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OFFICE OF THE UNDER SECRETARY OF DEFENSE

WASHINGTON D C 20301

RESEARCH AND
ENGINEERING

FOREWORD

The growing concern in recent years of projected scientific and
technical personnel shortages, and the potential impact such
national shortages may have on the nation's defense posture,
prompted this in-depth examination of the status of DoD's
laboratory scientists, engineers and technicians.

Conducted by the Personnel and Manpower Working Group of the DoD
Laboratory Management Task Force (LMTF), this study represents an
important first step in DoD's efforts to uanderstand national
issu2s surrounding the supply and demand of sciepntific and
technical personnel and the relation of such issues to DoD's
ability to attract and restain the highly specialized scientific
and technical manpower required by our laboratory community.

The DoD laboratories, clearly one of our most valuable resources,
employ almost a quarter of D¢D's scienvists and engineers. If we
are to maintain our scientific and technolcgical advantage, the

g% health of tne laboratories and the vitality o:r their worik force
must be maintained And supported.

A major finding of thio study is that many of the problems now
humpering our ability to recruit and retain scientisthts ard
enginec~1 are not necessarily reluted to natiouwal supoly/demanc
tronds, or to current shortfalls of trained scientific aad
tecninical personnel. Rather; snne o thsge problems are nf cur
own making, and therefors, thLe solutions tuv them are under our
control.

Juring the coniug year, I intend to implement the study's
-~ recomnendations~. As we do so, I look forvuerd to receiving the : ;
sane excel’ent cooperation frow the Military DzparZments and
their laboratory commpunities :ich we 2njoyed throughout the
2oaduct of the study itself,

Y Edith W. Martin

1. Deputy Undsr Secretary of Defense : n
for Resesreh and Engineering
+Research and Advezaced Technology)
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EXECUTIVE SUMMARY

;¥;is report, "Study of Scientists and Zngineers in
DOD Laboratories." was conducted oy the DOD Laboratory Manage-
ment Task Force, Personnel and Manpower Working Group, from
November 1981 through April 1$82. It was undertaken in re-
Spoﬁse to a request from the Deputy Under Secretary of Detense
for Research &nd Engineering (Research and Advanced Tech-
nolcgy) to determine the status of scientists and engineers
within the DOD 1laboratories. Subjects tha: were addressed
included: the population and employment of scientists and
engincers, education and salary, vacancies, recriicment and
retentior, and fraining. 2ata were developed in parallel
for laboratory technicians. The study was asked to make a
determination of the need for a2 broader iuvestigation of all
scientiscs and engineers throughout the DCD}§
\

In assessing the status of scientists and engineers
in the approximately 70 defense laks, it is clear that the
three separvate service la> systems have separate and unique
character:sties., Likewise, therxe are differences among indi-
vidual service labs. The study has elucidated the vavriations
in type of woxk, the uses of G&E personnel, the variation in
numbers of military S&E, and many other distinect cnaracteris-
tics. In general, over the period 1977 to 1281 the lab S&E
work force has remained relatively stable; and within a few
percent, the total lab population, the S&E population, the S&E
educational levele, and S&E grade levels have all remained
constant. Navy total population and high grades tave contin-
ued a decline of 1-2% per yecr. Only the entry level S&E have
increased over the 1977-31 time freme. At rhe same time, data
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available to this study indicate that the S&E work force has
maintained generally good quality and currency. We have exam-
ined attrition from the S&E population by grade level, and
find the departure rates to be reasonable. Because of the
substantial populations of GS-12 and -13, the majority of at-
trition occurs at these levels. As a result there are sig-
nificant losses at these critical levels which are hard to
replace, There appears to be concern about the relatively
slow promotion rate, especially at the higher grade levels,
but this is the price paid for a stable work force. As we
compared the DOD lab S&E population to nongoveramental S&E
populations, the labs show approximately similar educational
distribution as compared tc the national S&E population, but
the labs not unexpeclcedl!y have a somewhat skewed distribution
of disciplines in favor of the engineering and high technology
skills. We have noted comparatively few computer scientists
in the DOD lab work forcc
riez does not properly account €£or the total computer pro-

The "computer scientist" job se-

fessionals within the DOD laboratories. Many are subsumed
for example under engineering job series titles. The lab S&E
work force is approximately five years older on average than
the national S&E ropulation; over the last three years, the
average lab S&E age has remained relatively constant. 1In
spite of special euntry =alaries for DOD lab engineers, there
is a substantial shortfall within DOD- labs compared to indus-
try. This trend reverces past age 43, with the labs on aver-
age ahead., If industry salaries are compared to those at DOD
labs at equzl levels of responsibility, laboratory salaries
lag at all grade levels. Also DOD S&E have suffered a higher
relative decline in salary due to inflationary effects. '

- Qur findings show some selected skill shortages in
the DOD lap work force. These shortages are ﬁostly well with-
in the annual attrition rates, and as such do not raise any
upecial alarms cf major impending problems. In the context of
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predicted national shortages, it is thus mandatory that the
DOD lab community maintain a watchful eye on the status of its
ability to recruit and retair a quality S&E work force. There
is nothing in this study to date that indicates that a major
problem exists or is developing in the DOD lab community.
Perhaps the first pressure point may be difficulty in main-

2

3

ining the 1lab Ph.D. or Masters populations owing to the

)
<L

(oW
b

ecline of U.S. citizen graduates in these categories. An-
other area of some concern is computer professionals consider-
ing the strong projections of shortages coupled with the
laboratory projections for enhanced activity in information-
related technologies. The problem is exacerbated in that
there is no definitive assessment of computer professicnals
through the normal job series categorization. One avenue
availabie to the labs to deal with shortages are the excellent
training programs extant in DOD. Our study has found that
long-term training could be greatly expanded to address short-
ages as they become apparent, as well as to enhauce the cur-
rency of the technical work force. This approach appears
superior to havipg the labs sponsor national level programs in
that they are less than one percent of the national S&E work
force. One additional basis for a conservative approach at
the present time derives from the uncertainty of future S&E
national shortages, since such shortages are very closely
linked to the future economic picture, a subject of much spec-
ulation and unpredictability. The study panel believes that
there are a great variety of improvements which could be made
to enhance the DOD labs S&E recruitment and retention posture
and these are quite exclusive of shortages.

The DOD labs have reported zignificant adverse impact
of the controls on personnel ceilings and high grades. Over~
all personnel ceilings are a reality requiring continued man-
agement attention. As such, some fairly difficult management
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choices have to be made. Ceilings b themselves are not an
intrinsic barrier to maintenance of an effective S&E work
force beyond a critical mass required to operate a laboratory.
What does appear to be important is the maintenance of a
stable ceiling consistent with workload to facilitate planning
and management within the DOD labs. On the matter of high
grade controls for GS-13 to GS-15, the study findings indicate
that overall the numbers approach 50% of the S&E population;

however, wide variations exist among labs and services. An .

analysis of laboratory workload has not been undertaken in
connection with this study. Judgments on the adequacy of
ceilings, both total and high grades, car. therefore not be
made based on the quantitative data collected. The majority
of Technical Directors did report significant adverse impact
of high grades and total ceilings including reduced ability
to meet mission requirements, deletion of specific technol-
ogies that should be addressed, reduced akility to hire and
promote experienced and deserving personnel as well as overall
reduced quality of work.

There are a number of areas where problems exist and
directed action is needed. Maintenance of the currency of the
technical work forces is mandatory in light of the rapid rate
of technological progress. A comprehensive approach to con-
tinuing education is needed. Recruitment at the key journey-
man levels, GS-12 and GS-13, will require special attention,
particularly due to thes relatively low promotion opportuni-
ties. The study has developed data that clearly show that a
special effort is required to reduce the number of senior
executive vacancies. Furthermore, management attention is in-
dicated in addressing relatively high civilian vacancy rates
which exist at certain laboratories and-inh the military S&E

assigned tc the laboratories. . The- subject cof bureaucratic
constraints has been amply addressed in othéer studies as well
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as here. Clearly forthright and forceful actions are required
to turn the clock back on many of these impediments both to
recruitment and retention as well as to improved efficiency
and productivity within the DOD labs. We have shown in this
study, for example, the absurd time delays that encumber the
hiring process. An improvement in this one acea would go far
beyond any problems which now exist as a derivative of nation-
al shortages. The high vacancy rates for senior executives,
for example, are undoubtedly related to the long and tedious
process for recruitment. If the DOD labs are to attract and
retain quality people, the image of the federal worker cannot
continue to be diminished. There must be a renewed awareness
of the destructiveness of the process which denigrates a work
force which is so critical to national security. The study
has found that there is a general allegiance to the dual-
career concept of professional advancement through scientific
and engineering pursuits as well as through management ave-
nues; however, there is much room for improvement in practice
to achieve a truly dual path to the most senior grade levels.
Finally, the study in a number of instances has found a fairly
wide gulf between perceptions about the DOD lab S&E work force
and quantitative data which provides specific information on
the overall status of the lab S&E. Chief among these were an
inability to recruit at the entry level, declining quality,
and unhealthy attrition levels. There are, of course, vari-
ations over the DOD labs as we have pointed out earlier and,
accordingly, each laboratory must take a close look at its
circumstances in light of the overall lab environment.

Following from the general findings and conclusions

of this study, the panel has made the following recommenda-
tions:
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Forecast S&E Needs. An annual forecast should
be maintained of projected long-term S&E
needs of the DOD lsbs in anticipation of
future shortfalls. This forecast should
serve as a basis for directed recruitment and
training programs. Each of the service lab
management offices should monitor thz process
so that data are assembled in a common format
to facilitate exchange of information among
services, and to take correctiva action as
may be appropriate (e.g., more timely adjust-
ment of noncompetitive salaries). In partic-
ular, high priority shculd be accorded to
monitoring the status of computer profession-
als in the DOD laboratories, and to taking
aggressive action to‘<38355‘ compensation
levels as needed. ;<11f0 N\

Establish Recruitmeny’yita Bajis. Services
should establish corgﬁr*ble'fata bases to
allow DOD labs to erch\g,o ‘information on
S&E candidates availavle  for employment.

Improve Entry-Level and Journeyman Recruit-
ment. Labs should develop imaginative entry-
Tevel recruiting programs through active use
of special programs and authorltles already
ovailable:

- Cooperative education

- Summer employment of students

- Federal Junior Fellowship Program

- DOD Science & Engineering Appren-
ticeship Program

- College relationship efforts

Formal & informal contacts

Research & grant programs

Sec. 603, Title VI, DOD
Authorization Act -of 1982

Faculty appointments

Graduate student appointments

Student volunteer service.

Laboratories/services should develop a focus- ‘ i

ed recruiting program to attract quallfled
journeymen (GS-12/13) with skills in shortage
areas.
O
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Special effort should be made to target
underrepresented groups, such as women.

OSD and services should support proposed
legislative initiative to broaden application
of the Navy Personnel Demonstration Project.

Address Selected Vacancies. Management at-
tention is needed to address large vacancy
rates which exist in all service laboratories
in the senior executive positions, in the
civilian S&E work force at certain laborator-
ies (predominantly the Army), and in military
S&E assigned at the laboratories.

Address S&E Shortages Through Training As-
signments. The Government Employees Training
Act (1958) and other authorities provide wide
latitude in training of personnel. One of
the most effective means of handling S&E
shortages in critical disciplines is through
planned training for selected personnel.
Service laboratory management should design
aggressive long-term training programs to
develop experienced S&E. Both funds and
billets should be fenced within the services
for this purpose.

Address S&E Shortages Through University
Funded Programs. DOD technology base funding
at universities should take explicit account
of current and projected shortages of specif-
ic S&E disciplines at the DOD laboratories.
These considerations should impact decisions
on DOD-sponsored university fellowship pro-
grams as well as specific categories of R&D
funded at the wuniversities. Programs which
either encourage DOD laboratory employment or
require a laboratory commitment as the quid
pro quo for university support should be con-
sidered explicitly by consultation hetween
Service technology base managers and Service
laboratory management offices.

Improve Dual Career Program. Laboratory di-
rectors should implement a realistic dual
(supervisory/management vs. research) career
path and apportion high grade billets accord-
ingly. This may require organizational

»
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changes to increase span of control of super-
visors/managers and eliminate small organiza-
tional entities created primarily to justify
high-grade supervisory billets.

Improve Image of Civil Service. DOD manage-
ment should enhance retention by promoting
the value and image of federal employment at
the DOD labs. Measures include, but are not
limited to, policies for treatment of 5&Es as
professionals, acknowledgement of significant
work by appropriate S&E recognition, and
suitable advertisement of laboratory contri-
butions both to the defense and civil sec-
tors. As a further positive contribution,
maximum restraint should be exercised by all
officials to avoid pejorative comments per-
taining to civil servants as a group which
reflect both unfairly and inaccurately on
individuals within the service.

Reduce Bureaucratic Constraints. Management
shouid systematically identify bureaucratic
constraints, ard should seek remedies at the
proper levels, including statutory redrexs as
appropriate. This report identifies specific .
constraints requiving concerted and immediate ;
action. The "Peorsonnel Demonstration PrOJect"

now being conducted within cthe Navy is & prin-

cipal positive contribution.

Review High Grade Distribution, Across DOD
laboratories, justification for high grade
relief does not appear credible in every
case, Services should review high grade
celllng allocation to their laboratories
and distribution among laboratories.

Postscrygn In a number of instances, percep-
tions concerning the laboratories were not
supported by numerical data. It is in the
best interest of the laboratories that lab
management be awuare of these inconsisten-
cies and understind the underlying rationale
for them, particularly in the context of the
con31derab1e variation among individual labo-
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These recommendations are best implemented by the
Services through their respective laboratory management offi-
ces working in concert with one another. The O0S8D has a par-
ticularly important role in lending support in those areas
where Congressional, OSTP, OMB, OPM intercession is required.
Examples include initiatives to correct non-competitive entry
level salaries (as shown in this report) and to eliminate
bureaucratic constraints within OSD control or through OSD
influence outside of DOD. The OSD also has an important role
to play vis-a-vis the long-term viability of scientists and
engineers within the laboratories {as well as the larger de-
fense establishment) by general coordination ard support of
specific programs of the National Science Foundativn. Final-
ly, the study panel was not convinced of the need for further
study of scientists and engineers within all of DOD, since 60
pexcent of the total complement of civilian scientists. and
engineers within DOD were covered collectively in the Joint
Logistics Commanders' study of engiieers in their commands,
and the scientists and engineers studied in this repOrt in
the DOD laboratories. Because ot the impsrtance of computer-

related specialties to DOD, the potential shortfalls- of

various computer subcpecialties, aad the expected significant
future growth of computev-related interests, QSD should cen-
sider conducting an in-depth study of the status of «<omputer
professionals chroughout all of the Departmén; of Defense with
particular emphasis ou job serics designations, saldries, and
current 2nd projected reeds.
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CHART 1

This study to determine the status of Scientists and Engineers in Department of
Defense Laboratories was conducted by the Personnel and Manpower Working Group of the
Laboratory Management Task Force. This report gives the results of the study, conducted
between November 1981 and April 1982.
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This chart shows the orgarization of the briefing.
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CHART 3

The Study Introduction presents the charter for the Study, the Study membership,
the approach employed, and an important caveat as pertains to the results.
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CHART 4

This study was conducted in response to a memorandum signed by the Deputy Under
Secretary of Defense Research and Engineering for Research and Advanced Technology on 5
November 1981, That memorandum requested that the status of scientists and engineers in
Department of Defense laboratories be determined with respect to national trends. It
also asked that individual laboratory peculiarities with respect to recruitment and
retention be identified along with, as far as possible, the reasons for those differences,
and that future needs for scientistg and cngineers be identified and recruiting and
retention programs in use be evaluated. Finally, the mem¢orandum asked that, if appro-
priate, a recomnendaiicn for a bhroader study of scientists and engineers within the
Department ~f D=ferge be made.

The objective of the study group has been to identify real problems in the
availability of scientists and engineers, and to make appropriate recommendations for
correcting those problems.

Our approach to the study consisted of .“ree steps. The first was to gather
data. This was a major undertaking involving an &nalysis of five years of data from
the Defense Manpower Data Center data base. It alsc included canvassing the laboratories
by means of a detailed questionnaire which covered personnel authorization and inven-
tories, recruiting and retention experience, and training. The study also took advantage
of personal experience from the ilaboratory community, including interviews with knowledge-
able people at the director, supervisor and non-supervisory S&E level, as well as person-
nel experts and people from headquarters. Finally, the study group reviewed other studies
that had been conducted that covered details of scientist and engineer demand. These
studies were done both within the Department of Defense and by other government and non-
government bodies. Having assembled and analyzed a large amount of data, the study group
then proceeded to identify the present and future needs of the scientist and engineer
community within the Depaitment of Defense laboratories and develor a set of recommenda-
tions.
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STUDY OF SCIENTISTS AND ENGINEERS
IN DOD LABORATORIES

TERMS OF REFERENCE - DUSDRRE (RSAT) MEMO, 5 Noverser 1981
- DeTERMINE sTATUS oF S8 IN DOD LABs

e WITH RESPECT TO NATIONAL SITUATION

e IDENTIFY INDIVIDUAL LAB PECULIARITIES
- IDENTIFY FUTURE NEEDS FOR SRE PERSONNEL
- IDENTIFY AND EVALUATE RECRUITING AND RETENTION PROGRAMS
- CoMMenT on Heep For DOD-Wipe SRE Stupy

OBJECTIVE: VALIDATE REAL PROBLEMS
MAKE APPROPRIATE RECOMMENDATIONS

APPGOACH:

- GATHER DATA: Derense Manpower Data Center (DMDC), LaB
QUESTIONNAIRES, BRIEFINGS, OTHER STUDIES

- [DENTIFY NEEDS AND PROGRAMS
- RecoMMEND POLICY CHANGES, NEED FOR BROADER STUDIES
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CHART 5

This chart shows the study membership. The following pages contain a list of
people who made notable contributions to the study, either in the form of briefings or
other special assistance.
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STUDY MEMBERSHIP

CHAIRMAN
Dr., HerBe’T RABIN, Deputy AssisTany SECRETARY OF THE ilavy (ResgircH, APPLIED,
AND Space TECHNOLOGY)

OFESCE OF THE SECRETARY OF DEFENSE
Ms. JEQNNE LAR?EYJ Cerice oF THE DEPUTY UNDERSECRETARY OF DeFense (RLSELRCH AND
VANCED ECHNOLOSGY)

MR, TxonAs HatreEwiY, NFFICE GF THE ASSISTANT SECRETARY OF DerFexse (MANPOWER,
ESERVE AFFAIRS AND LOGISTICS)

Army

MR, RoBERT LANGWORTHY, MATERIEL DEVELOPMENT AND READINESS [SMMAND
iR, DoNaLD E. CocHrAN, MATERIEL DEVELOPMENT AND READINESS COMMAND

favy

Mr. StuarT Simon, Navat, Atp DevELoPMENT (ENMTER
MR, WALTER L, CLEARWATERS, NAVAL !INDERWATER SysTeMs CENTER

AIr FoRrce
Cot, DAV!R A, SMiTH, Orrice oF THE Deputy CHIEF oF STAFF (ReseAarcH, DEVELOPMENT
AND ACQUISITION)

MaJ, goun Tucker, OFrice of DIRECTOR OF LABORATORIES, HeapquarTers AIR FORCE
YSTEMS COMMAND

CONTRACTOR SupPORT BY THE ANALYTIC SCIENCES CORFORGTION
DR, Tuomas F, WIENER
Dr. ErLeanor G, FELDBAUM
Dr, Harry S. Dawson, JRr.
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BRIEFINGS TO THE STUDY PANEL

° NATIONAL SCIENTIFIC ANL ENGIN:ERING PERSONNEL SURVEY

DR, ALAN FECHTER, Divis:on Science Resource STubpies,
WATIONAL ScizNGE FounpaTion, WasHineTon, DC

° STUDIES OF SHORTAGES oF SCIENTISTS AND ENGINEERS

Dp, Jacaues S. Gansiex, YicE PRESIDENT, THE ANALYTIC
Sci1ences CorPGRATION. ARLTNEGTON, VA

0 D00 Resexkve CFrICERS TRAINING PROGRAMS

ALvIN Tucker, DIRECTOR, TRAINING AND EDUCATION,
OFF1ce oF AsSISTANT SeCRETARY OF DNEFENSE (MANPOWER,
Reserve AFFAIRS AND LoGIsTicS), PENTAGON

0 INDUSTRY, GOVERNMENT AND AcADEMIC PrROGRAMS TO MeeT S&E NEEDS

Dr. JouN W. GEILS, STAFF Executive, FACULTY SHORTAGE
PROBLEM, AMERICAN SOCIETY FOR ENGINEERING EDUCATION

0 Stupy oF Civitien ENGINEER RECRUITMENT, RETENTION, AND
. Use THroueHouT THE JoiINT LocIsTics CcMMANDS

RicHary L. Dixon, CiviLian PERSONNEL DIVISION,
AR Forct LogisTics COMMAND
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DOD CIVILIAN EDUCATION AND TRAINING PROARAMS

RicHArRD J. ScHNURR, OFFICE OF AsSISTANT SECRETARY oF DereNSE (MANPOWER,
Reserve AFFAIRS AND LosisTics), PENTAGON

CO-OP PROGRAM AND OTHER CIVIL SERVICE AUTHIRITIES
Tromas HATHEWAY, OFFICE OF ASSISTANT SECRETARY OF DEFENSE (MANPOWER,
RESERVE AFFAIRS AND LoG1sTics), PENTAGON

S&E PERSOWNEL PERSPECTIVES FROM THREE SERVICE LARORATORY DIRECTORS
Dr. Louts CAMERON, DIRECTOR, ARMY NigHT Vision aND ELEcTRO-OPTICS
LABORATORY, FoORT BeELvoIRrR, VA

RoNaLD S. Vausun, TecHnicAaL Director, MavaL Surrace Weapons CENTER,
DaHi.GREN, YA

CoL. RoBERT RANKINE, COMMANDER, A1R FORCE WRIGHT AERONAUTICAL
LABORATORIES, DayTon, OH

S&E PERSONNEL PERSPECTIVES FROM THREE SERVICE LABORATORY SUPERVISORS
Dr. AL Harvey, CHemistRy Division, NavaL ResearcH LABORATORY,
WasHineToN, DC

MarTIN FaLk, MoBiLiTY EcuipMeENT ReseArcH AND DeverLoPMENT COMMAND,
ForT BeLvoir, VA

JouN ScoTT, AIR Force WeapoNs LABORATORY, KIRTLAND Aik Force Base, NM
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S&E PERSONNEL PERSPECTIVES FROM THREE SERVICE LABORATORY NON-SUPERVISORY S&Fs
Joun ImMpacLiazzo, NAvAL UNDERSEA SysteMs CeNTER, Mew Lonpon, CT

Kevin SLimak, AIR Force Rocket PropuLsioN LABORATORY, FDWARDS
A1r Force Base, CA

Dennts Cook, ArMy HaRRY DiamonD LABORATORY, Aperpui MD

SgE PERSONNEL PERSPECTIVES FROM THREE SERVICE PERSONNEL SPECIALISTS

FRANKLIN D, WaLrace, Director, CiviLIAN PersonNeL, OFFICE oF
MavaL ResearcH AND NavaL ReseArRcH LABORATORY, WAsHINGTON, DC

WaLTER M. STANISLAWSKI, FERSONNEL MANAGEMENT SPECTALIST, DIRECTORATE
oF CiviLian PersonneL, AIrR Force SysTems Commanp, ANDRews AIr Force Base, MD

RoBerT W, Brooks, CHI1EF, PECRUITMENT AND PLACEMENT BrANCH, CIVILIAN
PersonNeL Orrice, ForT BeLvorr, VA

STUDY OF HIGH GRADES IN THE NAVY LABORATORIES

LauriEe BroepLiNG, NavaL PERSONNEL RESEARCH AND NEVELOPMENT CENTER,
San Dieco, CA

NAVY PERSONNEL DEMONSTRATION PROJECT
Wiceiam P, Ricey, NavaL Ocean SysTems CENTER, SAN Dieco, CA

Bruce MacIntocH, NavaL Weapons CeEnNTER, CHINA Lake, CA
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e  SPECIAL ASSISTANCE TO THE STUDY PANEL

Joyce BRunseLL, HeADQUARTERS, ArRMYy Corps oF ENGINEERS, WASHINGTON, DC
MicHaeL Dove, Derense Manpower DaTa CeNTER, MoNTEReY, CA

ALLen Himes, AssoclATE DIRecTOrR, NAvy LaBoraTorI1es, NavaL MATERIAL
Commanp, WASHINGTON, DC

-

Mark JanNczewskl, CAPTAIN, USAF, Derense COMMUNICATIONS AGENCY, WASHINGTON, DC
MarvIN McGee, CapTaIN, USAF, Derense CoMMUNIcATIONS AGeNcy, WASHINGTON, DC

SHIRLEE NeaTHAMMER, Corps OF ENGINEERS, CONSTRUCTION ENGINEERING RESEARCH
LaBorATORY, CHAMPAIGN, IL

ALex SiNatko, Derense Manpower DaTa CENTER, ALEXANDRIA, VA

RoerT N, TayLor, Ofrice oF THE CHIEF ofF NAvAL OPERATIONS, RESEARCH,
DeverLoPMenT, TesT AND EvALUATION, PenTAGON

Dr., GeErALD L. ATkinsoN, THE ANALYTIC Sciences CorPORATION, Rosstyn, VA
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CHART 6

This caveat on the applicability of the study results is important. Most of
the results which we cite are based on aggregation of laboratory data either across all
DOD or across each service. We found a significant variation among the laboratories as
we performed our analysis. Therefore, it is important to appreciate, in general, the
results that are presented are overall or average results, and may not be directly appli-
cable to a particular laboratory.

At this point in the briefing several other points should be made. The services
use their laboratories differently. This gives rise to differences in interpretation of
data reported. Two different data sources were used in developing personnel statistics.
The trend data (1977-1981) were derived from the Defense ‘'anpower Data Center, while the
1981 information was derived from questonnaice responses. The two sources were cross-
checked and fcund to agree within two percent. The "Technical Work Force" referred to
in this study includes civilian and military scientists, engineers, and technicians.
Reference to "Civilian" personnel in this study includes only full-time-permanent employ-
ees,
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APPLICABILITY OF STUDY FINDINGS
TO EACH LAB
MAY VARY SIGNIFICANTLY
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CHART 7

This section provides background infoimation on the national shortage »>f
scientists and engineers. Also included is information on prior studies and related
ongoing governmental activities.
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CHART 8

This study rras engendered by a rising concern both inside and outside of govern-
ment over current and projected shortages of scientists and engineers. Further there was
particular concern within the Department of Defense that should the Defense budget rise
as projected in the five-year defense plan, minor shortages present now could reach major
proportions. While numerous studies have been done nationally to identify shortages,
their findings and conclusions often conflict. Current studies generally perceive short-
ages throughout the country of computer professionals and some engineering srecialists.
On the other nand, there are other studies which indicate that there is no shortage now
nor is it reasonable to expect a shortage in the future. These uncertainties come
against a backdrop of a long decline in engineering baccalaureate degrees awarded followed
by a rise in degrees at the baccalaureate level over the past seven years. However, the
number of doctorates being awarded is still declining and almost half these degrees are
being awarded to foreign students. Other problems being experienced on the supply side
include faculty shortages, which can only be exacerbated by the decline in numbers of
people awarded doctorate degrees who will teach at the college level. This is counled
with a decline in capital investment within the universities leading to obsolete lab
equipment. On the brighter side, it appears ithat there are a variety of iadividual
initiatives which have been instituted to address these problems.
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NATIONAL SHORTAGE OF SCIENTISTS AND ENGINEERS

] RISING CONCERNS OVER SHORTAGE of S&E THROUGHOUT ACADEMIA; INDUSTRY,
AND GOVERNMENT

L CURRENT SHORTAGES OF COMPUTER ,PROFESSIONALS AND SOME ENGINEERING
SPECIALTIES

®  GENERAL CONCERNS OVER U,S. ABILITY TO PRODUCE ADEQUATE NUMBER,OF
QUALITY S&E PERSONNEL FOR REMAINDER OF THE '80s AND THE '90s

UNCERTAINTY IN PROJECTIONS OF NEEDS (E.G., ECONOMIC FACTORS)

° SINCE 1975 STATISTICS SHOW INCREASES IN ENGINEERING GRADUATES AT THE
BACCALAUREATE LEVEL, DECREASES IN PH,D,s (ESPECIALLY U.S. CITIZENS)

L UNIVERSITIES EXPERIENCING FACULTY SHORTAGES, STUDENT CAPACITY LIMITATIONS,
LARGE FOPEIGN ENROLLMENTS, OBSOLETE LAB EQUIPMENT

[ ] VARIETY OF INITIATIVES TO REDRESS PROBLEMS UNDERWAY
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CHART 9

Certain perceptions existed within DOD prior to the initiation of this study.
It was clear that the Department of Defense laboratory system depends on the national
supply of scientists and engineers. Some shortages were reported to exist within DOD
laboratories. Furthermore, within the Department of Defense there is a unique envirorn-
ment for scientists and engineers, for example, the need to operate within the civil
service system.

There was also existing a body of problems generally perceived by scientists
and engineers themselves within the Department of Defense, including such things as in-
adequate salary, slcw promotion, and inadequate personnel practices.

Finally, there was no comprehensive picture of the scientist and engineer status
within the DOD laboratories.
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PRE-STUDY PERCEPTIONS

. . DOD S&E INTEGRALLY TIED TO NATIONAL SUPPLY
.- ° Some S&E sHORTACES INDICATED WITHIN DOD LaABs
A ° Un1Que DOD SRE eNvIRONMENT (CIVIL SERVICE SYSTEM)

. CONCERNS EXPRESSED BY S&E :
(SALARY, PROMOTION, PERSONNEL PRACTICES) !

. No COMPREHENSIVE PICTURE CF S&: sTATUS wiTHiN DOD LaBs :
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CHART 10

The perceptions were based, among other things, on « number of related studies
having to do with scientists and engineers. The Zfirst of these was the Laboratory
Management Task Force report of July 1980, which assessed tie impact of manageyent con-
straints. In the summer of 1981, the Defense Science Board conducted a study on the
Department of Defense Technology Base whicii in<luded some recommendations on the scientist
and engineer population. Also, during the fall of 1981, the Joint Logistics Cowmanders
(consisting of the commandeie¢ of the Army's Materiel Development and Readiness Command,
the Navy Materia. Command, The Air Force Systems Command, and the Air Force Logistics
Command) studied the recruitment, retention, and use of engineers.

In January of 1982, the Defense Science Board study orn university responsive-

ness addressed the ability of universities to supply engineers and scientists among other
conzerns.

Finally, in Fedruery 1982, Dr. Robert Herwmann's report for the Under Secretary

of Defewse for Research and Lngineering presentea his in':pendent review of Department
of Defense laboratcries.

. B ':’; : L e :7 j_;,: -
- PR L
t

e m mm . r————— A Tt AR S TN Ty T ——

et by g
>

P

3
£
2
:
«

Ve rr—————



-

RECENT RELATED DOD STUDIES AND REPORTS

RePORT OF bgT oN IMpACT OF MaNAGEMENT CONSTRAINTS ON
THE D BORATORIES - JuLy 1980

Derense Science Boarp Sumver Stupy oF NOD TecHNoLoGy - Novemser 1981
Base

JoINT Locistics CoMMANDERS STuDY oF ENGINEERS - OcTtoBer 1981

DeFENSE ScieNce BoArRp UNIVERSITY RESPONSIVENESS Stupy - JaNuary 1982

JSOREE InnePeENDENT Review oF DOD LABORATORIES
(HerMANN REPORT)

- FeBruary 1982
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CHART 11

We consider-

These charts summarize the results of the studies shown previously.

ed these in the conduct of the current study.
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PRIOR STUDIES

RerorT oF LMTF on ImpAcT OF MANAGEMENT CONSTRAINTS ON DOD LABORATORIES RECOMMENDED
- STABILIZE LABORATORY PERSONMEL CEILINGS

- REPEAL HISH GRADE CEILINGS AND cRreATE Derense S&T Service
- Apsust S&E PAY SCALE TO MEET MARKET COMPETITION
- REMOVE RESTRICTIONS ON TRAVEL; REDUCE OVERLAPPING AUDITS/INSPECTIONS

DSB SumMer Stupy on DOD TecH BAse RecOMMENDED

- Increase 6.1 Basic RESEARCH PERFORMED BY UNIVERSITIES BY 257 IN 3 YEARS
- IMPLEMENT Mavy PrrsonneL Nemo Pengect in act DOD Lars
- EstastisH DOD FerrowsHips (100 PER SERVICE)

JLC Stupy oN ENGINEERS RECOMMENDED

- DEVELOP FORECASTING PLAN TO IDENTIFY ENGINEERING PERSONNEL NEEDS

- ESTABLISH SPECIAL RECRUITING PROGRAMS, INCLUDING ENTRY-LEVEL SALARY
INCREASES

- UTILIZE SPECIAL RETENTION EFFORTS, INCLUDING CAREER DEVELOPMENT PROGRAMS
AND A UNIFORM DATA BASE TO MONITOR ENGINEERING PERSONNEL MOVEMENT/LOSSES

- IMPROVE UTILIZATION OF ENGINEERING TALENT

11
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PRIOR STUDIES
Continued

DSB UniversiTy REsPONSIVENESS STuDy RECOMMENDED

AwARD ADDITIONAL S&E GRADUATE FELLOWSHIPS
CCNTINUE TO SUPPORT GRADUATE STUDENT ASSISTANTSHIPS

COOPERATE WITH OTHER FEDERAL AGENCIES ON RESEARCH FUNDING, FELLOWSHIPS
AND OTHER EDUCATIONAL SUPPORT

PROMOTE CLOSER TI1ES BETWEEN FACULTY AND DOD LABORATORIES; PROMOTE
EXCHANGES

ENCOURAGE PUBLICATION OF CATALOGUE OF FELLOWSHIPS, ASSISTANTSHIPS,
SCHOLARSHIPS OFFERED BY PRIVATE AND PUBLIC SECTORS

¢  USDRRE InpepenpenT Review oF DOD LaBoraTORIES (HerMANN ReporRT) RECOMMENDED

UpGRADE PERSONNEL PRACTICES INCLUDING:

RAISE PAY CAP

RELAX HI-GRADE CEILINGS

IMPLEMENT INAVY PERSONNEL DEMONSTRATION ACROSS THE EOARD

EXPAND STUDENT UTILIZATION PROGRAMS

ESTABLISH DEFENSE ENGINEERING TRAINING PROGRAM MODELED AFTER ROTC
ESTABLISH DIFFERENTIAL PAY SYSTEM FOR S&E'S ,

EXPAND CONTINUING EDUCATION PROGRAMS FOR SRE'S

EXPAND GRADUATE FELLOWSHIPS

-




CHART 13

wWhile this studv was bLeing conducted, there were several significant activities
in progress in various par*s of the government. Within the Congress, a number of pro-
posals were introduced which relate to shortages of scientists and engineers. At the
same time, the White House Office of Science and Technology Policy began a study of the
role of federal laboratories. Within the Department of Defense, the Navy developed a
personnel demonstration project which revised the grade structure under which scientists
ard engineers operate. This project appears to be successful, and the Office of the
Secretary of Defense is considering the development of a legislative proposal designed
to implement the concepts of this project on a broader scale.

In January 1982 the Office of the Assistant Secretary of Defense for Manpower,
Reserve Affairs and Logistics implemented the high grade relief based on legislation
enacted in the fall of 1981.

Finally in the spring and summer of 1982, the Army Science Advisory Board initi-
ated a study on S&E manpower.

e e = S ——————— s T




a ——— Dt —JNE NI SRR wmra——— . - s s - - PR -

SIGNIFICANT ONGOING GOVERNMENTAL ACTIVITIES

LEGISLATIVE ACTIONS:

) H.R. 5254 - "NaTioNAL ENGINEERING AND ScIENCE MAnFOWER AcT oF 1982”
0 H.R. 5742 - "NatioNaL CommissION ON SCIENCE, ENGINEERING AND Teck-
norogy Epucation”
. H.R. 5540 - "Derense InpusTrIAL BAse RevITALIZATION AcT”
(] H.R. 6656 - "NaTioNAL ScIENCE AND TECHNOLOGY REVITALIZATION AcT
oF 1982"

N H.R. 6674 - "AmericaN Derenst Epucation Act”

0 H.R., 3380 - "ArmMep Forces Pay Act oF 1981

] S. 2421 - "NaTioNAL TeECHNICAL, ENGINEERING, AND SCIENTIFIC MaN-
POWER AND EDUCATION AcT oF 1982"

0 S. 2663 - "AMeEricAN Derense Epucation Act”

® H, Con, Res. 204 - “Nariona. ScrveNce CENTER FOR COMMUNICATIONS AND
ELEcTRONICS”

ExecuTive BRANCH ACTIONS:

9 Orrice ofF Science anD Tecunorocy Poricy Stuby on RoLe oF FEDERAL
LABORATORIES

13
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SIGNIFICANT ONGOING GOVERNMENTAL ACTIVITIES (conT.)

DOD Actions:
o  Navy PersonneL DemonsTRATION ProuecT UNDER (SRA TiviLe VI
e  D0ASD (MRASL) HiGH GRADE ReELIEF - JANUARY ‘82
. ArRMy ScieNce Apvisory Boarp 1982 SumMer Stupy oN SRE Maneower
. 0SD ConsIDERATION OF DRAFT LEGISLATION TO ItPLEMENT CONCEPTYS

oF Navyy PersoNneL DEMONSTRATION PROJECT
» DOD, DOL, awp FEMA 1982 Sumver MoBIL1ZATION EXERCISE

14
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preceding chart.
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CHARTS 15 & 16

The follcwing charts give soms details »f the legislative actions shown on a

They are all intended to develop a national policy on scientists and
engineers, and some propose programs to increase their supply.
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H.R, 5254

H.R. 5742

H.R, 5540

H.R. 6656

[ amanh et TR N A SRt o .

LEGISLATIVE ACTIONS

EsTABLISHES A NaTisNAL COORD!NATING CouncIL _ON ENGINEERING AND SCIEN-
TIFIC MANPOWER WITHIN THE NATIONAL SCIENCE FOUNDATION.

ESTABLISHES A SPECIAL ENGINEERING AND SCTeENCE Manpower FUND FOR RESEARCH
FELLOWSHIPS, CAPITAL EQUIPMENT, SALARIES, AND INSTRUMENTATION,

ESTABLISHES A COMMISSION TO EXAMINE AND DEFINE THE SCOPE OF SCIENCE,
ENGINEERING, AND TECHNOLOGY EDUCATION IN THE UNITED OTATES,

EVALUATES THE IMPACT ON DEFENSE INDUSTRY RESEARCH AND ACADEMIA AND '
FORMULATES REMEDIAL ACTIONS.

PROVIDES GRANTS TO S1ATE BOARDS OF VOCATIONAL EDUCATION THAT PLAN
FIVE YEAR PROGRAMS FOR TRAINING, UPGRADING SKILLS, AL RETRAINING i
IN DEPRESSED INDUSTRIES. ;

PrOPOSES A GRANT PROGRAM TO ASSIST COLLEGES, UNIVERSITIES, AND OTHER
INSTITUTIONS OF HIGHER EDUCATION IN OBTAINING AND INSTALLING MODERN
EQUIPMENT WH.CH SHALL BE USED TC TRAIN PROFESSIONAL, SCIENTIFIC, AND
TECHNICAL PERSONNEL.

ESTABLISHES A PROGRAM OF FRESIDENTIAL TEACHING AND RESEARCH FELLOW-
SHIPS IN MATHEMATICS AND SCIENCE. AND A PRESIDENTIAL PRECOLLEGE
SCIENCE AND MATHEMATICS IN-SERVICE TEACHING PROGRAM,

15




LEGISLATIVE ACTIONS (CONT.)

H,R. 6674 - AUTHORIZES A NATIONAL PROGRAM OF INCENTIVES WHICH WOULD ASSIST LOCAL
EDUCATIONAL AGENCIES IN IMPRNVING THE QUALITY OF INSTRUCTION IM THE
FIELDS OF MATHEMATIiCS, THE SCIENCES, COMMUNICATION SKILLS, FOREIGN
LANGUAGES, AND TECHNOLOGY IN THE scHooLs oF THE U.S.

H.R, 3280 ~ DESIGNATES ENGINEERING AND SCIENTIFIC SKILLS AS CRITICAL AND PROVIDES
p SPECIAL PAY FOR ENGINEERING AND SCIENTIFIC CAREERS.

2

S, 2421 - ESTABLISHES THF NaTrnmas CocoociniinG LOUNCIL ON TECHNICAL ENGINEER-
o AND OCIENTIFIC MANPOWER AND EDUCATION,

ESTABLISHES A FUND TO FURTHER THE DEVELOPMENT OF ADEQUATE AND NECESSARY
RESOURCES IN THE AREAS OF SCIENCE AND ENGINEERING,

S, 2663 ~ PROVIDES GRANTS TO STATE BOARDS OF VOCATIONAL EDUCATION THAT PLAN
FIVE-YEAR PROGRAMS FOR TRAINING, UPGRADING SKILLS, AND RETRAINING
IN DEPRESSED INDUSTRIES.

ProPOSES A GRANT PROGRAM TO ASSIST COLLEGES, UNIVERSITIES, AND 7THER
INSTITUTIONS OF HIGHER EDUCATION IN OBTAINING AND INSTALLING MODERN
EQUIPMENT WHICH SHALL BE USED TO TRAIN PROFESSICNAL, SCIENTIFIC AND
TECHNICAL PERSONNEL.,

H, Con. Res. 204 - PropoSES THE ESTABLISHMENT OF A NATIONAL ScIeNCE CENTER FOR
{OMMUNICATIONS AND ELECTRONiCS TO ENCOURAGE EDUCATINNAL PROGRAMS IN
SCIENCE AND TECHNOLOGY,

16
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CHART 17

This section presents various data describing the laboratories, their S&E work
force, the type of work accomplished, as well as a comparision with the national S&E
.ork forre. This section is concluded with a summary chart of the material included.

Each of the subsequent sections of tne repoct follows the same format with a summary
closing chart.
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CKART 18

Thirty-rine Army iaboratories responded to the questionnaire, as did 21 Navy,
and 11 Air Force, for 4 total of 71. Their total workforce is 58,290 people, of which

tte smecllest group is the Air Force aid the largest group is the Navy. Of the total
workforce, %2 percent .3 technical.

The total budget for all Department of Defense laboratories is almost six billion
dollars -- with sbout 20 perceut managed by the Air Force and about 40 percent each managed
by the Army and Navy. ‘rfheir locations aad size are also shown.

Twentv-five laboratories deal with medical and human resource matters. These
are in gencral much smaller ttan the other laboratories, with none of them having more
thaa 5070 civilian ccientists znd engineers, and only six of them having more than 100.
In the non-msdical laboratories, the Army and Air Force tend to be smaller than the Navy

laboratories. The next chart shows the use of military S&E at wedical and human re-
sources labs.

