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introduction

Among the many missions assigned to the National Science Foundation (NSF) by the
Congress is the authority and responsibility to “...appraise the impact of research upon
industrial development and upon the general welfare; to provide a central clearinghouse for
the collection, interpretation, and analysis of science and engineering resources ... to initiate
and maintain a program for the determination of the total amount of money for scientific
research ..." [ PL81-507, Sec.3.(a)] .

In pursuit of these objectives, the Division of Science Resources Studies (SRS) designs
and conducts surveys and supports other data collection activities dealing with scientific
and technical (S/T) personnel, S/T funding, and inputsioutputs to the S/T enterprise. The
information collected by SRS is used by senicr policy officials within Federal organizations.
such as the Office of Management and Budget (OMB), the Congress, and NSF in support
of analyses related to science policy 1ssies. These data are also used by employers and
educators to assess the current, and project the future, S'T environment.

This document is a guide to the recurring porhons of the SRS data bases including
information on survey design, sample size, and data content. The abstracts found in ths
Guide provide a minimum introduction to these data sources. More complete descriptions
can be found in the technical notes to SRS publications. These notes provide technical detail
and also contain copies of the most current survey instruments.

Data available from SRS surveys are disseminated via an electronic bulletin board
system; on diskettes prepared for IBM-compatible microprocessor.; or from the Nahonal

Technical Information Service (NTIS). The bulletin board contains information on most
recent survey daia and synopses of major firdings; diskettes contan detailed stahstical
tables based on data from the individual surveys. Inquiries concerning surveys should be
directed to the indivicual at the address and telephone number cited in the text of this
Guide. Puhk- -use tapes with microdata are also available when permutted by law; the Guide
provides information on how to obtain them

Further information on SRS publications may be obtained by contacting:

Mrs. Elizabeth Michael

Office of the Division Director
Davision of Science Resources Studies
National Science Foundation

1800 G Street NNW., Rm L611
Washington, D.C. 20550

(202) 634-4622
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national survey of natural and social
scientists and engineers

purpose and
background

The National Survey of Natural and
Social Scientists and Engineers (NSSE)
(also referred to as the Survey of Ex-
perienced Scientsts and Engineers)
provides data on the number znd char-
acteristics of individuals who were iden-
tified as being part of the science and
engineering (S/E) population at the start
of the decade. A biennial series of
surveys, the NSSE provides a long-
itudinal profile of scientists and engineers
who were drawn from a sample based
on the 1980 Census of Population. This
survey is the prmary data set underlying
the Scientific and Technical Personnel
Data Syste:n (STPDS) which is designed
to measure the educational, demo-
graphic, and employment charactenstics
of the Nation's scientists and engneers.
The STPDS 1s comprised of three data
sets providing information on particular
SIE subpopulations.

The initial survey in this series for
the eighties was conducted in 1982.
Followup surveys were conducted in
1984 and 1986; others are scheduled
for 1989 and 1991

survey instrument

The data content of this survey, with
minor exceptions, is fixed during the
decade. Respondents are asked to pro-
vide information on therr educaton and
training (level and field of degree);
demographic characteristics (sex, age,

race, Hispanuc origin, handicapped status,
etc.); employment status (including in-
formation on full/part-time status and,
if applicable, reasons for non-S/E em-
ployment); and employment profile
(occupation, type of employer, primary
work achwvity, salary, work experience,
etc).

sample design

The original sample, approximately
158,000, was selected from respond-nts
to the 1980 Census of Population. The
sample was stratified on the basis of
education, occupahon, sex, and race
Because the survey 1s longitudinal,
requiring reinterviewing of a panel of
respondents, the response rate will suffer
some atirition over the course of the
decade. The expected response rate for
the 1986 survey is 80 percent.

data availability

Data are available from the 1982 and
1984 surveys Data from the 1986 survey
will be available in fall 1987 Similar
surveys were conducted in the sevenhes
based on a sample of individuals drawn
from the 1970 Census of Population
Data from this earlier panel are avatlable
for 1972, 1974, 1976, and 1978. Due to
changes in the underlying samples,
survey methodology, and refinements
in population definition, data for the
two decades are not stnctly comparable.

data access

Summary data from this survey are
not published separately. Data from the
seventies and eighties panel surveys have
been reconciled by NSF and incorpo-
rated into the STPDS in order to generate
national estimates of the S/E population.
National estimates for specialized cross
tabulations are available annually from
1976. Summary statistical tables report-
ing recent data from the STPDS are
available on diskettes designed for use
on an IBM-compatible microprocessor.

Inquiries regarding the survey should
be addressed to.

Ms Nancy Conlon

Division of Science Resources
Studies

Scientific and Technical Personnel
Charactenishics Studies Group

Natonial Science Foundation

1800 G Street, N W., Rm. L611

Washington, D C 20550

(202) 634-4604

Inquines regarding natonal eshmates
generated from the STPDS should ke
directed to Ms Melissa Lane at the same
address and telephone number

Public-use tapes containing data {zom
the 1982 and 1984 surveys can be pur-
chased for $165. Data from the surveys
conducted 1n the seventies are also
available Inquiries should be addressed
to

Mr Forrest Williams

Data Users Services Division
Customer Services

Bureau of the Census
Washingion, D C 20233
(301) 763-4100
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ON.B No. 3145-0071: Approval Expires January 31, 1988

NOTICE —~ Yourreport to the Census Bureau is confidential by law
(Title 13, U.S. Code). It may be seen only by sworn Census employees
and may be used only for statistical purposes.

FROM THE DIRECTOR
BUREAU OF THE CENSUS

The Bureau of the Census is again conducting the National Survey of Natural
and Social Scientists and Engineers to update information relating to the
Nation‘s scientific and technical personnel. We conduct this survey every 2
years under the sponsorship of the National Science Foundation ar 1 the
Department of Energy. We appreciate your cooperation in 1984 and are
again asking for your assistance. Even if you are retired, not working, or
currently working in a position unrelated to science or engineering, we urge
you to complete the questionnaire to add to the knowledge of our Nation's
use of highly trained and educated personnel.

