. i
Computer Speciafists * '+ 55,186 5.1 125,500 6.4
Envisonmental Scientists * 129,466 : | . 2.7 52,000, 276
©|_Earth Scientists " i 24,584 2.3 #.,600 . 2.3
+ Oceanographers — o 1,563 * | 1 2,000+ . 9N
" Atwspheric Scientists 3,314 . .3 53000 .27
» " |Engineers . 687,91 - | 63.8 ] 071 ,800° '+ -54.3,-
[ Life scientists | o a2 |+ 3.0 ] 193,906 9.8
. Biological Scientists . - 35,9% | 3.3 118,000 ¢ 6.0
Agricultural Scientists - 28:790 | Y 2.7 97,0000 2.9
L Medical Scientists - . ~10,737 1.0 18,100 . - .9
o " Lpsychotogists o *. 34,889 3.2 94,700 L 4,8
. * I social Scientists 47,940 4.4 186,700 . 9.5
Economists . 19,750 1.8 | 54,600 2.8
) Soc1oiog1sts/AnthYopoLgmts 11,158 - 1.0 . 50,400 2.6
' _Other Social Sgientfsts 17,028 | © 1.6 | & ' 81,700 4.
N SOURCE: ’\r:lat'lona] §c1epce Foundation, NSF -75—31-33 and NSF 76-312. P
. [P
o - j ., RN T \
e : "
7 T ‘;! $§$
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In the 1974 tota] estlmates, the Natlopal SC1ence Foundation finds only .

. -

185,Q00 women (8 000 eng1neers or .75% of the total, and 178 000" sc1ent1sts (20%)

for a tota]‘?epreSentat1on=of ;less than 10%. 4 ’ /' L ' '_ ot

V '

In 197? the Nat1ona1 Scienge Foundat1on found that the proport1on of persons
*in each occupat1on whose h1ghest degr‘e is in some other f1e1d ranged from 28. 4% of the‘
nnthemat1ca1 speC1a119ts ta 9. 6%’of the’ psycho{ogists, thus aadang another comp11cat1on
‘to est1mat1no supp]y on the basis of degrees granted by field. Among those 1den€1f1ed

*q

as phys1ca1 or life sc1ent1sts fgr examp]e, 1ess than 80% he]d the1r high st degree 1n

these broad f1e1gs W1th1n more deta1}ed f1e1ds, the” var1at1on 1s’w1der

chem1sts, 77% held the1r h1ghestldegree 1n chem1stry, but among 106, 309 computer e
pec1a11sts, only 6% held the1r h1ghest degred’1n computer sc1ence and Systems ag;]ySIS

The proport1on of each group that has no degree or iess than a baccaldureate

.

“ha e

pEe N

.', degree ranges from 114 of the enganeers to 1ess than one percent of tho 11fe and sdc1a]

4

sc1ent1sts T e . | f - e N u
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These groups a1so vary w1de1y 1nﬁthe 1eve1 of forma] educat19n ach1eVe&
4

proport1on w1th doctoratesranges from less than 4t of eng1neers to a]most 50% of, psycho-

Among 104,413

- . Source:

h1ghest degree (F1g 7)

Nomen were 1ess 11ke1y than'men in 1972  to be work1ng 1n the field of their .

+

. N -
National Science Foundat1on
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logists (Tab]e 16), . ‘ -
: AT TABLE 16 . - <
FIEL OF QENTIFICATION OF SCIENTISTS AND ENGINEERS AND PROPORTIONS WITH - ° :
HIGHE EGREE IN THAT FIELD WITH NO- DEGREE AND WITH DOCTOR#*f 1972 o
R s v 7 N1thii7ghest R R !(" .
o - . Degree (1972). % With Less :
.| Field. of.Identification] .Total . |- th Field of | . Than B. S.7| % With . ’
’ s o " Professional Degree .Doctorate [v .
- //- N _ Identification |° « .
. * F - . Tt
+ 4‘g1neers .. « | 840,000 " 82.9 10.9 - 3.8 &
Rath Specialists ~ | 315132 . v71.6 6.07 '30.1 :
* Life_ Scientists 77,163 79.7 10°,6 . 32.5 |-
- A} g < -
YPhysical Scientists , | 179,812 78.7 P 2.2 35.0 -
JSocial 'Scientists -, > .|, 59,232 271 0.6 32.4
Psychologists ~ 36 ¥84 90.4 - 0.5 49.7

o
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¢, . Percent of SCIGI’ItIStS and engmeers total gnd women, .
i . whosefield of study for highest degree held® was '
L : same as field of identification, 19\7‘2 ' ¢ . :
e . . _ & ‘. '
. : o _ Fieldof . (Percent) . - T . .
Pl ) _ identificationg 25 50 75 - 100
. . Tr T T g .
4 , . , N R
‘ . . .. . Fotel
Engineers . N .
- 4 . Women ' .
) . : “ . : - .
Mathematical .
- specialists . |
N X .
[ . s,
- Computer .
' N\, specialists ,
‘ Operations s
. ) research
- analysts ) v
/ s Uiescnis o ™ '
) \ * Physical® ) ‘
soyantists VP77 77 27 el el Rl I I
e , .+ Psychologists jmp . | a .
: - . . P i u , ‘ ']
- 0 Social m_' . . L0
. scientists . .
ERe . . ’ . e v
. P’ . 4 - .
o 7 , n 3Bachelor s or higher degree, . . i > .
SOURCE Natpnal Science Foundatlon . L .- . *
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To, show some of she difficulty 'i’n‘defining the manpower pool -for any field,

. Wecan use engineering as an examp]e. - T
Y ' . o . » v
Examining the figures« from the.1970 Census and the 1972 Postcensa] survey in

v ¢ ~;

another way, we fmd that among the 966,000 whose h1ghest degree waSm eng’meemng,

4 o

ONLY 58%,100 were working as’ engmeers whﬂe 382 800 were 1n other occupat1ons ngng\ﬁ’

P

=
the 1 ,242,500 listed as eng1nee‘rs in the 1970 Census, only 854 100 have an eng1neer‘1ng il

degree 159,600 had a degr:'ée m another f1e'ld and 498 800 .had not earned, a bacca]aureate'

_ deggee. . L - : _— )
- ‘ S A ) L )
t ... Schematically, this engineering population of 1,2423500 from the 1978 Census,

" can be reduced’ to 986,000 remaining-after filtering through the National Science
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Foundation postcensal criteria. The remainder of this group, as rg;surveyed in 1972

- 4

and 1974 reduce$ further (Fig. 9). < . . - A
. e _ ENGINEERS ' -
) - ° q . " > .( -‘ ‘ N ’ ”
, -’ L * L' - N ot
g--=--- H1ghest Degree Engineering---=---- ) o — ST
, 966,000 :
€ecacpmmmoaes 0ccupat1on Eng1neer, 1970 Censys--g=--nuu- > *
. . - 1,242,500, . .
. . - Viﬁ
Other e o Other | Less thar BS Degree|. -
~~T0ccupations - e .. | Degree | )
, 381,900 | 584,100 . | 159,600 ! 498,800
\\\“‘ Eng1neers, NSE Postcensa1 Crfter1a s -7
N v '« 986,000 Nl <
. ’ ~ i =
) . P ;
. 308,000 478,000 S w
. S S _
NationaleSample, Engineers, 1972 Postcensa] / P
4o _ 799,935 . I ¢
i i iy < - / :
Lo " . . 1 o ‘
i - ; . %3]
1 157,900 419,800 . {126,900 w
l : | I ’
Natrona] Samp]e Eng1neérs, 1974 Postcensa1 S
I : 687,911 )
E w w t
- .- i - N
’ ; ‘1]5,900‘ 536,100 _ Jd o w/
s N ) N . = O" 8 .
" Sources: U:S. Census Bureau; National Science Foundation : Vet

- < Figy 9 . ‘
gsa National 5c1énce Foundat1on s est1mate of . 082‘000 engineers in 1974 compares

© with BLS ‘figures of 1, 170 000 emp]oyed as engfneers in that year. Most of this

’ d1fference appears--to he non- degreed eng1neers

Probably the best measure of thg science/engineering manpower pool, at 1eai}
N \ < " :

for 1970, comes from the National -Science Foundation's "redefined" augmented Census

sample of scientists gnd engineers, which used a series of criteria inclulling self-
. ) v S < N .
identification,‘eduééiibna] degree level and study.field, 1ab9r_force participation .

. - N

apd other professional characteristics to idenfi% scientists and engineers. The 1972 “
n Lher p W I y . 91 /

-~ * L .
. ¥ . .
. . N . . . .
; . - ) . . f “
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N and 1974 samp]tng is less comprehens1ve, s1nce some persons in the ]ong;tud1na1 study

"w
» .

fail to respond to successive surveys. The estimated 1974 sc1ence_and engineering

inc]udes new entrants to the workforce since 1970. A

v
Pe rd

population (Tab]e 15)

a‘

Doctora] Sc1ent1sts and End1neers ' ‘

~

H
The doctoral workforce 1n science and end1neer1ng is of specific concern
in relation to’academic and research activittes. v

In 1975, the Commissign on Human Resources of the National Acadepy of

5

v
.

" Sciences reports, a total of 279,400 doctoral scientists and engineers who had

,

récebved their doctorate prior to July 1,

'

13,900 were retired or were not 1n the labor force for some
L

1974 were livina in’ the United States.’

S

Wfth1n:th1s total,

other reasor, brirging the aumber to 265££E{T-Bv 1976, the labor force of doctoral

OO

scxert1s s and engineers had increasec to approxirately 277,500, fol lowing the add1t1on of

nen doctorates from the FY 1975 class, end the normal 1osses to emﬁdrat1on death and -
. /] . -
t;re nt. . ) )
J,.--.,Iﬁ:’stud/ of doctora tes in 1975 previges useful inforiation about some

characteristics of this ooou1ation3 P

e Distribution by field of
. Yy

v

Table 17.

‘the doctorate and field of employment is shown in

A

A net 1nflux, 'rom f1e1d of doctorate to field of emp]oyment appears in

earth sc1ence, medpcal science and non-science emplqyment while phys1cs, chem1stry,
. v TABLE 17 = .

»
. _— N .

&Stnbuhn'\ of Doctoral Scientists and Ynmncus in the Umited States,
1930-74 Graduates by Freld ot Doctorate.and Field of Employmeni. 1975

: Field of Doctorate - Field of Employ ment

¥

~

¢

N @ N . 4

279,351 ¢ 100.0 262.991" 100,0,

[

Allt lclds

7

6.4

.

P o
e

Mathematics

Pnysics’ Astrzonomy

Chemmtry
Earth Sagences
Enginecenng
Bioscynces

.

Africuttural Sciences
Medical Sciences
Biological Scgences -

. ‘Psycholog.)
SOle‘S\ weaves
Nonsciences

“No Report

15.989

- 25,08
43,248
8.813
41,228

C 13,145 -
7,547 |
50.085
29.435
39.273
, 3. 519

184

57
3.6
15.5
32
~_14.’8_

4.7
26
79
10.5
141 -
2.0

o
.

166815
17.880
33.077
12,149
41,616

13,170
13,329
38,294/
28.901
31.380
12,958 -
3422

6:8
12.6

46,
158

L5
5.1
14.6

110

H.9
4.9,
13

'Lm than 1%

éncludes po«ld ctoral apr'o nt

ource:

at1ona

?x‘

s 3s well as fu
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and the social sciences (12.37). Women made up 17. 2% of the non-science doctorates
working in scienee, but only 0.5% of all doctoral eng1neers were women. Racial

minority groups comprised a little over six percent'of the total including eleven

overall ynemp]oyment rate of one percent. “However, 3% oﬂ,the women and only 0.8% of

the men reported involuntary unempToyment. ‘ p

h1r1ng plans of major employers

] - o 25 > . ’ . Z.(

biotogicaland social sciences show substantial net Tgss from degree field to

'
<

employment, field. = , . Cg® . o

‘ " P

® Only 9.5% of the ddctoral scientists and engineers in 1975 were women. .

Fields show1ng h1ghest'proport10ns were pSychology (22 3%), the b1osc1ences T%Z\g%)

percent of the engineers and more than six’percent of the bipscientistsf ‘ .