] W= nave also included a cowplete list of the laboratories studied, as well as
thelr locatioas and S&E population.
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DOD LABORATORIES

(END FY 81)
ARMY NAVY AIR FORCE TCTAL
NUMBER OF |ABORATORIES 39 21 1l 71
ToTaL Work Force 24,882 25,583 7,825 58,290
TotaL TecunicaL Work Force 10,735 13,871 5,576 30,182
TotaL BupeeT ($B) 2.4 2.2 1.2 5.8
LOCATION:
NORTHEAST (MA, NH, RI, NY) 5 3 2 10
- DC METROPOLITAN AREA 8 4y 0 12
MIDAYLANTIC (NJ, PA, MD, vA) 16 2 U 15
SOUTH (FL, AL, MS, LA 4 4 2 10
MIDWEST (21, 1L, MI, CO: 3 1 3 7
WEST (TX, N4, CA) i 7 i} 14
SI7E (TOTAL/MEDICAL & HUMAN RESOURCES)
100 OR FEWER CIVILIAN S&E 15/10 9/8 3/1 27/19
101 - 4399 CIVILIAM SgE 2173 5/1 5/2 32/¢
5OC - 999 CIVILIAN SiF 2/9 o/e 1/0 3/0
1.000 CR MORE CiVILIAN S&E 1/0 7/0 1/0 9/0
TOTAL 39/13 21/9 11/3 71/25

18
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CHART 19

In the Army and Navy, the majority of the military scientists and engineers are
in the medical and human resources laboratories.
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MILITARY S&E
(SEPTEMBER 30,1981)

ArMy Navy A1r Force ToTAL

ToraL MiLitary S8E AT ALL LaBs 429 214 1,278 1,923

Mxh

-

RY S8E Mep1 A
UMAR ResoURces PASaL AND 0 109 276 635

PERCENT OF TOTAL MILITARY
S8E AT MELICAL AND
HumAN ResourRces LaBs 70 51 1R 33
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COD LABS INCLUDED IN STUDY
(30 SEPTEMBER 1981 S&E POPULATION)

CIVILIAN MILITARY

ARMY Sef SaE
Larce CAL, WEaPoN SysTeMs Las, Dover, NJ 1,042 8
ArMy MissiLE LABORATORY, RepsToNe ARSENAL, AL 6U0 27
EnGINEER WATERWAYS EXPERIMENT STATION, VicksBurg, MS 507 12
CHemicaL SysTems Lam, ABERDEEN Provine Grounp, MD 434 22
MosiLiTy EquipMenT R&D ComManp, Fr, BeLvolr, VA 423 10
Fire CoNTROL & SMALL CaL, Weapon SysTems Las, Dover, NJ 419 5
BaLristics ResearcH LaB, ABerDEEN ProviNG Grouwnp, MD 409 12
Harry Diamonp LaB, ApeLpHi, MD 331 3
Natick R&D Lams, NaTick, MA 314 0
ResearcH & TecknoLocy LABs, MorFeTT FieLp, CA 249 0
NiGHT Vision & ELecTro-OpTics LaB, Fr. BeLvolr, VA 204 2
ELecTroNICS WARFARE LaB, FT. MonmouTtH, NJ 203 3
ArMy ResearcH INSTITUTE, ALEXANDR1A, VA 200 1
MaTeriALs & MecHANICS RESEARCH CENTER, WATERTOwN, MA 198 5
ELecTroNIcs TEchNoLosy & Devices Las, Fr, Monmoutd, NJ 158 0
EncINEer ToroGraPHIC LaBs, FT. Bewvoir, VA 158 )
CommunicaTIoNs SysTems Center, Fr, Monmoutn, NJ 153 0
Avionics R&D Activity, Fr. Monmout, NJ 152 3
Tank AutomoTive SysTems Lae, Warren, MI 150 10
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DOD LABS INCLUDED IN STUDY, Cont.

Agﬂ! (ConT,)

WALTER Reep ArRMY INST. oF ReseArcH, WasHiNGTON, DC
BeneT Weapons LAB, WATERvLIET, NY
ConsTRuCTION ENGINEERING ResEAmcH LaB, CHAMPAIGN, IL
CoLp Recions R&E LaB, Hanover, NH
HumanN ENGINEERING LAB, ABERDEEN ProvinG Grounp, MD
AtMosPHERIC SCIENCES LAB, WHITE Sanps MissiLe Range, NM
CoMBAT SURVEILLANCE & TARGET AcaulsiTioN LAB, FT, MonmouTH, NJ
CommunicaTioNs-ELeEcTRONICcs R&D Center, F1. Monmoutn, NJ
MepicaL ResearcH INsT. oF INFEcTious DiseAses, FrReperick, MD
S1GNALS WARFARE LAB, WARRENTON, VA
TARK AutomoTive CONCEPTS LaB, WARReN, MI
MepicaL ResearcH INsT, oF CHEM, Derense, ABERDEEN
ProvinG GRounD, MD .
CenTER FOR SysTeMs ENGINEERING INTEGRATION, FT, MonmouTn, NJ
MepicaL R&D Commanp*
MepicaL BroencineerinG RRD LaB, Freperick, MD
ReseArcH INsT, oF ENVIRONMENTAL MepIcINe, NaTick, MA
LETTERMAN ArMY INST, oF ReseArcH, PResipio ofF SAN Francisco, CA

*NOT INCLUDED IN QUESTIONNAIRE DATA BASE

CIVILIAN
S8

148
129
112
110
101
98
93
84
59
59

48

41
39
37
36
36
31

MILITARY
—S8E

145
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DOD LABS INCLUDED IN STUDY, Cont.

CIVILIAN  MILITARY
ARMY  (ConT.) S&E S8E
AeroMEDICAL RESEARcH LaB, FT, Rucker, AL 19 24
INsT, oF SurcicAaL ResearcH, Fr, Sam HousTton, TX 15 19
InsT. oF DeNTAL ResearcH, WasHineTON, DC y 19
Overseas OPERATING BrancH, WasHwingToN, DC 2 27

19C
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DOD LABS INCLUDED IN STUDY, Cont.
CIVILIAN  MILITARY

NAVY S&E S&E
NavaL Surrace Weapons CenTer, DAHLGReN, VA 2,027 27
NavaL UNDERWATER SysTems CenTER, NewporT, RI 1,393 8
NavaL ResearcH LaB, WasHingTon, DC 1,327 3
NavaL Weapons CeNTErR, CHina Lake, CA 1,290 7
NavaL Ocean Systems CeNnTER, SaN Dieco, CA 1,280 3
Davip W, TavLor NavaL Swip R&D CeNnTer, BeTHespA, MD 1,148 15
NavaL A1r DeveLopMenT CENTER, WARMINSTER, PA 1,129 28
NavaL CoastaL Systems CENTER, Panama City, FL 286 0
NavaL Civie EncineeriNg LaB, Port Hueneme, CA 168 7
NavaL A1r PropuLsioN CenTEr, TrenTon, NJ 157 )
Navy PersoNneL R&D Center, San Dieco, CA 155 7
NavaL Ocean R8D Activity, Bay Sv, Louts, MS 134 0
NavaL MepicAL ResearcH INSTITUTE, BeTHESDA, MD 64 65
Navy CLoTHING & TExTILE ReESEARCH FAc., NaTick, MA 37 0
NavaL SuBMARINE MepicAL ResearcH Lae, New Lonpon, CT 25 13
NavaL Bropynamics 1A, New ORLEANS, 'A 21 8
NavaL Aero, MepicaL ResearcH LAB, PensacoLa, FL 20 17
NavaL EnvIRONMENTAL Prepict, ResearcH FAc., MonTerey, CA 20 0
NavaL HeaLTH ResearcH CENTER, SaN Dieco, CA 19 13
NavaL DenTAL ResearcH INsT., Great Lakes, IL 4y 12

19D
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DOD LABS INCLUDED IN STUDY, Cont.

CIVILIAN  MILITARY

NAVY  (CoNT.) SeE Set
NAvAL MepicaL ReseArcH UNIT #2, MANILLA, PHILLIPPINES

AND DJARKARTA, INDONESIA® 2 ]
NavaL Mepicay ReskarcH UniT #3, Catro, Eeypr* 1 3
NavaL Arctic Reseaxce LaB, P, Barcow, AK* 0 1
Nava.. DioscieNces Las, Oaktanp, CA 0 yi
NavaL MepiciL ResearcH INsT, Toxicoocy DeT., DAvron, OH® 0 g

"NOT INCLUDED IN QUESTIONNAIRE DATA BASE

19E
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DOD LABS INCLUDED IN STUDY, Cont.
CIVILIAN MILITARY
AIR FORCE SeE S8E
AF Wr1GHT AErONAUTICAL LAB, WRIGHT-PATTERSoN AFB, OH 1,361 315
Rome A1r DeveroeMent CENTER, GriFFiss AFB, NY 610 102
P AF GeopHysics Las, Hanscom AFB, MA 284 26
AF Weapons Las, KirTLAnDp AFB, NM 220 319
AF ArMamenT LaB, EcLIN AFB, FL 19§ 97
AF Rocket PropuLsion LAB, Epwarps AFB, (A 109 65
USAF ScHooL ofF AerospAce MepiciNe, Brooks AFB, TX 107 115
AF Human Resources Las, Brooks AFB, TX 103 35
AF AerosPAcE MepicAL ReseArcH LAB, WRIGHT-PATTERsoN AFB, OH 84 42
EncINEERING SERvVICES LaB, Tynpart AFB, FL 13 48
Frank J. Sciter PesearcH Lae, USAF Acapemy, CO 5 15

19F
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CHART 20

We have separated the work of technical personnel into tech base (i.e., 6.1,
6.2, and 6.3A as defined 1n the DOD Budget guidance), system development (which is 6.3B

and 6.4), test and evaluation, and product support. There is a residual category indi-
cated for other activitijes.

In each service tech base work occupies the largest portion of the manpower.
The Air Force has almost three-fourths of its manpower assigned to tech base activities.
The Navy has nominally one-third of its technical manpower devoted to system development,
significantly larger than either the Army or Air Force.
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L
TECHNICAL MANPOWER ALLOCATION
BY TYPE OF WORK
{PERCENT)
ArMY Navy Atr FoRsE ToTAL
TecH Base 47 32 72 45
SvsTEM DEVELOPMENT 18 29 15 22
TesT & EVALUATION 5 7 1 5
ProbucT SupPORT 15 20 3 15
(THER 15 12 -9 A3
100 100 109 100
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CHART 21

We have also separated the manpower allocation into type of job that is done.
For example, benchwork or "hands on" scientific work of the sort one generally associates
with laboratory activity, line management, contract monitoring or management. Here again,
the distinction between thz Air Force and the Army and Navy laboratories is evident.
Over half of Army and Navy lab technical manpower is applied to hands-on work. The Air
Force uses about one-third of its S&E manpower for contract management.
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TECHNICAL MANPOWER ALLOCATION BY TYPE OF JOB

BENCH WORK/“HANDS ON”

LINE MANAGEMENT
CONTRACT MONITORING
STAFT- ADMINISTRATION
PLANNING
DIRECTOR/ADV1SORY

OTRER

(PERCENT)
ARMY NAVY
54 55
13 1
17 21
4 3
5 2
3 2
y b
100 100

AIR_FORCE TOTAL

36 51

10 12

73 22

7 l

5 l

2 2

1 5
1n0 100

21




. e— P R L e

——

CHART 22

The percentage of the laboratory budget that is contracted out is shown here.
These statistics do not include military salaries or laboratory efforts ir support of
sponsor contracts in which the funding does not flow to the laboratory. Again, the
Air Force uses almost three-fourths of its funding for contract work. This chart and
the preceding two point out differences between the Air Forzce and the other two services
with regard to the use of their laboratories.
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WORK CONTRACTED OUT BY DOD LABS

(PERCENT OF FY 81 FUNDS)

ARMY 48,7
NAVY 2.5
AIR FORCE 73.2

TOTAL 51.5

22
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CHART 23

The DOD laboratory scientist and engineer population is significantly different
from the national scientist and engineer population as found by the National Science
Foundation in as yet unpublished survey data. In the DOD labs, 62 percent of the S&E
are engineers as opposed to 48 percent over the nation. This is consistent with Depart-
ment of Defense emphasis on weapon system development. Within the DOD laboratories
there is a significantly smaller percentage of women than in the national survey, while
there is a somewhat higher percentage of minority personnel. Advanced degrees of S&L's
occur in a somewhat greater proportion in Department of Defense laboratories. The average
age in DOD labs is almost five years greater than the national survey.
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COMPARISON OF DOD LAB AND NATIONAL
(NSF) DATA FOR CIVILIAN S&E

(1980 DATA IN PERCENT EXCEPT WHERE NOTED)

J0D LABS  NATION

PERCENT ENGINEERS 62 48
PERCENT SCIENTISTS 38 52
Percent Women 5.2 12.7
PzrCENT MirorITY 6.9 4,9
HIGHEST CEGREE
DocTor 14 11
MasTER 26 24
BACHELOR 57 63
Less THan BAcHELOR 3 2
AverAGe Ace 42,2 Yrs. 37.6 Yas,

23
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CHART 24

This chart shows the technical work force of the DOD laboratories and the larger
community of which it is a part. The DOD civilian and military S&E totals shown (78,000
and 27,000, respectively) exclude medical doctors and dentists, and the military S&E
total represents only military S&E assigned to S&E billets. Also shown are total
laboratory work force and technical work force by service and by type of employee. The
105,000 DOD S&E represcnt approximately 3.5 percent of the national S&E work force. DOD

lab S&E are about 23 percent of the DOD S&E and 0.8 percent of the national S&E work
force.
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TOTAL (CIVILIAN AND MILITARY) POPULATION

(SEPTEMBER 30, 1981)

DoD CiviLian S&E
DoD MiLitary S&E
NaTronAaL S8E

TovaL DoD LaBORATORY
ToTAL LABORATCRY TECHNICAL

CIVILIAN SCIENTISTS
MILITARY SCIENTISTS
ToTAL SCIENTISTS

CiviLIAN ENGINEERS
MiLiTARY ENGINEERS
ToTAL ENGINEERS

CiviLian TECHNICIANS

MiL1TARY TECHNICIANS
ToTAL TECHNICIANS

*NEGLIGIBLE

78 THOUSAND
27 THOUSAND
2.9 MILLION

Army
24,882
10,735

3,127
314
3,441

4,837
115
4,952

2,342

»

2,342

Navy
25,583
13,871

4,099
145
b, 244

6,654
63
6,723

2,904

*

2,904

AIr Force

7,825
5,576

1,0u4
456
1,500

2,006
822
2,828

495

753
1,248

TotaL
58,290
30,182

8,270
915
9,185

13,497
1,006
14,503

5,741

753
6,494
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CHART 25

As shown here, only in Air Force laboratories is the military a major component
of the S&E work force.




TOTAL (CiVILIAN AND MILITARY) POPULATION, (Cont.)

(SEPTEMBER 30, 1981)

ArRMY Navy AR _Force TotAL
CiviLian S&E 7,964 10,753 3,050 21,767
MiLiTARY S&E 429 214 1,278 1,921
TotaL S&E 8,393 10,967 4,328 23,688
M
AR S8 A% SaE 5 2 30 8
25
- 1




CHART 26

This chart shows zivilian employmert i1n DoD laboratorirs for 19077 thirocrgh 1981,
The left side depints total ©olal civilian laboratory empl!ryment, while the right side
shows the civilian S&E population. 3Breakouts are provided for c¢ach of the milirary de-
partments., Both the tot~l and S&& population have dropped over the five reair period by
about two percent. The serv-ces differ slightly from onc another wi'h the Nevy showing
a decline while the Army and Air Force remained ¢ssent.ally tlat. 71be Navy's rate of
decline in tota” lakorstory personnel has varied betvecn oa= and twi percer. per year
over the last five years, continuving a loss nver mary years. Over frhe same .eriod, how-
ever, the Navy's S&E work force has bezn maintaired ~t esscontially a consiant fovel.,
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CHART 27

Here the average age of the scientists and engineers and the technicians in the

DOD laboratories is shown.

45 years, respectively.

The average S&E and technician ages are about 42 years and
You will recall that the average age of the scientists and engi-

neers is about five years greater than the average age of the scientists and engineers
in the national population.
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CHART 28

This chart sunmarizes the comments of the latoratory directors in responding to
the study questionnaire on the impact of civilian personnel ceilings. The thrust of these

ccmments is that limitations on total personnel resources adversely impact on the perform-
ance of the laboratories.
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IMPACTS OF CIVILIAN PERSONNEL CEILINGS

LAB DtrEC10RS REFORT:
] REDUCED ARILITY TO MEET MISSION REQUIREMENT

— CRITICAL PROBLEMS UNADDRESSED
— TECHNICAL RISK INCREASED
o DELETiON OF SPECIFIC TECHNOLOGIES WHICH SHOULD BE ADDRESSED
®  INCREASED CONTRACTING OUT
— REDUCES AMOUNT OF IN-HOUSE WORK
— LIMITS ABILITY TO MAINTAIN "SMART BUYER” CAPARILITY
o  LIMITED ABILITY TO RESPOND TO UNPROGRAMMED REQUiREMENTS
o  INCREASED USE OF TEMPORARY FERSOMNEL

28
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CHART 29

This section has shown the characteristics of the DOD laboratories and +ts
technical work force. There are considerable differences between Lhe labs of various
services, including numbers of laboratories, lypes of personnel, and variety of work.
The Navy has 46 percent of the total scientists and cngireers. The military technical
work force represents eight percent of the total S&E population. Air Force offjicers com-
prise about two-thirds of the milicary S&E and about 30 percent of the Air Force S&E work
force. The Air Furce, devoting 72 percent ¢f its manpower to tech base work, his a sig-
nificantiy higher proportioa than the other services. It also has the highest percentage
of outside contracting at 73 percent.

The Department of Defense scientists and engineers are different in composition
from the national sciertists and enginesrs, having a smaller percentage of women andg
being abour five years older. The change in number of laboratory personnel over the
period of 197/-1981 shows the Army's rising slightly, the Air Force's dropping very
little, and the Navy’'s dropping about six percent. The Department of Defense laboratory
scientists and 2ngineers are a small percentage of the rational S&E work force, being
less than one percent. This population, however, is a significant portion (almost one
quarter} oi the Department of Defense S&E work force. Frinally, the laboiztories report
signi{icait adverse impacts caused by total personnel ceiling.
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SUMMARY: DOD LA3S AND S&E WORK FORCE

¢  CONSIDERAB'.E VARIATION AMONG SERVICE LABS
- Work FORCE AND FU"DING
- MumBer oF LABS (ArMy 39, Navy 21, Atr Force 11)
- Navy HAs 467 oF THE ToTAL S&E
- AR Force H's 677 OF THE MILITARY S&E

- AR FORCE PREDOMINANTLY TECH BASE (727 MANPOWER),
HIGHEST CONTRACT 24510 (73Z FUNDING)

. DOD S&F piFFerR rRoM NATIONAL S&F (PERCENT WOMEN, AVERAGE AGE)

» Total Work Force anp S&E POPULATION DECLINED ABOUT 27
rrOM 1977 10 1981

~  ArRMY UP SLIGHTLY, AIR FORCE DCWN SLIGHTLY,
NAvY TowN A3ouT 67
. Lap S8E are 23% or DOD S8E, 0.87 oF NartionaL S&E

L DIRECTORS REPORT SIGNIFICANT ADVERSE IMPACT OF TOTAL
PERSONNEL CE!LING

29

- — - et | et ——— T T T e




e —— - e me wme w i -

o e —

CHART 30

Data describing the education and salary of the DOD laboratory S&E work force
are presented in this section, and compared to naticnal data. Also includcd is an assess-
ment of grade distribution within the laboratory S&E population.
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CHART 31

The distribution of degrees among the laboratory S&E workforce has remained
essentially constant over the five-year period with bachelors at about 57 percent, masters
at about 26 percent, and doctorates at about 13 percent. This is a higher proportion of
advanced degrees than in the national S&E work force also shown on the chart.
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PERCENT

DOD LAB CIVILIAN S&E EDUCATION

- 637
60 BS/BA
50 4
40+
30+
MS/MA
+ 247
204
PHR/MD/SD
104 4+ 11%
NO COLLEGE DEGREE
0 , L 9 VA4
77 78 79 i)

YEAR

. TOTAL NATIONAL Sk DEGREE
DISTRIBUTION FOR 1980

i
i
1

31

12,503

NUMBER

5,718

2,938

608
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CHART 32

This chart displays data on the number of advanced engineering degrees awarded
in the United States. The number of masters degrees awarded has increased 7 percent
in the ten years 1968-69 througbh 1978-79 while the number of doctors degrees has decreased
17 percent in the same period. In addition, the number of degrees awarded to forszign
students doubled in the five years from 1968-69 through 1973-74. The masters degrees
awarded to U.S. citizens dropped by nine percent over the ten years shown, while the
number of doctorates awarded to U.S. citizens dropped by over one-third. Not only does
this limit the technical expertise in the work force, it has ser:ous consequences for
engineering faculty in institutions of higher learning. Since employment within the DOD
labnratories is limited to U.S. citizens, a declining base of advanced degree recipients
has been available for lab recruitment. At least during the period 1977-81 the DCD labs,
however, have remained steady as shown in the previous chart. This result has been noted
to occur with an increasing average age of lab S&E holding doctorates. There has been a
decreasing number of doctorates below age 35 and an irncreasing number above.
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{ z
ADVANCED ENGINEERING DEGREES CONFERRED IN U.S.
DeGREES AWARDED PerceNT oF_ DeGREES
DEGREES AWARDED T0 FOREIGNERS AWARDED TO FOREIGNERS
1968/9 1973/4 19/8/9  1968/9 1973/4 1978/9 1968/9 1973/4 1978/9
MASTERS 14,980 15,885 16,036 1,784 3,099 4,066 12 20 25
DocTors 3,387 3,362 2,815 4i0 1,014 929 12 30 33

. NuMBER oF ADVANCED DEGREES AWARDED TO FOREIGNERS ALMOST DOUBLED BETWEEN 1968/69
aND 1973/74

0 NuMBER OF ADVANCEu DEGREES AWARDED TO U,S. CITIZENS HAS DROPPED SIGNIFICANTLY
— MASTERS DECREASED BY 9% IN TEN YEARS

— DocTorRS T2CREASED BY 37% IN TEN VEARS
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CHART 33

This chart shows the grade distribution at the end of fiscal year 1981 for the
scientists and engineers in DOD laboratories. There are comparatively few GS-5 and GS-7,
nominally three percent of the S&E work force. The remainder of the S&E work force is
approximately evenly divided between GS5-9 to GS-12 and GS-13 to GS-15. The percentages
by services are shown. The Air Force has a different composition, because Air Force
officers are a significant portion of the 3&E work force. 1In fact, most of these offi-
cers are company grade officers. If the Air Force S&E work force of almost 4400 is
considered with company grade officers being included in the GS$-9 to 12 group, and field

grade officers in the GS-13 to GS-15 group, the percentages would be more in line with
those of the Army.
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S&E GRADE DISTRIBUTION

(SEPTEMBER 30, 1981)

CIVILIAN ARMY NAVY AIR FORCE TOTAL

65 57 282 347 104 733

» 9-12 3,743 5,564 1,040 10,347

13-15 3,878 4,733 1,881 10,492

SES/16-18 61 109 25 195

TOTAL 7,964 10,753 3,050 21,767

1 9-12 47,0 51,7 34,1 47.5

7 13-15 48.7 44,9 61,6 48.2
MILITARY

W0/0-172 43 7 441 501

0-3/4/5 327 178 753 1,258

0-6 59 1 84 162

TOTAL 429 214 1,278 1,921
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S&E GRADE DISTRIBUTION

(SEPTEMBER 30, 1981)

CIVILIAN ARMY NAVY AIR FORCE TOTAL
65 5-7 282 347 104 733
9-12 3,743 5,564 1,040 10,347
13-15 3,878 4,733 1,881 10,492
SES/16-18 61 109 25 195
TOTAL 7,964 10,753 3,050 21,767
1 9-12 47.0 51,7 34,1 47.5
% 13-15 4.7 4,0 61.6 48,2
MILITARY
N0/0-1/2 43 17 41 501
0-3/4/5 327 178 753 1,258
0-6 59 19 84 162
TOTAL 429 214 1,278 1,921
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CHART 34

This chart shows the civiliar grade distribution grarhically over the period
1977-1981. Note that the G5-9 to GS-12 and GS-13 to GS5-15 groups bave remained reason-
ably constant, while GS-5 to GS-7 group has been increasing.
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S&E CIVILIAN GRADE DISTRIBUTION
(30 SEPTEMBER) :

Oy G515 }8‘233
6S 9-12 s
404
[
§ 304 g
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0 57 __ 733
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CHART 33

These histograme chow the GS-13 &o GS-15 S&E distribution in the DOD laborato-
ries. Laborziories wich fewer than 15 S&E are not included. We see a considerable range
in high grade distribution icross the laboratories.
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\
HIGH GRADE (GS 13-15) S&E DISTRIBUTION
BY NUMBER OF LABS'
: AR HAvY AIR FORCE

0-9] |o 0 0

80-89 0 0

70-79 | 0 2 0 It
2 6063 | 6 . 2 5
% 50-59 | 10 4 3
= 40-19 | : 4 2
S 30-39 | 9 6 0
= 2029 |0 | 0

wis| [ ig 0

s [_Jo : : : : — L . +

0 5 0 0 5 10 0 5 10

NUMBER OF LABS

"EXCLUDES LABS WITH FEWER THAN 15 civiLian S&E
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PERCENT HIGH GRADE S&E (GS 13-15) IN DOD LABS
(SEPTEMBER 30, 1981)

CIVILIAN PERCENT
ARMY SRE HieH GRADE

Overseas OPERATIONS BrancH, WasHinGTON, DC 2 100
CENTER FOR SYSTEMS ENGINEERING & INTEGRATION,

ET. MoNMOUTH, Nj 39 72
NiGHT Vision & ELectro-OpTics LaB, Fr. BeLvoir, VA 204 71
ELecTronics TecHnoLoeY & Devices LaB, Fr, Monmout, NJ 158 66
Tank AutomoTive ConcepTs LAB, WARReN, MI 48 65
HArRY Diamons LAB, ApeLpHi, MD 331 63
EncINeer TopocraPHIC LaBs, FT. BerLvoir, VA 158 61
SiGNALS WARFARE LAB, WARRENTON, VA 59 61
Avionics R&D Activity, Ft, MonmouvH, NJ 152 60
Tank AuToMoTIVE SysTems Lam, WARRen, MI 150 59
MopiLiTy FauirMenT ReD Commanp, Fr. Bervoir, VA 423 58
CoMBAT SURVEILLANCE & TARGET AcauisIiTiON LAB,

FT., MoNMOuTH, N5 93 56
ArMY M1ssiLe LaporaTORY, REDSTONE ARSENAL, AL 640 55
MATERIALS & MECHANICS RESEARCH CENTER, WATERTOMWN, MA 198 4
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PERCENT HIGH GRADE S&E (GS 13-15) IN DOD LABS, Cont.

ARy, Cont, _C_I_v_szglﬁ HIPGEHRC RNATDE
BaLL1sTics Research LaB, ABSRDEEN PPoving GRounp, MD 4C3 53
RESEARCH & TECHWOLOGY LABS, MoFFeTT EIELD, CA 243 53
Army ReseArcH INST., ALEXANDRIA, VA 200 52
AtmosPHERIC ScleENCES LAB, WHITE Sanps M1ssiLE Rance, NM 93 52
MepicaL BioenciNEerING R8I LAB, Freperick, MD 36 50
MEB&SC%~§EE§SS§S,IM5T' ofF CHEM, DEFENSE, ABERDEEN il ”
Fire ConTroL & SMALL CAL. Weapon SysTems Las, Dover, NJ b9 43
ELecTroNics WarFaRe LaB, Fr, MonmoutH, NJ 203 £8
CommunicaTions-ELECTRONICS R&D Center, F1. MonmoutH, NJ 8 43
ComMunicaTiONs SysTems CenTer, Fr, Monmoutw, NJ 1535 1)
CoLp Recions RSE La, Hanover, NH 110 46
CHeMICAL SysTems LAB, ABerDEeN Provine Grounp, MD 434 4
BeneT Weapons LA, WATERVLIET, NY 129 Il
Human EncINeerING LaB, ABERDEEN Proving Grounp, /D 10} o))
ConsTRucTION ENGINEERING RESEARCH LAB, CHAMPAIGN, IL 112 42
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PERCENT HIGH GRADE S&E (G5 13-15) IN DOD LABS, Cont.

CIVILIAN PERCENT
ARMY, Cowt. _Sgk Hmn_ﬁﬁxm
LEfTERMAN ARMY INST. OF ReseArcH, PRESIDIO OF
§AN ERANCISCO; C£ 31 29
ENGINEER WATERWAY: EXPERIMENT STATION, VICKSBURG, MS 507 38
LARGE (AL, WeapoM SysTems LAE, Dover, NJ 1,042 37
AeroMeDIcAL ReszArcH LaB, Fr. Rucker, AL 19 37
WaLTER Reep ARMY IN3T. o¥ ReseakcH, WasuineToN, DC 148 36
MepicaL Res, Inst, oF INFEcTious Diseases, Frepgrick, MG 59 26
ReseARcH INST. oF ENVIRONMENTAL Menicine, NaTick, MA 36 X6
Natic RRD Lams, NATick, MA I 34
InsTITUTE OF DeNTAL REszArcH, WaswingTON, DC [ 25
INS1ITUTE OF SurRGIcAL ReSEARCH, FT. Sam Houston, TX 15 13
35¢
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PERCENT HIGH GRADE S&E (GS 13-15) IN DOD LABS, Cont.

ra

NAVY CiviLian PercenT
- SgE HiGH GRADE
NAVAL RESEARCH LAB, WASHINGTON, DC 1,327 66
NAVAL RIODYNAMICS LAB, NEW ORLEANS, LA 21 62
NAVAL ENVIRONMENTAL PREDICT, RESEARCH FAC., MONTEREY, CA 20 55
NAVAL OCEAN RgD ACTIVITY, BAY ST, LOUIS, MS 134 52
NAVAL WEAPONS CENTER, CHINA LAKE, CA 1,290 50*
NAVAL OCEAN SYSTEM CENTER, SAN DIEGO, CA 1,280 50°
NAVAL DENTAL RESEARCH INSTITUTE, GREAT LAKES, iL by 50
DAVID W, TAYLOR NAVAL SHIP RsD CENTER, BETHESDA, MD 1,148 46
NAVAL AERO, MEDICAL RESEARCH 1AB, PENSACOLA, FL 20 45
NAVAL SURFACE WcAPONS CENTER, DAHLGREN, VA 2,027 Ly
NAVAL CIVIL ENGINEERING LAB, PORT HUENEME, CA 168 40
NAVAL COASTAL SYSTEMS CENTER, PANAMA CITY, FL 286 37
NAVY PERSONNcL RaD CENTER, SAN DIEGO, CA 155 37
NAVAL SUBMARINE MEu.CAL RESEARCH LAB, NEW LONDON, CT 25 36
*AssuMec HALF OF LEVEL II] CIVILIANS ARE HIGH GRADE
35D
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PERCENT HIGH GRADE S&E (GS 13-15) IN DOD LABS, Cont.

CIviLIAN PERCENT

NAVY (Cony.) SeE HiGH GRADE
NAVAL UNDERWATER SYSTEMS CENTER, NEWPORT, RI 1,393 35
NAVAL AIR DEVELOPMENT CENTER, WARMINSTER. PA 1,129 35
NAVAL AIR PRUPULSION CENTER, TRENTON, NJ 157 3y
} NAVAL MEDICAL RESEARCH INSTI:UTE, BETHESDA, MD 64 28
NAVAL HEALTH RESEARCH CENTER, SAN DTEGO, CA 19 21
NAYY CLOTHING AND TEXTILE RESEARCH FAC,, NATICK, MA 37 19
NAVAL BIOSCIENCES LAB, OAKLAND, CA 0 -
35E
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PERCENT HIGH GRADE S&E (GS 13-15) IN DOD LABS, Cont.

CIvILIAN PERCENT

AIR FORCE Saf HiGH GRADE
ENGINEERING SERVICES LAB, TYMDALL AFB, FL 13 85
AF GEOPHYSICS LAB, HANSCOM AFB, MA 284 74
AF WRIGH, AERONAUTICAL LAB, WRIGHT-PATTERSON AFB, OH 1,361 63
AF ROCKET PROPULSION LAB, EDWARDS AFB, CA 109 61
ROME AIR DEVELOPMENT CENTER, GRIFFIS AFB, NY 610 59
AF WEAPONS LAB, KIRTLAND AFB, NM 220 58
AF AEROSPACE MEDICAL RESEARCH LAB, WRIGHT-PATTERSON AFB, OH 84 55
AF ARMAMENT LAB, EGLIN AFB, FL 198 52
USAF SCHOOL CF AEROSPACE MEDICINE, BROOKS AFB, TX 107 45
AF HUMAN RESOURCES LAB, BROOKS AFB, TX 103 45
FRANK J. SEILER RESEARCH LAB, USAF ACADEMY, CO 5 0
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CHART 36

Th.s chart summarizes the comments of the laboratory directors on impacts of
civilian high-grade limits. The thrust of these comments is that restrictions on ability
to pronote people or to hire them at high grades causes difficulty. Directors perceive
that selected S&E are performing at higher grade levels while S&E perceive lack of
career development potential. Thus, acquiring experienced people is difficult, and
generally some of the best people will leave the laboratory because they feel that they
should be promoted sooner than the system allows. This leads to reduced quality work,

both because of the limited supervision in-house and because less experienced people are
managing contracts.
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IMPACTS OF CIVILIAN HIGH GRADE (GS 13-15) LIMITS

LaB DirecTorRs REPORT
° LIMITED ABILITY TO HIRE EXPERIENCED PEOPLE

0 Loss OF SOME OF BEST PEOPLE
0 LIMITED ABILITY TO PROMOTE DESERVING PEOPLE
0 SoMe 65-12's poING GS-13 LEVEL WORK

. REDUCED QUALITY OF WORK
— IN-HOUSE BECAUSE OF LIMITED SUPERVISION

— CONTRACT MANAGEMENT BECAUSE OF LOWER EXPERIENCE
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CHART 37

Here we show the general schedule salary scale in effect in April 1982. The
normal progression for professional personnel is entry at GS-5 or GS-7, Step 1 level
with annual promotion generally through GS-9. The entry level for someone possessing
a masters degree is GS5-9, while the entry level for someone possessing a doctorate is
GS-12. There are certain scarce skills (mostly engineers) which are paid a higher
salary as shown by boxes in this table in grades GS-5 through 11 based on an OPM approv-
ed special salary rate. For entering GS-5 and GS-7 the initial salary is Step 10, with
nine additional steps available carrying the same step increase (i.e., $428 for GS-5 and
$531 for GS-7). GS-9 may enter at Step 8 and GS-11 at Step 4. A GS-5 will come in at
Step 10, be promoted within six months or a year to GS-7/Step 10, then, a year later to
GS-9/Step 8 and finally to GS-11/Step 4. Thereafter advancement follows the genercl
schedule, as shown.
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GENERAL SCHEDULE IN EFFECT IN APRIL 1982 Amt.
GS of
1 2 3 4 5 6 7 8 9 1 10 |Step
Incr.
1 | 58,342 | 88,620 | $8,898 | $9,175 59,453 [$9,615 |$9.890 !$10,165 |$10,178 |$10,439 |Varied
2| 9,381 | 9,603 | 9,913 | 10,173 |10,292 |10,595 | 10,898 | 11,201 | 11,504 | 11,807 [Varied
3 | 10,235 | 10,576 | 10,917 | 11,258 | 11,599 [11,940 [ 12,281 | 12,622 | 12,963 | 13,304 | 3341
4 | 11,490 [11,873 | 12,256 | 12,639 [13,022 [13,405 | 13,788 | 14,171 | 14,554 | 14,937 | 383
s | 12,854 {13,282 [ 13,710 | 14,138 | 14,566 114,994 | 15,422 | 15,850 | 16,278 [[16,706 ]| 428
6 | 14,328 |14,806 | 15,284 | 15.762 | 16,240 16,118 | 17,196 | 17,674 | 18,152 | 18,630 | 478
7 [ 15,922 {16,453 | 16,984 | 17515 [18,046 [18,577 | 19,108 | 19,639 | 20,170 | 531
8 | 17,634 (18,222 | 18,810 | 19,398 [19.986 (20,574 |21,062 | 21,750 | 22,338 |22,926 | s88
9 {19,477 }20,126 {20,775 | 21,424 |22,073 [22,722 | 23,3M 24,669 125,318 | 649
10 [ 21,449 122,164 | 22,879 | 23,504 |24,309 [25,024 [25,739 | 26,454 | 27,169 [27,884 | 715
11 | 23,566 |24,352 | 25,138 26,710 (27,49 |28,282 | 29,068 | 29,854 {30,640 | 786
12 | 28,245 129,187 | 30,129 | 31,071 132,013 32,955 |33,897 | 34,839 | 35,781 |36,723 | 942
13 | 33,586 |34,706 | 35,826 | 36,946 [38,066 [39,!86 |40,306 | 41,426 [ 42,546 [43,666 | 1120
14 | 39,689 | 41,0012 [ 42,335 {43,658 |44,981 [46,304 | 47,627 | 48,950 | 50,273 |51,596 |1323
*15 | 46,685 {48,241 | 49,797 | 51,353 |52,000 |s4,465 | 56,021 | 57,577 | 59,133 | 60,689 | 1556
*16 | 54,755 | 55,580 | 58,405 [ 60,230 {62,055 [63,880 | 65,705 | 67,530 | 69,355 1825
*17 | 64,142 166,280 | 68,418 | 70,556 |72,694 | 2138
18 | 75,177

*The rate of basic pay payable to employees ut these rates is limited to $57,500, the rate payable for level V of the
Executive Schedule.
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CHART 348

This chart provides a comparison of DCD laboratory and industry salaries in

1978 and 1981. Although salary alone does not represent total compensation, it serves
as a useful quantifiable e¢lement for purposes of comparison. The DCD figures are based
on data from the Defense Manpower Dzta Center and are averaged for both scientists and
engineers. Within the DOD laboratorijes our data indicates that the average compensation
cf scientists does not differ significantly from that of engineers, The industry tigures
are tuken from a private secter salary cuvrvey of a sample of engineers, most of whom are
engaged in aerospace and weapons wovk. The 1981 survey reflects data gathered from 107
companies and represents more than 347,00d erployees, of whom over 161,000 are enrgineers.
The minimum DOD salary reported is $12,200; the maximum $50,100. In the private sector
survey, the minimum salary reoorted was 12,500; the cut-off was 370,000. The average age
of the two groups are nearly identical in 1981, 42.2 years in DOD labs and 42.4 years in
the industrv survey.

Both in 1978 and 1981, the DOD salary was higher than that of the industry
population; however, in 1981, the averages are quite close to one another. The
increase in DOI' lLab S&E salary is 23 percent which compares with the .1 percent
increase in generai salary schedule over the same period. Over the same period the
industry engineers i: the private sector had a salary increase of 31 nercent. Com-
parative effects of inflation will be dealt with two charts hence. The comparability
of average DOD and private sector salaries in 1981 should not be used to conclude that
there is no salary o.oblem. The next charts aore fully clarify the s<itutation.
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S&E AVERAGE ANNUAL SALARY COMPARISON
(THOUSAKDS OF NOLLARS;

1978 1991
DOD LABORATORY Sef 28.5 350
IMJuSTRY ENCINEERS 20 2 34,5
\PRIVATE SECTOR SURVEY)
33
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This chart continues the compliison cof private sector sajaries and those paid to
the DOJ laboratery scientists and engineerz. The chart shows the average annual salary
versus age. The entry level salaivias prid by DCY irve clearly sygnificantly less than
those paid in tl:e non-governmant seator. Therz i: a crossover about age 43. The average
salary Jecreases nsst ape 53 in boiw populations.
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{1981)
40 N
357 PRIVATE SECTGR
ENGINEERS SAMPLE -
Ve
o
5
m -
% 30
pr 3
¢, DOD LABORATORY CIVILIAN S&E
254
/
204
174
22 30 40 50 80 52
AND UNDER AND
OVER 3¢
AGE
IR A g gt e T -~
Y Q -




CHART 40

These data compare the average salaries of DUD laboratory engineers with non-
governmental engineers in industry at equivalent levels of responsibility. The DOD lab
data developed in the current study using DMDC data for 30 September 1981 are plotted as
a function of GS-grade level, GS-5 through GS-15. The industry data were determined as
of March 1981 in a study by the Bureau of Labor Statistics (BLS) which matched industry
engineers to "equivalent" levels of responsibility as exists at the GS-grade levels of
GS-5 through GS-15 in the government. The chart also shows the percent difference be-
wween the average DOD lab engineer's salary with that of his "equivalent" industry
counterpart. As for example, at the GS-1Z level, the average DOD laboratory engineer
salary is $31,602 while his industry equivalent, determined by BLS, is earning $36,725,
a difierence of 16 percent. Two points are noteworthy. At all grade levels industry
average engineer salaries exceed those in the DOD labs at equivalent levels of duties
and responsibility. Second, the differences are particularly large (39% and 21%) at the
entry GS-5 and GS-7 levels. The BLS data were taken from a study, "National Survey of
Professional, Administrative, Technical, and Clerical Pay, March 1981", U.S. Department
of Labor Statistics, September 1381, Bulletin 2108.

Although comparable data were not available for scientists as a group, the BLS
study cited above did provide information on chemists in similar fashion to that of engi-
neers. In brief, the results showed the same general trends as the engineers, however,
the chemists showed larger percentage differences in grades G5-5 through GS-9 and smaller
percentage difierences in GS-12 and above.

The salary data derived from the BLS survey is consistent with the previous two
charts when one considers the greater proportion of scientists and engineers in the DOD
laboratories compare¢ to tunose 1n industry at higher levels of responsibility.




ENGINEERS AVERAGE ANNUAL SALARY VS. GRADE
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CHART 41

Another comparison of interest is the erosion of real salary during the past
five years. The data show the average salary deflated for private sector engineers with
14 to 1% vears of experience and those with 20 to 21 years of experience. In each case,
the decline was somewhat over seven percent in real terms. The consumer price index
(CP1) was applied annually taking 1977 as the base year. These industry private sector
data were obtained from the sare unpublished study as referred to praviously. Also shown
is the dgverage Depariment of Defense labtoratory scientist and engineer salary deflatecd
b using the consumer price index. In these data, though there has been a 32 percent salary
increase in current doilers. there has been a 12.7 percznt decline in constant dollars,
somewhat over five rpercent ircre than that in industry. (In order to find comparable
salaries for this chart, we woted that the average years : federal service ¢f the bOD
lab S&E work force was 16.5 years. 1t seemeld reasonable, then, to <ompare their salary
with engineers of comparabie experience from the private industry survey bracketed
between 14-15 years and 20-21 years. In thus comparison, it is necessary to keep in mind
that federal service doec not necessarily include total years of experience.)
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AVERAGE SALARY TRENDS (CONSTANT 1977 DOLLARS)
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CHART 42

From this section, we have seen that the educational achievements of the labora-
tory S&E compare favorably with those of the national group and have been relatively
constant over the five year period 1977-1981. Because of the decrease in advanced degrees
being awarded, it is reasonable to be concerned about a potential decline in laboratory
advanced degree population. Almost half of the scientist and engineer civilians are in
the high grade group and this percentage has been relatively constant over the five year
period. However, there is a great variation in the percentages among the laboratories.
Despite this level of high grade scientists and engineers, the laboratory directors were
almost uniform in reporting significant adverse impact from high grade controls. A
service breakdown shows high grades among the Air Force and Navy S&E's decreasing over
the period 1977-81, as shown in Appeudix D to this report.