Because of the rapid developments and inno ‘ations in science and
technology during racent years, it is important to know how these changes
affect the highly trained and educated people in the fields of engineering,
and the natural and social sciences. The National Science Foundation uses
the information collected in ihis survey as mandated by law to prepare
biennial reports, which provide numbers and characteristics of the scientific
and tachnical population. The survey data enable government agencies to
assess the scientific and engineering resources available in the United
States in relation to the needs of businesses, industries, and universities and
to provide a basis for the Nation’s science and engineering policies.

We are collecting this information under the authority of the National
Science Foundation Act of 1950, as amended by Title 42, United States
Code, Section 1862. Title 13, United States Code, obligates the Census
Bureau to keep all information provided by respondents in the strictest
confidence. We can only use your answers to prepare statistical summaries.
Such summaries preciude the identification of any survey participant.

Please answer the questions that beg, - on page 2 and return your
questionnaire in the enclosed, addressed envelope as soon as possible.
Some questions ask you to enter a code and description from Reference List
A, B, or C. We are enclosing a Reference Li~t Guide for your use.
Participation in this survey is voluntary, a: . there are no penalties for failing
to answer questions. However, your cooperation is vital to ensure the
completeness and accuracy of final results.

Thank you for your cooperation. Your Census Bureau appreciates your heip.

Sincerely,

P [ Lo

JOHN G. KEANE

Enclosures

rorm SSE-60
(1-24.868)

1986 NATIONAL SURVEY OF

NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS

us. OEPARTQ:{ENT OF COMMERCE

REAU OF THE CENSUS

-

001 |T

PLEASE
COMPLETE

Bureau of the Census

ATTN: Current Projects Branch
1201 East Tenth Street
Jeffersonviile, Indiana 47132

AND
RETURN TO

Please xead instructions carefully before answering questions.

Answer as accurately as you can by printing your reply clearly or by entering an ‘' X'’ in the

box next to the appropriate reply.

If the instructions for a questicn direct you to enter a code and description
refer to the Reference List Guide the* is enclosed.

from a list, please

IF YOU HAVE MOVED, or if there are errors in the address label above, please enter the

correct information about your name ar.d current residence below.

Name

Number and street

City ortown

State or foreign country

002 l l |

ZIP Code

Q

RIC

Aruntoxt provided by Eric

fres.

~/

Q




Part| — EDUCATION AND TRAINING

1. Since May 1984 have you attended any college, 3c. Areyou enrolled as a graduate or an undergraduate
unlversity, or other post high school institution? student?

[761] 1 OJ Yes — GO 1o 2 107] 1 [ Graduate
20No—- GOto 4 20 Undergraduate

d. What fleld of study are you pursuing?

. tis t t degree, if any, ,
2e .v:::. :.'..';'1'38'};' 9 ony. you have RECEIVED Enter cods and description from Reference List A.

Code Description from Reference List A 7

Mark (X) only one box. E l
1§ I

211 [0 Associate

2 [ Registered Nurse (R.N.) O3 Not pursuing a specific fisld of study
3 [ Bachelor's

4[] Master's 4. Which of the following kinds of training, if any, did you
s [ First Pjoéessional Non-Medical participats in during 1984 or 1985?
{e.g., J.D.,LL.B, Th.B.) . .
6 [ Furst Professional Medical (... D.D.M., Mark (X} the appropriate year for each type of training you
D))

D.D.S.,D.0.,D.VM., M. received.
700 Doctorate {1) Courses at your employer’s training facliity.

8 [J other — Specify — E 1984 1986
» 1[] »* 1[]

9 L None — GO to 3a {2) Courses at an adult education center.

1984 1986
b. When was this degree awarded? 20 20

If you received more than one degree at the same level (e.g., {3) Courses presented in conjunction with
two master’s degrees), enter the year of award of the most professional meetings.
recent one.

1984 1986
Em_ a(d 30

(4) Courses presented by professional training
c. What was the major field of study for this degree? organizations {commerciai or non-profit).

1984 19856
«d «0

Enter code and description from Reference List A.

E Description from Reference List A ¥ {6) Extension or correspondence courses.
1984 1986
s 0 s 0

(6) Military training.
3a. Areyou currently attending a coilege or university? 1984

s [
105|1D Yes — GO to 3b
20 No - GOt 4

(7) Other training.

1984
b. Are you s full-time or part-time student? 70 70

106' 1 O Fuli-time

2 [0 Part-time

19856
s J

FORM SSE-80 (1-24-86)

Aruitoxt provided by Eic:




PART Il — DEMOGRAPHIC CHARACTERISTICS

8. Asof March 9, 1986, what was your marital status?

E 1 O Married

2 [0 widowed

3 [ separated

4 O Divorced

s [J Never married

7a. Are you physicsily handicapped?

114'1 O Yes — GOto 7b
20No-GOto8

b. What is the nature of your handicap(s)?
Mark (X) all that apply.

Uid you have any chiidren living with you as of
March 9, 1986 who were 8 — 17 yaars of age?

10O ves
20 No

E1 O visual

20 Auditory

3 Ambulatory

4 [J Other — Specify ¥

b. Did you hava any children living with you as of
March 9, 1986 who were under 6 yaars of age?

1 0 Yes
20No

Part lll — EMPLOYMENT STATUS

8. During the week of March 9, 1986, ware you —

1 [ Working full time (35 hours or more per week
in at least one position) — GO to 13a

2 [J Working part time — GO to 9

3 [J Not working, but seeking work — GO to 12

4 [J Not working and not seeking work — GO to 10

§. YWere you seeking full-tima work?

1 0 Yes

2 O No } GO to 13a

12. if you were not working but ware sesking work
during the week of March 9, 1986, was your job
search restricted by —

120 I 0 Geographic location )

2 [J Family responsibilities

3 [J Need for part-time employment 601023
— i to 23,

4 [ Other Spec:fy7 > page 5

s [J Not restricted J

Did you look for work at any tima during tha 3 weeks
PRIOR to the week of March 9, 1986?