® About=?,§00 of this aroup were pnemployed and seekina employment, for an

-

¢
.
>

N

P /s . g . . ’ K
® Almost f1ve percent of science and engineering doctorates were working

in non-science f1e1ds in 1975 wh11e two percent of doctorates emo]oyed in science ’ \
-or eng1neer1ng he]d a non-science dectorate. Among the most recant graduates, (1974)

~ 5.1% were employed in non-science fields one year after earning the doctoFate.

.t
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= C : DEMAND  ° o . :

" s

Estimates of long nange future demand usually are either projections based on .

past trends which incorporate certain demooraphic Statistics, or surveys based on the .

. . . /
.

TheBureau of Labor Statistics regu]ar]y forecasts emp]pydent trends ten .
years ahead, us1ng economic trend models hedged by cons1derat1on of expected fedéral

R & D budgets, defense expend1tures and industrial expans1on to meet demand for more s,

0

goods and services. Estimates are provwded as averages over a decade, w1thout specific

referente to the irregu1ar]y spaced d1ps and rises in demand which‘occur repeatedly in
. )

. . . es cor . . )
engineering and scientifjic employment. - ) -
‘ « N .

L4 N . - s . N
The BLS projections examine demand for an entire profession, combining all

degree Teve]!!and breaking down the components of demand only by employment changes and

', — o

replacement needs._ 1976 prOJect1ons7 by BLS of average annual open1ngs(7n'sc1ent1f1t E

and technical occupations for the period of 1974 to 1985 are shown in Table 18.

> . P4 ’ 5 gv‘
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. . TABLE 18 : ,
[BEEN ' " ESTIMATED 1974 EMPLOYMENT PROJECTED 1985 REQUIREMENTS AND AVERAGE ANNUAL
. OPENINGS SCIENTIFIC AND TECHNICAL OGCUPATIONS,.1974 - 1985
. ‘. - : : Estmated i Projected | Percent A""“"' dierage openings. 1974“85\_\ -
T Occupation errployment  ]requ.rements | chauge
- - - pat '39;'2 equms 1974!—285 Total tmployment | Replacement
.. : change needs?
' —t= X
Sciertific and techmcal occupatitns -
| Conservation accupations ) o p
ot " Foresters ... . 2000 | 29000 | 205 950" 450 _ | ., 500
’ Forestry techmicians o .. . » 10,500 | 13.800 321 500 300 <200 - ,
. . Range managers - 2,560 3,850 53.9 150 100 . 50 2
’ . N T o 1100.000 { 1500000 | 328 |52500 | 33500 | 19.000 | o
. L " Acrospace - . 2,000 58.300 121 1,100 550 550 |
- R Agucultural Ao 12060 | 15.900 325 |« 5% 350 200
+  Biomedical w. . .. .0 30600 4900 )} 333 150 § 100 . 50°
Ceramic - 12 000 15,930 325 550 350 a 200
0 Chenucat . . . 50.000 |- 62.800 256 1,850 1,200 . 650
i . . 170000 | 228.100 366 | 9300 |, 5.600 3.700
Elecincal . 290.000° |, 378 %00 320 12 2603 | 8400 3.800
ey . Industnial : . 180 000 ~ 227 100 262 1,200 4,300 2.900
° i Mechamcal . 185 600 237,000 295 7900 | 4.900 3,000
. Metallurgical . 17 300 26,000 212 550 300 250
K Minirg £,000 7.100 420 -850 200 ¢ 150 M
Patroleum . 12,000 18,200 517- F 750 550 200
' 'l Environmental scientists . L
Ca Geologists . 23,000 32.000 9a | 1200 | 800~ 500 °
£eoo L Geoghysicists < £:200 11,400 94 as0 | 300 150
- teteorologists . . ﬁOO 6,900 233 200 100 100
« . Oceanographers h 2,508 ‘3,100 225 100 50 50L
N | e science occupations T . *
. Lfe scentists . .f| 190000 | 205000 | 290 {10700 | 5400 5.300 ‘
' Matnemiatics occupations . ) ) -
. . . Mathematicians | 40.000 46,100 |° 165 | 1.55 | 600" s - 950
R L Statishicians IR 24.000 31,000 326 1.450 650 800
: i ' [ Physical scientists " . ’ \ ’
- o . Astronomess oo b 2000 2100 40 30 10 20
. Chemists S 135000 173000 | 286 | 6400 | 3500 | 2900
Physicists L * 48.000 59,400 250 1,700 1.100 600
Other ;cner-:ntuc and tecanical
occupations . .
- Broadcdst technicians 22000 J 26.000 182 1.350 350 1.000>
- Drafters Sl 313.000 T 444000 | =417 | 17.300 | 12,000 5,300
) Engineering and’science ! - . .
‘V, techmerans . . . . 560.000 794000 41 4 32:000 | 21,000 11.000
‘ " Surveyors ol sseo |- sséoo | sez-| 3ecof 2red . | 0
< R . .. v
Computer and refated occupationsff ... oo | s b e | e | e | )
S Programmers ., 200,000 | 285,000 425 | 13.000 7,800 | - - 5,200
LT ssems anastss . 5000 .| 1%0000 | 52 | 9100 | 7000 | Zi00
) : Social screntists:
" 5 Anthrepolggists L e 3.8¢0 5400 | 42.9 250 150 - 100
) . ‘ ] . ee s . e P :
& - ? fconomusts ... . .. ... 71,000 106000 | 459 4700 | 3,000 1760 |~
i . Geographers c . 9,000 13,000 |42.8 650 3 S 7300
A, Historsans : 26 000 32000 198 1300 Fooseo 800
; Polical scientists .. 115500 14,50 | 275 600 300 L300
o r . Psychologists 75.000 105030 | 20.7 50 2.800 2400
, r T Sacrotogists T 14.000 18,000 | 287 * 75 350 400 .
! . *Totals do not equal sum of individual est1mate§because all branches
L c of engmean ng are not coVered separate1y
k)
. Sourcé: Bureau of Labor Statistics )
h 1 a . - '
v , . H - (3 _1_ Py . ~
EMC , - ¥ ' ?
‘ , , N
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R ' L . ‘Some _Tong range demand
BN . TABLE 19 , .
Requirements for [nginee;-s and Scientists by Type in Selected Stud1es deal with job OPPO"'tUMtTeS .
» thergy-Related Sectors in the United States, Assuming Maximum -~ '
tffort to Levelgp Domesiigc fuel Sources, 1970, 1980 and, 1385 or needs on1y in a part1cu1ar , :
ENGINEERS 1970 1980 1985° -
) project area without reference to
£ons truction Engineers 2,500 3,100 . 3,300 L ‘
. Ghemical Engineers 33500 ., 42,300 51,500 demand in other'sectors of the
- ivil Engineers 14,200 - 18,300 27,200 . ] .
© 7 _Bectrical Engineers 25,600 , 50,000 65,500 economy for the same kind of pro-,
I&dustnal Engincers 6,000 ]2,70,8 gg,ggg L.
Methanical Engineers . 8,000 ,90 » : ; .
‘Mebablurgital Engincers » . *900 1:900 . 2,700 - fessionally trained people. A -
Mining Fngineers™ * . 700 1,400 2,200 . . . - .
* MNuclear Engineers $00_ 3,600 6,200 typical example is a National - o
Petroleum Engineers  + 5,690- z,ggg g,ggg
SalesiEngineers . 900 , ’ Planning Association study of
Enginders., Nec- 3,700 9,700 11600 g iation study
E , 101,300 ° 168,500 , o ;
- "gmeofs Total . o } demand through 1985 for scientists
© 7 SCIENTISTS 1470 1980 1985 and engineers. in selected energy
Agricultural Scientists - 400 - - 400 \ 500. . . 8 i
Biologicts ) 900 1,200 1,500 related industries.” The author,
Lhenists 15,4\50 15,100 27.800 ! R 3 * :
feologists and Geophysicists! 8,100 9,900 11,100 Ivars Gutmams, found the 1970 R .
Marine Scienfists ] . 38 " 08; - 988 B {
fathematicians il - 7,500 10, 13, emplo ent of engineers 1n these '
“Physicists - e 8,000 16,500 22, ggg mp y"‘ g
Life and Physical Seientists, Nec 1,613 3,60
Sc1ent1stsrijota} © 39,700 .' 61,000 82,800 ‘mdustrles to be 101 300 or about
© ., GRAND TOTAL .~ 141,000 229,500 307,500 12% 0f the éngineering wo*rk,force.- e
. o o By 1985, Gutmanis prdjects an e - p
" Source: National Planning Association, - -
. - # 1ncrease of 122% to 224,700 . .
s engineers 1n these energy re1ated 1ndustr1es (Table 19). Mak1ng P‘ough estimates of : .
- supp]g a\t 840, 300 in 1970, 1ncreas1ng by rough]y 311000 new graduates and 2,000 1mm1grant
' eng1neers per year- minus 1. 5% per year attrition through 1985, the eng1neer1ng work[
force in 1985 m1ght be“about 1,109 400 The energy- re'lated eng1neer requirement of
" 224,700 in 1986—would thus represent 20%\ of the tot ng1neer1ng workforce in that .
yéar, compared to 12% in 1970. Dr. Gutmams est1mates that more than 30% of the
. - ¥
"engineer supply will be needed in these industries by 1985. . .
. - ’: )
- ) A much nore conservative estimate of increased manpower demand for energy
- activities comes from a report by an Ene’rgy Task Force of the Nationa't Academy of Lo a
Az ¢
Eng1neer1ng wh1ch est1mates a need_ for 30,000 add1t1ona1 engineers by 1985 to e11m1nate
L ¢
or substaht1a11y’redyce energy 1mports pver the com1ng%‘decade.- . . 1
\‘ . '_ . v ~ —_— - R ? . R
o7 ‘ s - " . ¢
a . ¢ o & - -
\3 Z- . < & )
Q . . ! n — 1 . .
.EMC o n , , | 4 ,
« ¢ 1 ) 4 o .

i
Aruitoxt provided by Eic: «
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For scientists, pr1nc1pa11y chem1sts, phys1c1sts and geosgientists, the NSF- -
sponsored report by the/uat1ona1 Plann1ng Assoc1at1on says that manpower demand would
r1se from 39, 700 in 1970 to 82,800 in 1985 - an increase of 108% Assuming a continuing
drop in the number of physical science graduates.fon'a few more years, fo]]owed by a
steady state throu%n 1980°and a slight rise thereafter as projected by the National

Center for Education Stat1st1cs]o

, the proportion of the sc1ent1f1c workforce requ1red >

in these‘energy-related industries also will r1se.' Gutman1s estimates that by 1985,

about one third of all physical science graduates would be required in seven energyz‘ -
related 1ndustr1es compared tQ about 15% of the total so emp]oyed in 1970. This . = .

study also stresses the need for experienced scientists and engineers in these areas, Ll

as well as the need for persons with training beyond the bachelor's degree.

ar

z y . . . Ina study made a
* TABLE 20 : , _
. few months earlier by the
ESTIMATED L'MPLOYMEI‘\'T IN SIX ENERGY-RELATED -
INDUSTRIES*BY% OCCUPATION, 1970 and 1980 ~ Manpower Administration of .
. ) * xxa Change C 1
: 1970 1980 Number . % -1 . the Labor Department ', the
Prof@sional/Technical . P
Kindred Workers - 457,203 | 761,000 | 303,797 69 Secretary of Labdr, reporting
(Engineers) . (T24,856)(252,000)(127 144)(102 ) )
Crafts and Kindred 744,332 |1,,385,000/ 643,668 86 on the impact of energy
Oberatives - . .| +422,170} 715,000 { 292,830 69 .
Laborers 243,007 | 487,500 | 244,493 101 shortages jndudiné fuel ‘

Sales/Clerical/Servicd 352,143 | 663,000 | 310,857 88

T T2 855 W] fqﬂ] 798 545 81 rationing upon manpower needs,

*General Contractors (except bu11d1ng7"Mfg Zof Lngines,
Turbines; Crude Petroleum &, Natur4l Gas Extraction;

discusses the impact of current

5§§:§;e$37geé;2;32’ Electric Ut]]]t]es’ Coat Mining _ employment and provides pro- -
e f Independenc L o
FEO Intermediate Scenario for Project In epe ence jections from 1970 to 1980 in
Sogrce: U.S. Department of Labor T . "
o o positively- affected oo

g . P

1ndustr1es generaT dontractors (except bu11d1ng), manufactur1ng of eng1nes and furb1nes,
,-3
crude petroleum and natural gas extrac§1ons petro]eum ref1n1ng, e]ectr1c ut111t1es and

coa] m1n1ng As shown. in Table 20, .this report brOJects an 1ncrease of 102% in the

;wnumber of eng1neers needed in these 1ndustr1es between 1970 and 1980 wi¥h the actua]

) u A

1

A study doﬂ?‘earlier in_197i by the National Planning Associatidn]2 on the"

-

numbers increasing from 124,856 to 252,000. *

- RN . N I

. . B )
o '
A .
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‘L ) ~ % 1MBLE 21 /demand for scientists.and engineers ' )

° s Fetimated T mploymnn( Requurements Ew Seer II?S aind Engincers, . ’ -I . v ~>

Selocted industises ond Pollution Abatement Sy naries, , ' for envi ronmenta pO] ] Ut1 on a_,bva tement

1970, 1980 and 108L* ; N . . i

f . found 80,400 scientists and 100,200 v
«,’ . Projected Employment Ruquirements, * f. . . e
- M1980 = - o 1985 engineers working in pollution abate-
. i 3 EE " 32 ) o
3 . § 3 - ¢ ment industries in 1970.- In 1980,
» ‘v o' S o g g & o g S L .
. . £ - §4. NG 14 - . 7
Employment ¥ i £s 33 {5 33 assuming a middle ground scenario that o

Category m 1970 {1} @A T w O ) ur QO * . . ‘

Soentsts . £0,400 | 113332 127620 , 142767 136481 o3 continues presentspolicies, the demand

€nginecrs 100 200 133.403 158190 " 174042 ¢ 171180 180,739 ’

Totat 150,600 261,725 285810 317509 107661 7 331625 - . , . . .