Salary comparisons between industry and the DOD laboratories alone do not ade-
quately describe the entire compensation situation. The current study shows that entry
level salaries are significantly below industry levels. Beyond age 43, the average DOD
laboratory scientist and engineer salaries are higher than a private sector engineer
sample. The Bureau of Labor Statistics, however, has develuped recent data which show
the equivalency of industry enginecering salaries to those in government for the same
level of duties and responsibilities. At all GS levels from 5 to 15 DOD lab salaries
lag by amounts from 10 percent to 39 percent. In real terms, we found that all salaries
lost ground to inflation, but in the DOD laboratories the drop was nearly twice that
experienced in industry.
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SUMMARY: EDUCATION AND SALARY

LAaB AND NaTionaL S&E EpucaTion SIMILAR

Las S&E EpucationaL Levets anp Grang DistriBution ReLATiveLy Constant (1977-81)
PotentiaL DecLINe IN LAB Abvancep DeGrRee PoPuLATION

487 orF SEE CiviLians Are HieH GrADE (GS 13-15)

WiDe VARiaTION OF HigH GRADES AMONG LABS

DirecTors RePORT S1GNIFICANT ADVERSE IMPACT oF HiGH GRADE CoNTROL

EnTRY LEVeL SaLaRIES ARe SIGNIFICANTLY BeLow INDUSTRY LEVELS

BevonD Ace 43 DOD Las S&E SALARIES ON AVERAGE ARe HiGHER THAN PRIVATE SecTOR
ENGINEERS SAMPLE

For EouivALENT LeveLs oF ResponsIBILITY, DOD LAB ENGINEERING SALARIES LAG
InpusTRY SALARIES FROM 10 TO 39 PERCENT

IN ReaL TerMs, From 1977 To 1981, Averace S&E SaLary DroppPep BY AumosT 13%
in DOD LaBs WHiLe DropPiNG 7,3% IN INDUSTRY
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Chart 43

This section presents data on discipline and skill populations and shortages.

Long term needs are identified and compared with the national situation.
shortages are summarized.
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S&E DISCIPLINES & SKILL SHORTAGES
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CHART 44

Shown here is the distribution of the DOD laboratory scientists and engineers
by discipline. Again, we see that there are more engineers than scientists. Of the
engineering group, by far the largest category is electrical and electronics engineers.
Among scientists, physicists are the largest with the other major groups being
chemists and mathematicians and statisticians. Computer scientists account for only 275
of the civilians. Computer scientists and other computer professionals are not fully
accounted for due to their distribution among other discipline categories.

"
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DOD LAB S&E BY DISCIPLINE
(SEFTEMBER 20, 1981)

ENGINEERS CIVILIAN KILITARY
ELECTRICAL/ELECTRONIC 5,916 256
MECHANICAL 2,663 283
AESONAUTICAL 1,364 250
GENERAL 1,893 18

> OTHER 1,661 199
TOTAL ENGINEERS 13,497 1,006

SCIENTISTS
PRYSICS 3,303
CHEMISTRY 1,198 }35“
MATH/STATISTICS 1,931 ! 10
COMPUTER SCIENCE 275
OTHER 1,563 541

TOTAL SCIENTISTS §,270 o15
TOTAL S&E 21,767 1,922
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CHART 45

This char: compares the laboratory S&E population with the national population
ae fornd by the National Science Foundation 1980 survey. Note that the laboratory work
force has a prepunderance cf engineers, while nationally the proportion is glightly in
favor of scientists. The distribution of disciplines within the enginvering and science
fields is also different in the oD laboratories. The electrical and electronics engi-
reers account for 44 ~ercert of all the engineers versus 18 percent in the natiomal work
force. In the sciern.ists grnuping, physcial sciences acvount for an s«tremely large

numbzr of the laborztory pupulation. The "physical sciences" include mostly chemistry
{ and physics and alsc include geophysics, metaliurgy, astronomy and space science, and
metenrology. Computes scientists are a small number c{ the Dod work fcrce as indicated
by job series as in comparison with 22 percent of t(he national population. ihe 'comduter
scientist' job ssries does not properly account for the total computer profcssionals
within (ke DJID laboratories, Maay ares subsumed, for example, under epginezring job
series titles. It should als» be woteud that computer scientists are not eligible for the
special salary rates available for most engineers.
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COMPARISON OF DOD LAB AND NATIONAL

(NSF) DATA FOR CIVILIAN S&E
(1980 DATA N PERCENT)

.
JTEM
Hork FoRrce
EnGINEERS
SCIENTISTS

ENG INEERS
ELECTRICAL/ELECTRONIC
MecHANICAL
AERONAUTICAL
CiviL
CuemicaL
ALL OTHER

SCIENTISTS
PuysicaL
MATHEMATICAL
SociaL
LiFe
CompuTeR
ENVIRONMENTAL

DOD_LABS

62
38
100

44
20
10
4

3
A9
100

57
23
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NATIONAL
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22
100

18
17
3
14
5
43
100

15
8
22
25
23
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100
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CHART 46

This chart shows the vacancies reported by the laboratory directors as of the
end of fiscal year 1981. A brief word is in order as to the definition of vacancy. In
the questionnaire, from which these data were drawn, we were careful to define vacancy

Lot only as an empty slot, but also as any position which would have been filled by a
ccientist or engineer if available.

In terms of numbers, the greatest need is for electrical/electronics engineers.
] However, that number represents onily five percent c¢f the EE populaticn. Only computer
scientists, mechanical engineers, or psychologists have vacancy rates above five percent.

In FY 1981, the new hire skill distribution nominally matched the existing discipline
distribution within the laboratories.
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CURRENT S&E NEEDS BY DISCIPLINE
(SEPTEMBER 30, 1981)

¢ LABORATORY DIRECTORS REPORT THE FOLLOWING CIVILIAN VACANCIES

CATEGORY BORMORE Vacancies A
ELecTRICAL/ELECTRONICS ENGINEERS 5,916 308 5
COMPUTER SCIENTISTS 275 23 8
MecrANICAL ENGINEERS 2,663 188 7
PsYCHOLOGISTS 527 63 12
PHYsiCISTS 3,303 130 4
GENERAL ENGINEERS 1,893 101 5
AErRONAUTICAL ENGINEERS 1,364 75 5
OTHER ENGINEERS 2,667 90 3
OTHER SCIENTISTS 5,080 _ 177 3

23,688 1,155 5
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CHART 47

Over the long term, laboratory directors projected the need for increased
scientist and engineer talent as shown. Thirty-two laboratories forecast no needed
change from current skill mix. The Army and Navy laboratory directors indicated a need
for a significant increase in military scientists and engineers. The objective was to
increase the operational knowledge available to their technical work force.




ILONG TERM S&E SKIiLL NEEDS

o  LABCRATORY DIRECTORS REPORT THE FOLLOWING:

CoMPUTEP SCIENCE AcousTiCs
CoMPUTER METWORKING OceaN EMGINEERING
ARTIFICIAL INTELLIGENCE GEOPHYSICS
RoBoT1CS/AUTOMATION SensOR TECHMOLOGY
S14NAL PROCESSING INFRARED

DiciTa. CoMMUNICATIONS FiBer OpTics

SysTEM ENGILEERINC

CoNTROL SYsTEM ENGINEERING
MANUFACTURING ENGINEERING
MATERIALS ENGINEERING
Ceramics

PuysicaL CHEMISTRY
BlotECHANICS

" 72 LaBs Wit 43% cr SBE “orecasT No Wezpep C4aNGE IN CurPEnT SkiLL Mix

. Ariay AND Navy LABs DESIRE SIGNIfICANY 1 . 2EASE IN M11TARY S&FE (1407 anD
70%, RESPECTIVELY)




o - e “ m e awls e

CHART 48

Fifty-two laboratories, having 62 percent of the S&E population, reported impacts
on 142 of theiy programs. Electronics and tompiters were involved in manv of the programs
meutioned. Eighteen of the laboratories, with 19 percent of the scientists and engineers,
rentioned specific expertise that was needed: On the other hand, 19 of the laburatories,
with 38 percent of the scientist and engineer population, reported no impact from vacancies.
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MISSION IMPACTS OF VACANCIES

° 52 LABS WITH 627 ofF S&E REPORTED IMPACTS NN 142
PROGRAMS

— [MPACTS INCLUDE DELAYS, PROGRAM REFUSAL, INCREASED
RiSKS, LOSS OF LEADERSHIP POSITION

— TLECTRONICS, COMPUTERS MOST AFFECTED

— 18 LABs WITH 197 oF S&E REPORTING IMPACT HAD DIFFI-
CJLTY FINDING SPECIFIC EXPSRTISE

® 19 Lass wiTH 38% or S&E RerorTED No IMpaACT
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CHART 49

This chart shows the ndational situation in scientists and engineers as recorded
vy the studies that were reviewrd. (See Appendix F of this report.) It is a matter of
concern that there are real shortages of faculty. This is coupled with the fact that
engine2ring Ph.D. productien ic down and almost half of the degrees being awarded are to
foreign nationals. There has veen a decline of science and technology education in the
sevondary schools. Engineering manpower needs are unpredictable, because they are linked
to ecoromic acyivity.
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NATIONAL STUDIES OF SCIENTISTS & ENGINEERS

GENERAL
RESULTS

CURRENT
SITUATION

FORECAST

® REAL SHORTAGES IN ENGINEERING FACULTY
o S&E eMpLOYMENT 1970-80 LINKED TO ECONOMIC ACTIVITY
- OSCILLATIONS PARTICULARLY APPARENT FOR ENGINEERS
o ScleENceE & TECHNOLOGY EDUCATION IN SECONDARY SCHOOLS DECLINING
- 15 vear pecLINE IN SAT scores
® ENGINEERING PHD PRODUCTION DOWN; HALF FOREIGN NATIONALS
® ALL STUDIES AND FORECASTS ARE BASED ON AGGREGATE SUPPLY AND
DEMAND DATA, AND MAY OVERLOOK SHORTAGES OF SOME SUBSPECTALTIES
AND MULTI-DISCIPLINARY SKILLS

o CoMPUTER SCIENCES; ELECTRONIC/ELECTRICAL, INDUSTRIAL ENGINEERS IN
SHORT SUPPLY

o NucLEAR, MECHANICAL AND AERONAUTICAL ENGINEERS, PHYSICISTS AND CHEMISTS
IN B/ LANCE

o ENGINEERING MANPOWER NEEDS UNPREDICTABLE BUT LARGE SHORTAGE OF
PHD AND COMPUTER SCIENCES REMAIN

o ANNUAL SHORTAGES OF COMPU'ER SCIENCES WILL INCREASE THRU 1985-90,
By 1990 suppLy ofF SRE SHOULD BE ADEQUATE EXCEPT COMPUTER PROFESSIONALS,
STATISTICIANS, AND INDUSTRIAL ENGINEERS,

49
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CHART 50

This chart summarizes the findings on scientists and engineers discipline and
skill shortages. Flectrical and electronics engineers constitute the largest portion by
far of t‘he laboratory engineering population; and physical scientists constitute over
half of the scientists population. It is noteworthy that computer scientists comprise
only three percent of the laboratory scientists but are present in other job series.
There is a mixed picture of shortages in the DOD laboratories.

In ihe near term, vacancies constitute a small percentage of the population with
some mission impacts cited as resulting from vacancies. In the longer term, the skills

needed tend to be highly specialized and highly multi-disciplinary. The projected nation-

al trends reasonably match the projections cited by the DOD laboratories.

- - - - e . ————— = B S




B e L woe 2w e

. — ¢ meemm———

SUMMARY: S&E DISCIPLINES AND SKILL SHORTAGES

® [EE's consTITUTE U4% oF LAB ENGINEERS (277 oF LAB S&F)

¢ PHYSICAL SCIENTISTS CONSTITUTE 577 OF LAB SCIENTISTS

o COMPUTER SCIENTISTS CONSTITUTE 37 OF LAB SCIENTISTS, BUT ARE PRESENT IN OTHER
JOB SERIES

¢ DOD LAR DISCIPLINES DIFFER FROM NATIONAL DISTRIBUTION

¢ Mixep p1cTUrRe IN DON LABS ON SHORTAGES

CurreNT - MNEEDS ARE SMALL PERCENTAGE OF POPULATION
- MISSION IMPACTS OF SKILL SHORTAGES WERE CITED
Lone TERM - SKILLS SPECIFIED HIGHLY SPECIALIZED AND MULTI-

DISCIPLINARY
- 30 LABS FORECAST NO NEEDED SKILL CHANGES
~ ARMY AND NAVY DESIRE MORE MILITARY S&F

LAB SKILL SHORTAGES REASONABLY MATCH PROJECTED NATIONAL TAENDS

50
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CHART 51

Data on —ecruitment and 1etention are presented in this section. In particular,
accessions, attrition, and promotions are analyzed. The quality of the work force
(particularly ontry level hires) is assessed, and the factors which either strerngthen
or weaken recruitment and retention are enumerated. The subjects of bureaucratic con-
straints and the dual career ladder are discussed.
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CHART 52

This chart shows the personnel transactions during fiscal year 1981 at the
laboratories. These transactions are shown by grade. The first culumn after the grade
indications shows the end strength of each grade for fiscal 1980. The final column shows
the end strength for fiscal 1981. This number is the FY 80 strength minus losses and
promotions nut of grade plus promotions into grade and gains tc the laboratory system.
We can see irom this chart that grades 12 and 13 represent the largest group in the labor-
atories. Most of the gains are at the, entry level (i.e., GS-5 and 5S-7) with GS-12 gains
showing a peak that included Ph.D accessions. We will deal with the losses and the gains
in each grzde in subsequent charts.
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GRADE

CIVILIAN S&E PERSONNEL TRANSACTIONS

6S-5

6S-7

6S-9

6S-11

65-12

6S-13

6S-14

65-15
TotaL
PERCENT

(FY 1981)

ENDF YS TleegN (?TH LLAOBS sS YFSRTO EMM ?EJT&AEE _;!ESXITlg LAGBA I SNY STTOEM
124 23 102 - 135"
564 72 1420 102 125"
868 65 490 120 210

1,875 134 540 490 201
7,544 475 524 540 427
6,050 319 312 524 80
3,071 174 144 312 70
1,282 104 19 144 31
21,378 1,366 2,551 2,532 1,579
6.4 11.9 7.4

EN$Y°T1R9E§&GTH

134
599
943
1,892
7,512
6,023
3,135
1,334
21,572

*
At MAEY DoD LABS, NEW ACCESSIONS AT THIS GRADE ARE ELIGIBLE FOR PROMOTION AFTER
MONTHS,

52




— e e

CHART 53

This chart shows the numLler of people entering the indicated grades during

The white segments of the bar graphs represent personnel gained from
The crosshatched segments represent those gained from pro-
the majority of gains in each grade are from

fiscal year 1¢81.
outside hires and transfers.

motion.
promotions.

After the entry levels (GS-5/7),
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SOURCE OF PERSONNEL FOR CIVILIAN S&E BY GRADE

NUMBER

(FY 1981)

1000 1
900 + ] HIRES AND TRANSFERS
80y & ProMoTIONS
700+
600 + ] —
500 + NY k<
AR
400+ \
300 4 § § § \ N
200- & s § § N
1004 [ N NN
0 | \\ &J \% E § \\
5 7 9 11 12 15 14 15
GS GRADE
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CHART 54

This chart provides an analysis of the losses from the latoratory system. The
first column after the grude indicator shows the begini.ing pcpulation. The second column
saov's the pircentage nt those personnel who left the laboratory system during the year,
as computed from the actual losses shown in thz next cnlumn. The highes: percentages
are a: the zatry level, whick is ¢35 be expected because th= entty level is the point
where the employre and the emiioying crganization discover whether the celationship will
be mutuully satisfying. For grades above the entry level, tke loss rate 1s quite small
-- rising again clightly at the GS-13 level. The overall loss rate for all grades ic
6.4%. Based on discussioas with industry associations, this loss rate is Jower than
natirnal experience, where in the disciplines predorinai. in the DON laboratories, loss
rates inp the 10 to 20 pcrcent range are commor. Because of the ldarze number of people in

the GS-12 and GS-J3 grades, the numbev leavirg is greatest at those grades -- even though
it amourts only to approximaiely six nercenl loss of the work force. The fourth column
distributes the total losses b» gradc. Almost 60 percent of those leaving the labera-

tories are GS5-12s an¢ GS-13s3.
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CIVILIAN S&EF LOSS FROM LAB SYSTEM
(FY 1981

END_ STRENGTH foss FroM DISTRIBUTION OF
6S _FY 1980 loss Bate Laaigmm Yol Loss

5 124 18,57 23 1.72
564 12,8 72 5,3
868 7.5 65 4,8
1 1,875 7.1 134 9.8
12 7,504 6.3 475 34,3
13 6,050 5,3 319 23,4
14 3,071 5.7 174 1.7
15 1,232 8.1 104 7.6
ToraL 21,778 8.4 1.366 100,01
- ~r
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CHART 55

In the questionnaire, laboratory directors were asked to rate as highly influ-
ential, moderately influential, or slightly influential various reasons that civilians
might have had for leaving. Opportunity for advancement elsewhere and salary were the
prédominant factors.

—— e = - - - o e o e e wm = e gy e =t e e e e e




- g - e e - e m———

REASONS FOR LEAVING

LABORATORY DIRECTORS REPORT:

L OPPORTUNITY FOR ADVANCEMENT ELSEWHERE AND SALARY
PRIMARY REASUNS FOR LEAVING

° For GS-12 AND BELOW, LACK OF OPPORTUNITY FOR ADVANCEMENT
IMPORTANT

o For 6S-13 AND ABOVE, PERCEIVED REDUCTION IN FEDERAL
BENEFITS SIGNIFICANT FACTOR
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CHART 56

This chart shows the promotion rate for GS-9 to GS-15. Promotion rates are
highest in GS-9 and GS-11. At the higher grades promotions are slowed significantly.
Less thai. eight percent of those who begin the year as GS-12 can expect to be promoted
that year. The average dwell period would appear tn be thirteen years, however, not
all GS-12s are promotable.
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CIVILIAN(

S&E PROMOTIONS
FY 1981)

NUMBER
ELIGIBLE

03
1741
7063
5731
2897

1178

PERCENT
PROMOTED

61.0
31,0
7.4
5.4
5.N

1.6

5

b
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CHART 57

This chart addresses the class standing of opaccalaarzate hires by the labora-
tories. Laboratories reported the percontage of tneir new S&E hires from eac. ,uartile
of their graduating class. Each laboratrory's data have been compiled in a relative
distribution by guartile as shown. A larger fraction of :cicenticts hired were in the top
gnartite than engineers. Fvrther, more engineers were hired fvrm ihe lower half of the
class than scientists. The rel cive distribution of hires among quartilez is cons.stent
within each service, but tne size of blucks Lerween ¢ ~rvices is skewed becdrse the Army
has a large nunber of latoratories and the Air ¥orce has a small nurber., No attempt has
been wrde to correlate the quartiies reported with the national standing >f the =2du-
cationai institutions frum w.ick lub hirine pcovw-red.

e - m———— - e - -

-~ -
.
::/:g 2
.
] “her,
ol 71
e
L7
\ [ . - o




QUALITY OF ENTRY LEVEL HIRES
RELATIVE RATIOS BY GRADUATING CLASS STANDING
FY 1381

ENGINEERS

/////W'/ _—

FIRST SECOND THIRD FOURTH FIRST SECCND THIRD FOUKTH
QUARTILE
R e
T ] navy @ LS LALS , LI1TVH 837 oF S8E, REPORTED PERCENTAGES OF NEW HIRES “Y
SRADUATING CLASS QUARTER
V777 ui Fores
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This chart gprovides the comments of the laboratory directors on thce cuality of

The majcrity cf directors believe that their work force is good to

ttkeir work force.

excellent, while a smaller majorsty believe that the work force is current in its field
Ouly 21 percent of the directors feel that the new hires are better than they were five
to ten years ago. while another 37 percent believe that the guality is the same.

i
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LABORATORY S&E QUALITY

LABORATORY DIRECTORS REPORT:

QuALITY oF Work FORCE

80% REPORT GOOD-TO-EXCELLENT, VERY HIGH
20% REPORT FAIR-TO-GNOD, ADEQUATE

. Currency of Work FORCE

60% REPORT 500D-TO-EXCELLENT, VERY HIGH
U407 REPORT FAIR-TO~GOOD, ADEQUATE

) QUALITY gF %NTRY & JOURNEYMAN Level Hires (CoMPARED
16 YEARS AGO)
21% REPORT HIGHER
37% REPORT SAME
277 REPORT NCT AS HIGH
157 M = NO RESPONSE

- —— - ——— s R e e PO B
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CHART 59

This chart continues to highlight comments pertaining to quality made by the
laboratory dirsctors. The comments address some of the problems in attracting and retain-
ing quality personnel in the laboratcries.
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LABORATORY DIRECTORS REPORT (CONTINUED):

o UNABLE TO COMPETE FOR BEST GRADUATES AND HIGH QUALITY EXPERIENCED
JOURNEYMEN ON BASIS OF PAY AND BENEFITS

o HIGH GRADE LIMITATIONS RESTRICT RECRUITING OF VERY EXPERIENCED
AND QUALIFIED PERSONNEL

L CiviL SERVICE BENEFITS, IMAGE, AND BUREAUCRATIC CONSTRAINTS
ADVERSELY IMPACT RETENTION AND RECRUITING OF HIGH QUALITY
INDIVIDUALS

L CURRENT RECESSION HAS AIDED QUALITY PERSONNEL RECRUITMENT.
CONCERN EXISTS WHEN BUSINESS ACTIVITY IMPROVES

L SUCCESS IN OBTAINING HIGH QUALITY PERSONNEL RESULTS FROM
EXTENSIVE RECRUITING, MATCHING OF TECHNICAL INTERESTS WITH
OPPORTUNITIES, GEOGRAPHIC LOCATION AND ACADEMIC LINKAGES

0 187 OF LAB DIRECTORS PROJECT FUTURE DIFFICULTY IN MAINTAINING
HIGH QUALITY WORK FORCE
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CHART 60

Shown on this chart are the recruiting and retention programs that *he labora-
tory directors found most effective. (Note that there are several duplications.) 1t
appears that those programs which involve work at the laboratory before accession are
most influential in recruiting and retention.




EFFECTIVE RECRUITING & RETENTION PROGRAMS

STRONGEST RecrRUITING PROGRAMS REPORTED (IN DECREASING IMPORTANCE)

Stupent Coop

FEDERAL JUNIOR FELLOWSHIP
STUDENT VOLUNTEER/TRAINEE
AcceLERATED PROMOTIONS
INTERNS

CoLLEGE ON-SITE RECRUITING

STRONGEST RETENTION PROGRAMS REPORTED (IN DECREASING IMPORTANCE)

Stupent Coop

INTERNS

AcceLeRATED ProMOTIONS
GRADUATE PROGRAMS

FEDERAL JuUNIOR FELLOWSHIPS
MINORITY PROGRAMS

e e v = a———— =
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CHART 61

This chart lists the factors that cnhance recruitment and retention. First
amon,;, these is the nature of the work engaged in by the laboratcries.

Associated with
this facter are up-to-date equipment an! medern facilities, and the excellent reputation
that an organization may possess.

This is €oilowed by the nearness o’ the universities
and the concomitant <pportunities for continuing education and recruitment




FACTORS THAT ENHANCE RECRUITMENT AND RETENTION

%  NATURE OF WORK ENGAGED IN BY LABS

@  UP-TC-DATE EL*JIPMENT AND MODERN FACILITIES
®  Po%iTIVE REFUTAT.UN OF AN ORGANIZATION

6  PrUXIMITY TG WIVERSITIES

L OPPORTUMITIES FOR CON7INUING EDUCATION
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CHART 62

The government can offer an outstanding bachelors degree holder $20,700 as an
annual salary, while reports of offers by industry of $25,000 are common. The lack of
promotion opportunities are perceived to be a significant factor in recruitment and re-
tention of S&E.

Finally, there are two items particular to government service. Over the past
years the image of the civil service has deteriorated. This is coupied with bureaucratic
constraints with which we are all familiar. These twp factors significantly reduce the
quality of work life experienced by our scientists and engineers.




FACTORS THAT WEAKEN RECRUITMENT AND RETENTION

0 ENTRY LEVEL SALARIES
° LACK OF PROMOTION OPPORTUNITIES

° LocATion
-- Housine
-- HigH €OST OF LIVING
-- REMOTENESS FRUM UNIVERSITIES
-~ L.cK OF PUBLIC TRANSPORTATION
--  CoMMUT*NG NISTANCES
-~ COMFETING INDUSTRIES AND GOVERNMENT

AGENCIES NEARSY
0 ApvzrsC IMAGE OF CiviL SERvICE

L BUREAUCRATIC CONSTRAINTS
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CHART 63

The vacancy rate for civilian S&E personnel is shown for each service and for
the overall laboratory community. An overall rate of 5% is shown, however, rhe Army
has a vacancy rate about twice that of the other services. Of the 19 laboratories
having a vacancy rate over 10%, 16 are Army labs. Ten of the 19 are medical or human
resources labs. Five of the 19 labs have vacancy rates ranging from 20% to 23%. No
labs exceed this vacancy rate. The 19 labs and their vacancy rates are as follows:

Army Signals Warfare Laboratory, Warrenton, VA 23
Harry Diamond Laboratory, Adelphi, MD 23
b Naval Health Research Center, San Diego, CA 21
Army Medical Bioengineering Laboratory, Frederick MD 20
Army Institute of Dental Research, Washington, DC 2
Army Aeromedical Research Laboratory, Fort Rucker, AL 17
Army Research Institute, Alexandria, VA 17
Walter Reed Army Institute of Research, Washington, DC 15
Mobility Equipment R&D Command, Fort Belvoi , MD 14
Army Research & Technology Laboratories, Moffett Field, CA 12
Air Force Weapons Laboratory, Kirtland AFB, NM 12
Army Institute of Surgical Research, Fort Rucker, AL 12
Army Avionics R&D Activity, Fort Monmouth, NJ 12

Army Human Engineering Laboratory, Aberdeen Proving Ground, MD 11
Army Combat Surveillance & Target Acquisition

Laboratory, Fort Mormouth, NJ 11
Army Engineer Tonographic Laboratories, Fort Belvoir, VA 11
Naval Medical Research Institute, Bezthesda, MD 10
Army Research Institute of Environmental Medicine, Natick, MD 10

These labs cnnstitute less than 11% of the total civilian S&E population.

The chart also provides data on military S&E vacancy rates by service across
all DOD Laboratories. The overall average is 17%. The Air Force has the lowest rate;
however, because of the substantial Air Force military S&E population, this represents
a sizable shortage.

& N

—— - —— e ey g




DOD LABORATORY S&E VACANCIES
(SEPTEMBER 30, 1981)
ArMY Navy AR Forcg
PERCENT CiVILIAN VACANCIES 8 3 i
NUMBER OF LABORATORIES WITH
10% or GreATEr CIVILIAN VACANCIES 16 2 1
Mepicar AND HuMAN RESOURCES 2 0
20% or GREATER CIVILIAN VACANCIES 1 0
MepicaL AND HuMAN RESOURCES 1 0
PeRCENT MILITARY VACANCIES 19 15 13
- ~r
\ o

TotAL

19
10

17
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CHART 64

Over half the labs in the D.C. area have greater than a 10% vacancy rate, while
in the other geographic areas the fraction is much smaller. Reasons for this may include
the high cost of living and the easy mobility to many other federal jobs.

!
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DOD LABORATORY CIVILIAN VACANCIES BY LOCATION

(SEPTEMBER 30, 1981)

NuMBER OF lABi
WITY MORE THAN 10%

LocaTion NuMBeR OF LABS

DC METROPOLITAN AREA 12 7
NorTHEAST (MA, ¥4, RI, NY) 10 1
MipatiLanTic (NJ, PA, MD, VA) 18 6
Souts (FL, AL, MS, LA) 10 2
Mipwest (OH, IL, MI, CO) 7 ]
West (TX, NM, CA) 14 3
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CHART 55

Bureaacratic constraints evoked vverwhelming negiiive reactior :n qaestionnairszs
and briefings. The chart provides a partial list of some oi these pioblem «reas. The
firct group is personnel practices, where excessiv: paperwork is felt to be a significant
impediment tc proper functioning of the system. This is epitomized hy the merit pay sys-
tem, which was universally perceived as overly burdenrome and which if it can not be
repairea should be dismantled. Another recult of excecsive paperwork, as w21l as unrea-
sonably long approval chains, is the fact that vacancies take much teco long to fill.
This will be discussed in the next chart in greater detail.

In the area of procurement practices, the great concern was that it tock much
too long to procure anything, from laboratory supplies to major contracts, In addition,
the regulations limit the flexibility of all laboratory personnel in accomplishing their
duties

The third major category of bureaucratic constraints 1s travel regulations,
where restrictions appear to be applied without regard for the mission of the laboratory.
In addition. many of the travel procedures are arbitrary and demeaning. Several other
1ium5 were also cited as shown.
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BUREAUCRATIC CONSTRAINTS

QUESTIONNAIRES AND INTERVIEWS SHOWED OVERWHELMING NEGATIVE REACTION

. PERSONNEL PRACTICES

— EXCESSIVE PAPERWORK AND POSITION
CLASSIFICATION DELAYS

-~ MERIT PAY SYSTEM OVERLY BURDENSOME
— VACANCIES TAKE TOO LON3 TO FIlLL
¢  PROCUREMENT PrAcTICES
— INORDINATE DELAYS
— LIMITED FLEXIBILITY
o  TRAVEL

-~ RESTRICTIONS APPLIED WITHOUT REGARL
FAR MISSION

— PROCEDURES ARBITRARY, NEMEANING
o  JTHER

— ADVERSE CIVIL SERVICE IMAGE
— DELAYS IN OBTAINING CLEARANCES
— EXCFSSIVE AUDITS AND INVESTIGATiONS

65
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CHART 66

This chert is a compilation of data on the length of time it takes to recruit
various levels of personnel. The recruiting chain is started when a decision is made
formally that a new person is raquired. The time from that decision to formal adver-
tisement cf the position is the time noted as prior to advertisement. Advertisement
to review spans the time from zhe publishing of the advertisement to the beginning of
the review prccess when applications have been filed. The review process spans the
next period of time, followed by the approval process, and finally the time between
approval and reporting. There are some interesting differences among the servi.es in
p this chart., At the entry level the Air Force, on average, is the quickest, taking
slightly over two months to acquire a GS-5 or GS-7, while the Army takes nine months.
At t(he 5-9 to G5-12 level, the Air Force is still the fastest, and the Army has speeded
up its process. The Navy can recruit in just under four months, while it takes the Army
and Air Force something over five months to acquire a G$5-13 to GS-15. Finally, at the
senior executive level the Navy is still the fastest, taking over six months, while it
takes the Armv and the Air Force about a year and a half to accomplish the same action.
Clearly there are Aifferent procedures and different approval chains to contend with.
These times confirm the earlier complaint that personnel actions take far too long.




TIME TO RECRUIT
{DAYS, AS OF 30 SEPTEMBER 1981)
R
Ml 65 5-7 65 9-12
ARMY NAVY AF AGGREGATE ARMY NAVY AF AGGREGATE
Prior TO ADV, 54 19 14 33 38 24 18 30
Apv, TO Review 55 18 9 32 40 29 23 33
RevEn et wo| w | 13 3% 19 | 19 | 13 18
APPROVAL 36 1 1 16 11 10 2 g9
RePARTNG 82 | 16 | 29 b7 36| 15 27 2.
T>7aL Tirke 271 94 60 164 144 97 83 117
GS 13-15 SES/PL/GS 16-18
N ARMY NAVY AF AGGREGATE ARMY NAVY AF AGGREGATE
Prios 10 ALv., 35 16 20 24 163 41 85 79
Apv. 70 ReviEw 43 ! 38 67 fl7 40 66 79 62
R ecr 8 | 28 | % 30 20 | 3 |13 48
APPROVAL 3 1 9 16 310 3y 199 130
REPORTINC 30| 30_ 30 30 219 7 31 [ 43 30
ToTAL . IME 7L 112 163 147 552 206 545 349
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CHART 67

This chart shows the percentage of recruiting actions accomplished by various
groups in the laboratory community. 7The civilian personnel office anu technical manage-
ment each account for about one-third of the personnel recruitments with the civilian
personnel office recruiting slightly more at the entry level, and technical management
recruiting more journeymen. In the Navy most of the recruiting is dore by technical
management. In the Army and Air Force the civilian personnel office recruits more entry
level personnel, while technical management recruits more journeymen.
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RECRUITERS
(PERCENT OF RECRUITING BY VARIOUS PERSONNEL, 1981)

ENTRY LEVeL HIRES JOURNEYMEN HIRES
ARMY | NAVY | AF | AGGREGATE || ARMY | NAVY | AF | AGGREGATE
SENIOR MeT, 19 10 6 13 23 11 | 24 19
Civ, Pers. Offtce| 39 19 | 46 33 29 34 30 31
TecunicaL Met, 20 40 30 30 35 42 29 26
JOURNEYMAN S&E 20 31 18 24 12 14 17 13
67
-

— N — e e e - - L .;_.f'
I N e - e e -




: Ay

. —— LRty - - - v ——

CHART 68

Coliected here is information that was gatiered on the dual-career lacder, tho
ability of a scientisc or engineer to advaace in a technical career path as opposed tu
a managerial or sup:2rvisory career path. Thirty percent of the laboratories reported
that a dual-career objective existed. While the questionnaire did aot explicitly
address the dual-career ladder, many comments were received as shown that raise counc:rn
over the success of this program.
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DUAL CAREER LADDER

C''RRENT LEGgSLATION AND PROCEDURES PROVIDE FOR DUAL-CAREER LADDER OF TECHNICAL VS
MANAGERIAL/SUPERVISORY POSITIONS

30% OF LABS REPORTED THAT A DUAL-CAREER OBJECTIVE WAS THE PRIMARY CRITERION FOR
PROMOTING NON-SUPERVISORY PERSONNEL

TWJESTIONNAIRE DID NOT EXPLICITLY ADDRESS SUCCESS OF A DUAL-CAREER LADDER, HOWEVER,
MANY LABS COMMEMTED ON ISSUE:

- AumosT ALL AR FORCE LABS REPORTED USING A DUAL-CAREER LADDER

- SOME LABS REPORTED THAT EXTENSIVE JUSTIFICATION WAS REQUIRED TO PROMOTE
AN INDIVIDUAL TO A NON-SUPERVISCRY HIGH-GRADE

SOME LA®S REPCRTED 14AT THEV HAD LIMITED ADVANCEMENY OPPORTUNITIES

7Ok DUAL-LADDER PROMOTIONS, VHAT SUPERVISORY POSITIONS HAD FIRST

PRID*ITY AND THAT HIGH~GRADEL LIMITATIONS PRECLUDED FULL USE OF DUAL-CAREER
LADTES

- SOME LABS STATED THAT US-1H8'S ANp ABOVE ALL FtQUIRSD SUPERVISORY
RESFONSIBILITIES

SUFFICIENT COMMENTS WERE MADE REGARDING HIGA-GRALE CEILINGS, NON-SUPERVISORY
PROMOTIONS AND DUAL-CAREER LADDER 7O RAISE CONCERN OVER SUCCESS OF THIS PROGRAM
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CHART 69

This chart summarizes the information on recruiting that is shown in the preced-
ing section. 1In spite of the salary differential, it is clearly possible to recruit high
quality personnel at the GS5-5 to GS-7 level. Rccruiting takes an excessively long time
in most labs. The methods for achieving relatively fast turnaround on recruiting person-
nel actions apparently are not shared. Two important items limiting our ability to
recruit are the adverse Civil Service image, and the bureaucratic constraints expevrienced
by the work force. The questionnaire indicates that although the iabs are able to acquire
satisfactory personnel, the recruiting methods need {o be improved. The work experience
programs appear to be the most effective, both for acquiring new recruits and for ensuring
that they are retained once hired. Finally, it is exceptionally difficult to hire high
quality journeymen,
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SUMMARY: RECRUITMENT AND RETENTION
RECRUITING:

®  SUCCESSFUL RECRUITMENT AT ENTRY LEVEL (RS-5/7) IN SPITE OF SALARY DIFFERENTIAL
®  EXCESSIVELY LONG HIRING PROCESS FOR MOST LABS
- SUCCESSFUL PROCEDURES ARE NOT KECESSARILY SHARED
e  ADVERSE CIVIL SERVICE IMAGE AND BUREAUCRATIC CONSTRAINTS EVIDENT
o  QUESTIONNAIRES INDICATE:
MAJORITY CF LABS REPORT QUALITY OF NEW HIRES SAME OR BETTER THAN 5 YEARS AGO
RECRUITING METHORS NEED' TO BE IMPROVED
WORK EXPERIENCE PROGRAMS APPEAR TO BE MOST EFFECTIVE FOR ENTRY LEVEL

DIFFICULT TO HIRE HIGH QUALITY JOURNEYMAN PERSONNF!
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CHART 70

This chart summarizes our findings on retention. The vacancies at the upper
end of the laboratory work force are largely filled by promotions, While most of tne
losses suffered by the laboratories are at the GS-12 tc GS-13 ievel, these losses
represent only a small fraction of the total GS-12 and GS-13 populations. Thus, it
appears that overall atirit:on is not a problem; however, vacaniy rates of 19 labs
are 10% or larger and vacaucy rates of military S&E average 17%. The last item on
the chart lists a number of subjective conclusions drawn from questionnaire data.
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SUMMARY: RECRUITMENT AND RETENTION
RETENTION

0 84T HI1GH-GRADE VACANCIES FILLED 3Y PROMOTION
— AMNUAL PROMOTION RATE 5-7%

] LARGE NUMERICAL LOSSES OCCUR AT 6S-12/13 reveL (58% oF DEPARTURES),
ALTHOUGH ONLY REPRESENTING APPROXIMATELY 6% OF THIS INVENTORY

] ATTRITION RATE NOT A PROBLEM AT ANY GRADE LEVEL

. CIVILIAN VACANCY RATES AT 19 LABS WITH LESS THAN 11% oF S&E sce 107
OR LARGER; MILITARY S8FE VACANCY RATES AVERAGE 177
o  QUESTIONNAIKES INDICATE:
— AmonG GS-12/13 LEAVING IS A SMALL CORE OF HIGHLY QUALIFIED
PERSONNEL
— RELIEF FROM HIGH-GRADE CONSTRAINTS DESIRED
— LACK OF COMPREHENSIVE CONTINUING EDUCATION
— LACK OF EFFECTIVE DUAL-CAREER LADDER

- MaJOR REACTIONS TO BUREAUCRATIC CONSTRAINTS AND ADVERSE
IMAGE OF CIVIL SERVICE

— QUALITY OF WORK FORCE GOOD TO EXCELLENT

— CURRENCY OF WORK FORCE ADEQUATE TO GOOD

— FUTURE HIGH QUALITY WORK FORCE WILL BE HARDER TO RETAIN
— WORK EXPERIENCE PROGRAMS APPEAR TO BE MOST EFFECTIVE
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CHART 71

Because training is an important component of the laboratory
we have separated the information on training into a single section.
and participation.

retention program,
We review policies
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CHART 772

The law and regulations governing training within the laboratories allow wide
flexibilily. Nore of the limitations in these laws and regrlations are presently diffi-
cult to accommodate. There appeared to be wide variation in the care with which labora-
tories forecast their nceds and nlaa their training programs.
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TRAINING PGLICIES

o WIDE FLEXIBILITY ALLOWED WITHIN LAW ANT PEGULATIONS

- LTMITATIONS EXIST

e DERREFE AS A PRIMARY GUTCOME
e 1 IN 10 YEAR TRAINING LIMIT

» 17 OF AGENCY MANPOWER CONSTRAINT ON LONG-TERM
TRAINING

o A FEW LABS REPORT CAREFUL PLANNING, INCLUDING USE OF CAREER
DLVELOPMENT OR OTHER FORMAL REVIEW CGMMITTEES
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CHART 73

This chart shows the shori-term training activity reported in the questionnaire.
There was a wide variety of training couises reported, with participation rates varying
significantly among the lzbcrateries. No laboratory reported problems in accomplishment
of necessary training.
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TRAINING PARTICIPATION
£1981)

. WiDE VARIETY OF SHORT-LENGTH PROGRAMS USET. (LESS THAN 120 pAvs)
—- PARTICiPATION RATES VARY AMCNG LARS

SRE ParTICIPATION RANGE
LowesT LAB HigHEST LAB
ﬁéges

TRAINING TYPE Usac
TecHnicAL TRAINING 25% 50%
SYMPOSTA AND SEMINARS 50% 75%
SUPERVISORY/MANAGEMENT 102 252
LONTINUING EDUCATICN 107 25%

—  SOYRCES INCLUDE IN-HOUSE, UNIVERSITY, CONTRACT, OTHER
GOVERMMENT

3 NO REPORTS OF PROSLEMS
— IWTERVIEWS AND SUESTIONNAIRES REFLECT POSITIVE ATTITUDE

TOWARD TRA(NING PROGRAKS AND THEIR CONTRI:UTIONS
TO MISSIONS, RECRUITMENT AND RETENTION

- .- - p— — - e p— - B a—— —m——— ee .
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CHART 74

Long-term training was cited as a valuable method for developing skills and

attracting and retaining S&E work force. Only 22 laboratories reported 1ts use during
the last five years.
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LONG-TERM TRAINING
(OVER 120 DAYS DURATION)

9 CITED AS A VALUABLE METHOD TO DEVELOP SKILLS,
ATTRACT AND RETAIN RECRUITS

° 22 oF 7)1 LABS REPORTED USE DURING THE PAST
FIVE YEARS

- OF THOSE REPORTING, 1% - 3% oF THE S&E WORK
FORCE PARTICIPATED
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Cocperative education 1s a proven work
needs and enhancing recruitment and retention.
Programs.

experience program for meeting critical
Thirty-si1x laboratories reported active
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COOPERATIVE EDUCATION
(SEPTEMBER 30,1981)

CoOP EDUCATION PROGRAMS ACTIVE AT 36 LABS

Armv  Navy
— MNumBer oF PARTICIPATING LABS 19 11
— NumBer oF CoGP STUDENTS 306 428
— EsTtimaTED CONVERSICN RATE 397 3¢

— ReTention RaTe Bevonp 3 Yrs, — -

w0 l
i oo I

267

LITTLE APPARENT JSE MADE OF GOVERNMENT FUNDING OF TUITION

Yy e

ToTAL
36
829
347 {(Ave.)
66% (Ave.)