10 Yes
20 No

13a. During the week of March 9, 19886, wara you
working at (or tamporarily absant from) a position
related to tha natural sciancas, social sciancas, or

angineering?

121)1 O Yes — GOto 14a

What was tha MAIN reason you were not working and not
sesking work during tha week of March 9, 1986?

Mark (X) only one box.

1 O 0n vacation or otherwise temporarly absent } GO to

from a job for health or personal reasons 13a
2 [J On layoff from a job R
a [ Retired

4 [J student

s O Family responsibilities

6 [J Chronic illness or permanent disability

7 O Could not find work or believad no jobs
available in my part:cular field

8] Did not want to work

9 [J New job to begin within 30 days
10 Waiting for school to begin
11 Other — Specify 7

GO to 23,
page 5

20No - GOto 73b

b. Whet was tha mostimportant raason that you wara
NOT working at a position ralated to sclanca or
angineering?

Mark (X) only ore box.

E 1 O Preferred nonscience or nonengineering position

2 [J Fromoted out of science or engineering position

3] Pay was better in nonscience or nonengineeririg position
4 [ Locational preference

s [ science or engineering position not available

6 [ Other — Specify 4

FORM SSE-60 (1-24-86)

Aruitoxt provided by Eic:

Page 3
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PART IV — EMPLOYMENT PROFILE

in this part of the questionnaire, we are asking 16. Which catagory best describes the typs of organization
about your job held during the week of of this job?
‘Mﬂch 9, 1986, regardiess ol:,:;o" o.t.v:ork Inv&lvod
a military service job). If you more than
one regular job during the week of March 9, 1986, Merk iX) only one box.
record information for the one which you consider to 0O
be your PRINCIPAL employment. :1 26] 01 L] Self-employed
02 [J Business or industry
14a. For whom did you work? 03 [ Junior college, 2-year college, technical institute
Enter neme of compeny, business organization, government 04 [] Medical school
agency, or other smployer (or self-employed). o 08 [J 4-year college or university, other than medical school

o6 ] Elementary or secondary school system
07 [ Hospital or clinic

08 [J Non-profit orgarization, other than hospital, clinic, or
educational inst ‘ution

wus. military service (active duty), or Commissioned
Corps, 8.g., USPHS, NOAA

y 10[] U.S. Government, civilian employee
11 [] State government
b. In what city and state did you work? 12 [7] Local or other government — Specify 7

City or town State or foreign countryl 123 ! | l

16a. How would you classify tha organization for which
you work?

(Plsase anter code from Reference List B, *’Employer

Classification List"". If the orgenization conducts its

activities at different locations, enter the code for the N

activity st the location where you are employed.) 17a. a‘;"z':‘"oh'i";a'g;’" than ons job ~uring ti:e week of
’

13 ] International agency
14 [] Other — Specify 7

Code

E J r E 100 Yes — GOto 17

200No - GOto18

b. What kind of work ware you doing?

Enter the code and description of your occupation b. Which ona of the categories in item 16 abova best
from Reference List C. describes the type of organization of your second job?
Code Description from Reference List C 4 Enter the appropriate code (01— 14) from item 16 above.

|
125 J Dj
: i : E Second job

Remarks

Page 4 FORM SSE-60 (1-24-86)

L, Aruitoxt provided by Eic:




PART IV — EMPLOYMENT PROFILE — Continued

—

18. From the following work actlvities, wlllchwunur 20a. For your job reported in item 14, what was your basic
primary work activity and which was your secondary annual salary as of March 19867
Muﬂvl(yformlobnpuhdhhun 14, In torms
of tme devoted for a typical week Exclude bonuses, overtime, summer teaching, etc.
Enter the appropriste code (01— 16) foreach in
the specified box. 134' s . Per year
PLEASE NGTE: Basic research is study directed toward OnN

gaining scientific knowledge primarily for ° one

its own sake.

Applied recsarch is study directed b. Were you employed by an educational Institution?
toward gaining scientific knowledge in an

effort to meet a recognized need. 736 1 [J Yes — GO to 20c

Development ‘s direction of the 200 No— GOto 21

knowledge gaii.ad from research toward
production of useful materials, devices,

systems, and methods. c. Was your salary pald on a 9 or 10 month baels or an
Code 11 or 12 month basls?
01 —Management or administration of research and development
02 —Management or administration of other than research an 136] ' [J 9—10 months
development 2[J 11=12 months
03 —Teaching and training — preparing and teaching courses,
guiding and co’'nseling students or trainees

. B 21. What was your basic annual salary in 1985 for your job
04 —Basic reser-ch reported in item 14?
08 —Applied search Exclude bo i hi
0€ —Development — product, process, and technical development xclu nuses, overtime, summer teaching, etc.
07 —Repon and technical writing, editing, information retrieval .
08 —Ciinical diagnosis, psychotherapy | Per year
09 —Design of equipment, processes, models o[J None

10 —Quality control, testing, evaluation, or inspectior.
11 —Operations — production, maintenance, constiuction,

instaliation, exploration 22. What was your total professional income in 1985
12 —Distribution — sales, traffic, purchasing, customer and including basic annual salary, bonuses, overtime,
public relations summer teaching, consulting fees, etc.?
13 —Sm'iystical work — survey work, forecasting, statistical
snalysis o .
14 —Consulting 98] § 0011 1985
16 —Computer applications o [J None

18 —Other activities — Specify r'd

23. During calendar year 1948 —

m [D . L (a) How many weeke did you work? Include weeks of
Primary work activity paid vacation, paid sick leave, and military service.

E Weeks
130 I Secondary work activity

(b) How many weeke were you without a job, but

seeking work?
19. During a typical week in your job reported in liem 14,
what percent of working time did you devote to each of 740) Weeks
thees activities? _

Entries should total 100%. {c) How many weeke were you not working snd

T not seeking work?
E % Primary work activity
E % Seconds k activity _woeks
con wor 1\
i 52 Weeks Entries for (a), (b) and (c) above
E — ° Other activities should total 52 weeks.