- f : ~ rises to 127,620 .scientists and 158,190

* Industres sebrrred 10 aie Food o cmicals, paper, poimyry metals, and pot ofeum refining i ‘ t .

1 NPA ssinate aaacd 0n wveighling of Census and gotimales by the Burcgu of 4 sbor Statistugs eng ineers . By 1 985 N the, same midd]'e

X - PG g .

’ Source: National Planning Association - . - , . . y .

ground 'scenario shows need for 136,480

scientists and 171,180 engineers (Table 21). Th1s means that wh11e 30% of the sc1ent1sts .

-

were work1ng in po11ut1on abatement 1ndustr1es in 1970, that proport1on was projected to

rise to 55% in 1985 For engineers, the 12% of the 1970 workforce wou]d increase to 26%

- .
o

. by 1?85, according to the NPA study. : . o

/ Atcord1ng to these studies, for energy and po]]ut1on abdtement alone, 63% of
the scientists and appnoxlmately 55% of the eng1neers would be requ1red The prOJect1ons -

m1ght'have been different if these stud1es had 1ooked at a wider p1cture of demand for
‘ ¥
scientists and engineers, recogn1z1ng that none of these prOJect act1v1t1es occur in a

. vacuum, but are,’ 1nstead re]ated to all other'technolog1ca1 efforts be1ng carr1ed out

. §
y . < )

at, the same t1me. . S . e
3 ) ) I .
’ These studies,-of course, make part1cu1ar assumpt1ons about the amount of

. funding that will be app11ed to such subJects ‘ If the COngF€§s¥Qec1des %hat federal
. respurces shou]d be allocated in sma11er proportions to activities %uch as energy and “
eﬁsfronmental problems that haue'high technological manpoweh)content, and instead’funds
programs‘that have a low scienceﬂagu engjnee}ing manpomer cbmponent, the demand for
scientists and engineers could be reduced .substantialTy. «

* Current and Short Range Demand > :

e 1
' .U .
: .1 There are several short-range or current demand studiés, performed on a- £ )
continuing basis. Some measure demand for new graduates while others examine the job -
- N 1 s
A
h v ¢ ] .

AFuText provided &
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market for experien\ed scientists and engieers. These tqumarkets operate d1fferent1y

-
.

' and often 1ndependent1y, emp]oy1ng d1ff§rent recru1tment methodsgand different

. >

technmques Some companies actively recruit new science and*engﬁneer1ng graduates

- & l

even as they are*]ay1ng off o]der sc1ent1sts and eng1neers There are a number of

reasons for this, the principal one be1ng.that d1fferent kinds of jobs are involved Jn

e st .

the two markets. New scientists or engineers are needed for entry 1ével positions w1th

h1gh technrca] content and for management tra1n1ng> 0pen1ngs for exper1enced eng1neers ’

r 4 . w
and sc1ent1sts usua]]y are much more spec1f1c in terms of JOb requirements, part1quar1y

< ¢ 2

- on the technical side. Older sc1ent1sts and engineers sought for management positions
. ' . - : N - % < - . ) :'.
may be required to have gxtensive experience inga-;a:t)bular industry or product’aroa.

L3 »

Additional factors that enter the job hiring picture are the relative differences in
e ) ( ; Al

cost of employing new graduyates versus those with several years of experience; and the

.

ma]]eab111ty of the younger persons, not.only in terms of techn1oa1 work p]acement butn,i

;a]so in an easier ability to make geograph1c sh1fts Thus, the job market for new -

- ~ +

graduates.is often out of phase with that for experienced scienfists and eng1neers,
providing a continuing problem of career irstability, particularly for the older |

fw y

“ engtneer, which adds:to thé difficulty of' attracting voung pegble into the figid. wThisw

phenomenon is re]ative]y new in the sciences, but. the unemployment prob]ems of lolder

‘physicists and ghemists over the past few ygars have had an obv1ous 1mpact on career’

.choices of young people which show up in falling enro]]ments in the' physical sciences

at a time of generally rising enrollments. )

LR Y

’ - o

, Demand&for new graduates-is meaSured principafly by two ongoing surveys - one

done quarterly (and summarized annuaily by recruitment year) by the Co]]ege Placement

Council (CPC), and, one conducted annua]]y by Frank End1cott of usrthwestern ﬁn1ver51ty

-

1We CPC survey is in_two parts The first measures actua] job offers a .

" business and 1ndustry to new graduates 1nc1ud1ng median salary offers by degree ﬂevel
e,

The other CPC survey,véggducted each December covers pos1t1ons that are expected to be +f

ava11ab1e over the com1ng year 1n'bus1ness, industry, government, and nonprof1t and
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educational institutions., except for teaching positions. This suryey examines potential 7

Job opportunities in four broad diécip]ine cétegories at all dégree Tevels: engineerjng;

science-math-other technical; business; andadother noh- technicaT ' ) .
7 A i .
The December 1976 Survey]f fiinds that open1ngs ant1t1pated by more ﬁhan 600 -

emp]oyers 1nd1cate they expect to hire E&Z)more eng1neers in the 1976 77 recru1t1ng
3 -

season than in 1975- 76 The "sc13nces/math/other-techn1ca1" category shows an 1nd1cated y

13% gain, with prospects for Ph.D. cand1dates 1n those f1e1ds up 19% H1r1ng patterns

»

R in 1975- 76 gnd those ant1c1pated for- 1976-77 -arg shown. in Table 224 . « -
' 4 o ° ¢ S N’
TABLE 22 SN .y g

NUMBER OF HIRES AND PERCENTAGE CHANGE BY CURRICWLAR GROUPINGS AND DEGREE LEVELS L
(1976-77 Anticipated; 1975-76 Actual) N ‘ -

, - , DecemBer 1976 ~ e
H \ - I L ""

Bachelor's Masten's Ph.D.'s Total--Gurritulum’
. 1976-77 1975-76| 1976-77 1975-76| 1%76-77: 1975-76| 1976-77 1976-76 -
Engineéring 17,889 14,484 | 2,840 ° 2,223 - . .583 > 479 - 21, 371 17, 229 T
~ +24% +28% . +22% - . +28% .
Sciences, Math., . 8,645 7,737 | 1,382 1,210° 785 660, 10,833 9,620
& Other Tech. - +12% L. +14% +19% ‘ +13%° .
Business - 20,199 ~ 19,207 | 5,062 4,342 32 20 25,358 - “23,622
. + 5% +17% . S ' + 7. : N
Other 17,58 16,639 | 1,208 , 683 57 » * 53 18,83 17,408 2
~|Non-Technical + 6% +77%. . - + 85 . + 8%
Unclassified as | 3,484 . 3,669 113° 85, 60 .7 To1 1 4,364 4,485
to Curriculum - 5% +33% w | - -41% N - 3 ’ :
. | Total - 67,785 61,736 10,605 8,548 .[1,517 °1,313 | 80,767 72,364*% | —
Degree: +10% +24% E T 31e% . © 2% !
* Final totals represeﬁi‘data reported by 616 compan1es and 1nc1ude those uncTa§§1f1eg by .
degree ; r. o \ ] . ) -~
T okk Percentages not mean1ngfu1 hecause of. sma]] vo]ume i . . -
. Source: Co]}ege P]acement Counctl )
] . . g} . . .

The 1976 Endicott Survey of 215- f1rms]? found. that these compan1es expected
L
to h1re 16% more graduates at the bachelor .and master 1eve1s than 1n’1975 -76, with

demend for graduates in enggneer1ng up 29%. Start1ng sa]ar1es, one perqphenaJ measuré

-

of demand, are expected to go up between four and seven percent W1th e/g4neer1ng

salaries increasing about 6.6%. At the master's 1eve1, eng1neer1ng h1res are expected
4 t,” ¥ . K 4 ® «_
' ;6 rise 10% wh11é all mastér's level har1ng W111 1ncrease 16% W1th1n these compan1es
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i . : . PLACEMENT STATUS OF Bg'ENGINEERING ORADUATES .
o R . o - 19581976 .
. . TABLE 23 . ! . N0 OFFERS OR-PLANS
. PLACEMENT SIATUS OF ool ‘ . .
1976 ENGINEERING AND TECHNOLOGY GRADUATES _ st : -
. . s Engineering Deg. |Techh'l'gy Deg. 108 ¥ LA e 7
> . Bach. Mast. Dr. | Qiso. Bach. i S e M X
. Employed, New 56% 42% 65%| 49% 68% R : fen b S ; -
Employed,sl?eluming fo Job .1§ 17" H ZZ 2 Seei
Fullfirhg_Study .
i S 12“‘ 16 + 308
Considering Job Offers 3.2 1Y 6 5
Seekiag Employment 14 9 8 1 9 i ‘. )
: vy e R IV e b o |t
Seurce: Enaineerino Manpower Commission 1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 .
T . Source: Engineering Manpower Commission 4
CL o o o Fig. 10 S
] . . - |
* v A M ) ’ - - . !
The Engineering Manbower Commission examines placement of new engineering , |
‘| 5 L 4 -

graduates each year. ™ Table 23 sfiows the placement status of the 1976 class, and Fig. *

-

4 ‘ fd’compares graduates over a long period of years at the approximate time of\graduation. ' '

The proportion a1ready emp]oyed in 1975-1976 is approximate1y the same as in the Tat
\ Al

< 1950" pr1or to the V1etnam war years. . Between 1967 and’ 1970 an eng1neer1ng i

proportions :

,*

usua11y accompan1ed by an- occupat1ona1 deferment from the draft. Th:whlghe

entering graduate study betweemr1965 and 1967 (when deferments for new graduate students

ended) also éan Ee attributed to the conditions'oﬁ'the Vietnam

~

a.

. R corroborates other eVTdence that new graduates are tending to take offers when they are ) .

made, so that fewer offers need to be made in order to fi]] an open1ng Among those

4a

'Job « the h1ghest propoft1 i of any graduat1ng class 1n the years since 1958 when th1s a .

.
2 5.

survey began S1nce the 1975 and 1976 c1asses aﬂso were the sma11est 1n many years,.

i’

N1tﬁkn the individual eng1neer1ng d1sc1p]1nes there, was w1de variation.

P -

LTTT__ Amonﬁ petro]eum engfneers, on1y one pereent had no offers or p1ans at the t1me of”




- 33 -
’ ) \ N k“
graduation compared to 35% of the architecturak-engineers 22% of the civil, 21% of the

* nuclear, 18% of the mechanical and 15% of the eldctrigcal and industrial engxneers
X ..
Categories show1ng the smallest proportxon of the class without offers, in'addition to f

‘the petroleum group, werle mining and geolagical engineers, chemical engineers, and
. 4 , R

-
———

. ce?fmic engiheers; all under 10%.