75




CHART 76

Cverall the study finds that training policies are broad and flexible, allow-
ing wide latitude in meeting needs. Active training programs have been established.
They are well received as reported in interviews, discussions and questionnaires, and
make a valid and worthwhile contribution to lab missions. Cooperative education and
long-term training programs have not been fully exploited by some labs and can be
expanded.
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SUMMARY: TRAINING

TRAINING POLICIES ALLOW WiDE LATITUDE

ACTIVE TRAINING PROGRAMS ARE A VALUABLE TECHNIQUE
TO MAINTAIN STATE-OF-THE-ART COMPETENCY

ACTIVE TRAINING PROGRAMS HAVE BEEN ESTABLISHED AND
ARE WELL RECEIVED, CONCENTRATING UN SHORT AND
MODERATE TERM COURSES

LoNG TERM TRAINING AND COOP EDUCATION PROGRAMS CAN
BE SIGNIFICANTLY EXPANDED
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SUMMARY: TRAINING

] TRAINING POLICIES ALLOW WIDE LATITUDE

¢ ACTIVE TRAINING PROGRAMS ARE A VALUABLE TECHNIQUE
TO MAINTAIN STATE-OF-THE-ART COMPETENCY

o ACTIVE TRAINING PROGRAMS HAVE BEEN ESTABLISHED AND
ARE WELL RECEIVED, CONCENTRATING ON SHORT AND
MODERATE TERM COURSES

Pt aere - & s et

] LONG TERM TRAINING AND COOP EDUCATION PROGRAMS CAN
BE SIGNIFICANTLY EXPANDED
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CHART 77

In this section we provide data on senior executives and technicians. The pri-
mary focus on this study was on the main body of S&E personnel. Accordingly, the small
group of senior executives within that work force were not singled out for special study.
The technician work force has significant numbers of personnel as we have shown earlier.
A large amount of data on technicians was obtained through both the laboratory question-
naire and the Defense Manpower Data Center. These data are summarized briefly in this
section, and the remainder are provided for futher reference in the appendix to this
report. Because of the shortness of the section, a summary was not provided at the end.
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CHART 78

Senior .executives account for approximately one percent of the civilian scien-
tists and engineers. The Army and Navy have larger numbers of senior exccutives; however,
the ratios of seaior executives to total S&E population are comparable. There is a
relatively high vacancy rate, 23%, in senior executive positions. The Navy is lowest at
13% while the Air Force is highest at 42%. Other significant problems relating to senior
executives are the long time to recrnit them, the pay cap, and their relative immobility
because of the high cost of relocation to the individual.




Lt I TN e e

SENIOR EXECUTIVES

o  ON-BOARD DISTRIBUTION BY TYPE:

YEAR GS_16-18 PL 313 SES TOTAL
1977 87 120 -- 207
1981 12 b 177 195

o  DISTRIBUTION BY SERVICE FOR 1981:
ARMY NAVY AIR FORCE TOTAL

SENIOR EXECUTIVES ON BOARD 61 109 25 195
VACANCIES 24 16 18 58
SENIOR EXECUTIVE POSITIONS

AS PERCENT OF SeE 1.0 1.1 1.0 1.1
PERCENT VACANCIES 28 13 42 23

e  LENGTH OF TIME TO RECRUIT (DAYS):

ARMY  NAVY AIR FORCE
522 206 544

o  PAY CAP CITED BY LAB DIRECTORS AS A PROBLEM IN RECRUITING AND RETENTION

o  RELATIVE IMMOBILITY DUE 7O HIGH COST OF RELOCATION TO INDIVIDUAL
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CHART 79

This chart and the next two charts discuss technicians in the laboratories.
In the Army and Navy essentially, all the technicians are civilian, while about 60
percent of the Air Force technicians are military., The ratio of the number of tech-
nicians to the number of scientists and engineers within the services is essentially
constant and approximately 30 percent.
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CIVILIAN AND MILITARY TECHNICIAN WORK FORCE
(SEPTEMBER 30, 1081)

CiviLIAN TECHMICIANS
MILITARY TECHNICIANS
ToTAL TECHNICIANS

ToTAL S&E

TFCHNICIANS AS A PERCENT
or SgF

*NEGLI1GIBLE

Aryy  Navy
2,342 2,904
2,342 2,904

3,385 10,967

28 26

AR Force  TJoraL
495 5,741
753 753

LS 6%

4328 23,686
29 27
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CIVILIAN TECHNICIAN STATISTICS

o 83% OF CIVILIAN TECHNICIANS ARE ENGINEERING TECHNICIANS — COMPARABLE

FRACTION IN EACH SERVICE

o 107 REDUCTION IN CIVILIAN TECHNICIANS SINCE 1977
o  GS 9-14 TECHNICIANS DECREASED WHILE GS 1-8 TECHNIC:ANS INCREASED (1977-1981)

— AVERAGE GRADE HAS DROPPED FROM 9.3 To 8.8

0 AVERAGE LENGTH_OF SERVICE nsiggﬁssn FRoM 20,2 YEARS IN 1978 (A PEAK

YEAR) TC 19,0 YEARS IN

. AVERAGE AGE HAS REMAINED SLIGHTLY ABOVE 45

(] CVERALL TURNOVER RATE OF TECHNICIANS 1S RELATIVELY .VEL AT 97

— AIR FORCE PATE 1S up FROM 7,57 IN 1977 To 147 1N 1981
— ARMY AND NAVY RATES ARE MARGINALLY DOWN

. MOST SEPARATIONS ARE DUE TO RETIREMENT — 50% (DOWN FROM 652 1IN

1980) AND RESIGNATIONS — 327 (up FrOM 227 IN 1980)
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CHART 81

This chart summarizes the comments made by laboratory directors about techni-
cians. The laboratories are maraging in the face of some recruiting difficulties. As a
rule, laboratory directors wculd prefer to have a scientist or an engineer rather than a
technician. Some technician functions are being contracted out. Concern was expressed
vver the ability to find qualified young repl:cements. Consequently, some laboratories
are initiating apprentice programs or making arrangements with local colleges.
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LABORATORY TECHNICIANS

LABORATORY DIRECTORS REPORT:

o RECRUITING, ALTHOUGH DIFFICULT, IS BEING ACCOMPLISHED

MANAGERS HAVE TO CHOOSE BETWEEN S&E AND TECHNICIANS WHEN
HIRING

SOME TECHNICIAN FUNCTIONS HAVE BEEN CONTRACTED OUT
CONCERN EXISTS OVER FINDING QUALIFIED YOUNG REPLACEMENTS
SOME LABS HAVE OR ARE INITIATING APPRENTICE PROGRAMS

SOME LABS ARE MAKING ARRANGEMENTS WITH LOCAL COLLEGES TO
TRAIN TECHNICIANS

L FUTURE REQUIREMENTS REFLECT MODEST INCREASES IN ELECTRICAL,
ENGINEERING, AND BIOLOGICAL TECHNICIANS
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CHART 82

sy

three charts summarize the major findings of this study.




IX. MAJOR FINDINGS
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CHART 83

This chart and the following twc provide a summary of principal findings and
conclu.ions of this study. In assessing the status of scientists and engineers ir the
approximately 70 defense labs, it is clear that the three separate service lab systems
have separate and uniqgre characteristics. Likewise there are differences amoag indi-
vidual service labs. The study has elucidated the variations in twpe of work. the uses
of S&E personnel, the variation in numbers of military S&E, and manv other distinct
characteristics. 1In general, over the period 1977 to 1681, the lab S&E work force has
remained relatively stable; and within a few percent, the total lab population, the S&E
population, the S&E educational leveis, and S&F grade levc:ls have all remained constant.
Navy total population and high grades have continued a decline of 1-2% per year. Only
the entry level S&E have increased over the 13977-81 time frame. At the same time, data
available to this study indicate that the S&E work force has maintained generally good
quality and currency. We have examined attrition from the S&E population by grade level
and find the departure rates to be reasonable. Because of the substantial populations
of GS-12 ana GS-13, the majority of atiritinn occurs at these levels. As a result there
are significant losses at these crifical levels which arve hard to replare  There appears
to be concern about the relatively slow promotion rate, especiaily at the higher grade
levels, but this 15 the price paid for a stable work force. As we compared the DOD lab
S&E population to ncngovernmental SoF pipulations, the labs show approximately similar
educativnal distribution as compare! tc the national S&E population, but the labs not
unexpectedly have a somewhsi skewed distribution of disciplines in favor of the engi-
neering and high technology skills. We have noted comparatively few computer scientists
in the DOD lab work force. The "computer scientist" job series does not properly account
for tue tctal computer professionals within the DOD laboratories. Many are subsumed
for example under engineering job series titles. The lab S&E work force is approxi-
matel five years oldcr cn average than the national S&E population; over the last
three years, the average lab S&E age has remained relatively constant. In spite of
special entry salaries for UOD lab engineers, there is a substantial shortfall within
DOD lals compared (. iundustry. This trend reverse. past age 43, with the labs on
average abhead. {f industry salariivs are comparedc to those at DOD labs at equai
levels of responsibility, lzboira.cry salaries lag at all grade levels. Also DOD S&E
nave suifered a higher relative decline in salary due to infldationary effects,




SUMMARY: MAJOR FINDINGS

CONSIDERABLE VARIATION AMONG SERVICE LABS

OVERALL STABLE LAB WORK FORCE (1977-81)

- TJCTAL LAB POPULATIUN
- SRE POPUIATION, EDUCATIONAL LEVELS, GRADE LEVELS
~ AVERAGE ATTRITION RATE NOT A PROBLEM AT ANY GRADE
e LARGE (S-12 & GS-13 LOSSES DUE TO LARGE POPULATICKS; SMALL
CORE OF SIGNIFICANT LOSSES HARD TO REPLALE
LIMITED PROMOTION KATE, PRICE FOR STABLE WORK FCRCE

QUALITY OF ENTRY S3E AND OVERALL SRE CURRENCY ARE REPORTED AS 6OOD

LAB S&E COMPARED TO NONGOVERNMENTAL SgE SHNW:

- EDUCATION SIMILAR BUT DISCIPLINES DIFFER FROM NATIONAL AVERAGES
o VERY FEW LAB COMPUTER SCIENTISTS IDENTIFIED

- AVERAGE AGE 5 YEARS HIGHER

- ENTRY SALARIES SIGNIFICANTLY BELOW INDUSTRY

- AVERAGE SALARIES ~"OVE INDUSTRY OVER AGE 43

~ AVERAGE SALARIES LOWER FCR EQUAL RESPONSIBILITY
- GREATER INFLATIONARY EFFECT ON SALARY

1
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Qur findings show some selected sitil]l shoucrtages in the DOD lab work force. These
shortages are mostly well within the annual «ttrition rates, and as such du not raise any
special aiarms of major impendivig problems. 1In the context of predicted nationai shortages,
it is thus mandatory that the DOD lab community mairtain a watchfu! eye ou the status of
its ability to recruit and retain a quali.ty S&E work force., There is nothing in this study
to date that indicates that a major problea exists or is developing in the DOD lab community.
Perhaps the first pressure point may be difficulty iu maintaining the lab Ph.D. or Masters
populations owing to the decline of U.S. citizen graduates in these categories. Another
area of some concern is computer professionals considering the strong projections of short-
ages coupled with the laboratory projections for e¢nhanced activity 1in information-related
technologies. The problem is exacerbated in that there is no 4definitive assessment cf
computer professionals through the normal job series categorization. One avenue available
to the labs to deal with shortages are the excellent training programs extant in DOD. Our
study has found that long-term training could be greatlv expanded to address shortages as
they become apparent, as well as to enhance the currency of the technical work force. This
approach appears superior to having the labs sponsor national level programs in tha* they
are less than one percent of the nationai S&E work force. One additional basis for a con-
servative approach at the present time derives from the uncertainty of future S&E national

[

shortages, since such shortages
subject of much speculation and
a great variety of improvements
and retencion posture and these

are very closely linked to the future economic picture, a
unpredictability. The study panel believes that there are
which could be made to enlkance the DODL Labs S&E recruitment
are quite exclusive of shortages.

The DOD labs have reported cignifizsnt adverse impact of the controls on personnel
ceilings and high grades. Overall personnel ceiliugs are a reality requiring continued
raragenent attention. As such, some fairty difficul+ menagement cnoices have to be made.
Ceilings by themselves are not an inirinsic ba-rier to maintenance of an effective S&E work
force heyond a critical mass vequired to operate a laboratory. Vhat does anpear to he
important is tne muintenince of a stable ceiling consastent with workload to facilitate
planning and management w..hin the KD tabs, OUrn the matter of high grade controls for
GS-13 to GS-15, the study finding~ 1ndicate that overal: numbers approach 50% of the S&E
popt lation; however, wide variations exist among labs and services. An analys‘s of labo-
ratory workload has not been urdertaken in connection with this stuay. Judgments on the
adequ.y of cellings, Yoth teital personpel and high grades can tic¢reiore rot be made based
on th+ quantitative datia collected. The majority of Technical Direciors Jid rzport sig-
nrficant adverse impact of high grades and teotal ceilings including reduced ability to meet
mi1ssio i requirements, der*~tion of specit‘ic technologieu that should be addressed, reduccd
abi.ity to hire and promote 2xperierced and deserving persosnel 3s well as overall reduced
quality of work-
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SUMMARY: MAJOR FINDINGS, Cont.

0 [NDICATIONS OF SOME SELECTIVE SKILL SHORTAGES IN DOD' LAB WORK FORCE
— SMALL PERCENTAGE, LESS THAN ANNUAL ATTRITION RATE
® PREDICTED NATIONAL SHORTAGES MAY MATERIALI2E; PRUDENT POSTURE REQUIRED

— PARTICULAR PRESSURE POINT MAY BE PH.D. RECRUITMENT IN FUTURE
— DOD TRAINING PROGRAMS COULD PROVIDE EXCELLENT HEDGE AGAINST
SHORTAGES
s DOD rLAs SSE POPULATION TOO SMALL TO BE NATIONAL DRIVER

L RECRUITMENT AND RETENTiON PROBLEMS EXxIST IN DOD LABS EXCLUSIVE OF
NATIONAL SHORTAGES; SHORTAGES WILL GREATLY EXACERBATE PROBLEM

L DIRECTORS REPORT SIGNIFICANT ADVERSE IMPACT OF TOTAL PERSONNEL
CEILING AND HIGH-GRADE CONTROL

— CEILINGS IMPOSE SIGNIFICANT CONSTRAINTS THAT MUST BE OBSERVED
AND MANAGED

— OveraLL DOD LAB HIGH-GRADE TOTALS APPROACH 507 ofF S&E; HOWEVER,
WIDE VARIATIONS EXIST AMONG LABS AND SERVICES
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CHART 85

There are a uwumber of areas where problems exist and directed action is need-
ed. Maintenance of the currency of the technical work forces is mandatory in light
of the rapid rate of technoloagical progress. A coumprehensive approach to continuing
education is needed. Recruitment at the key journeyman levels, GS-12 and GS-13, will
require sgecial attention, particularly due to the relatively low promotion opportun-
ities. The study has developed data that clearly show that a specicl effort is required
to reduce the number of senior executive vacancies. Furthermcre, management attention
is indicated in addressing relatively high civilian vacancy rates which exist at certain
laboratories and in the military S&E assigned to the laboratories. The subject of
bureaucratic constraints has been amply addressed in other studies as well as here.
Clearly forthright and forceful actions are required to turn the clock back on many
of these impediments both to recruitment and retention as well as to improved effi-
ciency and productivity within the DCD labs. We have showa in this study, for example,
the absurd time delays that encumber the hiring process. An improvement in this one
area would go far beyond any problems which now exist as a derivative of national
shortages. The high vacancy rates for <enior executives, for example, 1are undoub-
tedly related to the long and tedious process for recruitment. If the DOD labs are
to attract and retain quality pecople, the image of the federal worker cannot continue
to be dimin.shed. There must be a renewed awareness of the destructiveness of the
process which denigrates a work force which is so critical to national security. The
study has found that there is a general allegiance to the dual-career concept of
professional advancement through scientific and engineering pursuits as well as
through management ovenues; however, there is much room for improvement in practice
to achieve a truly dual path to the most senior grade levels. Finally, the study
in a number of instances has found a fairly wide gulf between perceptions abcut the
DOD lab S&% work force and quantitative data which provides specific informatiorn on
the overall status of the lab S&E. Chief among these were an inability to recruit
at the entry level, declining quality, and unhealthy attrition levels. There are,
of course, variations over the DOD labs d4s we have pointed out earlier, and accord-
ingly each laboratory must take a close look at its circumstances in light of the
overall lab environment.
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:SUMMARY: MAJOR FINDINGS, CONT.

L PROBLEMS DO EXIST AND NEED ATTENTION, SUCH AS
—  COMPREHENSIVE CONTINUING EDUCATION
— RECRUITMENT AT JOURNEYMEN LEVEL
—  LARGE NUMBER OF SENIOR EXECUTIVE VACANCIES

— SOME LABS EXPERIENCING ClVILIAN S&E VACANCIES OF %O% OR
LARGER; MILITARY S&E vAcCANCY RATES AVERAGE 1/7%

~—  QUANTITATIVE ANALYSIS OF HIGH-GRADE ADEQUACY

—  BureaucraTIC CONSTRAINTS (E.6., EXCESSIVELY
LONG PROCESS TO HIRE)

— IMAGE OF FEDERAL WORKER
— EFFECTIVE USE OF DUAL-CAREER PATH

~—  PERCEPTIONS NOT GENERALLY SUPPORTED BY DATA
ALTHOUGH EXCEPTIONS EXIST

. INABILITY TO RECRUIT AT ENTRY LEVEL
. DECLINING QUALITY
. UNHEALTHY ATTRITION LEVELS
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FRAMEWORK FOR RECOMMENDATIONS

¢ THE SERVICES AND THEIR LABORATORY COMMUNITIES SHOULD DEVELOP AN INTE-
GRATED PROGRAM, WHICH INCLUDES:

— A MEANS FOR FORECASTING S&E PERSONNEL NEEDS
— A COMMON DATA BASE FOR IDENTIFYING S&E CANDIDATES

= A WELL-CONCEPTUALIZED AND INTERRELATED RECRUITMENT AND
RETENTION PROGRAM UTILIZING TO THE FULLEST EXTENT
POSSIBLE WORK EXPERIENCE, CONTINUING EDUCATION
AND CAREER DEVELOPMENT PROGRAMS SHOWN TO BE MOST
EFFECTIVE FOR RECRUITMENT AND RETENTION

— A CONCERTED EFFORT TO IMPROVE THE IMAGE OF THE FEDERAL
SERVICE AND TO REDUCE BUREAUCRATIC CONSTRAINTS NOW
HAMPERING LABCRATCRY PRODUCTIVITY

¢ THE SERVICES AND LABORATORY COMMUNITIES SHCULD BE ENCOURAGED
TO EMPHASIZE SOME ELEMENTS MORE THAN OTHERS DEPENDING ON
THE UNISUE NEEDS AND RESOURCES OF EACH SERVICE, AND TO
SHARE EXPERIENCES/SUCCESSES/FAILURES WITH EACH OTHER

. 0SD sSHOULD FACILITATE THE SERVICE'S EFFORTS IN IMPLEMENTING
THE RECOMMENDATIONS OF THIS STUDY BY:

— SUPPORTING Tuncﬁ AREAS WHERE CONGRESSIONAL, OSTP,
B, oR M INTERCESSION 1S REQUIRED (E.G.,
NON COMPETITIVE ENTRY LEVEL SALARIES)

— REDUCING BUREAUCRATIC CONSTRAINTS UNDER OSD conTROL
—  COORDINATING WITH AND SUPPORTING PROGRAMS OF NSF

WHICH CONTRIBUTE 58 THE SCIENTIFIC AND ENGINEER-
ING NEEDS OF THE DOD LABORATORIES

8/
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RECOMMENDATION: FORECAST S&E NEEDS

AN ANNUAL FORECAST SHOULD BE MAINTAINED OF PROJECTED LONG-TERM

S&E neeps ofF THE DOD LABS IN ANTICIPATION OF FUTURE SHORTFALLS.
THIS FORECAST SHOULD SERVE AS A BASIS FOR DIRECTED RECRUITMENT

AND TRAINING PRCOGRAMS., [EACH OF THE SERVICE LAB MANAGEMENT OFFICES
SHOULD MONITOR THE PROCESS SO THAT DATA ARE ASSEMBLED IN A COMMON
FORMAT TO FACILITATE EXCHANGE OF INFCRMATION AMONG SERVICES, AND
TO TAKE CORRECTIVE ACTION AS MAY BE APPROPRIATE (E.G., MORE TIMELY
ADJUSTMENT OF NON-COMPETITIVE SALARIES), [N PARTICULAR, HIGH
PRIORITY SHOULD BE ACCORDED TO MONITORING THE STATUS OF COMPUTER
PROFESSIONALS IN THE DCD LABORATORIES, AND TO TAKING AGGRESSIVE
ACTION TO ADJUST COMPENSATIONS LEVELS AS NEEDED,
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RECOMMENDATION: ESTAB!ISH RECRUITMENT DATA BASE

SERVICES SHOULD ESTABLISH COMPATIBLE DATA BASES TO ALLow DOD
LABS TO EXCHANGE INFORMATION ON S&E CANDIDATES AVAILABLE FOR EMPLOYMENT,
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RECOMMENDATION: IMPROVE ENTRY-LEVEL
AND JOURNEYMAN RECRUITMENT

LABS SHOULD DEVELOP IMAGINATIVE ENTRY-LEVEL RECRUITING PROGRAMS THROUGH
ACTIVE USE OF SPECIAL PROGRAMS & AUTHORITIES ALREADY AVAILABLE:

- COOPERATIVE EDUCATION
- SUMMER EMPLOYMENT OF STUDENTS
- FeperAL JuNIOR FELLOWSHIP PROGRAM
- DOD Science & ENGINEERING APPRENTICESHIP PROGRAM
- COLLEGE RELATIONSHIP EFFORTS
+ FORMAL & INFORMAL CONTACTS
+ RESEARCH & GRANT PROGRAMS
« Sec., SC3, TiTLe Vi, DOD AutHorizATiON AcT oF 1982
« FacuLTy APPOINTMENTS
+  GRADUATE STL. ENT APPOINTMENTS
+ STUDENT VOLUNTEER SERVICE
LABORATORIES/SERVICES SHOULD DEVELQP A_FOCUSED RECRUITING PROGRAM TO
Q;EZQCT QUALIFIED JOURNEYMEN (GS lZ-ig) WITH SKILLS IN SHORTAGE

SPECIAL EFFORT SHUULD BE MADE TO TARGET UNDER-REPRESENTED GROUPS, SUCH
AS WOMEN

(ST AND SERVICES SHOULD SUPPORT PPOPOEED LEGISLATIVE INITIATIVE T0
BROADEN APPLICATION OF THE Navy PERSONNEL DEMOSTRATION PROJECT

90
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RECOMMENDATION: ADDRESS SELECTED VACANCIES

MANAGEMENT ATTENTION IS NEEDED TO ADDRESS LARGE VACANCY
RATES WHICH EXIST IN ALL SERVICE LABORATORIES IN THE SENIOR
EXECUTIVE POSITIONS, IN THE CIVILIAN S8F WORK FORCE AT CERTAIN
LABORATORIES (PREDOMINANTLY THE ARMY), AND IN MILITARY S8E
ASSIGNED AT THE LABORATORIES,
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RECOMMENDATION: ADDRESS S&E SHORTAGES
THROUGH TRAINING ASSIGMMENTS

Tue GoveRNMENT EMpLOYEES TRAINING AcT (1958) AND OTHER AUTHORITIES
PROVIDE WIDE LATITUDE IN TRAINING OF PFRSONMEL., UNE OF THESE MOST
EFFECTIVE MEANS OF HANDLING S&E SHORTAGE3 IN CRITICAL DISCIPLINES
IS THROUGH PLANNED TRAINING FOR SELECTED PERSONNEL. SERVICE LABORATORY
MANAGEMENT SHOULD DESIGN AGGRESSIVE LONG-TERM TRAINiNG PRCGRAMS TO
DEVELOP EXPER'ENCED S&E., BoT4 FUNDS AND BILLETS SHOULD BE FENCED

WITHIN THE SERVICES FOR THIS PURPOSE.
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RECOMMENDATION: ADDRESS3 S&E SHORTAGES

THROUGH UNIVERSITY FUNRED PREOGRAMS

UOD TECHNCLOGY SASE MuiuiMé AT UNIVERSITIES SHOULD TAKE
EXFLICIT ACCOUNT OF CURRENT AND SROJECTED SHORTAGES OF
seec!Fic S&E pisciprines AY THE DOD LABORATANIZS., THES®
CONSIDERATIONS SHGULD IMPACT DECISIONS ¢N [P0 SPONSORED
UNIVEP.1i\ FFLLOWSHIP PROGRAMS AS WELL AS SPECIFIC CATE-
Gorics 07 RED FUNDED AT THE UNIVERSITIES, PPOGRAM% WHICH
EITHER ENCOURAGE 10D LAZORATORY SMPLOYMENT GR REQUIRE A
LABORATORY COMMITMENT AS THE QUID PRC UUO FNR UNIVERSITY
SUPPORT $HOULD BE CONSIDERED EXPLICITLY ®Y CONSULTAMION
BETWEEN SERVICE TECHNOLOGY BASE MANAGERS AND SERVICE LAB-
ORATORY MANAGEMENT OFFICES.,
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RECOMMENDATION:

e L N ey e

IMPROVE DUAL CAREER PROGRAM

UABORATORY IRECTORS SHOULD .MPLEMERT A REALISTIC DUAL-

{SUPERVISORY/MANAGEMENT VS, RESEARCH) CAREER FATH AND

APPORTION HIGH-GRADE BIL_ETS ACCORDINGLY,

THis MaY

REQUIRE GRGANIZATIONAL CHANGES TO INCREASE SPAN OF CONTROL

OF SUPERVISORS/MANAGERS AND ELIMINATE SMALL ORGANIZATIONAL

ENTITitS CREATED PRIMARILY TO JUSTICY HIGH-GRADE SUPER-

YISORY BILLETS.
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RECOMMENDATION: IMPROVE IMAGE OF CIVIL SERVICE

DOD MANAGEMENT SHOULD ENHANCE RETENTION BY PROMOTING THE VALUE

AND IMAGE OF FEDERAL EMPLOYMENT AT THE DOD LABS. MEASURES INCLUDE,

BUT ARE NOT LIMITED TO, POLICIES FOR TREATMENT OF S8ES AS PROFESSIONALS,
ACKNOWLEDGEMENT OF SIGNIFICANT WORK BY APPROPRIATE S&E RECOGNITION,

AND SUITABLE ADVERTISEMENT OF LARORATORY COMTRIBUTIONS BOTH TO THE
DEFENSE AND CIVIL SECTORS. AS A FURTHER POSITIVE CONTRIBUTION,

MAXIMUM RESTRAINT SHOULD BE EXERCISED BY ALL OFFICIALS TO AVOID
PEJORATIVE COMMENTS PERTAINING TO CIVIL SERVANTS AS A GROUP

WHICH REFLECT BOTH UNFAIRLY AKD INACCURATELY ON INDIVIDUALS WITHIN

THE SERVICE.
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RECOMMENDATION: REDUCE BUREAUCRATIC CONSTRAINTS

MANAGEMENT SHOULD SYSTEMATICALLY IDENTIFY BUREAUCRATIC CONSTRAINTS,

AND SHOULD SEEK REMEDIES AT THE FROPER LEVELS, INCLUDING STATUTORY
REDRESS AS APPROPRIATE., THIS REPORT IDENTIFIES SPECIFIC CONSTRAINTS
REQUIRING CONCERTED AND IMMEDIATE ACTION. THE "PERSONNEL DEMONSTRATION
PROJECT” NOW BEING CONDUCTED WITHIN THE NAVY IS A PRINCIPAL POSITIVE
CONTRIBUTION,

96




RECOMMENDATION: REVIEW HIGH GRADE DiSTRIBUTION

Across DOD LABORATORIES, JUSTIFICATION FOR HIGH-GRADE
RELIEF DOES NOT APPEAR CREDIBLE IN EVERY CASE. SERVICES
SHOULD REVIEW HIGH-GRADE CEILING ALLOCATION TO THEIR
LABORATORIES AND DISTRIBUTION AMONG LABORATORIES,

97




iy

CONSIDERATION OF BROADER STUDY OF S3E IN DOD

(] DOD HIGHLY DEPENDENT ON 1TS S&E POPULATION

o  THIs sTuny anp THE JLC STUDY TOGETHER COVER 602
of ToTAL DOD civiLian. SRE wORK FORCE

Py ALTHOUGH THESE STUDIES DO NOT SHOW DOD S&E MANNING 1S AT CRISIS
LEVELS, THEY DO IDENTIFY:

— CURRENT MARGINAL SEOBTAGES OF A BROAD RANGE OF SRE
PERSONNEL IN DOD (PREDOMINANTLY ENGINEERING
SPECIALTY SKILLS AND COMPUTER PROFESSIONALS)

-~ SpeciFic ACTIONS THAT 0SD AMD THE SERVICES SHOULD
TAKE IN ORDER TO xnpgogz RECRUITMENT AND RE-
TENTION OF CRITICAL S&F PERSONNEL

— TRENDS AND FUTURE SKILL NEEDS THAT COULD DEVELCP
INTO CRITICAL AREAS IN FUTURE YEARS
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CONSIDERATION OF BROADER STUDY OF S&E IN DOD, Cont.

®  DL/EXAL UNRESOLVED ISSUES PROMPTING INITIATION OF A DOD S&E sTupy STILL REMAIN
-~ HOW NAYIONAL SHORTAGES 4ILL IMPACT ON ALL S&E ELEMENTS WITHIN DOD
— NEED FOR A COMMON UNDERSTANDING OF THE DOD PROBLEM TO ALLOW
e An overaLL DOD poLicy Focus ON THE S8E SHORTAGE 1SSUE

® J pROPOSED ROLE WHICH DOD SHOULD PLAY IN THE NATIONAL SECURITY TECHNICAL
MANPOWER ARENA

& p CONSENSUS ON APPROACHES TO TAKE WHICH WILL SOLVE DOD’S OWN INTERNAL
TECHNICAL MANPOWER PROBLEMS

¢ /N OVERALL DOD-LEVEb Bcrxou PLAN WHICH CAN UNIFY THESE AND OTHER EFFORTS
INTO A coMMON DOD POSITION AND APPROACH

. RecoMmenDep 0SD acTiowns

— DISTRIBUTE THE FINDINGS AND BBﬁOMMENDATlONS OF THIS SEUDY anp THE JLC sTupy
TO OTHER SEGMENTS OF THE HAVING SUBSTANTIAL SEE POPULATIONS NOT COVER-
ED 3Y THESE STUDIES TO DETERMINE THE DEGREE OF COMMONALITY AND GENERAL
APPLICABILITY

— |UNDERTAKE A DETAILED BROADER STUDY OF S&FE 1ssues across THe DOD ONLB 6F .
EXISTING STUDIES DO NOT PROPERLY ADDRESS THE NEEDS OF THE TOTAL DOD S&E
POPULATION, OR IF NECESSARY TO DEVELOP ANSWERS TO UNRESOLVED ISSUES

— BecAUSE OF THE IMPORTANCE OF COMPUTER-RELATED SPECIALTIES 70 DOD, THE POTEN-
TIAL SHORTFALLS OF VARIOUS COMPUTER SUBSPECIALTIES, AND TH§ EXPECTED
SIGNIFICANT FUTURE GROWTH OF COMPUTER-RELATED INTERESTS, OSD sHouLD cow-
SIDER CONDUCTING AN IN-DEPTH STUDY 05 THE STATUS OF COMPUTER PRUFESSIONALS
THROUGHOUT ALL OF THE DEPARTMENT OF DEFENSE WITH PARTICULAR EMPHASIS ON
JOB SERIES DESIGNATIONS, SALARIES, AND CURRENT AND PROJECTED NEEDS,
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POSTSCRIPT

IN A NUMBER OF INSTANCES, PERCEPTIONS CONCERNING THE
LABORATORIES WERE NOT SUPPORTED BY NUMERICAL DATA., IT
IS IN THE BEST INTEREST OF THE LABORATORIES THAT MANAGE-
MENT BE AWARE OF THESE INCONSISTENCIES AND UNDERSTAND
THE UNDERLYING RATIONALE FOR THEM,
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5 November 1981

MEMORANDUM FOR DR. HERBERT RABIN, CHAIRMAN, PERSONNEL AND
MANPOWER WORKING GRCUP, LABORATORY MANAGEMENT
TASK FORCE

SUBJECT: Terms of Reference for the Study of the Status of
Scientific and Engineering Personnel in the DoD
Laboratories

Reference is made to my memorandum of 7 October 1981 asking you
to undertake the above-cited study, as well as to .y memorandum
of 7 October to each of the Assistant Secretaries requesting
their assistance in enabling us to begin this effort. This memo
is in response to your request that we establish specific terms
of reference to guide this study.

As 1 indicated in my memo to the Assistant Secretaries, "...a
massive study of all areas would take considerable time which
our current schedule and resources do not permit. Therefore,
1 intend to focus our initial efforts and recommendaticns on
the labcratory community ... and secondarily, as time permits,
broaden our research to include other areas of inquiry bene-
ficial to the Services as a whole." In this regard, it is
particularly vital that we have some initial data on the lab-
oratories for our 15 December submissi.n to the HASC, and a
complete report on the status of personnel within the labora-
tories for the final March submission to the HASC.

Once this initial laboratory phase is completed, I would appre-
ciate recommendations from your group with regard to a process
and plan for completing the broader study which addresses the
tot?] issue DoD-wide. Such recommendations may include adding
more members to your Study Panel, establishing a new Study
Panel, exploring the potential for contracting out certain
aspects of the work, establishing linkages with other organi-
zations within the private and public sectors, and/or other
such actions.

At the current time, I would like you and your group to focus
your attention on the following issues and questions, with a
progress report due in early December and a final report due
in February, both of which will form in part the substance of
our submissions to the HASC. This laboratory S&F study will
focus cn the problems of recruiting and retaining civilian
scientists and engineers for the in-house laboratories. As
tangential questions of military S&E personnel arise (for ex-
ample in the Air Force where military personnel form a large
fraction of S&E laboratory personnel), you may wish to include
such data as are pertinent. Your efforts should address the
following questions:

1. How many scientists and engineers by type are currently
employed in the in-house laboratories? In what areas are they

A-1
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employed? What vacancies currertly exist in each functional
job category? How long have they been vacant? Do these vuacan-
cies simply reflect current national trends relative toc the
supply of certain types of scientists and engineers, or are
there other factors affecting laboratory recruitment and re-
tention of S&E personnel that are unrelated to national supply/
demand trends? What programs and missions are being affected
by these vacancies?

2. Are all laboratories affected, cr are there some lab-
oratories which are not experiencing problems in recruitment
and retention? 1f so, can we determine why?

3. What future needs for scientists and engineers are
projected for the laboratories? PRased on our current knowl-
edge of existing supply/demand factcrs for scientists and
engineers in the nation, what projected laboratory needs are
expected to be difficult to £fill in both the short and long-
term?

4. What programs exist for ameliorating the problems o/
recruitment and retention of scientists and engineers? Are
they short-term or long-range? What successes have they had
to date? Are auditing procedures adequate to determine wheth-
er people who are benefited by these prcgrams are retained
within the system?

5. What recommendations do you have for conducting a
broader study of this issue within Defence? )

I have assigned Jeanne Carney of mv staff to assgist you in co-
ordinating and managing the various aspects of the work to be
done and to represent my office on the Personnel and Manpower
Working Group.

As we have discussed, Bob Permann's Tazk Fnrce is also looking
at the S&E manpower and personnel issues in the DoD laborato-
ries, among other things. My understanding is. however, that
this is a relatively small part of his study. My office will
work ot an arrangement with him t¢ minimize any duplication
or repetitive looking.

Thank you for agreeing to urderrake this study and for your
cooperation in assisting us furthe: to look at other aspects
of this task beyond the leboratory comrunity.

Gecrge P, Millburn
Acting Deputy Under Secretary of Defense
for Research and Engineering

B e T i
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MEMORANDUM FCR Assistant Secretary of the Army (Research,
Development and Acgquisifion)
Assistant 3ecrctary of the Navy (Research,
¥ngincsering and Systems)
Assistant Secretary c? the Air Force f{Research,
Deveivpment and Logisfics)

SUBJECT: uesticmracrs far the Study of tne Status of Scientific
. : b ;
and Engineering Percwtnel in the DoD Loboratories

Reference is mads fc wmv memorandim of 7 October 1981 deccribing
cur plans to canduet a stud:s of the statusz of scientific and
enginesring pecsov.s2l in DnD,

The first phase of this stuidy will focus on the DoD in-house
labcvratorles, While we will be accessing data from various
sources in conducting the first phase of the stuly, we have

‘ determined that it is necessary for individual laboratory direc-
tore to provide us with certain types of dara which we are unable
to obtein elsewhere, The attached cuestionnaire has hbeen desizned
t0 collzet the essential data which we will need to arrive at a
complete picrure of the status of scientific and engineering per-
sonrel in the Dol laberatories.

Tach laboratory s regquested to complete che attached question-
naire aud return two copies by COB 29 January 1982 through the
respective Service representatives as indicated in the attached
giuidance.,

! Reports Control Symbol LD-DR&E(OT)8201 has been assigned to this
P reporting requirement,

Thank you for your cooperation. A complete report of thiec phase
b of the study will be available in April 1982.

L

. CGeorge P. Millburn

| Acting Deputy Under Secretary of De
‘ for Research and Engineering
(Research and Advanced Tehnology)

Attachuant
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QUESTIONNATRE FOR THE STUDY OF THE STATUS OF SCIENTIFIC AND
ENGINEERING PERSONNEL IN THE DOD LABORATORIES

Questionnaire Respondents: All DoD 1laboratories as cited in
Attachment 1.

Background for Study: This study was directed by OUSDRE to be
conducted under the aegis of the Laboratory Management Task
Force (LMTF), Personnel and Manpower Working Group. The terms
of reference are described in the attached memorandum dated
5 November 1981.

| Membership of Study Panel:

Dr. Herbert Rabin, Chairman
Ms. Jeanne Carney - OSD(OUSDRE(R&AT)) ;
Mr. Thomas Hatheway - OSD(MRA&L)

Mr. Robert Langworthy Autovon 284-9561
Mr. Donald E. Cochran (Alternate)

L

Mr. Stuart Simon  Autovon 441-2751
Mr. Walter L. Clearwaters (Alternate)

X COL David A. Smith - Air Feorce,
4 MAJ John Tuclier (Alternate) Autovon 858-4162

ot
Point-of-Contact as pertains to questions on this questionnaire.
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Procedures:

(a) All data will be collected by the DoD laborétories,
with subsequent merging and analysis by the study group.

(b) Attachment 2 contains job series of civilian engi-
neers, scientists and skilled technicians. Fach Service should
use its AFSC's, MOS's, NOBC/NEC's as appropriate.

(c) It is essential that the definitions, categories and
breakouts requested be closely foliowed by all laboratory re-
spondents in order to allow merging and analysis cf the data.
Although the emphasis of this study is on civilian S&E person-
nel needs, data for military S&E personnel should be included,
in the same format to the degree possible. For laboratories
where the level of military infermation is not applicable, a
narrative response should be provided, indicating the role
that the military plays and the need for military S&E qualifi-
cations.

(d) Questinns requesting "perceptions, experience or,
beliefs," should reflect the best objective judgement of the
senior management officials of each laboratory. The senior
military and civilian official of each laboratory are asked
to forward the completed questionnaire under their joint sig-
natures. It is intended that the completed questionnaire
represent a consistent presentation of the S&E status and
pertinent management perspectives of each laboratory. There-
rore, it is suggested that the data base (charts) be reviewed
Ly senior managers and/or the laboratory director as part of
answering the questions. It ic also suggested that the labora-
tory director complete his summary assessment, pages 37 to 39,
based on the data base and answers to the other questions.

(e) The questionnaire is directed toward an understanding
of the S&E status and needs across all DoD laboratories. As
such this information is not to be used tn evaluate individual

laboratories.

(f) Answers to questions should be prepared accurately
and with care, with responses to all of the questions. Some
questions may not have exact answers, therefore, the "pest”
answer possible should be provided.

Completion Date: All questionnaires are to be completed and
conveyed to the Study Panel by 29 January 1982 through the re-
spective Service representatives (HQ DARCOM, Director of Navy
Labs, Air Force Director of Labs).
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5 November 1981

MEMORANDUM FOR DR. HERBERT RABIN, CHATRMAN, PERSONNEL AND
MANPOWER WORKING GROUP, LABORATORY MANAGEMENT
TASK FORCE

SUBJECT: Terms of Reference for the Study of the Status of
Scientific and Engineering Personnel in the DoD
Laboratories

Reference is made to my memorandum of 7 October 1981 asking you
to undertake the above-cited study, as well as to my memorandum
of 7 October to each of the Assistant Secretaries requesting
their assistance in enabling us to begin this effort. This memo
is in response to your request that we establish specific terms
of reference to guide this study.

As 1 indicated in my memo to the Assistant Secretaries, "...a
massive study of all areas would take considerable time which
our current schedule and resources do not permit. Therefore,
1 intend to focus our initial efforts and recommendations on
the laboratory community ... and secondarily, as time permits,
broaden our research to include other areas of inquiry bene-
ficial to the Services as a whole." In this regard, it is
particularly vital that we have some initial data on the lab-
oratories for our 15 December submission to the HASC, and a
complete report on the status of personnel within the labora-
tories for the final March submission to the HASC.

Once this initial laboratory phase is completed, I would appre-
ciate recommendations from your group with regard to a process
and plan for completing the broader study which addresses the
total issue DoD-wide. Such recommendations may include adding
more members to your Study Panel, establishing a new Study
Panel, exploring the potential for contracting out certain
aspects of the work, establishing linkages with other organi-
zations within the private and public sectors, and/or other
such actions.

At the current time, I would like you and your group to focus
your attention on the following issues and questions, with a
progress report due in early December and a final report due
in February, both of whicii will form in part the substance of
our submissions to the HASC. This laboratory S&F study will
focus on the problems of recruiting and retaining civilian
scientists and engineers for the in-house laboratories. As
tangential questions of military S&E personnel arise (for ex-
ample in the Air Force where military personnel form a large
fraction of S&E laboratory personnel), you may wish to include
such data as are pertinent. Your efforts should address the

following questions:

1. How many scientists and engineers by type are currently
employed in the in-house laboratories? In what areas are they
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employved? What vacancies currently exist in each functicnal
job category? How leng have they been vacant? Do these wvacan-
cies simply reflect current national trends relative to the
supply of certain types of scientists and engineers, or are
there other factors affecting laberatory recruitment and re-
tention of S&E personnel that are unrelated to national supply/
demand trends? What programs and missions are being affected

by these vacancies?

2. Are 13ll laboratories affected, or are there some lab-
oratories which are not experiencing problems in recruitment
and retention? I1f so, can we determine why?