100.0 TOTAL

O e011-24-90) Page 5

ERIC 14




PART IV — EMPLOYMENT PROFILE — Continued

T

24. How many years of professional work experience,
Iinciuding teaching, have you had?

Years
o None

—

[153]

285. Based on your total education and experience, what
do you regard yourseif as professionally? {if retired,
prior to retirement.)

Enter code and description from Reference List C.

Code Description from Reference List C v

Rl

he

28a. What percent of your profsssiona! time did you devote

to energy and fuel during a typicai week?
10100 percent

20751099 percent
3 [J 50 to 74 percent
4 [0 2510 49 percent
s [J 24 percent or less
b. From thislist, mark the ONE energy source that

invoived the LARGEST proportion of your energy-
reiated work during a typicai week.

28a. During the week of March 9, 1986, was any of your

1 J Coal and coal products

i)

work at your job in item 14 supported by U.8. 2 O Petroleum (including oil shale and tar sands) or
Government funde? (if retired or unemployed during n:“r::al gas( including oil shale and tar san
that week, skip to item 29.) 3 [ Fissi
. ission
E 1 g ;" —GOto 26b . gFusion
2 o } 5 LJ Hydroenergy
a[J Don'tknow § GOto 27 ¢ Dhirect slolar (including space and water heating,
thermal, electric)
b. Which of these agencies or departments were
supporting your work? Mark (X all that ap:l.y 7 O Indirect solar (winds, tides, biomass, etc.)
748] 10 AID (Agency for International Development) 8 EG”""’"“" .
2[J Department of Agriculture 9 LI Other — Specify 3
3[] Department of Commerce
4[] Department of Defense
5[] Department of Energy
8] Department of Education {NIE, OE, NCES)
78 Department of Heal‘{h and Human Services c. Please read this listof —related sctivities and
8L Department of Housing and Urban Development mark the item(s) that best doa“ cribe the activity(les) in
s[J Department of the interior which you were sngaged during a typical week at the
100J Department of Justice job reported in item 14. Mark (X) all that apply.
nd Department of Labor
120 Department of Transportation [743] o O Exploration
130J EPA (Environmental Protection Agency) s 02 LJExtraction (gas, oil, mining)
14[] NASA (National Aeronautics and Space Administration)r 03 [ Manufacture of energy-related components
15[ NSF (National Science Foundation) or products . L
18] Nuclear Ragulatory Commission o4 g Fuel processing (including refining and enriching)
20 Other — Speci os L Electric power generation
! or pecify v os [] Transportation, transmission, distribution of fuel
or energy
] bon o7 Energy storage
18 on’t know source agency os J Energy utilization, management
27. From this list of selected areas cf nationai interest, 09 [ Fuel reprocessing or disposal
indicate the (:'NE m whlc:n y?u d.::oto:ihl.hlo :,JOST 10 CJ Energy conservation
professional time during a typical week at the jo 11 L Environmental impact (health, economic, etc.)
reported in Item 14. Mark (X) only one box. 12 OJ Education, training
48] ' O Energy and fuel — GO to 28a 13 0 Other — Specify 3
! 2[0 Health )
3[J environment
4[] Education
58 National defense
s Agriculture
20 M?r:leral resources d. Piease enter the number of the activity from the above
Oc ity devel . iist {28c) that best describes the activity in which you
8L Community development and service GO spent MOST of your energy-related time.
8] Housing (planning, design, construction) 0 29 i
107 Trsnsportation a Enter the appropriate code number (01 to 13) from
11J Communications item 28c above.
12[]] Technologic' development
13 Space :1 50 ED Activi
1400 Other — Specify ctivity
J
Pagie 6 FORM SSE-60 (1-24-868)
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PartV — OTHER INFORMATION

29s. Inthe avantitls necessary to contact you to clarify
some of the Informarion yc u provided, may we contact

you by talephone?

10 Yes — GO to 29b
20 No — GO 10 30

30. Please enter the name and address of a person,
other thar: yourself and atan address other than
yours, throughk whom you can be rasched.

b. YWhat s the talephone number at which you 163 | Name
can be reached?

E Araa code

T
Number Number and street

E Aree code

City or town
c. Whatls an altarnata talaphone number at which
you can be reacned?
Number Stete or foreign country

ZIP code

Remarks

Thank you for completing this questionnaire.

Please return the completed form In the enclosed addressed envelope.

FOSM SSE-80 (1-24-86)