~

v . At the master's level, 9% of‘t:f group had no offers o¥ pfans ;anging from 7%

of the chemical to 13% of the civil engideers. At the doctora] 1eve1, only the |

mechan1ca1 engineers showed maJor prob]ems with 16% hav1ng no ofFers or plans compared.

)

to 8% of the’ tota,l . N ! .. !

LIt wou]d appear that most of the new g}aduates were absorbed ‘into the job
market by the end of the summer . The'Bureau of Labor Statistics shbwed an _overall

Py

unemploxment rate for eng1neers’of only 1.3% for the second quarter and 1.5% for the

v ~ a—

th1rd quarter of 19?6 Thxsﬂproport1on is 1ess than half that wh1ch occurred in most

'recent,ggéessionsl However, some of these 1976 graduates may have found work in non-
. ehgineerdng jobs. o S

o .

Bachelor of techno]ogy graduates in 1976.were in stronger demand _both in

relation to the 1975 c]ass and to the engxnéerfﬁg graduates of 1976 since only 10% of

schoo¥: y"ear (Table 23).: B 2

s

the bachelor of technology graduates were st111 seeking em;lo;ment at the end of_the
A

;Eymparable 1nformat10h on p]acement of new graduates in other f1e1ds is, not

.

‘avhi]ab]e HOWever in spite of prob]ems encountered by new engxneer1ng graduates in
5

'1ocat1ng Jobs, this group apparently had far better emp]oyment prqﬁpects than graduates
1nQNost other occupatxona] groups4 Salary 1nformatxon, one 1nd1cator of demand, shows

that eng1neers continued to \\371 ‘bachelor degree graduates in terms of begxnn1ng .

&

sa]ary 1eve1s and were about equal at the master' s and doctora] levels to the bus1ness

and 5c1ence F1e1ds Chemxca] eng1neers headed\a11 sa]ary groups at both the master and

1
f .
. -~

doctoral 1evels

The dxstt?butxon ‘of offers by eurriculum group from the Col]ege P]acement

CounC1]«data for 1976 1s shown ﬁn Tab]e 24. These figures 1nd1cate that)

.

the probtem
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\ TABLE 24" .
9 LN \ . . . .
DISTRIBUTION GF COLLEGE GRADUATES AND
) -JOB OFFERS BY CURRICULUM GROUP
e 1975»76 S(HOOl YEAR
) '. k Degree Lovel
T ~Ms
Category % Degrees] % 0ffers | % Degrees|% Offers
Engineering 6 50 9 32
Science & Math. 14 8 14 ;
_ Business + 18 33 .20 57
’ jium. & Soc. Sci. 62 8 58

1976. Comparable salary

“Sourge: % Degrees denved from ﬁfo;echons of Educational Stahistics
fo 1984 85, Natiogal Center for Education Statistics % Offers derived
from College Placement Councif, inc. Salary Survey, Final Report, July

data for PhDs not available. .
S [

that the ynemp]oyment rates for.non-graduates are

v " TAB

LE 25

" Educational status of the labor forfe and 1ho

unemployed, by sex and race, March 1975

[ps‘anl dnatnbution) g .

-

1'5' cBncerned-with an econ(m that cannot readily

» . ¢
.

absorb the newly available college gr‘ao‘uéte

¢ - . { . - =
ent}‘ants, rather than a problem in placement of

L NI . . -
engineers. To maintain -perspective, we should note
B “ s *

LS

~

Y, . LT .
much more of a problem. - e

® As shown in Table 25, the labor force
in March 1975 included 16% college graduates, but
onTy f_ive percent of the unémployed population had

e

four or more years ~of.college. Engineers were
better off relative to other: graduates 1n terms of

job offers than in 1974-75; while the sc1enge{math

¢ R " | Totar, ' group had relatively fewer prospects (\Table 26%.
Y%(n of school completed and 18 - N ®
v 7 labor force status years | Men [Women] White ’ .
N B : Among new Ph.D.'s in 1975, 20.5% were
- .‘.‘v} = Y .. n: ’
CIVILIAN LABOR FORCE still seeking empTOyMent at the time the dggree
B T R . 100010001000 | 1000 . . o T )
tlementary school Lassthansyearst | 871 81| a1} @ was awarded including 16% in physics -and
High school Todyan 27 AR b
* [ 2 JEPRE
o schoo! by 1] 363 sl w3 astronomy, ‘11% in chem1str‘y,. 14% 1n the earth
Collage” * Ttodysmrs ....... 1S4 155 153} 158
W & yers or more....... LAY 3t 1363
4,..J.vmumuoum.. ______ NI EOEY sciencew, 24% in mathematws, 21% in engineering,
wudtotto » : . L .
' . 12% in the b1osc1ences, 22% 1n-psycho]ogy,<‘13%
Yol een e 100042000 106 0 100°0 of
1] L el 1)t es) os1d 6 3 -
matary oo Lot byunto| 771798} 14 87| 1235 0 in geonopics, 208 o anthropology and sciology
High dchol ¢ ltodyears. . ... g: g: 3: %; ; 16
* 3
Callge: il I ] I I I F and 21% in political science. In the humanities,
h . 4ysars ot mote ... so0f 49] 50 s4| 29
4 yoars of bigh sehoolor more. s sa3) ws| sref w3l 3P were st1H sedking jobs when the degree was .
. _ A
'Iu;l.“nnmmuponm”guhoolywu‘om feted . ~ * .
NOTE: Sums of individuat 1tems may not squat totats because of roulnqln(_ recei Ved.m o . "
. . . - «»
A S—— . TABLE 26, oLy . i
0 >
. Dtstnbulion of College ¢ Graduaies and ﬂues by Disciplinary Catégory, - 3 ‘
¢ - 197415 School Year -
e Degres Lovel - -
“ L ' »? l M l ] AV —
’ . Colagery . % Dogrees % Hires 4% Degrees 4% Hires 4% Degraes % Nires .
5 Eagineeting 54 105 , 236 121 3s* -
v, Science'd Math™ 123 128 164 o3 488 . .
- Business” N -1 203 532 l 4 26 R
Ofter Non-Toch. 633 s64 . &1 . 03 102 v N
. -~ Sowree- "% bnevm derived lr‘Q)njuﬂm of tivationat qum 1s 1933.84. Kitional Center for Edwcation summ,,,s. Hires dulnl -
frsm Colloge Mlacement Coubel ]o’c-hnﬂ o Asegyrmend of l«m!lng:&hvln is 197475, ‘}
D) v 1 = - B * - N
. “ '~ ‘ ‘/\- . “ 11 ] o
* . 1?-,2 b’ .r‘_,;‘ .
. Ly * ., . ’b o
b~ . \3 J - hasal / 5
t : ‘ . \ g .
-
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Demand for Experienced Scientists and Engjneers

-
.

4 -

Employment of experienced. sc1ent1sts and‘eng1neers 1s measured by the B reau
»

of [ab® Statistics in its monthly syrvey of 40 ,000 househo]ds, but the‘ﬁgures

3

are - .
L)

aggregated into the category "ﬁrofess1ona1 and techntcal" wh1ch;1nc]udes many _persons *
. who'are not. scientists and engineers The unemp]oyment rate for this 1arger category
—averaged 2.3% in 1974 3. 2% 1n 1975 and 3.2% through the first nine months of 1976.
o _Eng1neer1ng emp+0yment and unepp]oyment is ca]eu]ated quarterly froqyth1s.BLS ;
's,urvey. The quarterly unemp]oyment rate ave'ragedﬁl .3%‘1'n the second quarter and 1 .525 .

) s - ,r -L’ . . .
| S N T
. The Eng1neer/Sc1ent1st Demand Index maintained by the advdrt1s1ngqf1rm of

in the third quarter of 1976.

Deutsch Shea and Evans is, another indicator of demand which measures c1a551f1ed
4

~'

advert1s1ng for scientists ﬁ-engmeers in newsiiaper d1sp1ay ads, newspaper c]ass1f1§d

ads and techn1ca1 JournaTs " The Index has been ma1nta1ned monthly since 1961 and the 2Zr-,
- ) ¢ /
- 1961 base equals 100. (Fig. 10} . v . . h'//» ‘ S
- N K i . e «ﬁi * . . a . ,
. . \ - . ENGINEER/SCIENTIST DEMAND INDEX (1967 =Tob) .
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L o '_ After r1s1ng fa1r1y stead11y from January 1972 through the f1rst half of 1974,
) the Index dgopped shanp]y through the rema1nder of the year and stayed 1ow through 1975
* By m1d\year, the 1ndex aga1nvrose above 1ts baseline, hitting a 25 month h1gh 1n
.October, 1976. o . ‘ ‘ o . )
Academic Denana P L - L -
) The'numher of scientists and engineehs emp]oyeq full time by universit%es‘and
ik col]eges wéé 230,500 %n January 1976, according to'Ehe National Science Foundation.
Fol]ow1ng nearhzero growth over the previous six years, the total of all sc1ent1sts and
?ﬁ engineers emp]oyed at unahers1t1es and co]]eges rose 3% {h 1976 to 289, 200 w1th 58, 700

- being part-time emp]oyees. The part- t1me employees grew 5% and the: fu]] -time employees

. . - E 3 :
. . #3% -over 1975 with'increases_rang1ng from 6 ar]y 7% 1n-the social and env1ronmenta1
¢ A . R .

Aruitoxt provided by Eic:

e

,.as:*

-\m“

. . . . X 7
sciences to 1% 1n~the life sciences and engineering. ) . .
..
: y ‘The d1str1but1on by field and sex of full t1me sc1ent1sts and eng1neers is
. 18 -
shown for January of ]974$76 in Table 27. .
i - -
oo TABLE 27 :
: E!EL_IlME_§ElEﬂIl§I§_AN9_ENElEEEE§_EMELQXEE.!E.!EI!EB§II£E§_AHQ "§!§g~
. b .COLLEGES, BY FIELD OF EMPLOYMENT AND SEX: JANUARY 1974-76 .
P 1 . >
. ‘ ¢ 1974 ... ~e 975 1976
Fleld of
h feld o .“P1°y”e"“ ) TOTAL |. MEN wours | Ttoma | ey | owoms, | tora | mmd VOMEN
Toul .............. TRT. ... 218,843 [186,401 | 32,442 | 224,784 1 100,651 | 36,133 | 230,539 1194,6104]35.929
« 3 ' .
- Ensineers (Total) +oenveananee 22,764 | 22,425 339 | 22,579 22,210 369 22,799 M 22,352, 231
Aeronautical & astronautical . ¥ :'4 P
: englneers ...... Vemnaaas 1,023 ). 1,001 22 944 919 25 963 935 i 28
. Chenlcal engineers ......... 1,522 1,500 22 |, 1.603 | 1,578 25 " 1,622 | 1,585 37
- Civil englneers .....ooueeec] -3,759 T 3,698 61 3,830 | 3,769 61 4,008 | 3,925 83
. Elettrical epgineers ....... 5.60% | 5347 57 5,396 | 57337, 57 5,393 | 5,319 74
\ Mechanical engineers ....... cw2ss | 422y o3 4,355 1 44325 30 | 4,351 | 4,306 45
- Other enineers ............ 6,801 | 6,657 164 6,453 | 6,282 1m 6,462 | 6,282 180
- y 2
R \ Physical scientists (Total) . 33,1«12 31,146 ) 2,266 33,479 § 31,158 2,321 34,442 }31,942 | 2,500
C Chemists oo ol yonnnnnnnas 14,075 | 12,690 | 1,385 | 13,826 | 12,395 | 1,431 14,1727 { 12,651 *| 1,521
Earth scientists 1( ........ 1 6,563 | +6,236 327 6,789 | 6,469 320 7,260~ | 6,881 . 379
= Physiclsts ....o.oeieaense] 10,870 N10,475 395 £ 10,941 § 10,554 § 387 1%7 10,465 4 ub2
F _Other physical scientists . 1,904 1,745 159 1,923 1,740 183 V143 | 1,945 198
i . Kathematical sclentists"(Totall 22,157 | 19,335 | 2,822 | 22,392 | 19,467 *2,925 23,081 | 19,988 | 3,09
& . . -
Life sclentists (Jogal) .....%| 88,900 | 70,844 |18,056 | 92,004 } 73,447 | 18,557 | 92,589* 173,510 |18,679 r
- Agricultural scleftists 12,781 | 11,320 | 1,461 | 13,613 | 11,817 1,796 | 12,963 | 11,546 | 1,417
o | Blological scientists .. 31,539 | 25,8064 | 5,735 | 33,490 {27,116 6,374 |- 3,744 {27,757 | 6,987
- ¢ - ¥edical scientists ..... /:5"380 #33:720 110,860 | 44,901 | 34,514 4} 10.387 | 44,882 | 34,607 .]10,275
P.ychologm- (Total) ..... eer] 16,957 | 11,769 | 3,188 | 15,995 | 12,407 | 73,588 | 16,758 12,781 | 3,977
1 2 , ~ . ¥ § . ¢ -
- |sottal scientists ('rom) 36,653 | 30,882 | 5771 | 38,335 | 31,962.] 6,373 | 46,870 133,637 | 7,233
Econonists ........ eeaeenn 9,830 | 9,042 788 {10,090 | 8,327 |~ 863 | jo.419 | 2 458 952
- . 50CL010ZIBES ruuanranraaias 10,068 | 7,672 | 2,376 | 103765 | 8)12% 2,635 . 4 8,472 | 2,917
CPolitical sclentists .......| 8,396 { 7.533 | 863 8,692 | 72,79 896 9,027 | 7,999 { 1,028
' Other social sclegtists ....{ 8,379 | 6,635 | 1,744 8,688 | 6,710"] 1,978° | 10,044 7.zoa 2.336 ,
¢ » 1] tacludes dats for atmospheric sclentists snd“oceanographers M H ~
h . ' . "~ -
SQURCE: NATTONAL SCIENCE FOUNDATION , o - . .
. g : . .-
. N . . 0 - v
. The number of women-employed full time as scientists and engineers reached =°
. . SRS
LIV , ) ), . : ’
rs 09} - '
- . , > > - o . .
\‘l . & .
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‘35(905‘31'n January of. 1976, but women still make up only 16% of the full-time scientist
. . A -7 ‘
* - and engineer total in gcadehic institutions. d ‘
. The Natf*ona] Science Foundation forecasts a probable sc1ence and enmneemnq
; . ] ..~ < .
= facu]ty “level of about 230, 000 by 1985, down 7% from 1972, In the physical sciences, a .
! 1 .
+ drop of 25% is expected 9 vo-
“ Demand for Scientists and Engineers in Research and Development -
. N R&bD spending is projected by the National Science Foundation to-increase . - )
. .about 3%-a year from 1974 thru 1985, reaching a total of 538 biTlion measured in cohstant
RN 1972 dollars. The gradua] decline in.the ratio of-R & D expend1tures to the Gross
Nat1ona1 Product which has been experienced s1nce 1964. 1s .expected\ to cont1nue through
1985 when R & D as a percent of GNP is pro,]ected to be 2.02 compared to 2 2% in 1976°
; . .
) ~and 2.9% 5n 1964. Industma'i R & D spend1ng is expected to grow at an annual average
rate of 3.5% between 1974 and 1985.20
‘ In 1976, R & D expend1tures‘ are expected to teta] 23.5 bﬂhon, up 8% from
‘ R LT ! Ll ,: A
o 'the ]975 1eve1 and, for the f1rst t1me in three ) years showmg an 1n_crease in terms of.
constant dollars, assuming a 6% inf]ation rate for 1976.2]
' TABLE 28 . : L . . B
—_— . » Science and engi- ~
Full-time equivalent (FTE] scientists and engmeers’employed in research and development, .
S ;. b t lected yea . i ymé i
PR Y sector selected years . neering employmént in research.
7 T et ropm. s T e i 7 . j
. Segtor | 1954 ;1065 18-, om0 em 1672, 19m T‘W‘ 9 and development is, of course,
= Tta) ) 271 14981 50¢ | 5% 5298 5219 5211 | 8272 , §0s; ., ¢ 4 , .
L, , = , : : ' directly tied to R & D
i Federal Government3 1377 L 618 68t | 698 665 52 23 650 ' 65
indstry!S  ~ L1641 7 3484 . 3819 ! 3755 3584 3S33 3574 | 3579 3580 .. .
Unrversities and callages, | . . funding. R & D at univer-
totat . %0 834 660 ; 635 , 684 665 648 €7 710 N
Scientistsand engineers . 20 3 : 404 _ 490 | 503 488 489 . 432 ) 492 . B26{ oiF 4 ° 3
Graduate students® ’ ar . 130 170 { 182 + 186 , 176 6 ; 175 ; 184 .51 ties and other nonproﬁt
{ e =
‘ ' . N | . \ [N . . . . R .
University associated : ' 0, - - ! |
. . F:éésés totat . \ 50 0 11 . 12 0 ms  ons ' 17 120! 12y 1g_s__l1n5t1~EUt1ons 18 prq‘}eCted to / g
Scientrsts and engingers 43 107 107 | 110 . 10 . w3, 17 18 | A%
Gf::’:uate{mde:gge P F O 5 al 3¢, + 3 """ grow only 1% per year /to $1.1.
- : Other nonprofit ' 0 ’ J .\ s ) % . . - s
- nsttionsd7 Yisy . el 232 ! 243 ko - 282 226 25 2 22 bﬂhon by 1985. . !
- INumb ull treve empioye 4 I3 "‘m’ . AN * - ° ? ’
Exc]udes;:nlll'slts:rdenqmvfe;:ov:i‘grpsﬂ;ndb:m:: . ° BRI . - Thev numbel" Of fu]]- -
7 L4 g\mu nces o . . . - . ’ «
. Ehmate - 2 N . . . .
. Fncludes soth csbign and ity service personnel and managers of : . time equivalent s$cientists ~
RED Mitary RED screntists and enginsess 1n ‘s Qeparihent of ) .,
* Defénse were estimared at 7 000 n 1953 8,300 .n 1958 9 200 imy1961 y ) .
12000 m 1965 13,000 w 1968 18 000 1n 1969 and 1970 12 000 i 1973 : 4 and engineers employed in
10 79010 1972, 8 1000 1973 7 600+ 1974 and 7 700 n 1975 .
Hastudes professonal RED personnet smployag ¢ FFRDC < agmmms ’,5 L.t
- Ngred by organizatians i the-sector .. research and development by
xChUCON $0C136 SCIentists v N . .
* sNumbusoQ FTE graduate students recanerl Stipeads ang encaged = o .
pEl o R0 semvsts' i rigmear emcroven o St Source: National - . '
n wnate scren engineat o 1 . N .
amc-aue:me:munoossochasnosmws mussums™yic Scien ce Foundation ! - ) \j /
. : : - i . N ” - .
. . } ] ”. ; S
< - ~ - “ & . e
. Q . ! . < ¢ 3 - B ' .
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., sector in selected years from 1954 to 1975 is sho@n Table 28.
£ ) .
- ., ¢ TABLE 29 ) Approximately 530,000
v i e
- .'_ R&D !SCIENTISTS AND ENGINEERS IN scientists and engineers were
PH.D. G ING INSTITUTI .
_ . " ' 9 os s ses io 4
b ' BY FIELD,£1955-7.4 * _ employed in R & D activities in
- 5 1974 . ey s iira e gt
Field of science 1966 19687 w0 1972 1913 (prewm) | 1975, with two-thirds working for
Estimated scientists and engineers (as of January) '
Ph . 540 6200 650 6700 680 6700 industry, about 16% employed ix
Bowgical scences . 20500 32700 34800 34000 33400 33600 [ Ys ploy
R Engineermg . . . 15200 16.600 17.200 17,900 18,000 18.000 b .
. Chemistry ..c. ..-.. .. 5700 "6.400 6800. 7100 7300 780 | ypiversities and colleges and an-
* lChnical medicine .. 30200 37.000 43200 47,400 48300 48,100 < .
¢/ Psychojogy . 3800 5000 5500 6600 7100 7.600 . - XY
Social'scences - . 15700 19700 22100 24300 24900 2540 | other 12% in the federal government.
Mathematicd! scrences 4 6100 7600 BSO0 9600 9700 10.400 :
. El B . . .
b - . . . . . " The number ienti i
SOURCE: National Science Foundation umber of R & D scientists 1in
universities, by field, is shown in Table 29.
‘ . . . ¢ .
. TABLE 30, - - . Forrall industries,
SCIENTISTS AND ENGINEERS IN INDUSTRIAL R&D 1974 AND 1975 the overall ratio for R & D s
L 3 ) : scientists’and engineers per’
=f R&D scientsts AT
“ t ‘ and eogineers 1,000 employees was 25 in 1972,
Li 48
. .o January ;ar;uary , 2 ;e
ocuny’ : ey 1975 . . 1973 and.1974, declining from
Yot ... . . - .. .. .. . | 358200 | 357,500 26 during the period 1968-71. -
) Foud and kindred procducts . J. . .. ... 6.600 7.000 . However, there is considerable
Tobecco manutactires . ... ... FARERE . oe_eb 7 800 | 900 .
. Textle mdl products . . . ... T i 1,600°17 1600 caas
Apparel .. ... . T Y500 300 | - variation from one type of
Lumier and wood nroduc:s excearfurmtule . 800 200 . , 23
Furenure and fixtures ~7 Lo L. ... 900 1,100 T-m.. industry to another. The
Paper angd alhied preducts e e e 4900 - 5300 ¥
- g Frinting, pubhishing, anc allied :ndustries . .. ... .« 1,000 ,1¢0 |- 'number of R & D scientists and
Cremicals and alhied g-cducls . ... .. . ... 41,600 43,400 .8 -
Petrcleurn refining znd extraction ... ... .~ « .- 8,200 8400 . ts [N .. g
Rubber products  « - . ... .een ceneinnnns 5700 | 5900 engqneersﬁemployed by industry
’ Leasher and leather products .« e’ <o .n o . 200 2001, A\ ’ ) .
Stone, day, and gla:.ploducts e P e 4,100 4,300 ; id January 1974 and 1 .-
Pumay metals . . e e - 5 700 5,800 ' '
Fabr.caied metal prodncts L ee e e 6.900 7,100 :
Machivery ...l 0 Ll 0 e 43,200 44,900 shown in Table 30.
Electnical eguipment and comAtuNication . . .. ... 83,500 91.@00_' ’ - . . -
Teanportationand ordnagee . .. ove Lo - 99,209 93,700~ . ‘» The cost per
Professronal anc sc:enxxhc mstruments . . .. .. .. 16,600 | 16800 - 5 N LI
Miscellanecus manufacturing irfdustries . .. .. .. .. 1.900 2,000 * gejentist or eﬁgin‘eer 4n indusu‘y
Efecinic, gas, and sanitary services « ..o ... ..« .. 7 800 .
MiscallaAcous busIness services . . ... .. ........ 8,200 8,800 o .
s ‘. Mcscle{neous services . .. .. F AT oo, 3}66‘9/? v 3,700 ¢ rose fpomp ap average ,$3.2 3700 RLLW
Source' National Science Foundatwn \ . 1957 to, 552 500 ‘r974~w1th
Qcost varying by size of company And mdustry ‘24 Contmumg 1nf1at1on at rates near those

of the.middle 1970's would continue "rapid. increases-jn cost per R.& D scientist and
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engineer, thus wiping out at least some new job opportunities that would .otherwise

accompany an' increase in R & D funding. -

PROJECTIONS OF SUPPLY/DEMAND IMBALANCES -y
—— . . . . “
| . TABLE 31 . : The Bureau of Labor Statistics
: ) PROJECTED SUPPLY * ,. - estimates that new college graduates will .
. OF COLLEGE GRADUATES, - '
1974-85 - i + exceed available- jobs requiring their skills
[IN THOUSANDS] ’ . 25
i T s e 1 DY about 950,000 by the year 1985. Between .
Navwﬂz?ymuué““?'“f"ff R }&gﬁa " 1974 and 1985, about 13.1 m1?11on graduates
-Bachelor s degree tecipients’ ... e e 9.056 4 !
Master s degree recspients . % . .. . . 1.262, §; are expected to enter~the labor force after .
{;.‘octo:s:iegree rlezvp:ents _ wl 15 {: ‘
M,,,{;,‘zsz:{mf:wm‘"e“s oo 31 || receiving their degrees -as shown in Table 31.
ther . a 2008 |7 . . ° s
mmm,lmmm,,ma,,,,u,tg,mmz; ' * This iWIO.Q illion new graduates:'9.1 o
‘SOURCE:‘ 'Bu'reau of Labor Statistics ©° million at the bachelor's level, 1,3 million -

rd <

at the masterfls level, 15,000 ﬁ’h.‘D.'s not previously in the labor force at a lower degree

level, and"SM,OQO persons with first prc_’;feseiona] degrees_.‘ In addition-, more than. 2.2 '

- mil}ion college graduates who have nét entered the labor Dforc,e immediately after .coHege

. will add to the supp].yw of new graduates seekmg opportumty In this group are immi-
grants, delayed entrants and re- entrants, the 1atter two categor1es being composed

pr1nc1paHy of women. Thus, the new: su~pp1y of co]]ege graduates expected to enter the
r

ARt

'labor force will total 13.1 million by 1985 4 ' -
CTABLE 32 o ‘on the demand side, growth, replacement, and

PROJECTED JOB OPENINGS rising entry requiréments are .expected to open up about
FOR COLLEGE GRADUATES, .