3. What future needs for scientists and engineers are
projected for the laboratories? Based on our current knowl-
edge of existing supply/demand factors for scientists and
engineers in the nation, what projected 'aboratory needs are
expected to be difficult to fill in both the short and long-

term?

4. What programs exist foxr ameliorsting the problems of
recruitment and retention of scicentists and erngineers? Are
they short-term or long-range? What gsuccesses have they had
tc date? Are auditing procedures adequate to determine wheth-
er people who are benefited by thes= programs are retained

within the system?

5. What recommendatiors do you have for conductirg a
broader study of this issue within Defense?

I have assigned Jeanne Carney of my staff to assist you in co-
ordinating and managing the variwas aspects of the work te be
done and to rerresent my office on the Personnel and Mangower

Working Group.

As we have discussed, Bcb Hermann's Task Force is also locking
at the S&E manpower and personnel issues ir the DcD laborato-

ries, among other things.

My understanding is, h"owever, that

this is a relatively small part of his study. My office will
work out an arrangemert with him to miuimize any duplication

or repetitive looking.

Thank you for agreeing to undertake chis sfudy and for your
cooperation in assisting us further to look at other aspects
of this task beyond the laborato.y community.

George P. Millturn
Acting Deputy Under Secretary of Defease
for Research and Engineer:ing

™
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Parent Command:
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INVENTORY DATA

1. How many part-time or temporary S8E workers were on board as of
30 September 19817

End of FY 1981 Inventory (numbers)

Other* Part-time*
Co-op* Aides™ Temps Permanent
Civilians
Scientists
Engineers e
All Others
Total ?
2. How many of the absve temporary S&E employees are rehired annuitants? )
Scientists . Engineers
3. Based on your experience, please estimate che percentage of S&E part-tame,

co-op, aide and other workers who become full-time permanent employees and
the percentage of these who remain with your activity 3 years or louger.

' % Of Those Who Become Full-

% Of Those Who Become Full Time permanent Employees
time permanent Employees  Who Remain 3 Or More Years

Part-time permament® ;
_— ———— :

: Co-op* :
Aide® i
¢ i

|
L* g Other Temporary*®

i
' * As defined in Federal Personnel Manual, Chapter 30. "Employment Programs'.

—
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4.  What percentage of your allocated S& manpower works on and what per-
centage of your laboratory budget is spent on the following types of
work?

% S&E Manpower % Total Funds

Tech Base (6.1, 6.2, 6.3a)*
Systems Tevelopment (6.3b, 6.4)%
Test and Evaluation

Product Support

Other (specify)

Total 100% 100%

5. What percentage, on a dollar basis, of your technical work is contracted
out?

6. What perceniage of S&E mappower at your activity spends timo

accomplishing the following kinds of jobs?

% S&E Manpower

In-house tecnnical (Bench or
"hands-on'") work

Line management

Contract monitoring

Staff administration

Planning

Director/Advisory

Other (specify)

Total 100%

* See R&D furding categories in DOD Budget Guidance Manual, DOD7110-1-M,
p-516-1.
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UTILIZATION

7. During the past year, how many of your employees have you had to assign
to tasks where their experience might be much less than or greater thaas
aormally required? This experience coulé be either in a specific dis-
cipline (e.g., use of physicist to do a task you would have preferred
an electrical eagineer to do), or experience (e.g., use of an individual
with fewer years experience than you would have preferred for a task or

project.)
8. What percentage of the above management actions we.e caused by: .
Total ceiling limitations %
High grade (G513 and above) limitations % )
Ipnability to locate and hire
personnel with specific skills %
Management styles and/or organiza-
tional structure %

9. Please explzin your answers to question #8.

10. What S&E ‘pertise lost to retirement and other causes has not been

replaced?
Job Series Position Title Grade Level Number Needed ,
!
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11. What percentage of your laboratory's S&E professionals are categorized
as supervisory?

12. How many non-supervisory S&E persoarel hold grades GS13 or above? -

13. Describe your policies for promoting S& professionals to high grades
(GS/GM13 through PL/SES) without supervisory responsibilities.

14. How many non-S&E civilian employees (including co-ops) are participat- !
ing in programs leading toward S&E qualifications? How many are being
supported by federal funds?

p—

< ## Jon-S& employees  What jobs did these  Supported by
Name of Program in programs leading employees hold when federal funds
(Be specific) to S&E gnalifications entering program S NO
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15. Using a scale from 0 to 9, please rate how influential you believe that
each of the follewing reasons was in your S& personnel’s decision to
accept jobs (e.g, transfer, industry, school) outside your laboratory
during the FY 1981 (0 stands for not influential, 9 stands for very

influential).
Not Moderately Very
Influential Influential Influential

0 1 2 3 4 5 € 7 8 9

FY 1981 Departures

Civilian Military
Under GS12 GS12 Over GS12

Type of work

Opportunity for advancement
elsewhere

Lack of opportunity for
advancement in lab

Location of employment
Salary

Perceived reduction in
federal benefits

Opportunity for continued
education

Job Security

Use of skills

Lack of opportunity for
advancement for promotable

S&E personnel

Time spent in non-engineering/
non-scientific duties

Other (specify)
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CEILING AND IMPACT

16. What is the authorization/ceiling for your laboratory as of the end of ¥Y
19817 Total High Grades (GS13 and up)

17. Describe the mission impact, if any, of authorization/ceiling limitations?
(including high grades) (Be as specific as possible).

18, Describe the management and organizational actions that have been
required to live within these authorization/ceiling levels. (Be
as specific as possible)

19. How do these impacts and actions affect the produztivity .f the S&
personnel? (Be as specific as possible)

R-18
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20. What additional S&E personnel wcnld you prefer to “1ave withir ceiling
to perform your existing workload? (Job series are in Attachkment 2)

Job Series Position Title Grade Level Number Nezded

21. What S&E personnel above ceiling would help you perform your existing
workload more effectively? (Job series in Attachment 2)

Grade Level Number Needed

Job Series Position Title

1
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22. What are your estimated future needs for S&E persomnel based on
guidance of the current (FY 83-87) five year Defense program? |
(What authqrization/ceiling would be required?)

End FY 1987 S&E Total Future Requirements

Civilians
Number of Scientists
. Number of Engineers
Total

| Military
‘ Number of Scientists

Number of Fngineers

Total )

23. Will there be any significent increases or decreases in specific
‘ job series or title of subdiscipline within your requirements?

No
Yes, significant increase Yes, significant decrease

Job Series or subdisciplines

i Why has this occurred”

)
i
(
i

| 24. The above data may not fully illuminate shortages in multi-disciplinary :
areas (e.g., S&E skills in artificial intelligence) Please provide com- : |
ments and specify which multi-disciplinary areas you see as problematic :

¢
.
S amar v
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RECRUITMENT AND RETENTION

25. How long has it generally been t¢king fcr your laboratory to accomplish

the following personnel actions?

Average Days to Accomplisk Actions by Category

GS5-7  GS89-12

LEVEL

GS13-15

PL/SES/GS16~i8

Category

Internal Processing
Prior to Advertising

From Advertisement to Beginning
of Review Process

Review and Selection Process

Approval Above Laboratory Level

From Final Approval to Employee
Reports to Work

26. Please indicate the effectiveness ol the follcwing methods of

recrurting civilian S&E's,

Not Effectaive 1 Effective

Somewhat Effective 2 Very Effective

3

4

Fntry Level

Newspaper/Technical Jou:snal
Ads

Co-op Programs
Visits to Schools/Industry
Visits to Minority Schools

Follow-up Intecviews/Tours
at Lab

Other (specify) __

e e e ——
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27. +ho recruits new civiliaux S&E employees at schools/industry fur your
laboratory? Please indicate the percentage of racruitaeut that is
done by the following types of personnel.

Entiy Level Journeyman

Scnior Management I —_—
Civilian Persomnel % %
Technical Managemeiit ——h ——h
Journeyman S&E's % R
Other (specify) _ % %
TOTAL ice % 1C0 %

2R, Vhat perceptage of new S&E civilian hires come frem the following sources?

Eonry Jevel Jeurueyman

Trausfers/reassignments fron
otber Federal activities I, %
Industry _ % o
Univ~rsities {non-co-op) . %
Cther government {(non-Feleral) % Y
Cc-op conversions % I
tither {sp=cify) ”, %
TOTAL 109%

28. What is the rejection rate ot offers (formal end informal) madv to S&E
selectees during FY 1981 by the following grade categories?

GS5-7 ” GS12-15 %
659-13 % PL/SES %
B-28
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30. Using a scale from 0 to 9, please rate how important the reasons that
are given for taking a job in the laboratory; as well as the reasons
tnat are given for not taking a job (0 stands for no importance, 9
stands for very important.

No Moderately Very
Importance Twportant Important

0 1 2 3 4 3 6 78 9

Eatry Level Journeyman
Not Not

Taking Taking Taking Taking

Type of work

Opportunity for advancement

Location of employment

Salary

Opportunity for contirued education

Joh security

Jse cof 3kills

Lack of othe- oifers

Other [specify) __

—-— o~ —

31. WLa*t is the grade distribution ¢f new ciwviliau S&E personnel acquared
during FY 19817

Crade Rumber
G35-7

189~-11

GS-12

6S-13

GS-14

PL/SES

B-29




32. What percentage of civilian vacancies are filled by?

Non-Federal

New Hire
GS5-7 I
GS7-9 %
GS9-11 R
GS-12 %
GS13-15 %
SES/PL %

———

VN

x|

IR S e s S ki

t
I TR

FederAl Merit

Reassignment Promotion

or Transfers Within Labortory Totals
% _ % 100%
% % 100%
% % 100%
% % 100%
% % 100%
% % 100

B-30
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List DoD Laboratories

Army Laboratory Activities

Armament RS&D Command!

Atmospheric Sciences Lab

Avionic R&D Activity

Ballistic Research Lab

Chemical Systems Lab

Combat Surveillance & Target Acquisition Ladb
Communications-Electronics R&D Center
Electronics Technology & Devices Lab
Electronics Warfare Lab

Harry Diamond Lab

Buman Engineering Lab

Materials & Mechanics Research Center
Missile Command?

Mobility Equipment R&D Command

Natick R&D Labs

Night Vision & Electro-Cptics Lab

Research & Technology Labs (AVRADCOM)3
Signals Warfare Ladb

Tank-Automotive R&D Center*

Army Research Institute

Cold Regions R&E Lab

Construction Engineering Research Lab
Engineer Topographic Laboratories

Engineer Waterways Experiment Station
Aeromadical Research Lab

Institute of Dental Research

Institute of Surgical Research

Letterman Army Institute of Research

Medical Bicengineering RED Lab

Medical R&D Command

Medical Research Institute of Chemical Defc¢nse
Medical Research Institute of Infectious Diseases
Research Institute of Environmental Medicine
Walter Reed Army Iustitute of Research
Overseas Operations Branch

NOTES:

! Includes the Benet Lab, Fire Control & Small Caliber Weapons Systems Lab
and Large Caliber Weapons Systems Lab

2 Includes the Missile Lab

3 Includes the Aeromechanics Lab, Applied Technology Lab, Propulsion Lab
and Structures Lab

4 Includes the Tank-Automotive Concepts Lab and Tank-Automotive Systems Lab
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Navy Laboratory Activities

Naval Research Laboratory, Washington, DC

Naval Biosciences Laboratory, Cakland, CA

Naval Oce2aa Research & Development Activity, Bay St. Louis, MS

Naval Arctic Research Laboratory, Point Barrow, AK

Naval Air Development Center, Warminster, PA

Naval Coastal Systems Center, Panama City, FL

Raval Ocean Systems Center, San Diego, CA

Navy Personnel Research & Developrent Center, San Diego, CA

David W. Taylor Naval Ship Research & Development Center,
Bethesda, MD

Naval Surface Weapons Cazuter, Dahlgren, VA

Naval Underwater Systems Center, Newport, RI

Naval Weapons Center, China Lake, CA

Naval Environmental Prediction Research Facility, Monterey, CA

Navy Clothing & Textile Research Facility, Natick, MA

Naval Civil Engineering Laboratery, Port Hueneme, CA

Naval Medical Research Iustitute, Bethesda, MD

Naval Health Research Center, San Diego, CA

Naval Aerospace Medical Research Laboratory, Pensacola, FL

Naval Submarine Medical Research Laboratory, New London, CT

Naval Tental Research Institute, Great Lakes, IL

Naval Medical Research Unit #2, Manilla, Philippines and
Djakarta, Indonesia

Naval Medical Research Unit #3, Cairo, Egypt

Naval Biodynamics Laboratory, New Orleans, LA -

Naval Medical Research Institute Tozicology Detachment,
Dayton, Ohio

Naval Air Propulsion Center, Yrenton, NJ

Air Force Laboratery Activities

Air Force Wright Aercnautical lLaboratories

Air Fcrce Aerospace Medical Research Laboratory
Air Force Armament Laboratory

Engineering Services Laboratecry, HQ AFESC/RD
Frank J. Seiler Researcih Laboratory

Air Force Geopbysics Laboratory

Air Force Human Resources Laboratory

Air Force Rocket Propulsion Laboratory

Rome Air Development Cen:ler

United States Air Force School of Aercspace Medicine
A.r Force Weapons Laboratory

TOTAL - 71
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101
150
1890
184
190
193
401
403
405
408
410
413
414
430
434
435
436
437
454
457
460
470
471
480
482
486
487
498
601
602
660
662
665
668
680
690
696
_701
~801
803
804
806

&

These series 800 jobs are categorized as engineers for the purpose of the study.

OPM Civilian Job Series for S& Personnel

Social Science
Geography

Psychology

Sociology

General Anthropclogy
Archeology

General Biology
Microtiology
Pharmacology

Ecology

Zoology

Physiology

Entomology

Botany

Plant Pathology

Plant Physiology

Plant Protection and Quarartine
Horticulture

Geuetics

Range Conservation

Soil Conservation
Forestry

Suil Science

Agrornomy

General Fish & Wildlife
Fishery Biology
Wildlife Biology
Husbandry

Home Economics

Genera. Health

Medical Nfficer
Pharmacast

Optometrist

Speech Pathology & Audiology
Podiatrast

Dental Officer
Industrial Hvgiene
Consumer Safety
Veterinary Medical Science
General Engineering
Safety Engineering
Fire Prevention Engineering
Materials Engineering

1807
808
810
819
830
840
850
855
855
661
871
880
890
892
|8e3
894
1896
1221
1223
1225
1226
1301
1306
1310
1313
1315
1320
1221
1330
1340
1350
1360
1370
1380
1382
1384
1386
1510
1515
1520
1526
1530
1540
1550

B-42
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Landscape Architecture

Architecture

Civil Eagineering

Eavironmental Fugineering

Mechanical Engineering

Nuclear Engineering

Electrical FEngineering

Electronics Engineerirg
iomedical Engineering

Aernnautics Enginecring

Naval Architecture

Mining Engineering

Agriculture Engineering

Ceramic Engineering

Chemical Engineering

Welding Engineering
Industriail Engineering

Patent Adviser

Patent Classifying

Patent Interference Examining

Design Patent Examiniag

Physical Science

Health Physics

Physics

Geophysics

Hydrology

Chemistry

Metallurgy

Astronomy & Space Science

Meteorology

Geology

Oceanography

Cartography

Forest Products Technology

Food Technclogy Actuary

Textile Technology

Photographic Technology

Actuary

Operations Research

Mathematics

Mathematical Statistician

Statistician

Cryptography

Computer Science

ATCH 2
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102
181
404
421
455
45%
4€2
642
644
645
646
647
648
6439

661
664

Ca

- - - s e =

t.'d)

in support of a professioral.

Social Science Technicliun 66’
Psychological Techuician 685
Biological Technician 698
Plant Protection Technician 699
Range Technician 704
Scil Consesvacion Technician 302
Forestry Techaician 817
Nuclear Medicine Technician 856
Medical Technologist 895
Medical Technician 1202
Patholegy Technician 1311
Medical Radiology Technician 1316
Therapeutic Radiological 1341

Technologist

tHedical Machine Technician 1371
Pharmacy Technician 1374
Restoration Technician 1521

SKILLED TECHNICIANS -- Generally non-professionals working wn an RDTE project or pro-

Octhopedist & Prosthetist
Dental Laboratory Technician
Environmental Health Technician
Health Technician

Animal Health Technician
Engineering Technician
Surveying Technician
Electronics Technician
Industrial Engineering Technician
Patent Technician

Physical Science Technician
Hydrologic Technician
Meteorological Technician

Cartographic Technician
Geodetic Technician
Mathematics Technician

Definiticns for Completing Questic.unaire

Air Force Army

Specialty Primary NBOC/
Military Skill Codes? Code MOS NEC
Engineers X XXX XXX
Scient:ist XXX XXX xXxXx
Skilled Tech XXX XXX ).0.9.4

tegory listed.
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DMDC REQUEST

ALL COMPUTER RUNS BY EACH LAB SEPARATELY (UIC),lTHEN AGGREGATE BY
SERVICE, CONTROL FOR S&E AND TECHNICIANS

RUN CIVILIAN AND MILITARY PERSONNEL SEPARATELY.2

RUN S&E SEPARATELY FROM TECHNICIANS

I. DESCRIPTION OF LABORATORY VARIABLES ~ List by number,
percent, and average (i.e., median and mean where
appropriate)

Run for each year as of 30 September 1977, 1978, 1979, 1980, 1981.

Tape 4 :
Position Variable Name Category
3
23 - 27 Occupational Series 3 See Attachment 2
Military Specialty Code
12 Work Schedule 1 = Full-time
2 = Part-time
3 = Intermittent
34 Speciel Program 1 = Stay in School Campaign
Identification 2 = Summer Aid
3 = Federal Summer Intern
4 = Federal Junior Fellowship
5 = Work Release Program
6 = Cooperative Education
9 = Public Service Careers
10 = Trainee
Number of special program participants who became full-time
permanent employees
44 Sex
48 Grade®
54 Education Level 1 - 3 = Less than high school :
4 - 6 = High school graduate ;
7 - 11 = College, less :than B.S.
12 - 14 = College graduate . |
15 - 16 = Professional degree .
17 - 20 = Master's degree and |
post Master's '
21 - 22 = Doctorate degree and

post doctorate

c-1
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55 Year Degree Obtained To be worked out from frequency
56 - 57 Academic Discipline Code to be obtained

58 Minority Group

Under 5 years
5 - 9 years
10 - 14 years
15 - 19 years
20 - 24 years
25 - 30 years
Over 30 years

80 Years of Federal Service

(LI L L O T T 11

81 Age Under 25

25 - 35 years
36 - 45 years
46 - 55 years

Over 55 years

Under $7,500

$ 7,500 - $15,000

$15,001 - $25.000

$25,001 - $30,000

$30,001 - $35,000 '
$35,001 - $40,000

$40,001 - $45,000

$45,001 - §50,000

Over $50,000

84 - 88 Yearly Compensation

CONONDIWNEF NBWNK SNV SWN R

94 Retirement Eligibility Code
Promotion History (8 year l:mit)
Time in Grade
Participant in Training Program
Name of Training Program
Length of Training
\ Source of Training Funds
Number of Departures
Reasons for Departure :
Turnover Rate = (Gain + Loss) - Gain - Loss i

. 2 x Population

2




OCCUPATIONAL GROUPINGS3
Engineers
9 WEAPONS

10  AERONAUTICS 861

11  BUILDING = 808 architecture

12 CHEMICAL 893

13 ELECTRICAL 850, ELECTRONICS 855

14  GENERAL = 801 general, 803 safety, 804 fire prevention,
896 industrial

15  MATERIALS = 806 materials, 892 ceramic, 894 welding
- 16 MECHANICAL = 830 mechanical

17 NATURAL RESOURCES = 880, mining, 881 petroleum and natural gas, :
p 890 agricultural, 807 landscape architecture,
B 819 environmental

i9 871 naval architecture

Scientists

. 20 BIOLOGY = 401 general biology, 403 microbiology, 440 genetics,

‘ 410 zoology, 413 physiology, 414 entomology, 487 hus-
bandry, 701 veterinary medical science, 430 botany,
434 plant pathology, 435 plant physiolegy, 436 plant
protection and quarantine, 437 horticulture

21 COMPUTER SCIENCY 1550

22  EARTH = 408 ecology, 454 range conservation, 457 soil conservatior,
460 forestry, 470 soil science, 471 agronoamy, 1350 geology,
- 1372 geodesy, 1370 cartography, 1380 forest production tech-
nology

i 23  GENERAL = 1221 patent adviser, 1223 patent classifying, 1225 patent : ;
interference, 1226 design patent, 1384 textile technology, . :
! ) 138€¢ photographic technology

24  HEALTH = 651 general health, 665 speech pathology and audiology,
690 industrial hygiene, 498 home economics, 1382 food
technology, 696 consumer safety, 1306 health physics

25 MATHEMATICS = 1510 actuary, 1515 operations research, 1520 mathematics,
( 1529 mathematical statistician, 1530 statistician,
1549 cryptography

c-3




26

27

28

29

e v g - w wo e ~ A

MEDICAL = 405 pharmacology, 660 pharmacist, 602 medical officer, 662
optometrist, 668 podiatrist, 680 dental cofficer

PHYSICAL SCIENCE = 1301 physical science, 1310 physics, 1313 geo-
physics, 1320 chemistry, 1321 metallurgy, 1330
astronomy and space science, 1340 metereology

SEA = 480 general fish and wildlife, 482 fishery biology, 486 wildlife
biclogy, 1315 hydrclogy, 1360 oceanography

SOCIAL SCIENCES = 101 social sciences, 150 geography, 180 psychology,
190 general anthropology, 193 archeology

BIOLOGICAL = 404 biological, animal health tech

EARTH = 421 plant protection, 455 range tech, 458 soil conservation,
forestry 462

ENGINEER = 802 engineering tech, 817 surveying tech, 856 electronics
tech, 895 industrial engineering tech. patent tech

MEDICAL = 642 nuclear medicine, 644 medical technologist, 645 medical
technical, 646 pathology tech, 647 medical radiology. 648
therapeutic radiclogical, 649 medical machine, 661 pharmacy,
664 retoration, 667 orthopedist and prosthetist, 683 dental
laboratory, 698 environmental health, 699 health, tech

PHYSICAL SCIENCE = 1311 physical science tech, 1316 hydrologic tech,
1341 meteorological tech, 1371 cartographic tech,
1374 geodetic tech, 1521 mathematics tech

SOCIAL SCIENCES = 102 sccial science technical, 181 psychological tech

Cc-4
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Age of S&E Work Force by Year

End of Fiscal Year

Age 1977 1978 1979 1980 1981
# % # % # % # % #

Under 25 Years

25-35 Years

46-55 Years

Over 55 Years
TOTALS
Mean

Median ,

C-5
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II1. TWO WAY TABLES®

The two way tables will present the personal characteristics iad
work related data of scientists, engineers, and skilled technicians.
Wherever possible, variables will be categorized, so as to fgcilitate the
analysis. Below is presented the job series categorizations and sample
tables. End of fiscal year 1981 figures will be reported.

c-6
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{
A
Age by Cccupational Grouping
(Percentages reported)
Years of Age
Occupational Groupings Under 25  25-35 36-45 46-55 Qver 55 N
Engineers
Aeronautics
Building
Chemical
T Electrical/Electronics
General Other Tables in this format with:
Materials Sex
Mechanical Work schedule
Natural Resources Grade
Naval Architecture Years of federal cervice
Subtotal Number Yearly salary ‘
Minority group
Scientists Retirement eligibility
Biology Turnover rate
Computer Science Number of departures !
{ Earth Science Reasons for departures
General Science Training program participant
: Health type of training
; Mathematics purpose of training
? Medical source of training
‘ Physical Science direct costs
' Sea Science indirect costs
; Social Science on duty hours
Subtotal Number off duty-hours
10 year promotion history
Skilled Technicians Time in grade
; Biological Education
| Earth Science
; Engineer
| Medical
1 Physical Sciznce
i Social Science
.- Subtotal Number

c-7
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Job Series and Academic Discipline

Are people working in jobs related to their academic major?

Job Series Uncategorized Academic Major
)
X ;
: !
5 i
c-8
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Grade by Tenure, Education, Sex, Minority Group
(Percentages reported)

GRADE

Years of Federal Service GS 5-7 GS 9-12 6S I13-15 PLSES/GS16-18

Under 5
5-9
10-14
15-19
20-24
25-30
Over 30

Educational Attainment
Less than High School
Less than B.S.
Baccalaureate
Professional Degree
Master's and Post Master's
Doctorate and Post Doctorate

Sex
Male
Female

Minority Group
Negro
Spanish
Asian
American Indian

c-9

Also tables with:

Yearly Salary
Retirement Eligibility
Training Program Data
Promotion History

Time in Grade




Turnover Rate by Tenure, Grade, Education, Age...

Years of Federal Service

Under 5

5-9

10-14

15-19

20-24

25-30

Cver 30

Grade
GS 5-7
GS 9-12
GS 13-15
PL/SES/GS 16-18

Also tables with:
Training Program Data
Promotion History

Educational Attainment
Less than B.S.
Baccalaureate Degree
Professional Degree
Master's Degree and Post Master's
Doctorate and Post Doctorate

Age
Under 25
i 25-35
36-45
f 46-55
f Over 55

7 TR
G
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II1. Controlled two-way tables.

This analysis looks at two-way relationships at the end of fiscal
years 1977-1981. (see sample table)

Analysis of variance routines will be undertaken to ascertain whether
or not there are statistically significant differences between years.

c-11
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Average Salaries by Occupational Grouping at End
of Fiscal Years 1977-1981
(mean salaries reported)

End of Fiscal Years
Occupational Groupings 1977 1978 1979 1980 1981

Engineers
Aeronautics
Building
Chemical
Electrical/Electronics
General
Materials
Mechanical
Natural Resources
Naval Architecture
Subtotal Number

Scientists

Biology

Computer science

Earth science

General science

Health

Mathematics

Medical

Physical science

Sea science

Social science
Subtotal Number

Skilled Technicians
Biological
Earth Science
Engineer
Medical
Physical Science
Social Sciemnce
Subtotal Numbers

Cc-12

Tables also with-

Average grade
Average age
Turnover rates
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[ABLE OF CONTENTS

CiviLiAn S&FE WoMEN AND MINORITY EMPLOYMENT. v evvverrnvnnsss
CiviLian S&FE WoMen anD MINORITY EMPLOYMENT,

BY SERVICE et uuersrsnsnannensosonnnonsnesoonansosssnnnnes
AVERAGE GRADE OF C:VILIAN S&E, BY SERVICE.vvevvvivvivvras
CiviLiAN S&E GRADE DiISTRIBUTION, BY SERVICE.vviverivviviey

CiviLian S&E Averace Ace AND AVERAGE LENGTH

OF GOVERNMENT SERVICE v st reoresronnrenarsnssnnsnaninnoes
CiviLian SSE AveraGE Ace AND AVERAGE LENGTH

OF GOVERNMENT SERVICE, BY SERVICE . tivvvvsvernunnvivvns

CiviLian SRE Averace AGe Di1sTRIBUTION, 1981...vivvnvvvvnns !

CiviLiaN SRE LENGTH OF GOVERNMENT SERVICE DISTRIBUTION,

1977 AND 19814 e v ivnunevnunnnrnonnnonanertsnanesaansoons
REAsONS FOR SEPARATION FOR CIVILIAN S&E.v.vivvivvinnanins
CIVILIAN S8F RETIREMENT CLIGIBILITY verrsvnnneroonnanasons
MILITARY ScI1ENTISTS AND ENGINEERS (SEPTEMBER 30)v.vvvvervs
TotaL CiviLian TecHnIcIAN EMpLOYMENT IN DOD LABS. . vvvvvis,
CiviLIAN TecHnICIAN WOMEN AND MINORITY EMPLOYMENT.vvvvvves
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CiviLIAN TeCHNICIAN GRADE DISTRIBUTION . vvvensnvvuransvnnns
AVERAGE GRADE OF CIVILIAN TECHNICIANS, BY SERVICE...vvivus
CiviLiAN TecHNICIAN GRADE DISTRIBUTION, BY SERVICE...viuus
CIVILIAN TECHNICIAN EDUCATION: v vevvvnnronnrsnesnnrsnnsnns
CiviLIAN TECHNICIAN AVERAGE AGE AND AVERAGE LENGTH

OF GOVERNMENT SERVICE . tonvuvsrisraanannnrtveansnssssonns
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Name or Orcanizua- lime Pors g
tion Conducting licle PRIV TR TN Population ivpe ot
——Study Buce by study - dtudied S Results
U S Army, Fort The Plan for 1980s General Prormotional Tne National Science Center for Communications ind
Gordon, Augusta, the National Public Brochure Electronic, 1s an industrv, academic, and govern-
Grorgla Scirence Cen- ment nertnerskhip designed to  promote science,
ter for Com- educate and train students, help recruit students
mun’ cations into the fields of communicaticns and electromics,
an” Elec- educate and train militar, personnel in the
tronics sclences of communications and electronics
Undated Suprort 1s expected from the U S Aray at Fort

Gordon, the U S Army Sipnal Corps Assoctation,
and the Foundat:ion tor rhe National Science Cen-
ter for Communications any Electronics The
Center will be located in Augusta, Georgia and
will be completed 1n Septembar of 1986 at a cost
of $400,000 it will be primarily a museum and
visitor center

E-1
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g,

Name or Organiza-
tion Conducting

Study

The Armed Force
Communications and
Electrounics Associa-
tion

Title
Late

The Partner-
ship for the
Developrent
of National
Engineering
Resources

An Initiative
Plan

Undated

Pupulurion Type ot

Studied study
Junior High Promotional
School Brochures
Students
Through
College
linder
graduates

E-2

o~

Result,

The Partnersh p ha. a goas of establishing a4 pro-
granm to produce the number of engineers ruequired
*o meet the natio~'s nreds  The {nitiative plan
is a three-year proyram to be implamented in four
phases. The plan involves AICEA, industry and
ROTC  The capital operating e penses and resource
materials for the program ' {11 be provided by the
academic institutions, industry, aud the pub¥ic
sector The initiative pla) has the following
objectives establish a relationshtg between ROTC
and professional organizations whereby indus.ry

may have a direct l.nk to high school/college stu-
dents to foster engineering careers, through ROTC,
stimulate and scquaiat ltu%en:s with the advantages
of being an engineer, expand ROTC recruitment ef-
forts by increased DOD participation, influence

*he expansion of university resources devoted te
the education of engineering students, foster
industry summer job programs for qualified h1§h
school/college students, promote the change o
military service career patterns as an enticement
for retention, establish industry funded univer-
sity chairs that support communications-electronics
disciplines The initistive plan is expected to

be implemented by 1983.

{
v ercens
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Name o3 Oxpanica~

tion Conducting

N Study

National Science

Foundation

P .-

Title
Date

Federait
Progr ims
For Science
Ana
Fngineering
Education
May 1981

fiae Poriod
Addressed
by Study

1979
and
1680

Population

Science
And
knpaincering
Programs

Type ot
Study

Report

E-3

e i m e —— e e B T

Perulos

Iu Fy 79, NSF provided between 16% and

247, of total fedevzl funding (estimated be-
tween $254 2 miilion and $36, 2 million) tor
scrence and ensineering education in colleges
and universities In FY 79, NSF accounted for 167%
of total federal support of $3 8 billion for R&D
1t colleges and universitqes In FY 79, NSF
accountea for somewhat less than 3% of total
federal sumport o“ $30 1 Sillion for R&D and

R&D plant  That year, NSF accounted for less
than 1% of the total federal sumport of $14 1
billion for education In FY 79, NOF was the
largest single federal source of fellowship,
traineeship, ard training grant support

1n mathematics/computer science (82%), environ-
mental sclence (44%), and in economics, iin-
puistics, and political s.ience In FY 79, NSF
acccunted for nve 89% of the toral supoort for
facilities and equipment for instructiofn in
science and engineering  Support for gr .Juat-
students in NSF research prints d-opped from 1€ 1%
in 1967 to 9 8% in 1978, altheugh numbers of
graduate students sapported increased  Federal
sunport for secondary education has been minimal
About $5 0 bzllion of his $6 C bsllior 3pent by
the federal governument in FY /9 fur higaer
education (excludin~ R&D suppc,t to colieges and
universities) is fo. student support, not insti-
tutional supoort

f
s
|




Name or Oiganlca-
tion Conducting
Study

You & Youth,
Vol 3, No 10,
Vocational
Foundation, Inc
October 1981

I ey R -~ e iwa s .

lime Period

Title Addressed Popal it ton Tvpe
Dute by Study _Studied Stusty
Norwood, MA 1976~ High School Article
Raytheon 1981 Teacners
Data Systems and Students
Supports 4-
School Project,
Helps Teachers
Design Computer
Cou.se/
Contributes
Equipaient
E-4
PR
.
Y

Reoults

Four Massachusetts high scnools are benefiting
from 4 unique business-educaticn project spon-
sored by Rav®'eon Data Systems Raytheon designed
and supported a training program for teachers in
current technology 4nd in curriculum design Six
math teachers with some computer experience were
hired by Raytheon for 8 weeks at full pay to parti-
cilpate 1D an intensive computer sclence course
Raytheon then Jdonated and installed 580,000 wurth
of equinment in each of the & schools for imple-
mentation of the teacher-designed computer curri-
culum and provided ongoing assistance to the
p4articipating teachers The tompanv then tested a
<o-op education program, hiring a small number of
students who comnleted the school computer courses
for paid work experience Of 431 students who have
taken the course in the last two years, 197
enrolled 1n collepge, 56 nlanned to ma)or in
engineering, 79 will study computer sciences, and
54 favor business administration

!
¢



Name or Organiza-

tion Conducting

Study

You & Youth,
Vel 3, No 10,
Vocational
Foundation Inc
Octeber 1981

L R

litie
Date

Project
Access
Feivate
industry
Enters

the Class-
~oom Through
Faid Summer
Internships
for Teachers

fame Foraod
Addressed Populat Lun fvpe ol
i

Ly ttady st Rosults

(977~ High Lihool Article A SYMPIS .M series spon.ored by Ravtheon and

1981 Teachers Boston Unvsersity “urool of kducation brought
together indusiry ind ecucdatlon representatives

te di.ouss the relation.hips that should exist
between schools and future employees, identity
snecific programs rhat might be develped with
Kavtheon or other companles in the community,
determine how these progrums might be designed

and implemented A total of 120 educatosrs parti-
cipated To date, Ravtheon has employed 43 teachers
in short-term and full-time summer jobs Weekly
suminars with functional vice-presidents and
wandgers pave teachers a broader exposure to the
plant Throaph Project Access more than 1 000
students have received additional exposures to the
private sector through plapned tours, guest
speakers, and career days

F.-5
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Name or Organiza-

tion Conducting Title
Seudy Date
Northwest Experience-
Regional Based Career
Educational Education
Laboratory
National Program Plan
Researca for for the Devel-
Geosciences opment of
Laboratories, Minority
Inc Students for
Industry
28 Aug 1981

—
-
Time Period
Addressed Population Tyvpe of
by Study Studied Study Results
1972-1981 Secondary and Informat:on Experience-Based Career Education (EBCE) 1s a funda-
Post-secondary Brochure mentally different trype of education for secondary and
School Students post-secondary students While students in traditional
programs attend classes all day, EBCE students spend
a major portion of their rime on learn:ng projects an
the community Activities are tailored tuv individuai
student needs, atilities, learning styles, and goals
Students are guided in their learning by ongoing rela-
tionships with <orking adults in laboratories, offices,
factories, shops, hospitals, schools, courtrooms, and
studios The program started in the Fall of 1972 in
Tigard, Oregon
1981-1983 Minority Program NRG Labs, Inc , a minority-osmed organizatlon is com-
Science Descrip- prived of a groap of leadang scientists and engineers
and Engi- tion who, collectively, have over 250 years of professional
neering experience 1n boich academic anc industrial environments
College its objectives are to obtain contract awsrds for
Students specialized services in high technology research in

materials science and systems engineering, apply thei:
technical and management skills to the further develop-
ment and preparation of minority college students for
sciencific and enginering roles in industry It runs
a two-jear, five-phase program whose objectives are

to assess industries' needs for scientists and engi-
neers and recruit students to meet those needs, to
provide tutelage/facilities to these students with
experienced minority scientists and engineers as tutors
and role models, to provide summer workshoo experi-
ences in industry which place minority students in
quality, high technology sattings, to hold seminars

for student familiarization in industrial practices

and procedures.

E-6
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Name or Organiza-
tion Conducting

Study

fime Period
Title Addressed
Date by Study

Ford Foundation Minorities 1980s

b e e e e

——

and Mathe-
watics,

A Foxd
Foundation
Scaff
Paper
August,
1981

Population fype of

Studied Study
Minority Staff
Students Revort
in Mathe-
matics at
All Levels

E-7

Results

The entire system of mathematics education in the U S
needs radical reform -- in the way mathematics is pre-
sented, the number and kind of courses offered, and
in the training of teachers, especially in the ele-
mentary and high school grades The problem is
especially acute with minorities The Ford Founda-
tion has provided an initial grant of $1 1 millior

to a consortium of six community collegces on tche

U S -Mexaican border, several predominantly black
universities, public school districts in various
parts of the country, an Ivy League college, a state
university, and the American Association for che
Advancement of Science Most of the grants are
cooperative projects of two or more institutions, and
most are planning or imitiating programs with an eye
to their usefulness and replication in other parts
of the country. Many of the projects are seeking
support from business and industry Some will work
with students and secondary school teachers, others
only with students Some focus on the problems of
1nner-city youths and teachers, ochers address the
special problems of isolated rural areas.
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tion Conduc:ing Title Addressed Population Type of
Study Nate by Study Studicd Study Results
The dational Retention 1969-1977 Minoraty Report The number of minority students in college enginecr-
Research of Minor- College ing increased from 1973 to 1977  The nunber o
Council, 1ty Students Students graduates did not rise proportionally. The high
National in Engineer- in Engi- attrition rate was due to insufficient preparation .
Academy of ing neering 1n mathematics and the physical sciences, inadequate
Sciences 1977 motivation toward engineering 35 a3 career choice,

lack of adequate filancial resources, absence of self-
confidence, personal and/or family problems The
report discusses the characteristics of successful
retention programs at schools which have reported
successes, Recommendations are broad-based and
generally applicable to all colleges and univer-
sities
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Name or Organiza-
tion Conducting

Study

Assoc:iation of

8

SR S PNy W B 3 1 A AP 'S AP, At

Title
Date

A Program
Description
Undated

—— T

- B . o c e e mrme

Results

The Nationul Association of Pre-College Directors
(NAPD) 1s a network of secondary school programs
which focus on career . hoice and prepavac:ion in
mathematics, science and engineering  The program
started in July 1978 Since then, the group of six
pre-college program directors meet semi-annually

to review program operations, analyze common oppor-
tunities and problems, and interact with other
groups interested in secondary school programs
aimed at increasing the preparation of underrepre-
sented minority students for careers in mathematics,
science, and engineering Programs in che RAPD
network have built effective regional staffs that
deliver a mix of services which improve the pattern
of enrollments in secondary school math #nd science
courses and lacrease students' interest in pursuing
mathematics, science, engineering, and related dis-
ciplines at the university level  NAPD receives
support from the Alfred P Sloan Foundacion
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Name or Organiza- Time Period H
tion Conducting Title Addressed Populaticn Iype of H
Study Date by Study Studied Study Results 3
The New York Minority 1981 Minority Article City College of New York received $2.7 million from
Times . Engineers Scaentists the National Science Foundation to establish a
June €, 1981 Cultivated and Engi- center to promote the education of scientists and
by Gene I neers engineers who belong to minority groups. The
Maeroff effort will involve a center divided into four
divisions to deal with graduate training, under-
graduate training, elementary and secondary schools,
and the community The center will be the fourth
of its kind established by the federal government,
which, since 1978, has created similar enterprises
for the southeast at Atlanta University, for the
southwest at the University of New Mexico, and for
Puerto Rico at the University of Puerto Rico As
a consequence in the 1980-81 academic year, there s
were 16,181 blacks and 9,043 hispanics enrolled in
undergraduate engineering programs throughout the
country
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Study Date by Study Studied Study Results h
Vepartaent of Minority 1981-1982 Secondary Program With the passage of the Department of Education Organiza-
Education Institu- and College Announce- twon Act of 1379 (PL 96-88), responsibility for the
tions Scicnce and went Minority Institutions Science Improvement Program
Science Engineering (MISIP) was transferred from the NSF to the Depart-
Improvenent Students ment of Education. A total of 233 MISIP awards have
Program been made sinc~ the program's inception in FY 1972
Guide for totaling over $43 million. It is anticipated chat
the Pre- approximately $5 million will be made available from
paration of the Department of Education for FY 1981 program support
Proposals, Objectives >f MISIP are to assist institutions to
Fiscal Year improve the quality of preparation of their students
1981 for graduate work or careers in science, to improve
Undated access of undergraduate minority students to careers in
the sciences, mathematics, and engineering, %o improve
access for pre-college minority students to careers in
science and engincering through community outreach .
programs conducted through eligible minoricy colleges
and universities. Support is primarily in the form Jf s
grants
racional Aero- Resident 1980 Postdoctoral Announce- The National Research Council of the National Academy ¢
nautics and Research Scientists ment of Engineering conducts the Resident Resea..l Asso-
Space Admin- Associate- and Engi- ciateship Programs in cooperation with a rumber of
istration ships; Post-~ neers selected federal laboratories and research orgsniza- H
doctoral and tions Some 16 other U.S. government reserrch agancies A
Science Post- coonerate in the program. Objectives are to provide .
doctoral postdoctoral scientists and engineers of unusual promiss )
1980 and ability opportunities for research on problems which ¢
are compatitle with the resecarch intsrests of the spon- }
soring laboratorics, tu contribute thereby to the cver- §
all research effort of the fcderal laboratories
Awards are in the form of stipends of approximately ,
518,000 for one caiendar year. '
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tivn Conducting Tatle Addressad Pupulation lvpe ot %
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i
National JSF Funds 1981 Minerity Press ISF awards were made totaling abuut $950,000 that will ?
Science 402 Research Haiph Release cnable 402 minority high school srudents to partici-
Foundat:ion Apprent tce~ School pate in advanced science and engineering research §
ships for Students projects at colleges and univecrsities, The awards :
Minority are HSF', contribution to the Research Apprenticeships Ed
High School for Minority High School Students Program initiated in i
Students October 1979 by the White House to stimulate the interest i
Press of talented minority students in science and engineer- §
Release 31-139 ing  Twenty-nine colleges and universities in urban
26 Apr 1981 areas with substantial minority populations were selec- 3
ted for the awards These institutions will administer ?
the NSF grants  Each grant provides a $900 stipend for i
summer work and a $450 stipend for academic year
activities, $800 to the grantee institution to cover H
costs associated with the program, and a $300 honora- §
rium to the high school teacher who will supervise the g
student's activities b
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Name or Qrganica-
ti1on Conducting

Study

House of Repre-
sentatives

—

Time Period
Addressed

by _Study

Title
Date

A Proposed 1982
Bili Intro-

duced 1n tae

97th Con-

gress, lst

Session,

H R 525

16 Dec 1981

Popul ition
Studied

Engincering,
Cerentafic,
and Tech-
nical ffan-
power

—

Type of
Study

Proposed
Legisla-
tion

Results

The bill proposes to provide a national policy for
enginearing, technical, and scientific manpower, to
create a natlonal coordinating council on engineering
aad scientific manpower, and for other purposes  The
bill calls for a prograr to be coordinated by the coun-
cil and reviewed by the Qftice of Science and Technolo-
gy Policy in the Executive Cffice of the Pres.dent.
Federal government agencies shall  take actions to
identify the technical, enginecring, and scientific
human resource needs of the nation, establish and main-
tain the necessary means for continually assessing the
short and long-term technical, engineering, and scien-
tific human resource needs and to provide for che
programs to meet those necds. Fedéral Junding Lo sulh
accivities and programs shall be aade avairlable under
the normal processes of the Congress
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Name or Organiza- Time Period ’f_i:
tion Conducting Title Addressed Populat:ion Type of il
Study Date by Study _Studied Study Resolte ey
national Science Planning 198, Minorities Proposals Tre document cantains propesals of the National Science "3
Fourdation Session and Women Feundation to promote the tull participation of winor-
Federal Scient1ists i1ti1es and women in sclence and engineering. On Septem- '
Incerest and Engi- ber 15, 1981, President Reagan signed an Executive E
in Minor- neers Order to strengthen the capacity of historically black 3
ity Par- colleges and uutversities to provide quality education
ticipation The NSF is particisating in the development of a fed- 3
in Science oral program to achieve z significant ijacrease in
and Engi- participation by rhese insritutions in federally- 3
neering sponsored programs, The orimary focus of the founda- '
9 Feb 1982 tion's activities 1s the performance of research
carried out by the scientists and engineers in the
nation's collepes and universities. Data are supplied :
on mirority-focused nrograms, employment, and enroll- <
aents in the nation's primarily black universities i
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Name of Organiza- Time Period
tion Conductang Title Addressed Population Type of
Study Date by Study Studied Study Rosulcs
American Defense Will Shortages Present Engineers/ Report and Primary and high «:hools have decreased emphasis
Preparedness Impact Pre- Scientists a Seminar on disciplined subjecr matter required for
Association Earedness and for the 19890s engineering sciences in coilege Colleg.s and
National and Beyond universities cannol encourage engineelling studies
Security because they cannor obtain sufficient faculey
28 Dec 80 Shortfall 1s estimated at 2,000 naticnally
Quality of engineering programs in academia 1s
severely degraded by the use of aobsoiete equip-
ment housed 1n archaic facilities Average ages
of equipment in engineering schools exceeds 14
years. Technology change doubles every 4 to 5
years Lead times for expanding capacity in
academic plant are on the order of 8 to 10 years
Considerable portion of U S engineering school
capacity 1s utiiized for training foreign studens
who return to their countries ©! origin after
graduation The academic plant which produces
scientists and engineers is operating at capacity
and 1s turning away large numbers of applicants.
’
U.S. House of Repre~ Shortage of Present - Scientists Testimony John Geals of ¢merican Society for Engineering
sentatives Committee Scientists 1990 and Engi- Education 1s lealing a two-year project to solve
on Scisnce and Tech- and Engi- neers engineering college faculty shortage problem.
nology neers Funded by 8 wajor corporations. BLS manpower
6/7 Oct 81 study predicts 16,000/year shortfall of engi-
neers Juring 1980-1990. Exxon Education
Foundation will provide $15M to €6 colleges and
universities for 100 teaching fellowships and
100 salary grants for engineering faculty.
F-1
: .-
i - e,
i
Q -
1 ~ . «4; e
! N - 2z T . ,&J%:» v
‘ N ¢ - P
- ~— ~ . e = ma n = e L e e — e o .
—c e =

T

e ey

BT o

e o




U g o Saaa o

[N ——
:

J— e m—————. At - -
: T o {
! H
!
i ! .
1 ! N .
H — ;
1
| = |
! .
|
- "
[ ]
Name or Organiza- Time Period
tion Conducting Title Addressed Population Type of
Study Date by Study __Studied Study Results
U.S. Department Occupational 1978-79 Engineers Handbook Data on numbers of engineers in various dis-
of Labor, Bureau Outlook Hand- ciplines with salury data.
of Labor book, March
Statistics 1980
0il and Gas Career Oppor- 1975-1985 Petroleum Survey The oil industry's need for college graduates
Journal runities in Engineers Report is still great. Aspects of employment within
the 0il Indus- the industry are Jiscussed such as: specialties
try, August in shortest supply, demand for enfinurs,
1975 medizn salaries, industry's overall manpower
requirements.
National Plan- Study of Manpower 1970-i930 60 Occupa- Induscry Direct labor usage coefficients for energy
ning Association/ Requirements by tions In- Surveys activities addressed in Project Indapendence
National Science Occupation for volved in Report of November 1974,
Foundation Alternative Tech- Construc-~
nologies in the tion and
Energy-Related Maintenance
Industries, U.S. of Energy
Vol. III Facilities
. National Science Engineering 1980 Faculty of Survey Results of survey of 151 engineering colleges.
Foundation Colleges Engineering Of the 16,200 full-time engineering faculty
Report 10% Coileges positions, about one~-tenth were vacant. Two-
of Faculty fifths of these had bean vacant at least one
Positions year. Engineers from other countries have
Vacant in helped to £fill the shortage of faculty
Fall 1980
Nov. 1981
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Name or Organiza-
tion Conducting

Study _

Naticnal Science
Foundation

The New York
Times

International
Business

P s moe

Time Period
Addressed
by Study

Trtle

Science and 1980
Engineering

Faculty with

Recent Doc-

torates Fell to
one-fifth of

Total in 1980

Oct. 1981

View From the 1980
Lab Prospects

Are Glum for

Engineers

23 Dec. 1980

A Bargain For 1981
the U.S. in
High-Tech
Engineers

20 Apr. 1981

-
———
——
Population Type of
Studied Study
Scrence and Survey
tngineering
Faculty
Engineering Atticle
High Tech- Article
nology
Engineers
F-3

e ————

A T

Resules

The proportion of recent doctorates (those hold-
ing their degrees for seven years or less) on

the full-time faculty vf S&FE departments in Ph D-
granting institutions was 21% in 1980, down from
28% in 1974 and 39% in 1968. Overall switches

to nonacademic employment accounted for one-
fifth of departures Most extensive in engineer-
ing, amounting to 28% of exits (only 1% to 2%

of faculty).