ERIC
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- U S DE®ARTMENT OF COMMERCE
fﬂ?ﬂgss; E-65 ° BUREAU OF THE CENSUS
REFERENCE LIST GUIDE
1986 NATIONAL SURVEY OF NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS
— T
REFERENCE LIST A — MAJOR FIELDS OF STUDY
This list is to be used in answering questione 2¢ and 3d about the field in which you are studying or have obtained a degree. It is a list of
fields of academic study generally leading to bachelor’s or higher degrees.
Please scan the entire list, choose the appropriate answer for the question, and then enter the code and description In questions 2¢ and 3d.
If none of the categories listed below adequately describes the field jn which you are currently studying or have obtained a degree, use the
""Other’’ category (code 241) and enter a bricf description of the field of study in the space provided on the questionnaire.
Code Description Code Descniption Code Description
Blological and Agricultural Sciences Engineering (Continued) Physical Sclances (Continued)
and Related Fields 152 Civil, construction, transportation 197 Oceanography
101 Agriculture, business 153 Computer 198 Organic chemistry
102 Agriculture, general 154 Electrical, elactronics, communications 199 Paleontology
103 Agronomy, field crops 155 Engineering sciences, mechanics, physice | 200 Pharmaceutical chemistry
104 Anatomy, histology 156 Engineering technology 201 Physical chemistry
105 Animal physiology 157 Environmental, sanitary engineenng 202 Physical sciences, general
106 Animal science 158 General or unified 203 Physics, general
107 Bacteriology, virology, mycology, 159 Geologicel engineering 204 Solid state physics
parasitology 160 Geophysical engineering 205 Other, earth sciences
108 Biochemistry 161 Industrial 206 Other, physical sciences
109 Biology, general 162 Mechanical
110 Biometrics and biostatistics 163 Metallurgical, materials, ceramics
111 Biophysics 164 Mining, mineral, geological
112 Botany, general 165 Naval architecture and marine engineering
113 gell biology }gg guclear
114 Dairy sciences (dairy husbandry) cean engineering
115 Ecology 168 Petroleum Psychology
116 Embryology 169 Textile engineering 207 Chnical
117 Entomology 170 Engineering, other fields 208 Counseling
118 Farm management 209 Developmental
119 Fish and game or wildlife management 210 Educational
120 Food science (food technology and 211 Experimental
processing, dairy manufacturing and 212 Industrial/organizational
technology, food industry) 213 Physiological
121 Forestry 214 Psychology, general
122 Genetics Health Flelds g}g gsychometncs
123 Horticulture B i ocial
124 Imrt]unology m m::ilglal;esgiraz:;r:edlclne, andchinical 217 Psychology, other fields
125 Marine biology 172 Nursing (4 years or longer program)
126 Microbiology 173 Pathology
127 Molecular biology 174 Pharmacology
128 Natural resources management 175 Pharmacy
129 Neurosciences 176 Health professions, other fields {4 years or
130 Nutrition . longer) Soclel Sclances
131 Pathology, human and animal
132 Psthology, plant 218 Anthropology
133 Physiology, human and arimal 219 Criminology
134 Physiology, plant 220 Economics, agricultural
135 Poultry sciences 221 Economics, except agriculturai
136 Radiology 222 Geography
137 Soil sciences {soll management, soil Mathematicel Sciences ggi go"!'c'ﬂ' science and government
conservation) : ociology
138 Toxicology };; ﬁgs'l'i:rt.la::act:::\ﬁics 225 Social sciences, other fields
139 Zoology, generai 179 Computer science
140 §|ologlcal and agricuitural sciences, other 180 Mathematics
fields 181 Operations research/management sciences
182 Statistics
Arts, Humenities, and Other Speciaities
226 Architecture
Educetion 227 Area studies
14; Biological sciences education 228 Arts, general
142 Guidance and counseling 229 Business and commerce, including accoun-
143 Mathematics education Physical Sclences ting, hotel and restaurant administration,
144 Physical sciences education 183 Analytical chemistry and secretarial studies
145 Social sciences education 184 Astronomy 230 English and journalism
146 Education, other fields 185 Astrophysics 231 Fine and applied arts, all fields
186 Atmospheric sciences and meteorology 232 Foreign language and literature, all fields
187 Atomic—molecular physics 233 History
108 Biochemistry 234 Home sconomics, all fields
188 Chemistry, general 235 Law or prelaw
Enoln“rlno 189 Earth sciences, 98"8"' . 236 Library science
X . 190 Elementary particles and fields 237 Military science, including merchant marine
147 Aerospace, aeronautical, astronautical and | 191 Geology deck officer
1. rala}ed fields 192 Geochemistry . 238 Philosophy, all frelds
8 Agricultural 193 Geophysics and seismology 239 Religion and theology, all fields
149 Architectural . : L 194 Inorganic chemistry 240 Social work
150 Bioengineering and biomedical engineering | 195 Metallurgy 241 Other (Describe briefiy in the apphcable item
151 Chemical, petroleum refining 196 Nuclear physics on questionnarre )

-ERJC

Aruitoxt provided by Eic:
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REFERENCE LIST B — EMPLOYER CLASSIFICATION LIST

This list is to be used in answering question 15a anout the classificetion of your employer. Please scen the entire list, choose the
sppropriate answer for the question and enter the code from this list. If none of the categories listed beiow adequately describes
sour employer’s classification, use the *’Other’’ category (code 436).

Code

401
402

404

405
406
407

408

410
411
412
413
414
415
416

417

418
419
420

421
422
423

424
425

426

427
428
429

430

431

432
433
434
435

436

Description

Menufacturing

Primary metals products
Fabricated metals products
Computers s.id computing equipment

Nonelectrical machinery (including engines snd turbines, construction mschinery, metal working,
and industrial machinery; and excluding computing snd computing aquipment)

Electrical equipment

Hcusehold appliances (excluding radios snd televisions)

Radios snd televisions

Other electrical equipment (including electric motors, tranamissions equipment, and generators)

Transportation squipment
Aircraft, sircraft engines and paits
Motor vehicles and equipment
Guided missiles and space vehicles snd parts

Other transportation equipment {including railrosd and parts)

Ordnance (including arms msnufacture and ammunition)
Professional and scientific instruments

Chemicals and allied products

Petroleum and coal products, including petroleum refining
Other manufacturing

Construction

Mining end petroleum extraction

Coal mining
Petroleum and gas extraction
Other mining

Transportation, comme:.hication, and utllities

Transportation
Communications
Utilities and sanitary services

Wholesale and retall trade

Wholesale trade
Retail trade

Finance, inaurance, and real astete

Services

Computer and data processing services
Engineering, architectural, and surveying services
Other services

Educational institutions
Uniformed military sarvice

Federal
State
Local
Other

Other

Psge 2

ERIC
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REFERENCE LIST C — OCCUPATIONS

This list is to be used in answering questions 15b and 25 about your occu
choose the appropriate entry, and enter the code and description from this list.
that comes nearest toit. If none of the entries is at all appropriate, use the "’
space provided on the questionnaire. Note that codes 701 — 745 include ¢

pational and professional classification. Please scan the entire list,

It you cannot find exactly the nght entry, please choose the one
Other”’ category {code 792) and enter a brief description in the
ollege professors and instructors.

718
719
720
721

722
723
724
725
726

727

728

729
730

3
732
733

Code

Description

Engineers, Including college professors
and Instructors

Engineer, seronautical, aerospace, or
astronautical

Engineer, agnicultural

Engineer, chemical

Engineer, civil or architectural

Engineer, computer

Engineer, electrical or electronic

Engineer, environniental or sanitary
Engineer, industrial

Engineer, marine engineer or naval architect
Engineer, mechanical

Engineer, metallurgical or matenals
Engineer, mining or geological

Engineer, nuclear

Engineer, petroleum

Engineer, sales

Engineer, systems

Engineer, other fields (Describe briefly in the|
applicable item on questionnaire.)