1974-85 . ;_ ** 12.1 million jobs, of which 3.5 million will be needed
- [N THOUSANDS] ' -

for growth; 2 1 mﬂhon for higher entry requirements and

!y!)e . Number -
coTotal ... . L) 1| 6.5 mﬂhon for replacement (Tab]e 32) The difference
Growth t cver veene s c-g%fggg
lacerm: s e ae . b 2 .
féi,ad.nge"___ T, 2100 4 between supp]y and demand Ieayes almost a million more

< s ¢ . b}
SOURCE: * Bureau of Labor college graduates -than job openings. Howevers graduates

Statistics are not expected to 'ex'perience high urjemp1oyment Tevels.
The problems are more hke]y to center onsUnderemp'loyment and JOb di ssat1sfact1on,as

graduates take JObS for which a degree is not required. . .




T . .3 N ~
&= : - - o The problems of over-
N 4 ' 1 ' .
TABLE 33. - supply are not universal in\€1f
COMPARISON 0F ANNUAL GRADUATES AND ANNUAL OPENINGS .
- -1974-1985 . fields (Tab]e 33). Techn1ca1 and
. ¥ 4 .
) T T ANNUAL GRADUATES | ANNUAL managerial areas are expected to °
S/BA _[Advanced | OPENINGS - Cy s oy
Tngineers. -« . 56,700 | 20,000 | #3,000 havé higher growth rates, and a
.Geol0gists 4,054 | 1,168 |. 1,900 . ‘ ’ '
Geophysicists _ 84 103 650 _balance or shortage of new graduates
‘[Meteorologists. 294 249 200 L R / . :
- | Oceanographers 237 ° 269 ‘|'* 100 with jobs is expected in engineering,
Life Scientists | 68,400 | 15,430 16,400 : . - e s
Foresters 2,480. 551 ~950 chemistry, geophysics and statisgics
Range Managers 163 62 150 . » .
_[Mathematicians | 19,205 5871 1,550 . since a significant fraction of
Statisticians 257 600 { 1,450 i -
Chemists 70,064 3,583 70,000 . graduates do not enter the f1e1d of
Astronomers 152 159 30 A <
sTcists 3,625 7,308 3,000 ’.the1r major., Large surp]uses are
thropologists| 8,396.{ 1,940 . 250 N . .
. Econom?stsg 13.972 7,032 3,700 forecast in the life and social *
Geographers 5,202 | 1,069 650 - ) : . )
Pol. Scientists | 32,7604 3,420 £00 .sciences, with smaller surp]uses in .
Psychelogists | 69,045 | 11,698 5,200 X . . S
” S0Ci010g1Sts 37.150 3,675 750 | - mathematics and phys1cs. Humanities
E/S Technicians | 42,408* 32,000 . : Lo .
*Yocational Educatton CompTetions : graduates are expected to exceed job
. SOURCE: Bureau of Labor Statistics. N . L
i . : openings by large margins. i \
. This BLS study does not differentiate among degree levels in its projectiOns <

aof surb]uses or shortages However, it does provide modified data from another recent.

BLS study of the job situat1on forsdoctoral scientists and eng1neers to 1985, 2&

these data can be’ compared with a s1m1.ar study made by the Nat1ona1 -Science Foundation
»' - \
for thé® same period. ° '

> ' LY

- Accord1ng to the BLS study (Table'34), about 249 000 science and.eng1neer1ng

+

doctorates were in the 1abor force in 1974 and that number w111 increase to 4T5 000 by
. 1985. The number of expected scien®e and engineering. JObS that will require doctora]
tra1n1ng, however , 1s oﬁ]y 339,200 in 1985, leaving a surplus of 76, OOO science and

eng1neer1ng-doctorates, or 1@@ of the total, unable to find jobs in their fields: that
N ] ’

R
\

\"are commensurate with their ;ra1nnng. + ¥ ” R
@ ’ . . A . - ."
Some areas will have less surp}us than others. Engineering shows an actual *

deficit, and chem1stry shows only an 8% surptus compared to 25% 1n the 11fe sciences .
’ - - / ' "g'i
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and 28% in psycho]ogy and the soc1a1 sciences.

N\ ‘ L TABLE 34 .
: : "' DOCTORATE SUPPLY IN 1974 AND 1985, AND DEMAND IN 1985

. " T 7 | N9i4 | 198 985 [~ " RERCENT
T FIELD - | SUPPLY |SUPPLY | DEMAND | SURPLUS | SURPLUS | -
Physical Sciences | 68,500 | 90,400 86,%00 | 4,200 - 4.6
.| tnemisty. U [ \[87,7007 | [47,100] | [43,300] [3,800] [8.1]
- , Physics - [24,700] | [31,40014 [25,9001| [5,500] .| [17.5]°
o Engineering , 35,000 54,500 55,700 | - 1,200 - 2.2 :
o Mathematics, | -14,000 | 23,200 | 16,600 | 6,500 28.0
‘ Life Sciences 60,000 |104,800 | 78,900 | 25,900 . | 24.7 |
. Social Sciences 71,600 | 142,100 | 101,600 | .40,400 -| 28.4
‘ Psychology | [26,3003 | (56,7003 | [46,200] | [10,6¢0] | [18.7]
Science/Eng. , Total | 249,100 | 415,000 | 339,100 |-75,840 18.3
. ‘ Source: Bureau of Labor >Tatistics ABLE‘ ‘ . L - )
B o DOCTORATE_SUPPLY IN 1572 AND 1985, AND DEMAND IN 1985
. = 1972 1985 1985 PERCENT
fiFlED * | SUPPLY |SUPPLY | DEMAND | SURPLUS | SURPLUS
\ | Physical Sciences | 65,300 | 85,200 | 76,000 | 9,200 | -10.8
‘Engineering . |. 34,000 | 63,300 '| - 45,000 | 18,300 +28.9
Mathematics - |- 12,900 | 21,600 | 16,000 | 5,600 | . 25.9 ‘
Life Sciences | 56,700 | 92,100 |. 85,000 | 7,100 7.7
Social Sciences | 52,500 |112,700 | 71,000 | 41,700 | 37.0
. Total, S/E Fields | 221,400 | 374,000 | 293,000 | 81,900 | 21.8
T '~ SOURCE:. National Science Foundation ’ ’
- o NOTE: Deta11$ Jmay not add to totals due to rounding. ‘ L
e, : ’ . ‘ . ' '
R The NSF study of doctorate supp]y and ut111§at1on uséé 1972 as’a base year,

Y
estimating new supp]y and ut111zat1on patterns to 1985 (Table 35). The two stud1es Qre

in general agreement on “the ava11ab1e supp]y in 1985, w1th the BLS estimates tota111ng

about 10% above those. of NSF. The éLSlest1mates of demand are about 15% higher than-
\} . ' the NSF est1mates, thus showing s]1ght1y Tess, surplus by 1985, The two studies d1fferi
~', substant1a11y in. est1mates of 1mba]ance in-engineering and in the 11fe sc1ences Sohe »

of the difference is 1n the prOJected m1grat1on/attr1t1om factpr (Tab]e 36).
' ' '--'" .‘ - " 4 .
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il i " TABEE '
: “NET INCREASE IN.SCIENtE—FNU_ENGINEERING DOCTORATES,
0 K . 1972-85; BY FIELD - .
. ‘ .
. - . - ‘NATIONAL SCPENCE FOUNDATION| . BUREAU OF LABOR STATISI}CS
a New Ph.b's Migration Net\&ner New Entrants|Migration “Net Incr.
FIELD 'Aﬂ972-84 Attrition’| 1972-85 .1974-85 - |Attrition | 1974-85
Physical Sciences| - 39,800 ' |(19,900) | 19,900 38,300 | (16,400) | 21,900
Engiﬁeering 40,300 - (11,000) 29,300 29,100 (9,600) 12,?00
. Mathematics - . 13,300 | (4,600) | 8,700 12,400 | (3,200) 9,200, ]
' |Life Sciences 62,400 | (27,000) | 35,400 59,500 | (14,700) | 44,800 |
‘Social Sciences: | 83,900 {{23,700) | 60,200 | 88,800 |£18,300) |, 70,500
TOTAL - | "239,700 | (86,200) 153,500 | 228,100 (62, 200) | 165,900
o SQpRCE: National Science Foundat1op, NSF 75 301, p. 16 , Bureau of Labor Stat1st1cs,

BLS Bulletin, 1918, p.-21.

‘
)
!

The NSF "probable" model ass1gns double weight to the trends of the past five

yearsz while the BLS model uses, the most_ recent degree'prOJect1ons ‘of NCES28 to 1985 and

assumes continuation of the Ph.D. pattern of use re1at1ve to othe% workers and to the

¢

The NSFeprojections were made in 1975'

proportion of persons obtaining doctoral degrees.

@

and the BLS proaect1ons in 1976.

’ '
N -

Despite some d1spar1t1es in the numbers , however,.these progect1ons have Tn

common one maJor f1nd1ng - ¢hat is that over the next decade the number of per;ons

N .

trained to the doctorate 1eve1 W111 exceed'significantly the number of job openangs— -,

requiring tra1n1ng to that 1eve1 Not only do the persons in this group represent a

v valuable nat1ona1 resource wh1ch should not be wasted, but the cost of doctoral tra1n1ng,'

if such tra1n1ng is not to be. ut111zed should be cons1dered Aga1q< this population
is not expected to remaﬁn unemp]oyed There may, however, be s1gn1f1cant under-emp]oy-

/. Y

.ment with concom1tant JOb d1ssat1sfact1on . ! P B
&5 ?. . To some degree, these progect1ons themseives will change the result on the
- supply s1de since relatively fewer young people may‘pec1de to pufrsue a Ph D. 1n the
' 1ight of proJected 1mba1ances '
x . ‘;_g - The Nat1ona1 Academy pt Sc1ences est1mates that‘there viexe g79 400 doctora]
' ”sc;ent1sts and enq1neers in the United States 1n 1975 of whom 265 000 were 1n
d . - g - ‘ - .. o
e U ) SR S

n" ;!
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the labor force.29 Of these, 2,500 or one percent were in\;oluntarﬂy unemployed.
i ~ 3

Among those employed, nearly three fifths (57.7%); were in educational imstitutions
- < ° . N - DI °

. and more’ than a third (36.8%) listed te_aching as their primary actiyitya(Tables 37..

and 38). ™ - ' SN
» , TABLE 37 . \ :
t Type of Employer by Field of Emptoymmemt for Full- Time and Part Tnne N
Employed Doctoral Scienusts and Engificers Excludinf; Postdoctoral*Appointeés, 1975
) . A. Indwiduals Recewing Doctorates Dur\ng.l»’)-3()l974 @
. , ° . - Ticld of Lmploymene