£ngineering laboratory equipment at many univer-
sities is outmoded (of WW Il vintage) The
nation has permitted its engineering schools to
erode Industry is luring seasoned professors
away from colleges with high salaries. Engireer-
ing enrollments are up. Caocacity is strained
Deans are asking the federal government to pro-
vide scholarships to produce 1,000 additional
Ph.D.s annually. Various engineering groups have
estimated there is a nntionaf faculty shortage
of 2,000 professors.

Electronics companies are establishing research
and development centers in [srael due to a
shortage of specialized, highly trained engi-
neers
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Name or Organiza-
tion Conducting

o _Study

American Council
on Education
National Science
Foundation

National Science

Foundation

National Science

Foundation

National Science
Foundation

Title
Date

Recruitment and
Retention of
Full-Tiwe Engi-
neerang Faculty,
Fall 1980

Oct. 1981

A Guide to NSF
Science
Resources Data
1980

Science and
Engineering Per-
sonnel: A
National Over-
view

June 1980
NSF-80-316

U.S. Scientists
and Engireers
NSF-80-304
1978

Time Period

DR S LR i e bt b S h sty ]

o s W

PPN

Addressed Population Type of
by Study Studied Sgudy. Results
1980 Engineering Report As of fall 1980, cthere were approximately lo,200
Faculty permanent full-time engineering faculty pesitions
1n the 244 institutions with at least one accredi-
ted engineering program. Almost 10% of these
positions were unfilled at the beginning of the
fall 1980 term, of these, 45% had been vacant since
fall 1979 During 1979-80, almost 400 full-time
engineering faculty voluntarily left academia
for full-time employment in industry, repre-
senting 2.7% of the permanent faculty.
1980 Experienced Survey Sample questionnsires utilized to maintain the
Scientists and national data base.
Engincers
1976-1980 Scientists and Overview Begins with an integrated overview of current
Engineers Report with utilization and supoly patterns for all U.S.
Statistical scientists and engineers, continues with a
Tables detailed examination of the atatus of doctoral
scientists and engineers, and concludes with an
examination of the dynamics of the S&E labor
market -- i.e., the flows into and out of science
and engineering.
1974-1978 Scientists and Detailed Data presented are estimates of the 1978 demo-
Engineers Statistical graphic, employment, and educational character-
Tables istics of scientists and engineers based on S&E
manpower dats.
F-4
( I
b4 o
\"“7 " Sy - P

—— A — B i 2~ A ot e

G -




-y

Name or Organiza-

Time Period

tion Londucting Titie Addressed
Study Date by Study

National Science Characteristics 1973-1979
Foundation of Doctoral

Scientists and

Engineers in the

u.S.. 1979

NSF-80-323
National Science Academic Science, 1980
Foundation Scientists and

Engineers

Jan, 1980

NSF 81-307
Naticnal Science Science and Engi- 1970-1980

Foundation

National Science
Foundation

neering Employment
1970-1980
NSF 81-310
Mar. 1981

Population

Studied

Doctural
Scientists
and Engi-
neers

Scientists
and Enga-
neers

Scientists
and Engi-~
neers

Scientists,
Engineers,
Technicians

——

Tvpe of
Sady

Time-Series
Tables

Detailed
Statistical
Tables

Report of
Occupational
Trends Based
on Statis-
tical Tables

Special
Report
F-5
. .
- e

Results

Tables present data un the demographic and
enployment characteristics of the nation's
doctoral scientists and engineers

Tables of statistics on the characteristics of
scientists and engineers employed by approxi-
mately 2,200 institutions of higher education.

Almost 90% of the increase in S&E employment over
the 1970-80 decade was linked to increases 1in
overall economic activity, The distribution of
the S&E work force has shifted from engineering
into computer specialties. About 80% of the S&E
employment growth for engineers occurred between
1975 and 1980. In contrasct, the bulk of S&E
employment growth for computeyr specialists
occurred in the first half of the decade.

Report presents the findings of employment studies
based on data from surveys conducted by the Bureau
of Labor Statistics for NSF, It encompasses, for
the first time, couwprchensive and up-to~date
employment estimates of scientists, engineers,

and technicians by detailed occupational field
and industry.

Scientists, Engi- 1978-1980
neers, and Techni-
cians in Private
Industry 1978-80
NSF 80-320
Oct. 1980
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Name or Organiza-
tion Conducting

Study

Hational Science
Foundation

Senate of the
United States

© et vy o ——

Time Period
Title Addressed Population Type of
Date by Study Studied Study Re.ults
Science and 1980-2000 Secondary Special Report documents a decline ir the general under-
Engineering School Through Report standing of science and technology among students
Education for Postgraduate in U.5 ‘secondary schools. There are current
the 1980°s Education of shortages of computer professionals at all degree
and Beyond Science and levels and tight markecs at all degree levels in
Oct. 1980 Engineering most engineering ficlds. Enftneerlng and com-
Students puter departments at vnivers{ties are having
. difficulty retaining both Junior and senfor p
faculty. "Many secondary schools report vacan- 3
cles for teachers in mathematics and the physical i
sciences,
A Bill co 1981 Skilled A Bill Language amending the Internsl Revenue Code ‘
Amend the Inter- Workers to provide subject tax incentives to industry ;
nal Revenue Cude for training skilled workers. 5
of 1954 to Pro- %
vide Tax Incen- ;
tives for the H
Training of 3
Skilled Wockers ¢
in Critical i
Industries Which $
Have a Labor ¥
Shortage i
2 Nov. 1981 H
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Name or Organiza-
tion Conducting

Study

West Virginia
University Alumni
Association

Government
Executive

Vol 12, No., §
May 1980
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Time Period
Addressed
by Study

Population
Studied

Type of
Study

Titae
Date

Artaicle

1980-:985 Engineering

Students

The Crisis in
Engineering
Education
August 1981

Military R&D 1979 Article
The Worst

Shortage is of

Trained, Skilled

People

May 1980

Engineers

F-7

- . maem Lo [N

Results

Refers to a national crisis of undercapitalized,
underfunded engineering educazion in U S uni-
versities Accumulated budget shortfall of about
$1B 1n engineering schools at beginning of the
1980s. Expect 30% of faculty positions to be
unfilled by 1985. The number of doctoral grad-
uates in engineering fell 30% from 1972 to 1980.
In 1980 nearly half of the 2,750 new Ph D s in
engineering were foreign nationals. American
engineering student: are being taught by increas-
ing numbers of foreign-born taculty who do not
fully understand U.S. industry and culture and
who cannot communicate well with their studencs.
Labor estimates of 17,000 unfilled entry-level
engitieering jobs in 1980 are stated. Due to con-
straints on state and federal budgets, industry
will be asked to provide a substantial portion
of the fun'ing for engineering education, equip-
ment, and facilities. But it will be 1990 or
later before the U.S. en%ineering education sys-
tem will be adequate to fill national needs,

In 1979, about 50,000 engineers were graduated
from U.S. colleges and universities, half of thea
were foreign students. In 1959, the Soviet Union
graduated 75,000 englneers, almost twice that of
the U S. that year. Ten years later, the Soviets
graduated 190,000 engineers, almost four tiwmes
sthe U.S. total, 1In 1979, they graduated 309,000
engineers -- six times as many as the U.S, did.
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Name or Organiza-
tion Conducting
Study

National Science
Foundation, Divi-
sion of Sclence

Resources Studies

National Science
Foundation, Divi-
sion of Science
Resources

Studies

R

R s

e

Results

Computer specialties are the most frequently men-
ticned occypation group experiencing shortages
Electrical, electronic, industrial, and petroleum
engineers are also in short supply by some em-
plovers. Academic institutions are repottins
shortages of faculty in computer sciences an
most engineering fields. High salary offers by
industry lure faculty from academic careers.
Nuclear, mechanical, snd aeronsutical engineer-
ing, physics, geology, and chemistry fielas are
generally balanced labor markets.

The mwabers of S4E degrees awarded annually is now
below the levels reached in the early to mid-70s.
S&E fields, which accounted for about 60% of all
doctorates until 1969, now account for only 50%.
Demographic factors cause some sbservers to
believe that the leveling off in the production
of S&E gradustes since 1974 is but a prelude to
furthet declines expected to begin in the mid-80s.
The report provides a summary and analysis of

the salient features of post-World War Il S&E
degree production,
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—
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Time Period
Ticle Addressed Population Type of
Date by Study Studied Study
Current Labor 1981 Scientists Bulletin of
Market Conditions and Engi- Survey
for Scientists neers Results
and Engineers
13 Nov. 1981
Trends in Science 1950-1980 Science and Summary
and Engineering Engineering Report
Degrees, 1950 Graduates
Through 1980
7 Oct. 1981
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Name or Organiza-
tion Conducting

Study

National Science
Foundation

National Science
Foundation

Title
Date

Federal Scien-

tific and Tech-
nical Personnel
1976, 1977,

1978
NSF 80-309

Foreign Parti-
cipation in
4.S. Science
and Engineer-
ing Higher
Education and
Labor Markets
NSF 81-315

Time Period
Addressed

by Study

1976-1978

1970-1980

o s ——
—
—
-
Population Type of
Studiced Study.
Scientists and Detuiled
Enpineers work- Statis-
ing for the tical
federal povern- Tables

ment excluding
uniformed mali-
tary personnel
and federally
employed S&Es
who work in non-
science/non-
engineering
areas,

Foreign recipi-
ents of U S
S&E degprees

.

F-9

Special
Report

Results

The federal povernment emoloys about 8% of all
working scientists and engineers in the U S
Tables nrovide detailed characteristic data on
this groun

Foreign oarticination in highevr education in the
U & became increasingly pronounced during the
1970s, especially at the graduate school level.
The growth has been more pronounced among science
and engineering disciplines. Four of every ten
engineering graduate students are foreign, as are
almost five of every ten engineering doctorate re-
cipients. The short-term impact of foreign citizens
onp the domcstic 5&E doctorate labor supply 1s
trivial -- lesr than 1%. The long-term impact
could be significant 1f trends continue. Report
includes statistical data concerning these trends.
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Name or Organiza-
tion Conducting

Study

Hearings before
the Coumittee on
Science and Tech-

P o

Time Period
Title Addressed
Date by Study
Engineering 1980-1990
Manpover Con-

ceins

nology, U.S. House 6 Oct. 1981
of raoresentatives

—
-
Population Type of
_Studied =~ Study
Scientists and Testimonv,
Enpineers Hearinps
F-10

e [P Ce e e

Reguits

Mr  John W. feils, on loan from AT&T Co , {s Staff
Executive of the American Society for Engineering.
e is leading a two-year project funded by eight
major U.S. corporations to take positive actions
to solve the engineering coucge faculty shortage
problem, Exxon announced a $15M grant to 66
s2hnols to provide living expenses to graduste
students and salary supplements to faculty. It
has beer estimared that it will take $250M per
year to fix and maintain the colleges' laboratory
equipment problems. He makes six specific recom-
mendations for a problem to alleviate the problea.

Gen. Robert T MHarsh, Alr Force Systems Cosmand,
testified that high schoo} gradustes are 1ll-
equibped r« pursue engineering courses at the
college level. There has been a 15-year decliine
in SAT 2cores in mathematical and varbal skills,
and in scrence and mathematics achievenent test
scores. Unly a small percentape of secondary
school graduates have taken courses in sclence
subjects New equipment needed by an engineering
college would cost $100,000 per year per program,
nlus $150 per student ner year. Most engineering
colleres o not have accens to such cupital. The
Alr Vorce is substancially denendeat uvon S&E ver-
sonnel of which there is currentl' a shortage --
both exnerienced and entry levul.

Dr. Robert A. Frosch testified by (iting results
of numerous studies and revorts on S°E shortages,
their causes and trends.

s

L

T Rt R St A e e,

. e et s

C . )

[ |

R e - .
' ! i
. i . ~—
: ; |
H {
] Do .
| . i “ . i e
! . . : . e TR ST
i . i \ B mSe g e R i SR R Y
‘ bo-- e e e e - — S S
. — )
g } . . . o — e
]
H
i
{

S




C e e

B R,

Name or Organiza-
tion Conducting

—__ Study

American Defense
Preparedness
Associration

Task Force Mem-
bers of ihe
Aderican Associa-
tirn of Engineer-
.18 Societies

1EEE Spectrum
June 1981

—

- e e . — e e e
a—
—
-
: !
Time Period
Title Addressed Population Type of
Date by Study Studied__ Studv Resules
Engineering/ 1980-2000 Zcientists Report on  During the coming decades, the U.S is likely to be
Scientific and Engiu- a confer-  conironted with increasing competition both from
Personnel for eers ence already industrialized countries and from those
the 1980s and newly emerging industrialized countries with enor-
Beyond mous labur resources. The U S, cannot comnete
Sept 1981 successfully in this enviromment unlzas it streng-
thens its technological base This, in turn will
require that the nation have suffcient numbers of
enpineers, scientists, and technizians. Views are
presented from academia, industr,. and the mili-
tary Conclusions and recommendations from con-
ference workshops are s:mmmarized,
Data Related to  1970-1980 Engineers Selected The shortapge of qualified faculty for engineering
the Crisis in Data collepes is serious In many cases, engineering
Engineering latoratory facilities are one or more generations
Educatior out of date. Current needs for engineering college
March 1981 faculry members outstrip the total new Ph.D.
production and new Ph.D s sre highly sought after
by industry and government. Supporting data are
presented.
A Crisis in 1970s Electricai Article Academic salaries have not kept pace with inflation
Electrical Engineers over the past decade. Laboratory teaching facili-
Engineering ties are largely based on teclnology of the early
Hanpower by 1960s., There is a slow, but definite trend of
Steph2n Kahne established engineering faculty members leaving
June 1981 universities for {ndustry. Student-faculty racios
in engineering schools now average 20 1, with some
major schools as high as 50 1. Data are supplied
to support the conclusfons,
r-11
. .
i,
- * - ————y
. e e e ; e
= — - ~ - L - *wgyen - D

e g+ T

IS Sk bt 0 N e

B s S

STETLEERY




U B e et
. - e arrn———
1
! ’ —
.
-t
Name or Organiza- Time Feriod
tion Conducting Title Addressed Population Type of
Study Date by Study Studied Study
American Ele:- Plan for Action 1975-1985 Electrical Committee
tronics Associa- to Peduce Engi- Engineers Report
tion neering Shortage
With Supporting
Lata by P. H.
Huhbard
Oct. 1981
199,006 by 1985.
70,000.
1EEE Spectruw Engineering Educa- 1980 ard Engineers Article on
Nov. 1981 tion. Cecaing With Beyond Panel Dis-
the Crisis by T.S cussion
Perry
Nov, 1921
visiting pr
F-12
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Results

The shortfall of engineers for the electronics
industrias projects to 25,000 EE/CS baccalaureate
engineers annually through 1985,

Shoztage is

primarily due to a lack of engineering fsculty.
Labor: tory equipment, uow 20 to 30 years old,

1s outdated and in short supply.

Faculty vacancies

are nearly 50% in solid-state electronics, com-

puter engineering, and digital aystems
toral demand for new BS/EE
Estimated total supoly is about

eers eac.. vear for the next five years.

Estimaled
and CS people is about

Just to meer the needs of electronics,
education must triple its oucput of F% and CS engin-

Data on

comparative salaries ind other factors are presented

are discussed by prominent panel membars.
engireering faculty salaries,
in velation to wedicine/law.

Solutions to the crisis i. ergineering education

Increase
both absolutely and
fhe American Elec-

tronics Association will try to increase the use of

ofessors from industry.
$12,000-$15,000 per yesr
didates were suggested.

Grants of

to support top Ph.D. can-
Panelists sgreed that

government, industry, and academia must share the

responsibility for solving the problem.

The Ameri-

can Electronics Association is asking its 1,700

member companies to contribute

the equivalent of

2% of their R&D budgets, or sn equivalent of $30M
to $50M annually to help with faculty salaries

and increased capacity.
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Name or Organiza- Time Period
tion Conducting Title Aadressed Population Tvpe of
Study vate by Study _studied _Study Resuits
The Washiagton Schools Shrink, 1975~ kngineers Article Since 1975, enpineering enrollments have risen by about
Post Need for Engi- 1985 half One umiversity experienced & jump from 7% to
neers Grows, more than 207% of graduates majoring 1n éngilneering
by Robert J during that time Laboratories and classrooms are packed.
Samuelson In 1979, a poll found that 70% of respondents felt
science and technology oroduce more good than harm, up
from 54% 1u 1972 but down from 88% in 1957 The Ameri-
can Electronics As=ociration surveyed 671 firms with 1980
sales of 580 billion to find that by 1985 these firms
project a need for some 50,000 new electrical and com-
puter science englneers compared with 15,000 exgected
graduates. Universities that have absorbed higher enroll-
ments by increasing class size may now be reaching limits
Only about one fifth of America's college graduates major
in science (between 5% and 6% in engineering).
National Science Science Educa- 1960- Science Databook Data on studeats, teachers, classes, subjects, test
Foundation, tion Databook 1979 Educatogs scores, deprees, sex of that population, and work activ.-
directorate for SE-80-3 1n the tres of trained scientists and engineers.
Science kduca- Undated U.
ton
National Academy Issues in 1980s Engineers Summary Survey of engincering professionals in academia, indus-
of Engineeraing Engineering of Task try, and government. Identified a set of general pio-
Education Force grammatic recommendations for stimulating the flow of
April 1980 Findings engineering graduates through universities
National Academy Educational 1950- All Report Educational technology (ET) eicompasses not only the
of Engineering Technology 1980 Students use of materials and hardware to aid in the learning
in Engineer- prccess, but also the systematic organization and pre-
ing, 1981 sentation of knowledge to the learner The report
focuses on effecrive examples of ET as ir is practiced
in Engineering Education. It calls for new programs
which would capitalize on the decentralization of the
new, inexpensive, stand-alone ET delivery systems.
r-13
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Name or Organiczz- Time Period
tion Conducting Ticle Addressed Population Type of
Studv Date by Study _Studaed Study Results
Control Systems Progress, Pro- 1979-1986 Engs. eers Article Undergraduate enrollments in englineering schools are
Magazine, 1EEE ductivity, and increasiny,  The freshman engineering class was 52,000
People A Per- in 1672 and almost doubled to 103,000 in 1979, reaching
spective by 110,000 in the fall of 1980, but demand still exceads
Lester A. supply The demand for computer programmpers $s pre-
Gerhardt dicced to double with 250,000 new positions by 1990, buc
Sept. 1981 colleges are turring out only one-third as many Bachelor
Degree graduates as employers want, at least to 1986,
Suggestions are made for actions to be taken by industry,
aga emia, and the government to ameliorate this situa-
tion
National Science National Pat- 1965-1978 Scientist,  Summary Presents & summary of U.S. science and technology
Foundation terns of Science and Engin-  Report resources, Presents a complete set of time-series tables,
and Technology eers including scientists and engineers in terms of employ-
Resources, ment status, baccalaureates employed in occupation co-
1980 incident with cheir field of dogree, employment growth,
NSF-8-308 and degree production.
Mar. 1980
Oak Ridge Science and 1972 Science Report Approximately 75% of the technicians dis:tributed among
Asscciated Engineerinyg and Engin- 10 work fields were concentrated in four relatively
Universities Techniciany eering large fields: computer programmers, electrical and
in <he United Technicians electronic technicians, draftsmen, and others. The
States, Char- average age of technicians in 1972 was 37. About one-
acteristics third of all technicians had no postaecondary educarion,
of & Redefined about one-sixth had at least a dachelor's degree. In
Population, 1972, unemployed technicians totaled 3.2% of the tech-
1972 nician labor force. Private companies employed 71% oi
Feb. 1978 the technicians, federal and state governments employed
12.4% and ?7.4%, respectively. Greater artention must
be directed to the coordinstion between technician occu-
pations and specific educational programs.
F-14
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Name or Orgamiza- Time Period
tion Conducting Title Addressed Population Type of
Stidy Date oY Study _Studied Study Results
National Science Research and 1578 Screntists Detailed R&b scirentists and engineers by industry and size of
Foundation Deve lopdent and fnga- Statistical company
in_Induscry, neers Tables

1978
NSF-80-307

dational Scierce WNational R&aD 1968-1981 R&D Scien- Summary Total research spending in the U § 15 expected to

Foundation Spending tists and Report reach a current-dollar level of about $24 billion 1n
Expectred to Engineers 1981, an 1increase of 107 over the expected 1980 figure
Reigh 561 1-e federal gcvernment, which supports 70% of che
Billion in

nation's basic research, accounted for nearly 80% ot
1981 the increase There were 602,000 R&D scientists and
NSF-80-3Ln engineers engaged in R&D activities in 1978, 57 wmore
23 May 1980 than 1n 1977 It 1s expected that tne employment of
R&D scientists and engineers wili continue to increase
to about 660,000 1n 1980

Nataional Science Doctoral Insti- 1974-1¢78 Academic Summary Both federal and non-federal sources have been reupon-
Foundataion tution's Report R&D Expend- Report sible for four consecutive years of real growth in
6% Real Increase 1tures

academic R&D funding, producing an 11% increase in

real terms since 1974 R&D expenditures by doctorate
degree granting universities account for 98% of all
organized research in academia R&D spendimg increased
for all major S&E drsciplanes, with cthe largest rela-
tive increase oczurring in engineering, up 19%.

in R&D Lxperdi-
tures in FY

NSF-80-391
3 March 1980

F-15

I —

BT TR

i 82 wha Nl s

e e~ At £ ot e e e



Name or Organiza-
tion Conducting

Study

National Science
Foundation

National Science
Foundation

Title
Date

Research and
Development
in Industry

NSF-77-324
Jan. 1976

New Directions
in Continuing
Education
Changang Roles
of Universities,
Indastry and
Government
SED-78-22139
March 1980

Tume Period

Addressed Population Type of
by Study Studied Study
1965-1975 R&D Scientists Surve;
and Engineers Report and
in Industry Detailed
Statistical
Tables
1980 All R&D Report
Personnel
o-16

Results

In constant dollars, industrial R&D expenditures
deciined by 4% between 1974 and 1975. Over the
decade 1965-75, industrial R&D spending rose 66%

in current dollars, when infiation i{s removed from
the figures, the 1975 level is 32 less than that of
1965 The number of ucientists and engineers em-
ployed in industry increased by 8(G0 between January
1975 and January 1976 to a level of $61,600 Thas
continues the gradual rise in professiosnal R&D employ-
ment which began 21n 1973, but the 1975 level is well
below (6%) the peak employment year of 1969. The
entire decrease is artributable to diminished federal
support of industrial research and development, be-
tween January 1969 and January 1975, the anumber of
R&D scientists and engineers engaged in federally-
supporied R&D projects fell from §57,700 to 108,800,

Continuing education is universally recognized as
essential to prevent technical obsolescence among
scientists and engineers High starting salaries in
industry for engineers with bachelors' degrees create
lack of incentives to stay in school for higher
degrees. Education and training in science and
engineering is becoming less and lass confined to
degree programs. lmportant research takes place
increasingly within industry, and universities
experience diff{culty in recruiting and keeping
talented scientists and engineers,

e et vy

.

s mdde See

o v e i am e

St R A e

[P RPNSS S




Name or Organiza-
tion Conducting

_ Study

Office of Deputy
Under Secretary
of Defense for
Research and En-
gineering
(Research and
Advanced Tech-
nology)

National Science
Foundaton

National Science
Foundation

Time Period
Addressed

by Study

Title
Date

The DOD 1980
Science and
Engineering
Apprentice«
shap Program
for High
School Stu-
dents A
Report on
the Summer
1980 Program

Employment 1973-1978
Pattemns of
Academic
Scirentists
and Engi-
neers, 1973-
1978
NSF-£2-314
Science and 1976-1978
Engineering

Personnel

A National

QOverview

NSF-80-316

June 1980

Ay i b e

Population
Studied

High School
Students

Scientists
and Engi-
neers

Scientists
and Engi-
neers

Type of
Studs

Report

Special
Report

Report

F-17

Results

1he prugram consists of practicing scientists i1denti-
fyiny, Yigh school students and working with them dur~
ing the summers and other school vacations to give
them an understanding of the scientific method and
foster their desire to pursue college level training
that would lead to careers in science and engineering
The DOD total of apprentices as of the fall of 1980
was 299  Mentor evaluations of the students were
enthusiastic Comments from apprentices indicate
that they benefited from the learning experience
Princeton University wants to copy the program.

Research 1s playing a greater role in most academic
institutions in the selection of rew S&E staff. By
1978, research comprised almost one-fifth of total
education and general income at universities. Women
accounted for almost one-third of the net 1974-78
growth in cmployment of full-time academic scientists
and engineers

Employment in S&E )jobs increased for engineers, but
fell for scientists between 1976 and 1978 Except for
computer §.ecialists, who had a growth rate of over
30%, and enviroumenta' scientists up 20%, employment
fell 1n all major fields of w»cience. Mobility be-
tween S&E and non-S&E jobs can alleviate labor market
imbalances. Of the almost 175,000 persons in tech-
nical and related occupations (bur nnc science and
engineering) in 1972, more than 62,000 (36%) haa
entered S&E jobs by 1976, This return flow has been
1n response to the relatively strong employment oppor-
tunities for engineers
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Name or Organiza- Time Period :
tion Conducting Title Addressed Population Type of
Study Dat~ _ by Study Stundied Study Results :
H
%
National Science Academic 1979 Scientists Summary The number of professional scientific and engiaeering N
Foundation Employment and Engi- Report personnel employed at doctorate-granting institutions i
of Scien- neers increased 4% between January 197§ and January 1979, H
tists and matching the 4% per year average growth rate of the H
Engireers previous four years. The growth in S&E employwment :
Increased experienced since 1574 is expected to slow during the
4% in Doc- early 1980°'s as a result of an anticipated leveling M
torate Insti- of f or decline in enrollment due to demographic fac- B
tutions in tors. 3
1979 {
NSF-80-309 .
30 Apr 1980
National Science U.S. Scien- 1974, 1975, Scientists Detailed Time series tables of statistical data, in terms of
Foundation tists and 1978 and Engi- Statistical occupation, sex, age, degree, type of employer, work
Engineers, neers Tables activity, and race.

1978
NSF-80-304

Evaluation and The Study of 1965-1975 Women in Summary The number of women receiving doctorates in science

Training Insti- Women in Science and Report and engineering rose from about 750 in 1965 (7%) to

tute Science and Engineering nearly 3,000 (17%) in 1976. Wowen scientists/
‘13‘91%08"1'18 engineers employed full-time in academia are concen-

trated in the very largest institutions.
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Name or Organiza- Time Period
tion Conducting Title Rddressed Population Type of
_ Study _ Date by Study _dtudied _Study Results
National Research Letter from Presant Practicing Backpround In the past decade, interacrion scientists and engi-
Council, National William Kelly Scientists  Paper neers fromthe U S and other developed countries has
Academy of Sci- to Richard and Engin- declined At the same time, increasingly larger numbers
ences DeLauer eers of developing country researchers are enrolling in
dated 16 June developed country institutions Scientific and techno-
1981 with logical competence is beconing dispersed More than
background half the RAD now takes place in industrialized nations
paper other than the U S The Committee on International
Human Resource Issues w:ill examine the trends of inter-
national mobility and report on how these trends work
for good or 11l in maintaining the health of U.S.
science and technology
National Academy The Ph D 1970's L, \neer Summary Shortages and excesses in the supply and demand for
of Scieuces Erxployment Ph Os Paper scientists and engineers are not infrequent in the
Cycle - United States Oscillat.ons are particularly apparent
Damping in the job market for engineers There are some
the Swings important differences between training engineers and
by Harrison training research scientists and physicians. The
Shull demand by the market for newly minted engineers is
April 1978 strongly influenced by the state of the economy The
link between supply and demand is approxamately five
years long Two remedies are needed (1) .Stabilicy
in total support funds available to agencies support-
ing basic research, particularly the National Science
Foundation, and (2) The abirlity of these agencies to
sni £r funds quickly between pre- and post-doctoral
support in response to a fluctuating job market.
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Name or Orga.:za
tion Conducting

Study .

National Research
Council/Commission
on Human Resources

JUVIURP

P

- e em——— R a e -

s amcier—————e
-—
-
Time Period
Title Addressed Population Type of
Date by Study Studied Stugy
The Effect of 1980-2000 Scientists Papers and
Military Per- and Engineers Conference
sonnel Reguire- Report
ments on the
Future Supply
of Scientists
and Engineers
in the United
States
October 81
F-20
&
e Y
. ————
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Rzsults

Concern exists for the potential effects of
milltary personnel requirements on the supply of
scientists and engineers Conclusions of the
study are (1) Reinstatement of conscription would
likely have a substantially smaller effect on the
future supply of scientists anl engineers than
might first appear to be the case, (2) The actual
effects of military manpower procurement policv on
the future supply of scientists and engineers de-
pend not only on such obvious factors as force
sizes and whether a draft is used, but also im-
portantly on seeningly second-order factors as
military pay levels, quality standards, draft defer-
ments and exemptions, and conscientious objectors,
(3) Policy changes depend critically on how such
changes alter individual behavioral patterns, such
as college participation rates, and (4) Even if
military manpower policy does not change, demo-
grapnic trends alone will result in 20% lower S&E
graduates by the end of the Jecade.
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Name or Organiza-
tion Conducting

Study

National Research
Ccancil/National
A_.ademy of Sciences

National Research
Council

- g

-
—
Time Period
Title Addressed Population Tvpe of
Date_ by Study = Studied Study
The Demand 1976- 2000 Science and Proceedin,
for New Engineering of a Workshop
Faculty in Faculty
Science and
Eagineering
1979
Graduate Merit Present Postgraduate Draft
Fellowship Scientaists Description of
Program, Memo and Enga- a Program
from W C neers
Kelly
3 Sept 81
F-21
-
e
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Resulty

A committee was charped with cvaluacing existang
projectiors ot the demand for young faculty :in
the various fields of sciences and englneering,
with dssessinpg the potential damape (1f uny) to
the research enterprises that might result from
declines in the representat:ion of young persons
on science and engineerins, faculties, and with
recommending appropriate policies to counteract
such damaging effects Projection models are
evaluated and discussed

Some 31,000 perscas have received NSF graduate
fellowships since 1952 Currently, about 3,500
undergraduate seniors in the physical and bio-
logical sciences, mathematics, engineering,
medical sciences, and social sciences aprly each
yea " for about 450 fellowships Awards are for
36 months  The 12-month s+tipend 1s $6,900 and
the host institution receives $4,000 annually ds
a cost-of-education allowance for each Fellow
The above program is inadequate Suggestions
are made for a Craduate Merit Fellowship Program
The grogram would require cocperation between
the tedgeral government and the private sector
The tost would be shared between federal tax
dollars and private funds.
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Name or Organiza-
tion Conducting

_ Study

Association of
American
Uiaversities
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Time Period

Title Addressed

Dace. by Study
Defense 1960-1980
Requirexents

and Univer-
sity Prepar-
edness
October 81

Pcpulation Type of
Studicd  Study
Scientists Report of
and Engineers the AAV
Task Force
F-22

Results

There are obvicus and growing deficiencies in the
university research base that pose particular
concerns to universities, industry, and the DOD
Universities face serious and growing problems,
particularly in their frculties, research facil-
ities and instrumentation, and in graduate enroll-
ments in certain critical science and engineering
disci.lines Recommendations are. Provide sus-
tained real growth for DOD university research
programs at a rate of 10% per year for tle next

4 years, establish a new graduate fellowship pro-
gram in S&E which, in ~ach of the next four years
w11l award 500 fellowanips at a yuarly stipend of
$15,000 p..s tuition,establis. special ROTC pro-
grams in sclience and engineecing establish wit.uin
the OASD (R&T) a Mew Research Equipxnent and Facil-
ities Renewa. f ugram, budgete) at a level equal to
25% of the DOD research budget

. e o ———— ——

Wi g i s B 4%




JEE——— ST e e Wil e ae eSS v s e - - = e © e e -

Name or Crganiza- Time Period
tion Conducting Titte Addressed Population Type o
_Sewdy Date by Study = _>tudied Study Renults
SRI i ernational Education and 1980-2000 Scientists Summary Report By conscientious cffc t over the years, the
gmploymenc of and Engineers Soviet Unmion hus incredased 1ts efforts in the
Screntists training ot scientific and engineering personnel
and Engincers to the point that 1ts programs now dwarf those in
in the U S the United States  Because this effort has pro-
and che USSR ceeded silently, 1t has gone largely unnoticed
Summary Report in the U$ If the U S fails to respond, how-
and_Commentary ever, there can be little doubt that eventually
on Implications 1t will find itself technologically inferior to
for U S Na. the Soviet Union Key findings arc  Although
tional Security U S elemencarv school students receive slightly
Policy more hours of science per week, Soviet schools
SSC-TN-ISR-15 devote considerably more time to mathematics, the
May 1981 Soviet Union has developed specialized secondary
schools providing applied technical traiaing
There 1s nu broad cale equivalent training 1in the
U © , 1n engineering fields, the Sovier Union
praduated 6 times rhe number of speclalists at
the undergraduate level as ¢id the U § , about 70
percent of Sovietr graduate enrollment is in the
scrences and engineering fields while the US
percentage has steadily declined since 1960 to
only 20 r.rcent in 1976, in 1974, the USSR had
over twice as many natural scientists and engi-
neers as the U S
F-23
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Name or Organiza-
tion Conducting

Study

American Society
For Engineering
Education

g W e s ——

Time Period

Qesults

Severe overcrowding of generally antiquated facil-
1ties by 360,000 engineering undergraduates has
created a demand for enginlering professors which
cannot be met by the universities Approximntelg
1,600-2,000 positions remain unfilled Only 2,700
engineering Ph.D s were granted in 1980 1,000 less
than in 1973  Roughly 1,000 of these are foreign
nationals Faculty salaries are very much below
those in industry Laboratory equipment is extrem
ly out of date and will require -~n ¢stimated $800
million to restore to a condition appro-chinf the
state-of-the-art. Unless corrective action is taken
quickly, there is serious doubt about the abilicy

of the engineerin% colleges to sstisfy the future
industrial and defeuse engineering manpower needs

of the nation

T TR
- e, Re o

Title Addressed Population Type of
Date by Study Studied Study
The Crisis 1930-1985 Engineering  Summary
in Engineer- Faculty Report
ing Education with
March 81 Backup
Data
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Name or Organizc-
tiou conducting
Study
American Society
for Engineering
Education

Bl SN

Title
Ddte

Statement

of W Edward
Leas before
the Sub-
committee on
Energy and
Water Devel-
opment of
the House
Compittee

on Appropri-
ations

25 March 81

F R N

Time Period

Addressed Population
by Study = studied
1980 Scientists

and Engineers

Type of
Study

Statement

Results

Unaergraduate engincering enroliment in the U S

15 Jt an all-time high resulting in :xiessive
faculty loags and overcrowded facilities In 1960,
59,000 B S degrees were awarded, compared to

38,000 four years earlier This represents oniy

6% of 411 bachelors degrees awarded in the U S
compared to 217, 37%, and 42% for Japan, West
Germany and Eastern Eurape, respectively Starting
salaries are in the $25,000/year range in industry
for some dxscxglxnes The fresh graduate freguently
commands a higher salary than someé of his Ph D -
trained professors  Engineering Ph D production

in the U'S was 2,700 in 1986, down 1,000 from the
1972 figure  Rougiily 1,000 of the 2,700 are for-
e1gn nationals Among the remaining U § <citizens,
63% typically take jobs in industry or government,
leaving 600-700 available for faculty jobs. There
are 2,000 oper. faculty positions in the U.S. engi-
neering colleges today An estimate 1s made that

i1t will require the production of 1,000 new engineer-
1ng Ph D s per year to eliminate the shortfall of
fac.lty over the next several years. The private
sector is beginning to take up some of the load

The Engineering Manpower Task Foerce of the Business-
Higher Eoucat:icn Forum is a group of 30 major corpo-
rate chief eaecutives a.ir an equal number of
university presidents orgenized by the American
Council on Education.
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EI:n Condu%txng Title Addressed Population Type of
Study Date_ by Study = _Studird = Study Results
American Defense Engineering-  1980-1990 Scientists Speech Hakes the following recommendaticns  Increase the
Preparedness Scientific and Engineers number of graduate fellowships in order to enhanca
Association Personnel the pool of potential faculc; members, industry
Conference for the should grant the university 30% of the start-
1980°s and ing salary for each Fh D it hires, encourage
beyond by the use of adjunct professors from industry, create
Edmund T a partnership berween industry and universities to
Cranch co-hire young faculty, implement & national prograu
Decemper 80 of laboratory equipment aimed at the undergraduate
level of englneering, establish new or modifivd
ROTC pregrams directly coupled to colleges of
engineering
Amarican Society “ompanies 1380 Engineering News AT&T, DuPont, Exxon, GE, GM, GTE, iBM and umion
for Engineering Provide Faculty Artacle Caibide have cgreed to provside $100,300 annually
Education/ Engi- Funds for for two years %or a8 new position of Staff Executive
neering Education 2-year who will  Bring together relevant data oa faculty
News, Juae 1981 Fost, Staff shortages, develop, with industry, a plan of action
Vel 7 No 12 Execvtive to to solve the faculty problem, work uith industry,
fackle Short- government, and universities to implement the plan,
ages and coordinate the activities of other industrial
and associationy reports
F-26
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Name or Organiza-
tion Conducting