Computer Specialists, including college
professors end instructors

Computer programmer

Computer scientist

Computer systems analyst

Other computer specialists (Describe
briefly in the applicable item on
questionnaire.)

Mathematicians, Statisticians and other
Mathematical Sclentists, including
college professors and instructors

Actuary, including actuanal mathematician
Mathematician

Operations research analyst

Statistician

Systems analyst, except computer systems
or data processing (see code 720)

Other mathematical scientists (Describe
briefly in the apphcable item on
questionnaire.)

Physical Scientiuts, Including college
professors end instructors

Atmospheric scientist, meteorologist, space
scientist

Chemist, except biochemist

Earth scientist, including geologist,
geophysicist, geodesist, etc.
Oceanographer

Physicist, astronomer

Other physical scientists, e.g., geographer,
environmental scientist, materials scientist,
etc. (Describe briefly in the applicable tem
on questionnaire.)

Code

734

735
736

737
738

739

740

771
742

743
744
745

746
747
748
749

750
751
752
763
754
755
756
757
758
759
760
761
762

763
764

Description

Biological Scientists, Including coliege
professors end Instructors

Agnicultural scientist, food scientist, fishery
biologist

Biochemist

Biological scientist, hfe scientist, betanist,
ecologist

Biophysicist

Forestry or conservation scientist, including
foresters and conservationists

Maedical scientist, excluding persons who
are primarily medical practitioners (see
Health Occupations)

Other biological scientists (Describe briefly
in the apphcable item on questionnaire.)

foclel Sclentists, Including college
professors end Instructors

Anthropologist

Economist, including market research
analysts

Psychologist

Sociologist

Other social scientists, e.g., demographer,
political scientist, etc. ( Describe briefly in
the applicable item on questionnaire.)

Health Occupastions, including persons
who ere primarily prectitioners. Persons
engaged primerlly In medical research,
teaching, end simiiar actlvities use code
739, Medical sclentist.

Dental hygienist

Medica! technician

Physician or surgeon

Other health occupations, e.g., dentist,
pharmacist, practical and registered nurse,
etc. (Describe briefly in he applicable tem
on questionnaire.)

Technicians end technologists, except
medical end health

Designer, electronic parts

Designer, industrial

Designer, machine tools

Designer, other

Drafting occupations, including draftsman
Technician, architectural

Technician, biological and agricultural
Technician, construction and highway
Technician, electrical and electronic
Technician, industrial engineering
Technician, mechanical engineering
Technician, other engineering

Technician, surveying and mapping
{Surveyors, see code 791)

Technician, other science

Technician, other fields (Describe briefly in
the applicable item on questionnaire.)

Code

765
766
767

768
769
770

m
772
773

774
775

776
777
778

779
780
781
782
783
784
785
786

787
788

789
790
k)
792

Description

Teschers

Teacher, elementary school

Teacher, secondary school

Teacher, college and university teacher of
non-engineering and non-science subjects
{Engineering and science teachers, see
codes 701--745.)

Administrators, Menegers, end
Officlels, excluding ferm

Administrator or manager, production and
operations

Admunistrator or manager, scientific and
technical research and development
Administrator, manager, or official, all
others, excluding self-employed

Coliege president or dean

Self-employed proprietor

Urban and regional planners

All other occupetions

Accountant, except financial analyst
Administrative support occupations,
including clerical work {such as bookkeeper,
secretary, etc.)

Architect

Clergy

Farmer (owner, manager, tenant, or farm
laborer)

Financial analyst

Firefighter or police

Histonan

Laborer, except farm

Lawyer or judge

Librarian

Merchant or shopkeeper, self-empioyed
Operator or fabricator (such as assembler,
welder, truck driver, etc.)

Postal worker

Precision production, craft, and repair
occupations {such as carpenter, electrician,
mechanic, rspair worker, etc.)

Sales occupations, excluding sales engineer
Social worker

Surveyor

Other occupations, not specified above
(Describe brrefly in the applicable item on
questionnaire.)

anl!M SSE-66 (12-13-86)
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earned doctorates awarded in the united states
(doctorates records file)

purpose and
background

The Survey of Earned Doctorates
collects information annually on the
number and characteristics of recipients
of doctorates awarded by the U.S. edu-
cational system Results from this survey
are used to construct the Doctorate
Records File (DRF) which is virtually a
complete listing of the 818,000 recipients
of doctorates awarded by U.S. univer-
sihes since 1920. The file includes re-
search doctorates in all fields, but ex-
cludes professional (clinical) degrees such
as the M D. or the D.V.M. Doctorates
play a key role in research and higher
education The survey and the DRF are
designed to provide data of use to policy
analysts and educational and labor force
planners wathin the Federal Government,
the general educational community, and
other employment sectors

survey instrument

The survey collects three major cate-
gories of data: sociodemographic char-
acteristics, education, and postgraduation
plans. Sociodemographic character-
1shics include items such as date and
place of birth, sex, mantal status, number
of dependents, citizenship, race, Hispanic
hentage, presence of physical handicap,
and educahonal attainment of parents.
Educational informahon includes State
and year of high school graduation, dates
and names of colleges attended, fields
of study and degrees, title of dissertation
and field, and kind and sources of
financial support ¢ ning graduate study
Postgraduation plans cover the current
status of plans for further education or

employment. If postdoctoral study 1s
anhcipated, the reason, field of study,
organization, and primary source of
support are requested. If employment
15 anticipated, the type of employer, work
activity, field, and organization are
requested.

survey design

The Survey of Earned Doctorates
questionnaire 1s distributed, with the
cooperation of deans of graduate schools,
to all new recipients of a Ph.D. or
equivalent degree (e.g, Ed.D.). The
survey response rate has been about 95
percent. Limited entries are constructed
for nonrespondents based oninf ation
collected from commencement pro-
grams, graduation hsts, and other similar
public records

data availability

Most of the items on the current
survey instrument have been collected
since 1957 Race/ethnic data were first
collected in 1973, and data on physical
handicap were first collected 1n 1985.
The field classification used for field of
degree 15 consistent with that used 1n
the Classification of Instruchional Programs
1ssued by the Center for Education
Stahshcs/Department of Education