1975 Employer Al

. , 4 : ’
. . 1 ’}sjgds 8 . . R No

Math Phys Chem  Larth /Lngr Ehfc Psych ~ SocSe Nonsc’® Report
Employed Population N 254,643 16.682 16,866 31,582 , 11,863 41,398 60,,415 28,531 31,056 12,894 3,356'
g ¥
!-:dut_:anonallmmuhon+ © 51% 78.7% 61.0% 38,3%\ 48.7% 34:7% "66.7% $8:2% 81.5% ° 51.6% 46.7%
Federal Govgnment "83 52 12.4 5.2 19.1 8.9 i1t 42 6.3 '5.2 42
State/Local Gov't 17 2 ot 6 3.2 8, 2 39 22 5 24 —16
_ Hospitat/Chinie 28 A S 1.0 v ,.0 . 3.1 16.2 . | S g 25
Other Non-Profit T , : . hY - ,
. Orgamzation * 34 1.4 4.4 2.4 4.2 29 28 ¢ 3.2 50 6.0 79
Bgsmcss/lndus(ry 259 14471 219 525§ 24.2 52.6 14.1 14 ) 48 281 29.8-
. Other/No Report 2 , * .0 . 0 PR LR | . 2 N 2 73 -
Source- National Academy of Sciences - . = o
- \" - , h
-~ * >TABLE 38 ' !
’ * Pumary Work Activity by Field of ‘Employment for Full!‘lme and Part-Time  , ~ .
Employed Doctoral Scncnnsls and Engmeers Excluding Postdoctoral Appotees, 1975, :
N > A.  Individuals Recciving Doctorates Duritg 1930-1974 e
~ s e JField of Employment )
. 1975 Primary All S . - -
Work Actyity Fields o . v N . % No
- | Math Phys . Chem Farth' » Engr Biose ", Psych SocSc Ngnsc Report
Employed Population N 54,643 16682 16866 .71.582 11,863 41,398 60415 28,531 31,056 12,894 3,356 I
Teaching 368% 66.7% 34.9% 28.0% 29.6% 22.3% e 339% .387% 63.6% 31 3% 221%
Research .- o -25.8 17.3 439 347 356 23.1 378 10.1 13.2 55 10.9
Adininistration of: - . ? s s .
.—Re.g;;grch/_l)cs c[ﬁpn{c"m 145 64 11.6 221 16.5 221" 130 8. 8.0 16.0 14.8
—Olhcyn 63 ~ 40’ 18 16 66 6.4 40 8.3 6.6 249 125
Consultung/Prof Services 62 9~ 15 4.6 42 43 298 , 20 53 6.1
Design/Dewslopuent LEP 6 9’ 35 « 44 1.5 167 NE N S 1.9 1.4
Keport/Marketing/ 1.9 .5 g 31 17 1.8 1.7 S 1.7 5.7 7.4
s Preduction/Inspection > !
Other/No Report g0 - 21 ¢ 2.6 - 2,'.6 ‘9,0 28 45 3.1 4.3 - 9.3 25.2
. . ‘ . - T 3 "
Source: National Academy of Sciences . . ST !
0 - ?4 . M ° E- G_
., . P . - .
The proportion of each group princ‘:ipaﬂy employed in teaching varies
. h% ¢ . ]
from 22% of the engiheers and 30% of the physical scientists to 61% of the
rathematical scientists and 64% of the.social ,scientists. . . .
. AR y
, Because of the changing S1ze of the group of persons of coHege age, the-
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educatmn sector is no 1onger expandmg at rates su£f1c1ént to utﬂ1ze even the
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' proport1on-eof doctora}‘ scientists that found academic emp]o_yment in the past, Red‘t(Jed .

- .

emp]oymentropportumtles 1n academ1c sett1ngs can be expected to hit® hardest 1n those

-areas of science where ha]f qr more of the worls force trad1t1ona11_y has found academ1c - e
t ; s . . Wi

e
s ' emp]oyment - name]_y in the mathemat1ca1 and soc1a1 sciences, and in the life sc1ences
] A

~ v

ve : About one fourth of - doctora?‘ c1entlsts and enq1neers are engaged in

research with another 14.5% employed in the manaqement of R & D. This i's the* ’ .

S

sector where- Some growth may be contemplated. 30 . : : ' _ .

Scientists and engineers employed at universities |
and calleges by primary type of activity: January 1935-76

-

fn 1976 the number of academic ..
\ e e . Y
{Thousands) ~ sc1ent1sts and cengineers employed pr1mar1]y in -
kv - .

7 : . ~— 4 R&D act1v1t1gs 1ncreased two percent from 1975

« :' « - . T -
~ B, ol — to 51, 000. _However, less than 18% of academ1c .
w7 It 4 scientists ai‘nd 'engi‘neers.are primarily engaged in .

‘, " E N " Teacheg T R&Din 1§76,‘and during the_»]onger. period 1965- -

125 faestl ) * . 4 76, NSF found evidence of a significant shift SR

2 ‘ toward teach1ng (F1g 12). Academic scientists ..

R&D : ‘
“~ . — and eng1neers 1nc1ude some persons below the * . oo
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L ' . The 1976 budget for federal R & D :

“ . SOURCE NatonalScience Foundation ) N

\ ' ] Fig. ?] T ob11gat1ons was up, 15% from 1975 ref]ect1ng for v 2
the f1rst t1me in f1ve years a rea] doHar ga1n in R & D activities funded by the \ \_!)
federa] government Fund1ng, or course means JObS. The number of scientists ang 7o '

: i englneers emp]oyed in 1ndustr1a1 R Il in-January -1975, ,was 357,500, qown a few hundred

:
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thoagh* thc T‘J?i‘ _edara] budget for R. & D rose. another 8 6%>,%1n constarrt dollars, the . 5

B u:n o
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’ est1mated tota] for 1977 is 20% below that of 1967 Nonethe]Ess, the r1snud1rect1on' . >

." in R & D spend1ng 1nd1/tes improving.gmpioyment opportun1t1es for sc1en§1sts and =~ '

eng1neers. The prd%®ections we have examined, however,,nnd1cate that ‘supply is r1s1ng

X «

faster than"‘demand.«' # ' ) @ T - N ..
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SUMMARY AND CONCLUSIONS ' K e

’ . ’ ° -

Some trends in sc1ent1f1c and eng1neer1ng mdnpower ~supply and demand seem
[ 8

fawly sure,~The supp]y of new sc1ent1sts and enganeers appears to have capght up w1th.,
L 2

and in some instances exceeded the number‘ Jof job opportumt1es r‘equlmng the 1eve1 of . .
g%‘Qﬁi’tr;ammg being ach1eved. Nonethe]essﬁ,ﬂ actua] unemployment cont1nues to be low amgng E v't
- scientists and engineers relative to unemployment of other groups with similar amounts '

of education and training. . . SR « — ,..._.\
. )

~

) o 0pportun1t1es for scientists and eng1neers depend s1gn1f1cant1y ‘on, the .

decisions of federal (andwto a lesser extent, state and 1oca1) gOVernment as.to funding

‘e

1 y-,thiéaled.

\ R
; oo - ' " o
Congressional decisions'fér funding energy programs are and will 'be_”ifnportant

for those kinds of activities that requwe 1arge number's ‘of techno‘log1

’ . .

-

persons.

1

R PP S R T, L3
in determining the demand for certain kinds of sc1e’ntvsts and engineers; as will decisions

)

R j
regarding fund1ng for env1ronmepta1 act1V1t‘ies food techno]og1es, ‘health car‘e and a - 0

_.host of othgi national’ enter‘pnses . - NS / ‘
¥ > © < On
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f the m&Jor reasons , why depe]déb%forecasts of . supply and demand are
¥ 3
itgble.for a »period of ten years or-so is ‘the inabitity Y forecast what -

" ¢ 3 i‘%ﬂ . ¢
%wns vhH ,lﬁe ye a]sd~cannot pred1=ct the unexpected d1scovery

chMe the/fﬁ’he@%ﬁt; a1 thoygh we can_ be quite sure that someth1ng
NS AR . S
) unexpected w1H occur, a‘lonetheless, forecasts: ar'e made., and ,we have exam1ned some of :
R - ¥ g 4 -3? “E}"Fé N
. them because they are a. usefu] ?art of tham{g 1 !n;@e% to make 1nformed dec1s1ons
ot . RGO Ry |
’ = Lt One 1mpor‘tant th1ng <o r‘emember' in :i\- 3

not a 1§1aypav

these govern*en

ort happenq' ng- that

y «sg;.,gao c 1on§ 1s the dnffer‘ence L

.

d _ { between need end demand It is not d1ff1cu1 @q ca?ry@ut\a study of manpower needs for‘..k

‘ nat1ona'| hea]th, provided we can state he obJectWé add set the t1me by. whwch we Mish

fae to have accomplished it. One other factor, howe\L/_ez', m St be added, if we are to tf*ans—

late manpower needs intd manpower demand, That fac 1s money ,Ky when fund1ng 1s ST

/ . added can peop]e Qe h1r‘ed, no matter' how many, mafbe needed If we could for‘ecast -
l ‘ ! 4 . -/ ‘ ’ v
! accurate]y the stateqof the, economy over the next ten years, our manpower' pr‘o‘aegtwns 'T(*;m -
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v also would be more accurate., « R 4 - . :

There are now, and w111 continue to be For .the toreseeah]e-futuré some ; ‘o
-imbadances in supply and demand among_scientists and engineers,. At the moment, some
, . segments of the enaﬁEEEF?Ea*éfafeszﬁon be}ow the doctorate level show potential im- ’

i . ba@ance on the low side of‘supply: The life aqd social sciences.appéar to be ;*5ted~ y
for the larges} over-supply, both at the doctorate and lower degree 1evels. The ’ :
phys1ca1 sciences are somewhere in between, w1th chem1stry o?fer1ng more prom1se of X .
opportun1ty than physics, geo]ogy offeriny more than chemistry, barring unforeseen. '> v

*changes in e1th r supp y or demand treﬁds " . - _

. . A . .t . 'S -
. in academic sgttings where re]at1ve1y fewer joh opportunities will be available than in \\\J .

The a]ert scientist or engﬁneer, including those st111 in school, will keep

»

_an eye on’ the changing marketp]ace, be aware when funds.are drying up for one kind of
. TNl - P . . '
activity, and enlarging for others, and be prepared, if necessary, to consider some
. - b

& ¢

L4
o “cross-field mobility. . * T S ) C o .
. " Despite the gloomy prognostications we have examined}/the picture for
k} . é ’ : ' b ’ .
natural scientists and Engineers genera11y is.pretty good, particu]ar]y when compared U

-

to opportun1t1es for new graduates, and, even expervenced ones in the human1t1es and in T

¢ : -~

some segments of the soc1a1 science$. "Full emp]oyment" is not ant1c1pated at the

\ approprtate 1eve1 for a]]]the sc1ent15ts and eng1neers in the country, either next year

e i
or over the next decade There does not appear to be much TikeTihood of Targe scale _ -

unemp]oyment either. The tragedy, 1f Tndeed there is any, w111 be, for those. ind1v1duals s .
,who bgye cut down on the1r opportUn1f"es for field sw1tch1ng by staying in too narrow a.
channe], or by not hav1ng kept up with deve]opments outs1de a'narrow‘spec1a1ty, and for

o

ﬂhose whose vision of successful_mmpigment i%.s0 11m1ted that what might otherw1se be -

- » B - RN

seen as interesting options are v1ewed on]y as represent1ng fadglre.

.o A

Barr1ng that unforeseen deuq}ppment which i3 bound\to occur, there does not

» -

‘\appear to, be ‘any forthcom1ng crisis .in sciénce and eng1neer1ng emp1oyment e1ther bécause .