——2tady

National Academy
of Engineeraing

The Bridge,

Vol 11 Ro 1,
Spring 1981,
National Academy
of Engineering
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Tatie Addressed Poputation Type of
bate by Study = Studied Study
Issues :n 1980 Scientists Renort on
Engineering and Eng-neers Task Force
Education Mectings

A Framework
for Analysais
Apral 80
The Growing 1980 Scientasts Article
Natiorzl and Engiueers
Crisis in
Engineering
Eaucation by
Courtland D.
Perking
F-27
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Results

A Tusk Force on tngineering Education held twe
formal meerings 1n 1979-80 General reconmen-
dations were made for immediate action and for
long-term actions Recommendat.ons were in the
form of creating panels, committees, and councils
to monitor, advise, and recommend actions

Since World War 11, the connection between grad-
vare engineering research ard high technology
industry has been slowly dissipating The oxpo-
nenti1al rise in sponsored research 1in graduate
engineering schools 1s about 95 percent government
funded, 1n many cases it .s of little interest to
industry In many cases, engineering doctorates
have little interest i1n U S industry. nor industry

in the available Ph D s

There are too few engi-

neering schocl faculty members with substantial

industrial experience

As a result, industry 1is

develooing their own programs

They bring in tde

best graduating seniors, pay them well, involve
them in .ndustry programs and keep them
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Name or Organiza- Tame P.r1iod
tion Condacting Taitle Addressea Population Type of
Study Date by Study Studied Study Results
The Bridge, Scientists, 1980 Scientists Article Three pressing problems are described One 1s the
Vol 11, No 1, Engineers, and Engineers armed forces need for technically trained personnel
Sprarg 1981 and National and the difficulty of hiring and training such
National Academy Security personnel The second is the training o% scien-
of Engineering An Educa- tists and engineers and maxing certain that the
tional demand of the military will be mer in the years
Perspecrive ahead. Third 1s the need for scientists snd engi-
by Arthur neers in building a strong economy. In the long run,
G. Hansen fairlure to meer our economicv needs may be a more

serious threat to national security than some of our
short-term manpower requirements in certain parts
of our defense system

USAF Scientific Special Report 1980's USAF Scaen- Special Nationally, the number of S&E graduates is at best

Advisory Board, on Scientific tists and Report fixed and will more likely decliiie. Within an atmosz-

Ad Hoc Committee and Engineer- Engineering phere of inrcreasing need and dwindling supply, the
ing Manpower Personnel Air Force at this time, cannot compete monetarily
Shortfalls in the market place for new engineers or hir: exper-
within the 1enced military S&E personnel at any level but the
Alr Force entry level The alternative is to rponsor its own
October 1979 new engireers, and keep them in touch, through sub-

sidized post-graduate programs, with the latest de-
velopments in technology throughout their careers.
Data2 are presented to support this aliernative .
Short-.erm and long-term actions are identified to
address the anticipated shortfall of S&FE personnel

in the Air Force
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Name or Organiza-
tion Conducting

Study

Subcommittee on
Economic Goals

and Intergov-
ernmental Policy
of the Joint
Economic Commit-
tee, U S Congress

Accreditation
Board for E-gi-
neering and Tech-
nologv/National
Academy of
Engineering

Title
Date

Statement

by W Paul
Cooper

3 November
1981

Engineering
fducation -

L s e v e Aeswemom - s

Time Period

Addreswed Population

by Study  stadicl

1980's Machire Teol
Technicians

1960's Engineers

Aims and Goals

For the
Eighties

July 26-31 1981

Type of
Study

Testimony

Report

The 1eczssion of 1970-71 was a depression {or the
machine tool industry which lost 25% of 1ts work
force 1t 1is estimated that the U S would bte
short 250,000 skilled machimists by 1985  Pro-
jeciions from 1979 emphasize the need for 23,000
skilled machinists each year for the next ten
yedrs it takes 3 or 4 yedars ro train skilled
technicians Most of the tra'ning must be con-
ducted by employers  This investment is typically
1n the range of $25,000 to $40,000 for a 4-year
apprenticeship program  About 15,000 people have
been trained through on-the-3ob training in Departc-
ment ol Laber nrograms at an average cost to the
taxpayer of lesa than $1,000 per trainee

The ratio of students to faculty members in engi-
necring schools has increased to a dznrerous level
1f qua%xty edyc1t1on 15 to be maintaincd, we must
either limit enrollments, or increasc facultv size
or increase graduate teaching assistants, or sume
combination of the ubove Insufficient numbers of

B 5 praduates who are U S citizens are entering
engineering graduate Schocls We must make graduate
study more attractive by increasing stipends to one-
half of the entry level salaries for B S g.aduates
entering :adustry Impediate measures are needed to
increase current stipends ot $7,000 annually to
$11,500 As soon as possible, srarting salaries

for assistant professors should be increased to a
level equal to one-third more than the entry-level
salar:ies for B S graduatel entering industry
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Name or Organiza- Time Period ¥
tion Conducting Title Addressed Population Type of %
o .Study bars_ by Study Studied Study Results ;
American Association Letter from 1980's Scientasts Summary Corments on an NSF .eport that concludes Lcience ;
of Engineering Bruno Weinschel and Engineers Overview marpower for the 1980's arnd beyond {s in relatively ¢
Societies to Dr. Wr good shape in teiwms of quality and quartity, we are :
Blanpied NSF creating a generation which is technologically .
23 October &: slliterate because of reduced requirements in high :

school currfculum, there is preseatly a sericus

shortage of engineers which is evpected to disippear

about 1990 except in the area or computer scieice

Comments that  The production mechanism for engi-

nee~s in our 276 engineering schools is deter.orating

because of both a shertage of faculty and the use of

lesser qualified faculty There are about 2,000 ,
untilled positions for engineering faculty among

15,000 to 20,000 The average age of the cupital

equipment used in laboratories for teaching 1s szbout

17 yeals U S engineering .5 not performing woll )
in support of national goals The U S imports 257

of its automobiles, 25% of its steel, and almost all of

1ts entertainment electronics Passenger alrcraft, com-

puters, and microcircuits are losing ground to for-

eign competitors The exceptional performunce of *
the U S 1in science ressurch, as eviden:ed by the

quantity of Nobel prizes awarded in the sciences, has

not helped the U S to remain comperit.ve The Jap-

anese are prodacing engines-s at the ¥ § level at

a 2 4 times per capita re. ‘elative :o tne U S.

They are adapting our res r... “indirgs to commercial

products. In order not to “twden wc economy with *
the cost of continual renewsa of la orztory equip- .
ment in the universities, .nere murc be an increase :
of otudents taking sumser employment in industry.

We fail in the U S. to have one rnlace within the K
qovernment or outside the Zoverument a focal point N

for complete interchange of information on skilled
technical manpower needs. We need strategic plan-
ning at one focal point regurding those needs
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Name or Organiza- Time Period .
tion Conducting Title Addressed Populat on Type of
. Swudy Date by Stud,  Studied Study Results
American Association Lerter to 1980's tngineers Reports Une cnclosed report suggests that members of the
of Engrueering R D DeLauer Enclosed enganeeriny, protession contribute to the solution
Socrctires from Bruno of the problem of a shortage of engineers by be-
Weinschel cominp active 1n the teaching, sponsorship, and
3 September 81 stimulation of engineering education  Recommen-
dations are made for faculty, induccry, and gov-
ernment
Am>rican Association How to Pre- 1980' Engineers paper Discussion and data are presenred te support the
of Engineering pare Engineers following conclusions U S engineering education
Societies to lmprove must produce graduates who have learned to design
U S Compet- for cost, relizbility, &c ! qualsty, U € engineering
1tiveness schools must have cloce ties to industry, graduates
in the 1980's must realize that the economic recovery of the U S
L, Bruno requires desipn of products {or a world market and
Weinschel not just a domestic market Over the last 30
IEEE 1980 years, the support of engineering research in U S
englneering universities has been taken over more
and more by the government, especially the mission
agencies and the NSF  Engineering universities
have become progressively divorced fromw industrial
ties Engineering for defenmse and space 13 goal
oriented, not cost oriented This attitude, learned
by many of our research students suppurted by gov-
ernment research funds, is useless when attempting
to design for cost and be competitive In the US
we fail to have governmen.-supported rescarch insti-
tutes equivalent to those in Germany which perform
R&D 1n the civilian area even if the government is
no¢ the major customer. Ex: les are The Iron
and Steel Institute in Duesseldorf, The Silicate
institute in Dahlem, The Wood Research Institute in
Elberswald, The Diesel Engine Laboratory in Dresden.
These institutes are financed usually by less thar
50% of governrent funds and are staffed frequently
by universaties
F-31
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‘:‘:T;; gsndugnng Title Addtessed topulation Type ot

Study Date by Study _3tudied trudy Results

Weinschel R&D and 1980's Engineers Paper Tacre 1s a need for corsensus-type stratepic plun-
Engineering Co , the New ning 1n the area of both technical manpower and
Inc AAAS National technology policy The 'atter 1s veriormed suc-
Colloquium on Agenda by cessfully by our largest i1andustriai corporatinns
R&D and Public Bruno and the DOD  However, there 1s no such fe-al point
Polacy Weinschel for the civilian econcay During the past 2} vears,
26 June ol enpineering schocls be-ume accustomed to increased
financial support from federal agenc.es instead of
industry, because industry support was discontinuous
Industry must learn to support engineering schools
on a confinuous basis in order to maintain the
facilities suppiying its future engineers  There
1s a need to erpand and recrient englneerirg educa-
tion Many engineering schools neglect education
in aaterials, fabrication methods, and manufacturing
technologies Their graduates are often oraented
toward research und are 1gnorant of how to design a
manufacturable praduct which will satisfy the needs
of the user, can be cost competitive, and reliable
U'S 1industrial management and boaras of directors
come from professions other than engineering or
scientists. They are lawyers, marketeers, account-
ants, and financiers In West Germany, the sentor
managers of industry emerge through the engineering
ranks anc¢ about 50 per:zent of the members of their
boards of directors have an engineering background
In 1979, in the U S , w2 graduated about 34,000
lawyers while graduating only about 17,000 engi-
neers with a master's or doctor's degree U.5,
management is failing to keep their companies
technologically competitive
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Nome or Grganiza- Time Period X
i tior Conducting Title Addres~ed Populatiua Type of
Study Date by Study = _Studied Srudy Results
|
! National Science Projections 1982-1987 Scientists Sungary About 17 percent of all SAF Doctorates in the 1987
Foundation of Science and Ekngincers Data full-time labor torce may not be cmpioyed in S&L
and Engi- positions Data dare di<played concerning the
neering utilization of doctoral graduates 1n various Skt
Doctorate fields
Supply and
Utilization
1982 and 1987
NSF 79-303
April 1979
National Science US Scien- 1976 Scientists Detailed Data are provided on scientists and engineers 1in
! Foundation tists and and Engineers Statistacal terms of labor force, occupation, employment status,
Engineers Tables and sex
1976
HEF-79-305
1376
National Science Summary 880 Scientists Summary Statistics include naticnal R&D expenditures by
Foundation Statistics and Engineers Statistics sector, personnel employment, federal support of
on Academic colleges and universities, and graduate students
Science/
Engineering
Resources
Nov 81
F-33
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Name or Organiza- Time Period
tion Conducting Title Addressed Population Type ot N .
__ Study Date by Study = Studied Study Results
OUSD/R&D Notes on 1980°s Engincers Notes on “here 15 4 growing awareness that engincering educa-

the Meeting Conference tion in this countrv 15 getting 1nto sericus trouble

of the in that  There 1s a shortage of doctoral graduates

National in engineering, there is an engineering faculty

Engineering shortage. the problem 1s uot transient and will get

Action Con- much worse unless the situation 1s reversed immed:-

ference, 29 ately, the condition exists in most fields of engL~

Oct 81 by neering and 1n computer science The subject has

Ms Jeanne been addressed at meetings and by reports but .here

Carney has been lictle action A small number (100) of

additional graduate fellowships were started in

the fall of 198 under industrial grants Testimony
had been given before congress There 1s some
evidence that some schools are taking more aggressive
action to recruit for graduate school and make
faculty salaries 1in engineering a little more com-
petitive with industry
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tion Conductang Title Addressed Population Tyroe of

_Study Date by Study = _studied | Study, Resulty

National Engineering Drafr 1980's Engineering Declaration  Purpose of NEAC to  rdise awareness and encourage

Action Conference Dgclaratxon Education of Intent cooperative action among decision-makers in academia,
of Intent industry, govermment, and professional educational
for the and technical societies, raise awareness and support
National for the engincering education crisis with the gener-
Engineering al public, send strong signals to potential grad-
Action Con- uvate students that the nation's leaders are behind
ference by them, reassure the engineering faculty that their
Robert vital role will be supported The declaration of
Stambaugh intent lists the following ohjectives To fill

the nearly 2,000 engineering college faculty vacar-
ct2s which nos exist, to increa.z the number of
doctoral candidates in engineering, to lncrease the
percentage of American-born doctoral candidates, to
ensure the quality of undergraduate engineering
education through stronger %aculcxes, to upgrade

unsatirsfactory physical facilities, to provide
modern laboratory equipment
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Narie or Organiza-
rion Conducting
Study

National Academy
of Engineering,
Letter from
Albert Murray
to Dr Russell
McGregor dated
30 Oct 81

Y -

Title
Dare

Summary of
NAE Round-
table on
Encouraging
Graduate
Engineering
Education
Draft

28 Oct 81

Time Period
Addressed
by Study

1980"«

Population
Studied

En_ineering
Lducation

Type of
Study

Summary
Report

Conclusions were

Results

there 1s a cleur shortage of

enpaneering faculty, but no evidence of a Ph D

shortage 1n inaustry, more Ph D

candidates will

not necessarily help the faculey problem. faculty
jobs need to be more attractive, aindustry can help
augment faculty income and can provide stimulatang

contacts

incentives that ma,

induce faculty to

embrace industry contacts may also lead to consider-
ing changes in the structurc of engineering education
The council on Chemical Research, a newly-formed
coalition of about 40 companies and 100 schools 1s
trying to devise ooth one-to-one and centralized

funding mechanismas
erence {otr one-to-
were Direct supp

They find an overwhelming pref-
one giving Example programs
ort of graduate stadents with

attractive stipends and requiring periods of work

at the soonsoring
Lehigh University,

firm - Hugtes Aircraft Co ,
Fairchiid Space and Electronics,

making modern equipment available to educare stu-

dents - George Washington !miversity/Largliey Research

Center, Amoco/lort

hwestern University for $6M labor-

atery, Exxon/MIT funding combust:on program, Exxon/
Northwestern University cooperative program, Alcoa

consulting budget

of $1 5 CQuestions were raised

about the Ph D degree as a prerequisite for tex.~-

i1ng engineering
adyunct faculty
aPh D

This is a barrier ro obtaining
There is the guestion of whether

15 appropriate or relevant to engineering

As schools emphasized the Ph D , pure engineering
scrence was emphasized in research and teaching
As a result, the hasis for a close partnevship be-

tween academ:a and industry decayed.

As long as

universities persist in the requirsment while

industry remains indifferent to it

joaduate engi-

neering education faces the risk of Peing irrelevant

to industry

graduates

There ar. clear signs thue indvstrial
growth and technological progress could supgorc a
strongly growing market for new B S ana M S.

level
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Name or Organica-
tion Londucting
_ _Study
ASEE Annual
Conference
on Eng:neering
Academic Disaster,
22 June 81

Armed Forces
Journal
international
January 1982

Title
Date

Fundamental
Engineering
Education
Needs and
Issues for
the 1980's
and Beyond
by Edmund
T Cranch
President,
Worcester
Polytechnic
Institute

AFSC Scien-
tist and
Engineer
shorctall
of Grave
Concern,
Outlook
Bleak by
Deborah
Kyle

e a e e ay aee dmdme o s e b

Time Period B
Addressed Population Type of
by Stuay _Studied Study

1980-2606 Engineering Paper
kducarion

198G's Scientists Article
and Engineers

Kesulls

Required actions wre wncredse the numbe: and
attractiveness of gradudate fellowships, establish
1ncentives and mechanism for adjunct rrofessers

from industry. create a parthership between industry
and universities to co-hire young faculty, intro-
duce tax incentives for indestry to apnly to supplied
laboratory equipment, i1mplement a national program

of laboratory equipment for undergraduate engilneering
education, provide government support to strengthen
engincering education, i1dentify and support under-
graduares who want careers in engineering education

The Soviet Union outdistances the U S on available
technical expertise  Roughly 900,000 s-ientists and
engineers are presently engaged 1n R&D work within
the Soviet Union, one third more chan are employed in
the US In 1980, the Soviets graduated 300,000
engineers, the U S only 58,000 The Air Force
Systems Command cur:entlv employs 53,000 people of
whom 3% are sclentists or engineers In 1978, AFSC
had 83% of 1ts S&4Es classified as experienced, but

in 1980 that level dropped to 667  Industry, in a
desperate need for gralified S&E personnel, is hiring
away mid-level military trained personnel Industry
offers median <rlaries 1n the low $20K range cowpared
to about $lok :1 the Air Force To date, little
more than 1d ..ifying the problems and highlighting
the needs have beer done by academia, industry and
the government It will take a national commitment
and program reminiscent of the space progras in the
ear.y 1960's to motivate America's youth to seek
technical professions
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Name or Organiza-
tion Conducting

Study
Congressional

Research Service,
Library of Congress
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Time Period
Addressed

by Study
1980's

Ticle
Date

United States
Supply and
Demand of
Scientists

and Engineers
Effects on
Defense
Research and
Technology

Part 1, Current
Situation and
Future Qutlook
by Edith F
Cooper

6 November 1981

G mt—— - L.

Population Type of
Studred | Study
Scientists Report
and Engineers
F-38
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Rewules

Supnly und demand data on 5&E personnel are com-
prled and assessed for the U S USSR, China,
France, West Germmany, Great Britain, Japan in
1976 the U S had the largest number of graduates
1n all faelds of academic study, followed by the
Soviet Union, Japan, West Germany, and France The
Soviet Union, however, had the largest number of
graduates in science and engineering, with the U S
second In 1979, the Soviet Union coatinued to
graduate more than twice the number in science and
engineering than did the U S., and clmost 5 times
as many engineering students In rhe physical.
life science and mathematics areas the U.S con-
tinued to award almost twice as many degrees as did
the Soviet Union. but lagged behind in agricultural
sciences By 1990, the supply of scientists and
engineers should be adequate to meet the demand 1in
all fields except the computer professions, statis-
tics, and {ndustridal engineering There is a possi-
bility of shortages in some areas of aeronautical
engineering These projections are based on the

assumption that colleges and universities will have
the capacity to educate all qualified undergraduate
students who will be seeking S&4E degrees.
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Name or Organiza-
tion Conducting
Study

Congressional
Research 3ervice,
Library of
Congress

e e

Title
Date

Engineering
Manpower

A Survey

of the
National
Problem and
the Problem
ir the De-
partment of
Defense by

e st ew

Time Period
Addresscd
by Study

1980's

Paul Zinmeister
21 December 1981

Population
Studied

Engincering
Manpower

1ype of

Study Results

Report summarizes other reports and congressional
testimony In peneral, the supplv/demdand problem
for the decade of the 1J3u's has aot yet been fully
sorted out  The tendricy L35 been to describe the
supply/demand problem in u-iversal terms when 1t
appears that there are shortages in sowe engineering
firelds and not in ~thers  .he NSF and Department
of Educatiun have estimated that there will be a
gradual decline in the engineering manpower shortage
until 1990, at which time che supply/demand will

for the most part be in balance  Sponsorship pro-~
grams 1n i1ndustry are described DOD S&E manpower
problems are described

Summary
Report
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Name or Organiza- Time Period x
tion Conducting Title Addressed Population Tvpe ot K
Study Date_ by Study Studied . _Study_ Results 3
(5] i
3 i
The National Engineering 1980's Enginecring Speech A1 immediate concern 1s the retention of engi- g
Engiraeering Magpower danpower necering faculty and the critical shortage of H
Action Conference, Issues by eny.neers pursulng doctoral degrees and entering i
Business - Higher Dr Edward the teaching profession A consensus view 1s that i
tducation Forum, E Davad, Jr this engineering teacher shortage will persisr 3
Phoenix, Arizona 16 January 82 and likely worsen, unless immed:iate action 1is taken :
Twenty of 30 universities suarveyed had decided to 3
limit enrollments due to faculty shortages The ®

differential between starcing salaries in industry
and the current average salaries paid to faculcy has
increased from 22 to 33 percent in the past 4 years
The median age of university instrumentation 1s
twice that of the instrumentation 1n two large in-
dustrial laboratories (35 years versus 7 years)
Estimates of $150 to $200 million annually is
required to attract new faculty, retain existing
teachers, and provide financial support fer more
graduate students Suggestions are made for in- .
dustry, academia, and the government A quote

from the President's Science Advisor, "Although

this sirtuation has serious national iwplications, 1t R
1s primarily one of a marketplace working as 1t .
should, and does not require a massive response .
This 1s a problem that must, and can be, worked out
by those who supply scientific and engineering man-
power and those who utilize a1t " .
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Name or Organica-
tion Conducting

__._.Study

American
Association for
the Advancement
of Science

S

Results

Lopineering manpower needs are unpredictable
kstimates of such needs for the synfuel program

from no significant additional engin-

ecring personnel to an additiovnal need for 30,000

A model 1s described that shows that

an essential balance exists between supply and
demand 1n the total popilation of practicing engin-

It 1s a result of the largely unrecognized
elasticity in both supply and demand
Nno massive initiatives on

Consequentiy,
a national scale are needed
the production capacity of our schools

As for Ph Ds 1in engineering, neither

the supply nor the demand 1s elastic and currently
there 1s a large deficit in supply over demand

shortage requires the urgent

artertion of leader: in univers.ties, industry and
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Tume Period
Title Addressed Population lype of
Date by Study _  _Studied Study
Engineering 1980's kngineering Speech
Manpower Manpower
Needs of have ranged
Industry
by Robert engineers
P Stambaugh
8 January 82
eers
to increase
of enginecering
Con.equently, the Ph D
government
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Name or Organiza- . Time Perrod
tion Conducting Title Addiessed Pcpulation Tvpe of

Study Date by Study _Studied  Study Pesules

Cormittee on Reagan 1983's Science Pclicy Statement Today's federal rule 1n s.ience and technology must

Scaences aid Administration's be Jifferent {rom chat which prevailed since World

Tecnnology, U S Science Policy. Wa. 11 The U S spends more woney on R&D than any

House of by Dr George ot’ ar country in the Jlrc~ world The ratioc of R&D

Representatives A Keyworth expenditures to C¥P in the U S compares favorably
to that of other major industrialized count-ies
The trade surplus which the U S has e~joyed 1n R&D™
intensive products has grown from $6 7 ballion in
1962 to $39 3 billion in 1979 There are a nusber
of good reasons why we cannot expect to be preeminent
in all scientific fields, nor is it necessarily
desirable Arguments for & government rxole in ¢i-
viilan R&D apply most strongly to basic research
The universities are finding it increasaingly diffa-
cult to recruit and retain %aculty and to attract
graduate students Although this situation has
serious national implicatisns, it is primarily one
of a marketplace working as it should, and does not

require a massive federal response

N AL AR A s B 1y,
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Professors 1980 Engineering Article The number of full-time engineering professors has

fallen by 2,50C, or 15%, 1o five years Freshmen

enrollments 1n U S engineering programs have surged B

89% to 120,000 in zhe same 5 years 3Salary offers -

Drain by for B S graduates in enﬁineerxng Avera§e $24,000 )

Paul Richter a year and range up ta $38,000 fOY petroleum engin- H
eers  Roctoral students compare this to their ‘
§4,000 ro $7,000 annual stipend for 4 years and an
average assistant professorship salary of $22.000--
with no guarantee of tenure or future salary in-
creases

Los Angeles Times
6 Jan 82 Quat Engin- Faculty
eering Schools

Face Brain
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Name or Orgamiza-
tion Conducting
Studs

Defense
January 82

Science,
Vol 2i4
18 December 1951

AAAS News
1 January 82
i
i
i
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Sty e s -

Time Period
Title Addre:«ed Population Type ol
Date by Study _ _Studied Study _ Results

Engineer 1980's Scientists Artacle The Air Force Systems Command does not have all the
Stortage and Engineers technically qualified and experienced 3afs 1t needs
1s Critical The shortase hampers the ability of the command to
by Gen Rcbert fulfill 1ts mission The military alone cannot
T Marsh, USAF solve the problem which is national in scope
Women: 1973-1978 Women Scien-  Article Women have made tremendous strides in educational
Scientists tists and attainment in science and engineering over the
and Engineers Engineers past decade, increasing their proportion of doctorate
Trends in Par- awards in thece fields from 7 percent in 1965 to
ticipation by 23 percent in 1980 Data are presented in all
Betty M science 2nd eusineering fields
Vetter
Science and 1981 Science and Artacle Recru.tment of new science and engineering graduates
Engineering Engineering in 1981 reached record highs with starting salaries
Gracaaces Craduates hitting .iew pedks  Averages ranged up to $36,650
Offered Record for bachelor's level petroleum engineers and §$35,516
High Salaries for new Ph D s in electrical and computer engineer-
by Eleanor ing  Graduates in comruter science averaged $20,712,
Babceo second only to these in engineering at the bachelor’'s

level Chem:ical engineering graduates at the

master's level topped the averages at $26,484,

F-43
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Name or Organiza-
tion Conducting

Study

Science, Vol 214
27 November 81

The Washington
Post P# D7,
15 December 81

R Bt i

'
t

M ga e Wes o ey MG ottt . e b

Time Period

Title Addressed Fopulation

Date by Study  _Studied |
Military - 1980 Science
Industry Education
Plan Boosts
Science
Education
Schools 1975-1980 Engineering
Shrink, Need Students
for Engineers
Grows by
Robert J
Samuelson

N .

e e .
—
—
-
Type of
Study Results
Article The Pentagon 1s providing the initiative for a
program designed to promote interest 1r science
and engineering among high school and college
students A cooperative etfort between the mili-
tary and industry, the program will work mainly
through ROTCs 1n high schools and coulleges
Article Since 1975, engineering enrollments have risen
by avout half = An engineering shortage would
suffocate the economy no iess effectively than a
fuel shortage Between the late 1960's and the
late 1970s, the supply of new engineers barely
kept up with retirements and deaths, so that the
proportion of engineers in the work force declined
F-44
3 { )
k
(j} A\
-
- ..
——.N




Name or Organiza-
tion Conducting

Study

St Paul Sunday
Pioneer Press,
25 May 80

Business Week
14 December 81
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Time Period
Addressed

by Study

Type of
_Stuay

Population
JStudied

Title
Date

Soviet 1980
Youngsters

Excel 1n

Math, Science
Studies by

Ronald Kotulak

US/Soviet Article
High School

Students

Why Industry 1980
Must Step 1n

to Train

Lngineers

Japanese Article
Engineering

Students

F-45

Results

The tirst intensive study of the Russian edu-
cationil system has revealed thar bdoviet youngsters
are 10 times better prepared in motnematics and
scrence than their American counterpar:s  4ll of
the 5 million USSR secondary school gr:. .ates 1in
1978 studied calculus for two years u' le only
105,000 U S high school students tuc only ane
year of calculus :n 1976 During their secondary
school educaticn, each Soviet student takes 3 years
of arithmetic, 2 years of arithmetic combined with
algebra, 5 years of algebra, 10 years of plane and
solid geometry, and 2 years of calculus The man-
datory scirence courses include 5 years of physics,
1 year of astronomy, 5 5 years of biology, 5 years
of geography, 3 years of mechanical drawing, and 10
years of workshop training In contrast, the level
of this type of education in U S high schools 1s
declining with only 9 percent of students taking
one year of physics, 16 percent taking one year of
chemistry, 45 percent taking one year of biology,
and 7 percent taking one year of general.scciences

Japanese universities are turning out record numbers
of engineers The recently hired Japanese must con-
tinue their educat:ion with their companies in what
amounts to a complete retraining efforr  Since Jap-
anese students learn only abstract sciences, industry
has no choice but to train its engineers It is not
viewed as a serious handicap due to the availability
of tame to train engineers in Japan's lifetime
employment system

[




.’w*«:«.&e‘«wi |

Name or Organiza-
tron conducting

_Srudy

Fortune
11 Jan 82

The Wwall Street
Journal 2# 15
24 Aug 81
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Tine Period
Addressed

by Study

Title
Date

Why Engi- 1980's
neering Deans

Worry A Lot

by Jeremy

Main

Colleges 1980
Faltering

in Effort

to Ease

Critical

Shortage

of Programmers

by George

Anders

—

O MUV

o bmevemve oAb e o P
— S ..
-
—eat®
Populatior 1vre of
btudied  Study
Engineering Article
Faculty and
Graduates
Computer Article
Programuers
F-46
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Results

Engineering schools are pacied with unprecedented
numbers of undergraduates, but can't recruit enough
teachers for them or enlarge crowded classrooms

and laboratories The supply 1is, however, elastic
The engineering labor force is highly flexible and
adaptable In bad times, unemployment among engl-
neers 1s remarkably low When certain wngineering
skills are in urgent demand, the supply quickly
expands People trained as engineers but doing
other kinds of work can be recruited back to engi-
neering People not trained as engineers --physicists
say, or skilled draftsmen--can do engiueering work
Engineers trained in one field can often readily
adapt to another Engineering schools can expect
lictle help from the government Few state govern-
ments have the fund. to bolster engineering educa-
tion The North Carolina legislature has voted

$24 4 million to help a consortium of five colleges
establish a microelectronics center. The Reagan
administration doesn't want to heip. It has proposed
cutting the NSF funds for science and engineering
education from the $112 million requested by Carter to
$8 7 million -- just enough to close out the program

There is a continuing bottleneck in the booming
computer i1ndustry, the shortage of qualified grad-
uates to fill jobs Estimates of jobs available
run as high as 54,000, but the nations colleges on.y
graduuted 11,000 people with bachelor's degrees in
the field last year.
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Name or Organriza-
tion Conducting

Study

Army Tames
25 January 1982

National Science
Fouudation

]

T I it et

1ime Period
Title Addressed

Date

DOD Study
Group

Prabes U S
Technological
Tailspin

by Tom
Philpott

Selected
Tables on
Foreign
Graduate
Enrollment
and Foceirgn
Post -
Doctorates 1
the Scrences
and Engineering
December 1981

1981

i — 3

2o ww——— S

Population
_tudied

Scientis s
and Enginee
in
Laboratorie

Foreign
Srciences
and
Engineering
Graduates

- S -

Type of
Study

Artrcte
rs

s

Tables
of Ddta

F-47

Results

A DOD study g-oup 1s fooking for wiays to reverse

a steady decline in quality and numbers of engi-
neers and scient.sts which scon may eliminate
Amer:ica's technological edge over the Soviet Uniou
With starting salar:zes for most DOD engineers aad
many screntists $4,000 to $6,000 beluwv the private
sector, one sérvice reportad last year an 201l.ty
to f1l1 les< than half of i1ts GS-5 and GS-7 entry
level positiens

Data covars foreign graduate students in each
scrence and engireering discipiine .n terms of
tevel of study, se«, and type of control (public
or private)

-

-————

PRI PR

PP




e e TR L e e 3es e v e e g PN -

Name or Organiza- Tune Period

Conductin; Title Addresed Poputation fvpe ot
m_n_h;tiij_k_t_i Date_ by Study  Stadied Study Resules
Industry/Founder The Price 1980's Lhgineering Paper Possible trends arc Induotry and Covernment auy-
Societies Forum of Seed Faculty and mentation of ~clence and enpineeriny, faculty sala-
on Engineering Corn by Graduates ries, reconcentration of R&D 1n fewer universities
Manpower J Thomas erosion of quality in second-tier uriversities and
17-19 January 1982 Ratchford coliepes more basic research in industry, although
we have problems at the university and college
level 1in science instruction and research, 1t 1s
at the hipgh school level that we face disaster in
the short tem
The ©ashington Government, 1980 Engineers Article Ari1zona State University is developing a $32 million
Poet Industry, “"Center for Excelience in Engineering” that repre-
¢7 December 1981 Academia, sents a partnership of the state government, the
Engineer university, and private industry Major electrunic
Shortage and high-technology employers such as Motorola
Spatks a are providing $9 million on the center's funding,
QOnce- enabiling ASU to add 60 positions to its engineering
Unlakely faculty, increase teaching salaries, and expand
Merger graduate and undergraduate enrollments  Several
by Thomas other major schools have set up similar partnerships
W Lippman Sranford, Rennseclaer Polytechnic Institute, Carnegie-
Mellon, and North Carolina are among the univeisities
that are working with industry to develop or expand
thei. technical education facilities
F-48
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Name or Organiza-
tion Conducting

Study

American Assocldtion
for the Advancement
of Science

6 January 1982

o e en e o s s

L R e

Time Period
Adidressed
by Study_

Title
Date

The Other
Frontiers
of Scirences
by D Allan
Bromley

1980 s

Populatio
_Studied
scicnce on
Tecnnology

Saen v a h e - -
U \ersa o
-—
-~
-

n Type of
Study Results
d Presidential The U S still has overal', the world's
Address stronpest scierce and technologv enterprise,
but this strength 15> 1n substantial jeopaxdy
This 1s a time of rapid change in public
expectation of science and techrclogy We
must build a new public constituency for science
and technology We must redbuild science and
matnematics in the nation's schools to foster
both 1ncreased public literacy and the foundations
for professional development We should not
embark on crash corrective p.ograms, but rather
make changes consistent with the time constants
involved of the systems in.olved We must re-
build bridpes to the national security and
defense enternrise We must reburld bridges to
private .ndustry and help 1t tc focus on thc
international marketplace
F-49
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Name or Organiza-
tion Conducting

Study

The Institute of
Electrical and
Electronics
Engineers

—i———

Title
Date

IEEE Man-
power Infor-
mation, Letter
to Ms Jeanne
Carney from
Richard J
Gowen dated
24 November
1981

L e e L I N

PUS

Time Period
Addressed
by Studvy

Type ot

Population
Study

Studied

1980's Electrical Letter
Engineering

Graduates
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Results

There 1s limited data availavie concerning engineer-
ing manpower needs. A summaiy of the IEEE workshop
on "Fngineering Manpower Sunvlv and Demand Examining
Relationships" 1s presented The summary states
Industry would rather hire new gracuates and train
them to support new projects rather than hire experi-
enced engineers, engineering salaries, even for new
graduates, have failed to kcep up with inflation
during the latter part of the decade of the severn-
ties, there is a severe shortage of qualified faculty,
especially at the Ph D. level, by retraining existing
engineers, the number presently forecasted to be
available should be adequate to meet the predicted
requirements of industry, a call for an in-depth
evaluation of the 1ssue of provid.ny engineering
manpower to support the continued national growth.
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Name or Organlza<
tion Conducting
Study

Mational
Commission on
Research

Nat:onal
Association
of State
Universities
and Land-Grant
Colleges
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Title Addre-sed Population Type of
Date by Study - Studied Sy Results

Accountabilaty 1980's University Report For the most part of a half century, the federal

Restoring the Research government and the research universities of the

Quality of the nation have been associated closely i1n the support

Partnership and performance of research  Recently, this re-

1980 lationship has become strained The partners have
developed different views on the objectives of their
associarion and the conditions of their collabora-
tion The conclusions of the report are There is
no i1ssue about the need for accountability, the
1ssue 1s how that accountability is to be vendered,
differences between the government and the univer-
sities over this 1ssue have caused a deterioration
sf their relationship, the universities must reg-
ulate themselves more effectively, and the government
must reduce the detail and volume of i1ts require-
ments, the management tools currently available %o
address these accountability problems are inadequate

The Doctoral 1980's Engineering Policy Paper recognizes the need for acrion and identifies

Shortage in Doctorates Paper appropriate actions for universities, industry, and

Engineering government  All are well-worn and general

A Growing

Crisis by

Dr Russel

C McGregor

F-51
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Name or Oiganizd-
tion Conducting
Study

The Science
Teacher
May 1981

National Science
Teachers
Association

Tt B i

Title
bate

Science
Education's
Future The
Case for
Government
Support by
Donald W
McCurdy

Science and
Engineering
Education

in the U §
An Analysis
of the NSF-
Departuent of

Nne Period
Addressed

by Study

1980's

1980-2000

Education Report

by Bill G

Aldridge undated

Population
Sdrudied

Scientists

and kngincers

Scientists

and Engineers

RS
—
—
"
v
Type of
Stud/ Results
Article The Reagan Administration's OMB proposed cuts in
the science cducation budget of the NSF which would
virtually eliminate science education programs from
the entire federal povernment The article argues
against such cuts with well-worn NSF rhetoric
Comment The deterioration of science education in secondary

schools 1s correctly 1dentified with the foilowing
factors The low priority given to science in che
schools, the reduction in teaching resovrces and
materials, 1nadequate teacher salaries, the general
lack of support for science teaching The low
priority given in our schools 1s not merely a iocal
or state pheromenon A major share of the respousi-
bility rests with the scientific community, its
scirntific societies, and the federal agencies which
fund rcience and scientific research
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Name or O, ganiza-
tion Conducting
Studv

High School
Chemistry Teacher
Conference

6 November 1981

The New York
Times P# C6,
22 September 1981

!
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Time Period
Addressced
by Study

Title
Date

Crisis in 1980
Physical

Science

Teaching

1n High

School by

Dr Trevor

G Howe and

Dr Jack A
Gerlovich

The Science 1980's
Age 1s

Turning

Darker

by Fred

M Hechanger

N e T e o e -
P, i
-
—
-

Population T'ype of

Stadied - btudy
Secondary Report
School Science
and Math
Teachers
Science Article
Education 1in
Elementary
and High
Schools

F-53
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Re.ules

The report 1s a summary of the estimated supply and
demand of secondary science and mathematics teachers
Schools are not petting and keeping the excellent
teachers 1n science and math that are needed
Science educators perceive the problem to be a lack
of serious commitment by government and the science
establishment  Supply and demand are directly
affected and correlate highly with economic con-
ditions of the nation There are perceived shortages
of teachers in the physics, mathematics, chemistry,
and earth science fields

This may be the aze of science everywhere except in
American public schools At least lalf of all Amera-
can high school graduates have taken no'more science
than tho minimum requirement of one year o biology
and no mathematics beyond algebra In the 1980's,
the Jananese education system 1s much better equipped
than its U S counterpart to produce workers with a
high level of skill in math, science, and engineering
that the economy of the future will require Scien-
tific 1lliteracy i1n a world 1in which science and
technology play so great a part seriously undermines
the crtizen's capacity to understand society
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Name or Organiza-
tion Conducting

Study

The

Chronicle of

Higher Education

16 Sept

1981

Comparative

Strategy, Vol 1,

Ho

i

4, 1979
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Time Period
Title Addressed Population Tyue of
Date by Study Studied Study Results
Widespread 1980 University  Article Twenty-two tull professors in the biological sciences
Reports of Faculty have recerved job offers from private industry  Their
Faculty average salary at Wisconsin was $38,8C0 The average
Raiding offer was $56,600 University administrators and
Raise Alarm department chairmen say that faculty members who are
Among Univer- tempred by outside offers are not motivated solely by
sity Officials the prospects of higher salaries While in vartually
by Malcolm G. all of the incidents of idaiding, the professors recrutted
Scully to private fields received more money, they frequently
say that increa<ing academic bureaucracy and deteriora-
tion of research facilities play an equally important
role in their decision An incredible bureaucracy has
been wnflicted on all university research everywhere
Soviet Eco- 1950-1975 Soviet R&D  Articile The Soviet leadership has long placed heavy emphasis on
nomic Problems Personnel the training of natural scientists and engineers in
and Techno- recognition of the importance of these positions in the
logical Oppor- economy, incentives such as relatively high wages, above-
tunities, by standard housing, and other privileges have been utilized
Daniel R. to attract individuals to these occupations  Since 1950,
Kazmer the supply of scientists and engineers has grown dram-
atically The average annuai rate of growth of scien-
tists and engineers in R&D 15 8 4% 3a the 1963-75 period
The average annual growth of estimzred Soviet experd:i-
tures on sciedce s over 10%, The best talent has been
directed tc defense-related activaty
F-54
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Name or Organiza-
tion Conducting

Study

Subcommittee on
Economic Goals
and InterGovern-
mental Policy,
Joint Economic
Committee

American Elec-
tronics Assoc

American Elec-
tronics Assoc

g

Title
Date

Statement

of Dr

Karl Willen-
breck,

3 Nov 1981

Planting the
Engineering
Seed Corn
by Pat
Hubbard

Aug 1981

“echnical
Employment
Projections
1981-1983-
1985

May 1981

Time Period
Addressed
by Study

s

Fype of
Study

Population
_Studied

1980s

1980s

Electrical, Testamony
Electronics

Engineers

and Computer

Sciences

Engineers Report

Profession- Tables
als and of Work-
Parapro- force
fessionals Proujec-
tions

F-55
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et

Flectronics companies have grown at a 17% annual rate
tor the past 10 years Electronics dccounts for 464
ot the GNP fhe shortfall between supply and demand
of BS/EE and CS engineers projects to 129,000 by 1985
or 25,000 annually 7To meet the needs of the elec-
tronics industry alone, the engineering schools would
have to triple their output of EE and CS engineers for
cach year for the next 5 years The shortage of engl-
neering talent i1n the U S does not stem primarily from
a lack of students, but rather from the shortage of
euucational :esources to ecucate them The faculty
shortage 1s .he most serious problem

An increasing natronal shortage of engineers threatens
to limit the growth of high technology and negatively
impact the continued health and expansion of the elec-
tronics industries  The shortfall for the electronics
industries alone projects to 25,000 EE/CS B S engin-
eers annually through 1985 This shortage is primarily
due to a lack of capacity of engineering colleges,

Projections are made by region for employment in pro-
fessional labor force for electronics engineering jobs
Labor categuries and educational requirements are listed
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National Qccupa- The SC1EQS of 1980 All Occupa- Heport lae National Nccupational Information Coordinating Com-
tronal Informa- the NOICC/ tions mittee has developed and implemented an ocuupational
Exon Coordnga:;gg gglggpeetyggs information system at the federal, state, and local
ommittee, Bureau levels
of Labor Statis- NOICC Admin-
tics istrataive
Report No 5
Apral 1981
American The Shortage 1980s Skilted Report Three out of four jobs i1n the 1980s will reguire tech-
Vocational of Skilled Workers nical training below the B 4 level Yet more students
Associration Workers than ever are dropping cut of mathematics and science
Undated after the tenth grade, eliminating them from rechnical
careers  There 1s a growing mismatch betweea the neceds
of tne workplace ard cthe skills of U S workers The
post-baby boom generation will provide fewer workers
to fi1ll openings due to retirenent During the 19890s,
there will be a sharp drop in the growrh of he labor
force from the current ?.2% rate to 1 1%  Some 22,000
new machinists and 9,000 tool aud die makers will be
needed 1n the U S chrough 1$85. Coatinued vocational
education 1s mandatory
American The Vocation- 1980s Vocational Testimony Public vocational education today serves almost 17
Vocational al Education Skilled million Americans Vocational educarion programns are
Association Enterprise in Labor avai'able 1n schools attended by more than 98% of all
1980, A State- hign school senrors A detailed description df this
ment by Dr network is provided with supporting statistical data.