Entries to the Doctorate Re.ords
File for 1920-57 were developed from
commencement programs and similar
sources; the data are generally limited
to degrees held, date of degree 1eceipt,
and the institutions grantng them About
133,000 doctorates were awarded dunng
that period

<y

data access

Information from the Doctorate
Records File 1s covered by the provision
of the Privacy Act and 1s available only
in the form of statishcal summanies or
1n a form which does not permit identi-
fication of any particular person. Time-
series data from 1960 to the most 1ecent
survey year are available on diskette
suitable for use on an [BM-compatible
microprocessor. Inquines regarding this
survey should be addressed to:

Mr. Felix H. Lindsay

Division of Science Resources
Studies

Science and Engineering
Educahton Sector
Studies Group

Natonal Science Foundahon

1800 G Street, NW., Room L611

Washington, D.C 20550

(202) 634-4787

Summary data from each survey since
1967 are available 1n a series of annual
publications, Summary Report—Doctorate
Reapients From ULS Unmershes, issued by
the National Academy of Sciences,
Office of Scientific and Engineering
Personnel. Specialized data tabulations
are available from the contractor. Infor-
mation on data availability and costs
may be obtaimned from'

Ms. Susan L Coyle

Office of Scientfic and
Engineering Personnel

National Academy of Sciences

2101 Constitution Avenue, N.W.

Washington, D.C 20418

(202) 334-3161
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Supported by '

Conducted by
The Otfice of Scientific and Engineering Personnet of The Nstional Science Foundation,
the Nationat Ressarch Council The Department of Educstion,
in Cooperation with The Nstional Endowment for the Humsnitiss, snd
The American CouncH of Leamed Societies, The Nstionai Institutes of Hesith

The Soclal Sclence Ressarch Council,
The Councll of Graduate Schools in the United Ststes,
snd Other Graduate Deans

To the Doctoral Candidate:

This is a brief description of the Survey of Earned Doctorates indicating how the resulting data are used and how the
individual confidentiality of data is protected. The basic purpose of this survey is to gather objective data about doctoral
graduates, data that are important in improving graduate education both at your home institution and at a national level.
Often, decisions by federal, state, and private agencies tu develop new programs or support present ones are based tn part
on the data developed by this survey. We ask your cooperation with the project. Your response is entirely voluntary and
your failure to provide some or all of the information will in no way affect you.

The information requested on the accompanying questionnaire is largely self-explanatory. Plezse complete it, detach 1t
along the perforated line, and return it to your Graduate Dean. On the back of this sheet is a Specialties List with code
numbers and titles for classifying your fields of specialization. This will be useful in connection with several items on the
questionnaire. If none of the detailed fields listed seems to be appropriate, note the ““General”’ and ‘‘Other’’ categories.

What is the Survey of Earned Doctorates?

The survey form is distributed annually with the cooperation of the Graduate Deans and filled out by all graduates who
have completed requirements for their doctoral degrees. Research doctorates in all fields are included, but professional degrees
such as the MD, DDS, and DVM are not included because information about recipients of those degrees is compiled elsewhere.
The cumulative file goes back to 1920 and is called the Doctorate Records File.

The use of the doctoral data has baca increasing, partly because of the implications for graduate education stemming from
the change in the growth pattern of the number of persons receiving doctorates (562 in 1920; 3,278 in 1940; 9,733 in 1960;
29,498 in 1970; peaking at 33,755 in 1973; and now at 31,253 in 1984). This survey attempts to supply some of the informa-
tion as of the time the doctorate is received.

What uses are made of the Survey data?

The data collected by this survey questionnaire become part of the Doctorate Records File maintaircd hy the Office of
Scientific and Engineering Personnel of the National Research Council. In addition, all data collectec' will be provided to
the National Science Foundation, the National Endowment for the Humanities, the National Institutes of Health, and the
Department of Education. The Survey data are collected with the intention that they will be put to use, but only under carefully
defined conditions. Such data as the number of degrees awarded in each field of specialization, the educational preparation
of degree recipients, their sources of financial support, the length of time required to attain the degree, and postdoctoral
employment plans of doctorate recipients are of great interest to graduate schools, employers, the scholarly community, and
the nation generally. The Doctorate Records File is used for a limited number of carefully defined follow-up research studies.
Each year a sample of doctorate recipients is selected for inclusion in a longitudinal research file maintained for the National
Science Foundation, the National Institutes of Health, and the National Endowment for the Humanities. It 1s anticipated
that in the future, as in the past, participation in the follow-up studies will be voluntary.

Statistical summaries from the Doctorate Records File are used by eaucational institutions, professional societies, and govern-
ment agencies. Some specific examples are:

® An extensive statistical summary of the data is published and distributed to all graduate schools about every five years.(!
These reports have been widely used by graduate schools and states to evaluate their progress in providing doctoral educa-
tion. The data may also be useful to graduate students as an aid in selecting a graduate department.

¢ Annual reports containing statistical summaries based on the most recent year’s Survey are distributed to graduate schools,
government agencies, and any others on request.®®

The confidentiality of Survey data is carefully protected.

This information is solicited under the authority of the National Science Foundation act of 1950, as amended in P.L. 507
(42U.5.C. 1862) Section 3(a)(6), and Executive Order 10521 (March 17, 1954). Within the extent provided by law, all infor-
mation you provide will be treated as confidential, will be safeguarded in accordance with the provisions of the Privacy Act
of 1974, and will be used for statistical purposes only. Information will be released only in the form of statistical summaries
or in a form which does not identify information about any particular person. There are only two exceptions to this policy:
(1) information (name, year, and field of degree} is released to institutions from which you received degrees and to other
organizations as part of the address search procedure for follow-up research studies; and (2) information from your form
will be made available to the institution where you receive your doctoral degree and to the National Science Foundation,
the National Endowment for the Humanities, the National Institutes of Health, and the Department of Education.