. resources does not Took ‘probahle. Some in

......
......... ~
. - e T e e

a cr1s1s of unpilet expectatrons and the nat1on may not be able to take fuld adVantage of

~ - — - «
*

— its tra1ned s¢ientists ‘and eng1ne.ers, at 1east over the’ next decade o . e
.«
. : By ab0ut 1990 however, s;gn1f1cant shortages may aga1n be ev1dent in some areas

. of science and eng1neer1ng because- of dec11n1ng birth Jrates and because in the 4ight of =~ °

e projéctions of s'urp?us graduates in the 1975-85 period, significant numbers of, yo -
N people in the larger post-war generation h1ay'choose not to prepare for careers i science
L - o . . . &

:, or ‘engineering. If this drop does not occur, those scientists g engineers trained during ’

. " to the science and eng1neermg workforce A decade later when they m1ght be needed in

. those fields, both thgar—skﬂ]s and t\e1r knowledge base will have become Qbsolescent
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‘Qf shortages or surpluses, a]though full uSﬂuatwn of sciente and eng1neer1ﬁ§"?hanpowe\c Lo

the sevent;.es ‘who do not ﬁnd empﬁoyment in the1r ﬁ{lds of tra1n1ng also will be 1ostw - "ff.
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U Energy PrOSpects, An Eng1neer1ng ¥1ewpo1nt 1974 . . .
K N Na/twnaz Academy 04 Socencu (2101 Const1tut1on Ave » N h‘ b'ashington D.‘C. '-20418) *
“ Conmosawn on ~Human, Re,éounce,é e !
' ‘ DoctoraT S¢ientists and Engineerg—n the United States, 1975 ?mf11e 1976
'=l ’ [}octora] chent1sts .and Eng1neerls in the United States, 1973 Profﬂe 1974
- Employment. Status of Ph.D. Sc1ent1sts and Engineers: 1973 and 1975, 1976 =~
.- ¥+ Field Mobility of»DéctoraT Sc1ent1sts and Eng1neers, 1976 -
; ' Personnel Needs and Tra1n1ng for ‘Biomedical and Behav1ora1 Research, 1976
L e . Sumnary Report® 1975 Doctora«te Rec1p1ents from Umted States Un1vers1t1es, 1976,
and prevmus Q;eports qin the series - . , .
; . ;Jgﬁgr)wﬂ Boand orf szadu.a/te Educa,twn (2101 Coost1tut1on Ave N N washmgton D 5
« Doctorate Manpower Forecasts and Pohcy, Report No. 2, November 1973 ) N
Outlook and Opportumty for Graduate Education, Report No. 6, Decen'ber 1975 |
. o *Drew, Davtd Sc1ence Deve]opmen\. ‘}An Evaluation Study, 1975 - '
E' :1 Nmona& Conmuséwn 60& Manpowejz Po&.cy (1522 K St., N, N. Suit® 300. Nashirigton
f_" ) “z .0.C. 20905) s J . .
, y * 0 Current Issues».and the Relét1onsh1g Retween Manpower Research and Po]icl,
- ' Spec1a1 Report:No 7, JMarch 1976
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"National Commission for Manpower Policy KCon 19

- Nationat Sc&ence‘Boaad, Nat&onaz Science Faunda?ton, wash1ngton D-.C. ZOSSQL\\\

v Nataonaﬂ.Sc&ence Foundaxxon Nash1ngton D-C. 20550 * - .

NSF 76-328, Dec. 2,-1976 . . .o . .

" 76-324, October 27, 1976- ., <. G~

R _Manpower Redources. for Scientific ActiVvities .at. Un1vers1t1es and Colleges,

.1953-1976 -NSF 76-3]0.

- 5%-

- - _ N ’ s

- .
,/ . i M - - bt «
. , .

! Emp]oyment Impacts of Hea]th Policy Deve]opments, Special Report No i], ) ’ .

0ctober 1976 .‘ . .

#
The Quest for a Natlona] Manpower Policy Framework, Spec1a1 Report NQ; )
April 1976 . . ’

Toward a National Manpower Po]1cy - F1rst Annual Report to the President, »
ReportyNo. 3, _October 1975

- . National, PZannAng AAAoctateon (1606 New Hampsh1re Ave., N.M., washington D.Cg 20009) 7

Gutmanis, Ivars, The Demand for Scientific and Technical Manpower 1n Selected
Energy-Related Industries, 1970-85: A Methodology Applied to a Se]ected Scenario
Jof Energy Output - A Summary, September 1974 . .

Terleckyj, vNestor E., Improvements 1n the Quality of L1fe, 1976 < N -

Sc1ence Indicators - 1974, NSF 75-1, December 1875 .
Sc1ence at the B1centenn1a1 --A Keport from the Research Commun1ty, 1976 ' ’

Sc1ent1f1c and Techn1ca1 Manpower PrOJect1ons, NSB 74-286 S '
< ¢ R

"An Analysis of Federal R &D Fund;;g By Function, F1sca1 Years 1969 - 1977, <.
NSF 76-325 | ~ -

Charactec1stfcsfgf Doctoral Scientists and Engineers)in thetvnited States, 1973,
NSF 75-312, and Detailed Statistical Taples (Appendix B), NSF 75-312-A

Characteristics of.the Natiohal Sample of Sc1ent1sts and'Englneers, 1974, Part
1 Demographic and Educat1ona1 NSF 75-333 . ‘ - )

‘ Doctora1 Sc1ent1sts and Eng1neers in Pr1va§g Industry,,1973 NSF 75\302 : -

&

“Employmept of Academic Sc1ent1sts and, Eng1neers Increases Three Percent in 1976, "

yEmp}oyment of FullﬁJ1ne Scientists and Eng1neers in Higher Educat1on January

11975, NSF 75-331 : « =\

4'
"Energy Increase of 18 Percent Paces industr1al R & ] Spend1ng in ]975 " NSF

Ghaduate 8c1ence Educatigon: Student Support and Postdoctora]s, Fall 1975,

-Deta11ed Stat1st1ca1 Tables, Appenches ITT, and. IV, NSF 76-318 ' Lo ‘

- , yA
“Largesﬁ Increase 1n~Employment of Doctoral Sclent1sts ‘and Eng1neers xs in - (
‘Industrial Sector: 1973~7&," NSF 76,326' October 28 421976 ", . oy

January 1976, Deta11ed Stat1st1ca1 Tables, Append1x B, NSF-76-321 © . . t .

National Patterns of R&D Resources Eunds ahd Manpower in the Un1ted States» ”

"The Nat1on s Science gnd Eng1neer1ng Manpower Resougces, 1924 " NSF 76 312

- .

June 29, 1976
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. Prolett1ons of Degrees and Enrollment in Sc1ence and Eng1neer1ng Erelds td 1985
NSF 76 301 . R -
.
A "Rea] Increases Seen for Federal R & D Fund1ng of Energy, Educat]on, Sc1ence and R
*  Defense.in FY 1977} NSF 76-319, August 19 1976 - ' P o
3
Research and Deve]qp;ent in Industry 1974 NSF 76-322 . . ‘?fk
1985 R & D Funding Projections, NSF 76- 314 T ) S
|
Sc1ente and Engineering Doctorate. Supply and Ut111zat1on 1980 and 1985, NSF 75 301 oL
J972 Scientist and Engineer Population Redefzned Vo] i, Demograph1c Educat]ona] Lo
and Profess1ona1 Characteristics, NSF 75-313 A,
1972 Scientist and Engineer Pogulation Redefined, Volume 2, Labor Force and -
'EmpJoyment Characteristics, NSF 75-327; Deta1?ed Stat1st1ca1 Tables, Eng1neers, ®
By tield, NSF 76-306 - - 4
"Se]f.Supported Graduate Science Students Increased by 22 Percent in 1975." NSF .
76-320, September 30, 1976 o
" "Work Act1v1t1es of Emp]oyed Doctoral Sc1ent1sts «and’ Englneers in the u.sS. Labor
Force, Ju]y 1973," NSF 75- 310 June T975 . .
> ’ . -
National SOCLer o4 Pnoﬂebb&onaﬁ Engineens (2029 K Street, N.W., Washington D.C. 20906)

o Enq;neer1nq Manpower . . » ADilemma, 1976 ’ : ' T
No&thwebzenn Untvenbtty (P]acement Center, Northwestern Un1vers1ty, Evanston, IL 60201) .
.End1cott Frank $., Trends in Employment of College and University Graduates E

in Business and Industry, 1976, 30th Annual:Report, 1975 ) B
" The EpditqttsReport 1977, Thirty’ F1rst Ahnual Survey of . Business and A .
Industrae] F1rms Concern1ng Employient Jrends, fqr Co]]ege Graduates, 1976
F0110w -up Study of the 1976 Endicott Report 1976 N il
u‘,‘ [} . .
. Shtenttﬁtc/Manpowen CommLAéton (1776 Massachusetts Ave.,-N:W., Nash1ngton D.C. '20036)
Vetter, Betty and Eleanor Babco,. Profess1ona1 Women and Minorities - A -ﬂ b * .
Manpower Data Resource Service, June 1975 and Supp]ements Fébruary 1976
and October 1976 . .
Sa]ar1es of Sc1ent15ts, Eng1neers and Technicians - A Sunfnary of Sa1ary Surveys,
Seventh Ed1t19n, December 1975 . . N 7 .
Transportition, T:S. vepamnenz 0§ (Hashlngton D.C. 20590). \
., Vetter, Betty, Supply/Demand Imbalanceés of Enginekrs and Sc1ent1sgs for Transpor- ,
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® SALARIES OF SCIE

LN

.
A -

’ . SCIENTIFIC ENGINEERING; TECHNICAL MANPOwER COMHENTS per10d1ca] 10/yr.

RN

OTHER PUBLICATIONS OF THE’SCIENTIFIC MANPOWER COMMISSION | | o

"$20.00 per year,\Z yrs s 535 00; 3 yrs., $50.00 ;o - .

A monthly digest’ of current deve]opments affect1ng the recruitment,
training and utilization of scientific, engineering, and technical manpower.
Special sections jnc?ﬁde-current information on supply and demand, women and ) .
minorities in,science, education, pending legislation, federal agency activities, '

- salaries, and new pub11cat1ons of interest to producerss.and users of techn1ca1 .

manpower B |

[ ) y g s ) o
K PROFESSIONAL'WOMEN AND MINORITIES A Hanpower Data Resource Service, June 1975,
$40.00. Continuing update-»supp]ement service, $25. 00 per year.

" This comprehensive 320-pdge study published in 1975 for use by educa- -
,tional institutions, industry and government brought together for the first-
t1me virtually a]l available data on manpower at professional 1évels with' '
Qpec1a1 emphas1s-ﬁn,w and minorities in the natural and social sc1ences,
.en 1geer1ng, arts, hggggftpes, educatior and the profess10ns

»

Published in loose-1leaf format\w1th appropr1ate SUbJect d1v1der tabs,
the four-part reference hook 1nc1udes basic 1nformat1on on'affirmative-action;
manpowex data in all fields frbm more than 140 sources, annotated retruitment’ o
resources; .a bibliography, and a. comprehensive cross incex. Approximately 400, w_Ef
tables a charts with breakouts by sex and/or minority status provide data on’ :
enrollmends; degrees; and on general, academic and federal workforce participa-

tion of wo en and minorities by field and subfield. Each data resource section,

arranged by\field, ’1s supplemented with textua1§h1gh11ghts of the data and lists

of specializ&d recrd;:ment resources, for women and minorities in that field. ’

A coktinuing subscription serv1ce updates and supp]ements the statis- N
tics as new dat become aVa11ab1e 1976 supplements were published in February " 4
- and October, 19 . . m - ‘o .

STS, ENGINEERS AND TECHNICIANS, A Summary of Salary Swiveys,
Seventh Edition, Dexember 1975. $15.00 per copy. '

A 112-page eporg,present1ng deta1]ed information on star }dng and -

advanced salaries in ixdustry, government and edtational institutions with

breakouts by field,, highest degree,- sex, years since first degree; age group, ) .0
category of emp]oyment rk dctivity, type of employer, geographic area, -
academic rank,-Civil Seerce .grade and grade distribution,sard 1eve1 of respon-
sibility, w1th some compara ive salary data ,in non-technical f1e1ds *Includes
both pub11shed and prev10us]y unpublished data on salaries for the period 1972-
41975, w1th some trend data beginning in 1961/ »

* The SevEnth edition of SALARIES OF SCIENTISTS; ENGTNEERS AND TECHNICIANS -

A/ Summany 0§ Sazany Su&veuA (December, 1975 106 +v1) 1nc1udts 128 tab]es and 1N
charts.

&“ ., ~2 ’ ?
1Br comparing data back through 1971, cop1es of the Fifth . (June—T971).,' 7
and Sixth Editions (August 1973) are ava11ab1e,'at reduced rates. . ) ‘ -
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TEST VOURSELF~FOR SCIENCE Apr11 1971.

50¢ each.

-

Single copy, $1.005 25 &} more copies,

: A movel career booklet to “"test" a student's interests i% various

f]e]ds of science - chemistry, b1OJogy, mathemat1cs geo]ogy, physics: - and

engineering. 3
Th1s 48 page program booklet gu1des students as they search. for their

sc1ence (of}

reer 1nterest

or more, $1.00 each.

s

o

Sources of additional informatiqn-are included.

S1ng]e copy,

-

[

~',§¥Z£NQE?QND ENGINEERING CAREERS - A BIBLIOGRAPHV ApflI 1974;
2.00;

"An extensive bibliography of careef gu1dance informatfon in science
and engineering, with complete source address, cost, etc. It is designed to
help young peop]e their parents and their gu1dance counse]ors to obtain accurate
«and up-to-date information about careers in science and engineering, including
details on necessary training and professional emponment opportunities. Sect1ons
on ayditional sources for obta1n1ng career information, apd a listing of sources

of information on f1nanc1a1 aid cdomplete this comprehens1ve b1b11Q%giEhy
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