Gene Bottoms
17 Sept 1980
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Name or O ganiza-
tion Conducting

. Studs

American
Vocational
Association

Tne Analytic
Scaences
Corporation

s e« —pam e =

Time Period

Title Addressed Popuration Type of

Date by Study __ Studied . deudy
Statement 19805 Vocatioral  Testimony
of Dr Gene Skilled
Bottoms be- Labor
fore the
House Bank-~
ing Subcom-
mittee on
Economic
Srabiliza-
tion
24 July 1981
A Prelim- 1970s Foreign Report
1nary Inves- Graduates
tigation of of U S
Foreiga Highet
Graduate Lducation
Technical Institu-
Student tions
kducation in
the United
States
30 June 1980

F-57
k. ? -

Results

Specific recommendations are made on how to make skill
training a part of economic revitalization Very
detarled

The number of foreign students enrolled in U S 1institu-
ctions of higher education has been increasing steadily
since 1945 Since 1964, their numbers have more than
tripled The must dramatic increases have been in the
number of foreign students enrolled in scuence and
engineering curricula at the graduate level Concern
has been exoressed that foreign students are replacing
Americans 1n graduate science and englneering programs,
technology may be transferred from the U S, to economi-
cally competitive or hostile countries through foreign
student education, a large proportion of the foreign
graduate students" education is financed by U S. govern-
ment resources indings are that in 1979 over
260,000 foreign students were enrolled in U.S. colleges,
29% of the foreign students were majoring in engineering
and 15% 1in sciences, foreign students comprised 40% of
the total enrollment in engineering at the masters level
and 477% at the doctorate degree level, over 40% of
foreign grauuate students and over 50% of foreign engi-
neering graduate students rece..ed financial assistance
from the U S universities in e form of teaching and
research assistantships, the U S. government sponsurs
over 3,000 foreign postdoctoral and advanced researchers
to study in tiie U S and more than 25% conduct research
in technological and scirentific areas.
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Title Addressed Poputation Tvpe ot
Date by Study sStudied Study Resulis
Education 1950-1980 Scvret/ Summary The report presents a summary of the findings of a
and Ewploy- us Report five-year research effort in the comparative study of
ment of Scientist US and US S R training and utilization of scien-
Scientasts and Engi- tists and engineers While problems in J § science
and Engi- neer Com~ and engineering educdation and utilization seem ~.ute,
neevs in the parisons they are even more scrious whel contrasted with what
USs and 1s haopen.ng 1n the Soviet Union The Soviet co™mit-
Us S.R ment to the w2velopment of large cadres of highly-
Summary trained scien.ists and engineers 1s clear, to bring
eport and about improvements in tue economic sphere ond thus
Commentary 1ncrease the chance of Soviet success in its Jompeti-
on Implica- tion with the western world Data are provided on
tions for comparative U.S /Soviet curricula .n elementary,
U S Nation- secondary, undergraduate, and graduate educational
al Securaity institutions Output data are provided 1n addiionm,
Policy qualitative comparisons are made which, in general,
SSC-TN-ISR-15 tend to diminish the impact of Soviet quantitative
by Catherine advantages
P Ailes,
Francis W
Rushing
May 1981
5
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Name or Orgaunica-
ticn Conducting

Study

American Council
on Education

Nation-l Asso-
ciation of
State Unver-
sities and
Land-Grant
Colleges

———_. -

{ime Period
Addressed

by btudy

Title
Date

Recruit- 1980
ment and
Retention
of Full-
Time Engi-
neering
Faculty,
Fall 1980
by Frank J
Atelsek,
lrene L
Gomberg
Oct. 1981

The Doctoral 1980s
Shortage in
Engineering

A Groving

Crisis

26 Ocr 1981

Population
_Stud. od

knglneer-
ing Faculty

kngineering
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-
—
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L

ivpe ot

Study

Summary of

burvey

Policy
Paper

Results

Findings indicate that most institutior, have been
unable to recruit and retain a full complement of well-
Con-

qualified faculty in many fields of engineering
sequently, teaching loads have increased, greater

reliance has been placed on teaching assistants and
part-time faculity, and the range of course offerings
has been reduced 1n certain subjects

that the quality of research and instruction 1in

engineering colleges is on the decline
provided by engineering field
almost 10% of full-rive engineering faculty positions
were unfilled at the beginning of the fall 1980 ternm,

of these, 45% had been
Durinpg 1979-80, almost

Data are
Examples are

acant since fall 1979
00 full-time engineering

faculty voluntarily le.c academia for full-time

employment 1in industry

representing 2.7% of the

ermanent, emp.vycd faculty.
P proy

There 1s a critical shortage of doctoral level engi-
Enrollment in undergraduate ergineering

prograus has risen stcadily and most colleges are
operating at enrollment levels which, 1f sustained

neers

Many believ

e

over long periods without the infusion of substantial
new resources, wi’'l result in the erosion of the

quality of educational opportunity
for cooperation of academia,

mendations are made

1ndustry, and government.

General recom-
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Name or Organizd- Lae Porrod S
tina Conducling Iitle Addressed Popul 1t 1on lvpe ot
Study Date by Study Studicd Study Kosults H
The Reflector, How Secure 1980 Llectrical Article Many ¢ lectrical enpineers bave been laid ort witinn the z
Boston Sccrion 1s Your Enpineers na»t lew months Recent lavoffs are waveheon's Dara H
of the Institute Job, by Systems Divi.ion, 250 DOT's Tramsportation System .
of Electrical and Lphraim Center, 50, GTE's StU Division, 195, Honeywell's :
Electronics Fngi- Weilss Information Systems bi.ision, 400, Nixdorf, 250, .
neers Polarorwd, 1,000 A Ju,i.1it of some 40,000 £h jobs
1 Feb 1982 natiomside 15 projected for 1990 New England experi-
enced ¢ simylar situation about ten years ago The X
prejected demund for new REs up to 1999 1s about :

172,000 By the vear 1990, the annual rate of produc-

tion ot enpineers will exceed semand by about 40,000

This means that by 1968 about 40,000 Ebs will be .
unable to tind englncering )obs Lxperience 1ndicates K
that most of these will be older engineers Jdisplaced

bv younger, less expensive enpineers Experiznce during
Lhe early 1978y 1ndicated that manpiwer studies based -
on data cellected from colleagues were usually at least :
4> teliable -~ and alwavs more timely -- than tnat -
based on industry or government data
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Nawe or Organiza- Time Per.od
tion Conductiag Title Addreossed Population frpe of

Study Date by Srudy = Studied Study

Renulls

forps of Fngineers Developing  July 1980 Corps of En- Pubished Thos studv anadyees the Corpy of Engincers work
and Managing gineers Work Report foice —equirements for the 14¥8G's and identitics
the Coips Force cnerfice dctions which will develop the work force
Work Force (12,500 arc tu tee? those needsy Pupose was to determine f-¢
for Future classified imvestimencs 1n enployee developwent and management
Miss:ions as S&E's, that must be made trdav to assure the Corps will
huve the personnel .esources to weet the challenge
.f the rext decade Recommenderions were
(1) Exploit mission opportunitie in greas where
personnel rrsources are sippo.' ¢d by national
interes: (2l velon the wark fcree by in-house/
out -0 -house rruiaing and by delevat.ng r2crurtrent
and cuareer develurmeat to the lowest level so ¢
deal with reality (3) Manage the work Corce bet-
ter {4) Fi1ll key sk-1! meuds (a) HMapigement,
(b) ‘technica’, (¢) Mission Support,{%) Make 4
yearly invenrory of Corps requicements  Une S&E'.
studv indica’ed over a five-year pertaed, cver 6% of
S&E's at each level Uould de new to their job and
that increased pressure will produce a shortage of
3400 SeEs at the lower luvel over a five-year
periold,

Imp.ct on DAD  Shoriage could adversly affect al’
services since Corp. 12 mair MILCON ~gent for
Congress
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Name or Orgamiza- Time Period
tirn Condusting Title Addressed Population Type of
Study Date by Study Studied Study
Ad Hoc Task Industrial FY 79 HASC DOD In-House Report
Croup - DUSDRE Barriers on Hearing to Laboratories
(REAT) DD Labs 9/7%
F-62
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Results

Recommended a single control mechanism be adopted
to govern the level of internal laberatory opera-
tions, i.e , a dollar ceiling on total civilian
payroll of each Lab. This would remove ceiling
constraints without allowing Labs to go wild,

1t woald remove high grade constraints since only
dollar amount uoulg apply, and it would strengthen
the author:-ty of Lab management officials

Impact on DOD  Would certainly solve many exist-
ing problems ldentifed on guestionnaires.
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tion Conducting Title Auadressed Populacion Type of
Study Date by Study _ Studied Study
Hum RRO Representa- 1980-1981 DOD Minority Published 1

tion and
Relative

except demo-

and Female

graphics pre- Scientists

Compensation sented from
Dec 75/Dec 79

of DOD

Minority and

Female
Scientists

and Engineers

and Engineers

N % of DOD 3,

Results

Female SAE's in DOD compared to all other

Report sectors are under-vepresented across the board,
and grossly under-represented in supervisory/

managerial (GS-14%*) levels

2 Compensation for minoricy males is about

4% less than non-minority males.

53,977 N-M Males
4,060 Males

1,782

316 M remales

N-M Females

89.7
6

-
~

Q3 ot age

5 Compensation over a
ed in "AF"” and "Other DO

6. Over a period of time, fewale promotion was

slower than male

Impact on DOD

be placed on EEO and particular attention shouid

be denoted to career mid-level patterns.

+

Compensation for females 1s avour 9% less

Compensaticn of all groups is about level
30 at ent-y and become more disparate as a function

period of time deteriorat
D

Added recruitment emphasis should
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Name or Organiza- Time Period i
tion Condugting Title Addressed Population Type of 1
Study Date by Study Studied Study Results %
H
ODASD {M, RA & L) Report to First Report Uniformed Unbound In recruiting and retaining engiaseers, the Air {
(Education and HASC - 1981 to Engineers Report is impacted most severely because they use i
Training) Shortage of undated 1982 fewer civilian and more uniformed engineers than :
Graduate either the Army or the Navy. They have had 2
Educated great difficulty in meeting-gradeate 6fficer H
Engineer requirements, AF will exercise the option of +
Officers paying continuation bonuses 1
This H
report Although the Aray is experiencing some difficulty,
19382 the problem is not as acute &s the AF due to :

extensive use of civilian engineers. Army will
not exercise the continuation bonus.

3 The Navy already has pay incentives for categories
which include both engineers/non-engineers, i e.,

submariners. Since the continuation bonus cannot
be combined, the Navy will not exercise the option

'mpact on DOD  AF could have to civilianize some
fficer engineer categories in order to come
. en close to their requirements N
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Name or Organiza- Time Period
tion Conducting Taitle Addressed Population Type of
Study Date by Study Studaed S tudy
Joint logistirs Civilian Mar 80 JLC Civilian fLublished
Commanders Joint Fnzineer 30 Sep 81 Envineers Repert
Panel on Civilian Recruitment, AFSC - 4,848  (Fxtensive
Personnel Mgmc Retention AFIC - 2,234 Appendices
and Use DAPLOM - &%, 928 and Tagbles)
Throughout MMC - 21,970
the JLC
30 Oct 81

Results

The 11 adentitied four perceptions about the
JLC civilian engineering force and set out to
prove or refute thisce perceptions

d Difficulty in recruiting because
Tederal salaries were not competitive with
the private sector

b Recruiting program and methods needed
improvement

c JLC was experiencing a retention problem

d  Engineers were not having full use made
of their professional skills and abilities

All proved to be true but the salaries are non-
competitive at the entry levels, Federal saluries
u4re not competitive at mid levels  Recommenda-
t1ons included updating their data base for JLC

so that data could be used easily, moderni_e
recruiting and centralize it, develop infor-
mation programs for engineers, encourage pur~

suit of educaticn, monirtor resignations, transfers,
and terminations and provide counseling, that

JLC managers determine what i1s engineering work
and exercise better position management in writing
PD’'s

Impact on NDOD  Makes some good points on adver-
tising phra<es and wethodologies from which we
could learn

r
2,

4,
5 R

S
A 3

MOTE Part of their data was invalid due to “coding
inaccuracies in the Civilian Persvnnel Data
File maintained by the Defense Manpower Data
Centexr, Monterey, California
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Name or Organiza-

L L o

Time Period

- dverm———— s e b e

tion Conducting Title Addressed Population Type of
Study Date by Study Studied Study

Individual Use of Experience Rome Air
Al Delucia Military during his Development

Officers career Center

as Direciors (Prior to

of R&D 12/81)

F-66

Results

Identifies problems which contribute to waste of
and manpower through the assx%nment of military
)

personnel as R&D directors (

Frequent rotation,

(2) Assignments to "broaden” officers, (3) Re-
quirements imposed by OER's, (4) Officers’ concern
over good IR rating, (5) Lack of continuity and
confidence in officers, (6) The view that

rotation of command is better than continuity

of command, (7)

If officers specialize, they may

decrease their promotability, (8) The assumption
that an officer who can command can also manage

an R&D function,

(9) [he tendancy of the military

departments to identify commander positions for

officers, (10)

The layering of command.

To alleviate these problems (1) Strongly de-
emphasize the administrative emphasis of IG re-
views, (2) Limt responsibilities of amilitary

to general items -- not R&D, (3) Return

the direction of the development/engineering pro-
cess to qualified civalians, (4) Restore meaning-
ful responsibilities to civilians, (5) Discourage
the idea of “icers must be experts in N things to

get . pro~ation,

(6) Lengthen tours of duty,

(7) iusure officers are rotated to mect DOD
requiriments and not the officers career program,
(8) 1f above changes cannot be made, consider
civilianizing all technical positions.
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Name or Organiza- Time Period
tion Conducting Title Addressed Population Type of
Study Date by Study Studied Study Results

USAF Scientific 23 Apr 79 USAF S&E's Report and Report recommended short-term solutions Find an

Scientific & Engineer- 30 Oct 79 Briefings alternative to "billet validation system” for

Advisory Board ing Manpower determining advanced degrees, recall reserve
Shortfalls enpineering personnel and retain passed-over
Within the S&E's, re-examine the mix of civilian versus
Air Force mrlitary S&E's, cross-train qualified officers

to serve 1n engineering and project management,
improve morale of S&E's, conduct in-depth exit
iaterviews to find out why; re-examine assign-
ment priorities, examiné current regquirements,
increase inputs te the MS degree program, pursue
education incentives to attract and retain S&E's

Report recommended lcag-term solutions, increase
money and promotions, increasc ROTC inputs,
increase the AECP, increase use of AFIT, 1increase
recruiting budget  AF response indicates attempts
will be made to comply by FY82

Impact on DOD  Based on information from AFSD
personnel list and results of DOD questionnaire,
AF has not been overly successful.

F-67
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tion Conducting
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Wr——. =er

Title
Dute

OUsSb

Military-
Technology
Sharing

5 Oct 81
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Time Period
Addressed
by Study

Type of
Study

Populatiorn
Studied

Jan-Mar 1981 Universities Correspondence

Results

barly an 1981, DOD opted to place Very High Speed
Inteprated Circurts (VHSIC) under the
Intcrnational Traffic In Arms Regulation
(ITAK) which 1n effect, bars all foreign
nationals other thun immigrant aliens from
decess to data 4t universities A letter
stgned by the presidents of five major
American Universities was sent to the
Sceretaries of Commerce, Defense, and

State expressing their deep concern rcgarding
such governmental restrictions being placea

on rescarch publications and discourse among
scholars as well as discrimination based on
Nutionally in employment of faculty and ad-
mission of students and visiting scholars
Conclusions  We do not have adequate informa-
tion at hand to readily and intelligencly
answer some of the basic questions There

1$ no national policv on the 1ssue of export
control of U S technology and the DOD 1nterim
policy has not been finalized National policy
should result from interface of government,
industry, and academia

Po sible impact on DOD Labs If enforced could
Ciuse pervasive conflict between ascademic/mili-
tary communities and cause extreme difficulty
in contracting R&D to universities
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Name or Organiza- Time Peiiod
tion Conducting Title Addressed Population Type of
Study Date by Study Studied Study Results
OPM - A Federal 10-6-80 Only as 1t Bound Report 1 Recormends Fank-In-Person approach to
Classification Position 4-81 applies to professional jobs (This 1s available under
Task Force Classifi- S&E's RDGEG)
cation Sys-
tem for 2 Recommends more sensitivity to changes
the 1980's in the market but recommends no definitive
Apr 81 way to do so
3 Recommends a separate supervisory grade
level pay increase so supervisors would have
more money if not a higher grade when they
perform supervisory duties
Impact on DOD Tono little, too late
F-69
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tion Conducting Title Addressed Population Type of
Study Date by Study = Scudied Study Results
DOD President 8 Feb 80 Components Draft White DOD assessed material submitted by the three
Carter's 1 Jul 80 of DOD Paper services Problems identified poor secon-
Review of dary level math and science education,
Science fewer people choosing math and science options
and in college, foreign students, pay caps, high-
Engineering grade ceilings, the unfavorable career atmos-
Education phere presently presented to potential S&E's
Recommendations included increasing pay, re-
moving cielings, subsidy of students in graduate
school, working with and encouraging univer-
sities to maintain their technological base
Report indicates Army 1s short %04 engineers,
273 scientists, AF is short 1180 officers,
744 civiiian S&E's, Navy 1s short 1500 officers,
450 civilians
Impact on DOD Labs Continuing
F-70
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Name or Organiza-
tion Conducting

Study

DOD LMTF

Time Period

Title Addressed Population Type of
Date by Study Studied Study
Report of June 1973 DOD RDEE First
the DOD Oce 3979 Laborator:es Interim
LMTF (LMTF formed Report
Jul 80 17803
F-71
« .

Results

There are significant barriers impeding effective
role performunce management flexibilicy, staff,
facilities, equipment Recommend LMTF ta'.e cor-
rection on addressed barriers  Personnel and Man-
power, Facilities and Equipment, Procurement and
Acquisition Within the asrea of Personnel and Man-
power, the following are considerzd barriers
Frequently changing manpower ceilings
2. “igh Grade Reductidn
3 Salary Competition
4 Travel and Transportation Limits
5 Inspections and Audits,
Within the area of Facilities and Equipment, the
problem was twofold
1. Inadequate modernization of Lab facilities
2 Insufﬁicienc modernization and acquisition
of Lab equipment
In the area of Procurement and Acquisition, three
barriers were identified
1 D&F limic and process
2 Contracting
3 Needed improvements in Lab financial management
systems.
be continued, i.e.,
. Continue work to identify and address

remaining barriers
Adopt selective epplication principle
for Labs

Provide follow-through action at 0SD
and service levels

Monitor progress

Assess Lab vitality over time.
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LMTF also recommended essential actions

AR D b o § i hesing S8 w5t e WY

o s ten o n

et ph el S S NEPVIVY S AR WL SR L bl ST W e




|
z
|
|
|
|

P

a———

[

Name or Organiza-
tion Conducting

Study

OUSDR&E

k| IR A

ey ot e———

B P Sh AR P Rarts T S ———— v - 5 e

e et R
—
—
- -
Time Period
Title Addressed Population Type of
Date by Study Studied Study Resules
Required As 1980 DOD RDT&E Published Repcer aiscusses the responsibilities of the DOD
In-House Establishment Report internal rescarch, development, test and evalua~
Capabilities tron establishment which 1s comprised of pro,ram
for DOD Wanagement offices, laboratories, R&D centers,
RDT&E test and vvaluation activities, and other tech-
1 Oct 80

nical organizations  These organizations employ
60,000 people and have a total annual budget of
approximately fave billion dollars  This report
describes the capabilities of these RDT&E organy-
<atrons which constitutes the diverse mix neces-

>dI'V 1o support DOD technolegical strength require-

ments,
F-72
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Name «r Organiza-
tion Conducting

Study

Office of the
Director of
fefense Research
« Engineering

et e cpanam

Results

SLUdY was 1nitiated 1n rosponse to management

obrectives stated by SECDEF

1

3

4

Study addressed

Does DOD really need in-house Labs?

if ycs, how should the Labs be organiced
and managed to get the most of them?

What 1s the most appropriate division of
effort between the in-house Labs, industry,
universities, and other performers in RDT&E
programs?

What 1s the proper size of the Lab complex?

Results were

J

DOD does need 1in-bouse capabality
Recommendations were made to each service on
possible 1mprovements although overall DOD
endorsed organization of service Labs

DOD study considered too much in-house work
being performed particulacly in Technology
Bas~  Recommended Labs reduce in-house
personnel by 3000 in FY76 and 1600 in FY77
and the resultant savings be applied to
contracts.

Recommended overall decrease of 10% to 15%
in the Lab personnel system to take place in
FY?6 and FY77
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Time Period
Taitle Addressed Population Type of
Date _ by Study Studied Study
The DOD April 1974 DOD R&D Lubs  Publishad
Laboratory  April 1975 Report
Utilization
Study by
John Allen
Rodney E Granthem
Donald 8 Nichols
28 Apr 75
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Results

Based on this study and previous studies (notably
that of the International Institute for S:crategic
Studies) the technological edge the U S (West)

has held over the Russians (East) has perished so
that we may no longer count on quality versus
quantity  This ledimwiogical debilitation is

viewcd as resulting from the shortage of scient.sts
aad (more particularly) engincess ir the U.S work
force, plus the fact that in competition for the
scarce commodity (engineers), the marke: 1s unfavor-
able to government Indications are there will be
severe shortages of electronic, computer and chemical
personnel  Bureau of Labor Statistics has projected
an annual average of 93,000 job openings in the
1978-1990 time frame. Durirg the same period, BLS
predicts the average annual .upply will be 77,000
for an annual shortfall of 16,000. Further, the
quality of education and educational facilities are
questioned, and this trend is seen as continuing
because of cutbacks in Federal spending. The mil:-
tary community (DOD) is predicted to have difficulty
recruiting and rcraining engineers due to pay caps,
highgrade ceiling., and better opportunities in
industry

tion Conducting Title Addressed Population Type of
Study Date by Study Studied Study
Congressicnal Engineering 1981 Engineers in  White
Research Service Manpower US and DOD  Paper
Library of A Survey of
Congress the National
Problem and
the Problem in
DOD
21 Dec 81
F-74
20
| O
L
e e
i .
t N ~
. .. . .
. B .
A - v

Ly st

e b gas

e

.

LD s S LT e, AN T e 4

[FRYTRENCTPYE RN ER




e e e e e T -

—

-
M e

¢ .

s en

Name or Organiza- Time Period F
ticn Conducting Title Addressed Population Type of :
Study Cata by Study Studied Study Results

Ceny

Human Resources None Various DMDC data Correspondence In response to request for Mr. C W Weatherholt,
Research Organi- 27 Mar 81 (1976-198u) with extensive  Director Staffing and Career Management, 0SD
zation rables and (MRA&L) , provides information on the numbers of
4 stataistical engincers in place at the beginning of FY76 and
data FY80 Also, sent voluntary and total separations
for all 26D by vear for the FY76-80 by grad-
groupings

4 Nov 6. In response to request by Mr Jerry L. Calhoun,
Deputy Assistant Secretary of Defense, Civilian
Personnel Pulicy, provides data on starting
salaries for BS level engineers in DOD versus
\ndustry

1 Dec 81 Additional response to above: Compares DOD
salaries to a national Batelle survey of salaries
paid to more than 50,000 enginesrs engaged in
R&D and ¢ sulary survey of over 150,000 engineers
conducted Ly American Association of Engineering
Societies

8 Jau 82 In response to oral request by ¥r. Jerry L. Calhoun,
Deputy Assistant Secretary of Defense, Civilian
Personnel Policy, provides statistics on accessions
and separations of engineers/scientists as a func-
tion of grade and age.
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Name or Organtiza-

tion Conducting
Study

The Chronicle of
Higher Education

The Chronmicle of
Higher Education

The Chronicle of
Higher Fducation
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Title Addressed Population Tvpe of
Date by Study Studiced Study Results
Reagan Bulget 1982 Basic Research Article Reanan's budpet for FY 1983 would provide a dramatic
Would Cut Stu- increase 10 basic research spending, 19 2%, in defense-
dent Aid, Arts related projects Except for the Dept of Defense,
and Humanities the research budgets of most federal agencies would
Funds by One- burely heep pace with inflation  DOD basic rescarch
Third would increase from this year's $694 6 million to
17 Feb 1982 $828 1 million in fiscal 1983 By contrast, the
research budget of the Nationsl Science Foundation
would increase by 8 3%, from $974 5 to $1 05 billion
Soviet Offi~ 1982 Soviet Scien- Article Bo.1s Melnik, Rector of Kishinyov University, a typi-
cials, Forced tists and cal provincial 1nstitution on the Rumanian border said
to Cajole Lngtineers that he had to cujole students into applying to study
Students to science  “Over the past ten years, we have seen a
Take Science clear decline in enthusiasm for the natural sciences
Courses and technical disciplines compared with the humani-
20 Jan 1982 tres. This has been noticed by my colleagues all over
the country "
Englneering 1981 Engineers Article The National Academy of Engineering told Congress that
Schools Urged universities could help eliminate the severe shortage
to .orge In- of engineering faculty members 1f they conducted more
dustry Links research directly applicable to industry, encouraged
14 Ocec. 1981 professors of engineering to serve as consultants to
industry, and required their faculty members to have
real industrial experience
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Name or Organiza
tion Conducting

Study

Scientific Man-
power Commiss:on

The Boston
Globe

———— v

Title
Date

Supply and
Demand for
Scientists
and Engi-
neets

Jan 1982

High Tech
Faces a
Crisis an
Personnel

9 Feb 1982
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Time Period

Addressed Population Tvpe of
by Study Studied Study
1980's Scientists Review ot
and Engi- Available
neers Studies,
Estimates
of Supply/
Demand for
All Major
S&E Discap~
lines
Present Engineering Article
Universities
F-77
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Results

At pr.osent, there are no accurate predictive models, or
cven any that have consistently woraed well in the past
Some trends .n scientific and engineeriny manpower
supply and demand seem fairrly certain  Except 1in com-
puter science, the supply of most scientists appears to
have caught up with, and generally exceeded the number
of job opportunities in science There 1s disagreement
das to whether the supply of engineers will e.ceed the
demand 1n the 1980°s, or whether there will be short-
ages in at least some engineering disciplines  The
number of new engineers gradusting at the baccalaureate
level has been rising since 1975, and the increase can
be expected to continue at least through 1985 A high
level of demand has not only fueled that increase, but
has utilized so many engineering graduates at the B S
level that graduate enrollments of U S students have
not climbed commensurately, and shortages ¢f Ph D engi-
neers have become serious 1n academic institution.

The general levels of funding from both industry and
government to support research and development will be
major determinants of actual demand

A wealthy 1industry's insatiable appetite for young,
bright engineers caanot be met by resource-poor univer-
sities and colleges working witn 20-year old, obsolete
equipment and an ag.ng, overworked faculty The Massa-
chusetts High Technology Council will formally ask its
110 members to ante up 2% of their research and devel-
opment expenditures to engineering education, abcut

$14 million  Each company will choose how to spend 1its
funds  Data General and Wang Laboratories donated $30
million worth of computer systems to the University of
Massachuserts and the University of Lowell  Computer-
vision Corporation donated $500,00C of computer-aided
design systems Analogic Corp. donated $2 rillien for
an undergraduate MIT product innovation program

-
-

«

.

————




Name or Organiza
tion Conducting

Study

Naval Personnel
Research and De-
velcpment Center
(NPRNC)

Chief of Naval
Material (CNM)

Center for Naval
Analyses (CNA)

€

Time Period

Title Addresscd Population Type of
Date by Study Studiad Study
Effects of the Present High-Grade Report
High-Gcade Lim- (GS-13 through
itation on Navy 15) Scientists
R&D Center, and Engineers
August 1981 in Navy R&D
Centers
CNM Corporate  Present High-Grade Paper
Review, Impact (GS-13 through
of High-Grade 15) Scientists
Restriction on and Engincers
R&D Center Scien- in Navy R&D
tists and Engi- Centers
neers, 28 May
1981
Navy Civilian Present Technical, Report
Career Develop- Scientific
ment System (In and Engi-
Process) neering
Personnel
F-78
&
— . [

f;ﬂ,&w R e
i

{

'
i

Results

Examines the accumulated effects of high-grade pro-
motion lim:tations in Navy R&D Centers resulting from
factors such as workload, attrition, average age for
promotion and grade distribution Projections were

made for high-grade vacancies, promotion and attrition
rates and grade distritution in Navy R&D Centers under
alternacive high-grade ceiling and retirement policy
scenarios CS-12 is still a major bottleneck due to
factors listed. There are not enough “igh-grade person-
nel to conduct research and management.

Addresses impact of reduced high-grade ceilings
Impacts include log jam «t GS-12 level, reassign-
ments, retention of top performing S&E at all grade
levels, technical effectiveness of R&D Centers, in-
crease in costs and juality of doing work; impaired
recruiting, less fleet support.

Will develop a number of models reflecting different
wanagement philosophies for career develo t vhich
could be applicable r. the Navy. To develop a criti-
cal assessment of the cost and benefits of options
for the development program for technical, acientific
end engineeri:g personnel.
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Name or Organiza- Time Period
tion Conducting Title Addressed Population Type of
Study Date by Study Studiea Study Resules
National Science Planning Ses- 1982 Minor:ties Proposals The document contains proposals of the National Science
Foundataon sion  Federal and Women Foundation to prowote the full participation of minor-
Interest 1in Scientists ities and women in science and engineering On Sep-
Minority Par- and Eng:i- tember 15, 1981, President Reagan signed an Executive
ticipation in neers Order co strengthen the capacity of historically blick
Science and colleges and universities to provide quality education.
Engineering

The NSF s participating in the develnpment of a fed-
9 Feb 1982 eral program tc achieve a significant increase in
participation by these institutions in federally-
sponsored programs  The primary focus of the founda-
tion's activities is the perfcrmance uf research
carried out by the scientists and engineers in the
nation’s colleges and universities. Data are supplied
on minority-focused programs, employment, and enroll-
ments in the nation's primarily black universities.
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Name or Organica-

tion Conducting Title
Study Date

John R Wales Background

Capt USN Paper

{Ret ) Navy Engineer-

Naval Sea Systems

Commund (NAVSEA)

WRC

1ing Manpower
Requirements
1 Oct 1980

Recruitment
and Retention
of Engineers
in the Naval
Sea Systems
Command

21 Jan 1980

Assessment of
Civilian Person-
nel Management
and Equal
Employment
Opportunity
Issues

October 1981

e e ——_ -
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Time Period
Addresued Poputation Tvpe ot
by Study Studied Stugy
Present Military and Paper
Civilian S&E
1980s Engineers Report
Present Civilian Report
Employees
F-80

Provides Jata inu oxisting information on militury
and civilian carcer paths Ra1s¢s question: to be
answered in a formal study to be conducted No
conclusions

Documents NAVSEA's concern of recruiting and retent:ion
of cngineers in the 198)s Discusses national trendy,
recruitment at EIT level and mid level, NAVSEA career
development recommendation and retention

Identifies current and long-term research needs associ-
ated with civilian personnel management and EED, to
hopefully have a positive effect on productivity and
efficiency Ter major areas were identified for re-
search work including staffing, classification/

compensation, supervisory effectiveness, military/
civilian relationship, line/staff relationship, EEO,
manpower considerations, training, labor relations and
In other words -

personnel management evaluations
need more study
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Name or Organica-
tion Conducting
Study

Air Force -
Manpower and
Personnel Staff

Air Force -~
Scientific
Advisory Board
(SAB)

Air Force -
Manpower and
Personnel
Staff

o ——. o

Title
Date

Report of Con-
ference on
Educational
Incentives to
Atcract and
Retain Engi-
neers
Aug

17, 1979

Report of Ad
Hoc Committee
of the AF SAB
to Study the
Growing Short-
age of S&E
Personnel

Oct 1979

Arr Force
Summary
Response to
the AF SAB
Report

May 1980

" s e s

Time Pcriod
Addressed
by Study
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Prpulation

Studied

Tine of

Study Results

Current

Current
and Future

Current
and Future

Arpr Force

Arr Force

Air Force

Report This was an early effort by the Air Force to structure
and 1mpliment new programs to «ttruct and retraln engi-
neers Over ten initiatives were reviewed Many of

these are now 1n place (1982)

Report This 1s a report of the recommerdations made by the

AF SAB from 1ts study of the S&E shortage The SAB
met in May and September 1979 The Committee support-
ed the fact that the AF had a real shortage of S&E
personnel It made a list of short-term and long-term
recommendations  Many of these have been implemented
by this date (1982)

Report This report responded to the SAB study and report iden-
ti1fied above The response cvaluates each of the SAB
recommendations, concurring or disagreeing with ex-

planations
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Name or Organiza- T.me Period
tion Conducting Title Addressed Population Type of
Study Date by Study Studied Study Results
Arr Force - Repoart on Present AF S&E Needs Report This study, prepared by D J. S Przemienieck:i, Dean,
Institute of Cratical Issue and National School of Enginecring, AFIT, outlined the current AF
Technology Affecting Engi- Supply Factors S&E shortage at 3,200 (1980) It provides a slate of
neering Man- recommended actions to help the problem 1wo unique
power in the recomm¢ndations are to increase use of engineering
AF technologists and special professiona® ski.l programs
May 1980 at AFIT of 6-9 months duration in sacctage akill
spectality areas
Air Force - Crirical Present S&E Pcrsonnel  Speech This was a speech to the American Defense Preparedness
Systems Command Shortage of in AF and Agency's Confereace on the S&E shortage, Sheraton
Scientists National National Hotel, Arlington, Virginia Gen Slay out~
and Engineers Trends lined a decrease in manning of S&E personnel in the
Dec 10, 1980 Systems Command, plus the loss of specialists and
personnel with experience He further discussed
trends 1n academia, industry and government that showed
decrease in production of S&E personnel especially
at the M.S and Ph D 1levels This was one of the
early efforts to raise the S&E issue to the national
level
AiLr Force - The State of Present ¥ S Second- Report This study, prepared by J W Carl of the AF Institute
Institute of Education ary and of Technology for presentation to the ADPA Conference
Technology Dec. 1980 College Edu- looks at the state of U.S. education, first in the
cation context of America's health and secondly that part of

academ:a pertaining to engineering and technology in
the AF Many charts show declining trends of test
scores, college students wirh advanced degrees, etc.
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Name or Organiza-
tion Conducting

Study

HQ USAF Office
of Long Range
Planning

HQ USAF Office
of Long Range
Planning

HQ USAF Office
of Long Range
Planning

Tatle
Date

The Engineer-
ing Shortage -
A National
Prohlem

1981

Engineering
in the Eight~
1es

1981

Critical
Skills - A
Look Ahead
1981

s P
a—
—
e
Time Period
Addressed Population Type of
by Srudy Stud:ied Study Results
Current National and Briefing This 1s one of a series of briefings prepared during
and Future Air Force 1981 by Major Jim Graham outlining nationa) supply and
demand projections, compensation, implications poten-
tial solutions These data provide much of the back-
up for Air Force policy decisions and testimony to
Congress
1980°'s National and Braefing This briefing contains long range strategies for the
Air Force AF to overcome 1ts shortages in S&E officers. It
inciudes much data contained in the briefing mentioned
above, plus specific initiatives to be undertaken by
the AF
1980°s National and Briefing This brxefing focuses on critical skills needed by the
Air Force AF 1n the 80's and includes data on demographics,
crends and implications of a broad range of critical
skills such as aircraft mechanics, avionics technic-
1ans, electronics/computer technicians, machinists/tool
and die engineers.
F-83
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Name or Organiza- Time Period
tion “onducting Title Addressed Populat:on Type of
Study Dute by Study Studied Study Results
Air Force - Air The Engineer Current Air Force Study/ This report 1+ the result of a student research pro,-
Command and Shortage An  and Future Report ect at AC&S collepe It traces national demand for
St.ff College Analysis engineers since WW IT1, outlines the roles of AF offi-
May 1981 cers as eng.aeers, sizes the Air Force shortages,
projects the future shortages and suggests possible
solutions
HQ USAF Request for Current Air Force Letter This 1s a compilation of data on the Air Force SaE
Data on AF and Future w/Data shortages, provided to the Congressional Research
Engineering Service CRS was undertaking a study of the national
Shortage S&E problem at the request of Congressmarn Skelton
Oct. 1981
AF Systems Shortage of Current Airr Force Speech This was a speech to AFCEA by Gen Marsh, Commandec,
Command S&E 1n the and Future AFSC  The speech coverad current 1ssues Lln electron-
AF 1cs and €3, but focused on the S&E shortage problem
Nov 1981 and requesteu industry assistance
F-34
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ARMY ORGANIZATION CHART SYMBOL LIST

AEROMED

AMMRC

ARI

ARC

ARRADCOM

AVRADCOM

CECOM

CERL

CRREL
ENVIRONMENTAL MED.
FRADCGM

ETL

INST DENT RSCH
INST INFECTIOUS DIS
INST SURG RSCH
LETTERMAN

MED R&D CMD
MERADCOM

MICOM

OVERSEAS OPNS (WR)
TACOM

WALTER REED

WES

Aeromedical Reseirch Lab

US Army Materials and Mechanics Research Center
Army Research Institute

US Army Research Cffice

US Army Armament R&D Command

US Army Aviation R&D Command

US Army Communications and Electronics Command
Construction Engineering Research Labs

Cold Regions Research and Engineering Lab
Research Institute of Environmental Medicine

US Army flectronics Research and Development Command
Engineer Topographic labs

Insritute 2f Dental Research

Medical Research Institute of Infectious Diseases
Institute ot Surgical Research

Letterman Army Institute of Research

Medical R&D Command

US Army Mobility Equipment R&D Command

US Army Missile Command

Overseas Operations Branch

US Army Tank-Autvmotive Command

Walter Reed Army Institute of Research

Engineer Waterways Experiment Station




ARMY

SECRETARY OF THE ARMY

ASA FOR RDA
CHIEF OF STAFF
1 1 |
[ DCS PERSONNEL | | CH OF ENGIKEERS | |THE SURGEON SEN. | [ DamcoM |
ARI CERL - MED R&D CMD — ARRADCOM E;;
ETL — LETTERMAN — AVRADCOM
— CRREL — WALTER REED — €rRADCOM (/)
WES — AEROMED — CECOM
— INST DENT RSCH |— MICOM
— INST SURG RSCH |~ TACOM
(— BIOENGINEERING {— MERADCOM
— INS7 CHEM DEF — ARO
— INST INFECTIOUS [— AMMRC
D!S — HEL

ENVIRONMENTAL MED
OVERSEAS OPNS (WR)
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NAVY ORGANIZATION CHART SYMBOL LIST

ASN (R, E&S) Assistant Secretary of the Navy (Research, Engineer.ng
and Systems
BUMED Bureau of Medicine and Surgery
CNM Chief of Naval Material
CNO Chief ot Naval Operations
CNR Chief of Naval Research
DNL Director of Navy Laboratories
NADC Naval Air Development Center, Warminster, PA
HAMRL Naval Aerospace Medical Research Laboratiry, Pensacola, FL
NAPC Neval Air Propulsion Test Center, Trenton, NJ
NARL Naval Arctic Research Laboratory, PL. Barrow, AKX
NAVAIR Naval Air Systems Command
NAVFAC Naval Facilities Engineering Command
NAVSUP Naval Supply Systems Command
NBDL Naval Biodynamics Laboratory, New Orleans, LA
NBL Haval Biosciences Laboratory, Oakland, CA
NCEL Naval Civil Enginesring Laboratory, Port Hueneme, CA
NCSC laval Coastal Systems Center, Ponama City, FL
NCTRF Navy Clothing and Textile Research Facility, Natick, MA
NDRI Naval Dental Research Institute, Great Lakes, IL
NEPRF Naval Environmental Prediction Research Facility,
Monterey, CA
NHRC Naval Health Research Center, San Diego, CA
G-3
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NAVY ORGANIZATION CHART SYMBOL LI!ST (Cont.)

NMRDC Naval Medical Research and Development Command, Bethesda, MD
NMRI Naval Medical Research Institute, Bethesda, MD
NMRU-2 Naval Medical Research Unit-2 (Manila, Philippines and
Jakarta, Indonesia)
NMRU-3 Naval Medical Research Unit-3 (Cairo, Egypt)
NORDA Naval Ocean Research and Development Activity, Bay St. Louis, MO
NGSC Naval Ocean Systems Center, San Diego, CA
NPRDC Haval Personnel Research and Development Center, San Diego, CA
NRL Naval Researcht Laboratory, Washington, DC
NSMRL Naval Submarine Medical Research Laboratory,
New London, CT
NSWC Naval Surface Weapons Center, Dahlgren, VA
NUSC Naval Undersea Systems Center, Newport, RI
NWC Naval Weapons Center, China Lake, CA
G-4
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l BUMED l UAVSUP | MAVFA?' I NAVAIR I NORDA NRL
T T
NCTRF NCEL f— NAPC
~ NEPRF
NMRDC

NAMRL —F—— NBDL NADC —4— NCSC

NDRI ———— NHRC DTNSRDC ——— 805¢C

NMRU-2 ——+t—— NMRU-3 NPRDC —}— Nswe

NMRT ——— NSMRL NUSC —1—— NWC
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AIR FORCE ORGANIZATION CHART SYMBOL LIST

ADTC
AFAMRL
AFATL
AFESC
AFESC/RD
AFGL
AFHRL
AFOSR
AFRPL
AFSC
AFWAL
AFWL
AMD
APL,
DL
EOARD
ESD
FDL
FJSRL
ML
SAM

Armarent Division

Arr Force Aercspace Medical Recearch Laboratory
Air Force Armament Laboratory

Air Force FEugineering and Services Center
Enpineering and Services Laboratory

A:r Force Geophysics Laboratory

Ar Force Human Resources taborartory

Air Force Office of Scientific Research
Air Force Rocket Propuls:ion Lahoratory

Air Force Svstems Command

Air Yurce Wripht Aeronautical Laboratories
Alr rForce Weapons Laboratory

Aerocpare Medical Division

Aerypropulsion Laboratory

HQ AFSC Dhrecror of laboratories

Europeun Office of Aerospace Research and Development
Electronic Systems Command

Flight Dynamics Laboratory

Frank 7 Serirler Research Laboratory
Materials lLaboratory

USAF Schoel of Aerospace Medicine
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