(INational Academy of Sciences, 4 Century of Doctorates — Data Analyses of Growth and Change, Washington, D.C 1978.

National Academy of Sciences, Summary Report 1983; Doctorate Recipients from United States Universities, Washington,
D.C. 1984.
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Instructions: The following field iisting s to be used in responding to items 13, 14, 21b, and 22¢

13 or 14, piease write in your fisld of specialization in the space provided.

AGRICULTURE
000 Agricultural Economics

005 Animal Breeding & Genetics
010 Animal Nutrition
019 Animal Sciences, Other*

020 Agronomy

025 Plant Breeding & Genetics
030 Plant Path. (See aiso 120)
039 Plant Sciences, Other*

040 Food Sciences

045 Soil Sciences

050 Horticulture Science
055 Fisheries Sciences
060 wild!ife Management
065 Forestry Science

098 Agricuiture, General
088 Agriculture, Other®

BIOLOGICAL SCIENCES

100 Biochemistry
105 Biophysics

110 Bacteriology

115 Plant Genetics

120 Plant Path. (See also 030)
125 Plant Physiology

129 Botany, Other*

130 Anatomy
133 Biometrics & Biostatistics
138 Zell Biology
135 Ecology
142 Embryology
145 Endocrinology
148 Entomoiogy
151 Immunology
154 Molecuiar Biology
157 Microbiology
160 Neurosciences
163 Nutritional Sciences
186 Parasitology
169 Toxicology
170 Genetics, Human & Animai
175 Pathology, Human & Animal
180 Pharmacology, Human
& Animal
185 Physiology, Human & Animal
188 Zoology, Other*

198 Biological Sciunces, Genaral
199 Biological Sciences, Other*

HEALTH SCIENCES

200 Audiology & Speech
Pathology

210 Environmental Health

215 Public Health

220 Epidemiology

230 Nursing

240 Pharmacy

250 Veterinary Medicine

298 Health Sciences, General

299 Heaith Sciences, Other*

300 Aerospace, Asronautical
& Astronautical
303 Agricuiturai
308 Bioengineering & Biomedicai
309 Ceramic
312 Chemical
315 Civil
318 Communications
321 Computer
324 Electrical, Electronics
327 Engineering Mechanics
330 Engineering Physics
333 Engineering Science
338 Environmental Health Engin.
339 induetrial
342 Materials Sclenca
345 Mechanical

348 Wetallurgical

351 Mining & Mineral

354 Naval Arch. & Marine Engin.

357 Nuclear

360 Ocean

363 Operations Research
(See also 465, 930)

366 Petroleum

369 Polymer

372 Systems

398 Engineering, General

399 Engineering, Other*

COMPUTER AND
INFORMATION SCIENCES
400 Computer Sciences*®
410 information Sci. & Systems*®

MATHEMATICS
420 Appiied Mathematics
425 Algebra
430 Analysis & Funstional Anal.
435 Qeometry
440 Logic (See also 785)
445 Number Theory
450 Probability & Math. Statistics
(See also 690)
455 Topology
460 Computing Theory & Practice
485 Operations Research
(See aiso 363, 930)
498 Mathematics, General
499 Mathematics, Other*

PHYSICAL SCIENCES
Astronomy

500 Astronomy
505 Astrophysics

Atmospheric &
Meteorologica) Sciences
510 Atmospheric Physica & Chem.
512 Atmospheric Dynamics
514 Meteorology
518 Atmos. & Meteorol. Sci., Gen,
519 Atmos. & Meteorol. Sci.,
Other*

Chemistry

520 Analytical

§22 Inorganic

524 Nuclear

526 Organic

528 Pharmaceutic..!
530 Physical

532 Polymer

534 Theoretical

538 Chemistry, General
539 Chemistry, Other*

Qeological Sclences
540 Geology
542 Geochemistry
544 Geophysics & Seismology
548 Paleontology
548 Mineralogy, Petroiogy
§50 Stratigraphy, Sedimentation
5§52 Geomorphology & Glacial
Geology
554 Applied Geology
558 Geological Sciences, General
559 Geological Sciences, Other*

Physics
5680 Acoustics
561 Atomic & Molecular
562 Electron
564 Elementary Particie
566 Fluids
568 Nuclear
569 Optics
570 Plasma
5§72 Polymer
574 Solid State
578 Physics, General
579 Physics, Other*

2

Othar Physics! Sciences

580 Environmental Scienzes

585 Hydrology & Water Resources
590 Oceanography

595 Marine Sciences

589 Physical Sciences, Othar*

PSYCHCLOGY
600 Clinical
603 Cognitive
606 Comparative
609 Counseling
612 Oevelopmental
615 Experime: I
618 Educatior (See also 822)
621 Industrial & Organizational
(See also 935)
624 Personality
627 Physiological
630 Psychometrics
633 Quantitative
638 School (See also 825)
638 Social
848 Psychology, General
649 Psychology, Other*

SOCIAL SCIENCES
650 Anthropology
652 Area Studies
658 Criminology
662 Oemography
666 Economics
668 Econometrics
670 Geography
674 International Relations
678 Political Sci. & Government
682 Public Policy Studies
686 Sociology
830 Statistics (See aiso 450)
694 Urban Studies
653 Social Sciences, General
699 Social Sciences, Other*

HUMANITIES
History
700 History, American
705 History, European
710 History of Science
718 History, General
719 History, Other*

Letters
720 Classics
723 Comparative Literature
729 Linguistics
732 Literature, American
733 Literature, English
734 English Language
7368 Speech & Oebate
738 Letters, General
739 Letters, Other*

Foreign Languages and Literature
740 French

743 German

748 italian

749 Spanish

752 Russian

755 Slavic (other than Russian)
758 Chinese

762 Japanese

765 Hebrew

768 Arabic

769 Other Languages*

Other Humanities
770 American Studies
773 Archeology
776 Art History & Criticism
780 Music
785 Philosophy (See also 440)
780 Religion (See also 984)
795 Theatre
798 Humanities, General
T9¢ Humanities, Other*

-

<

It a field marked with an asterisk (*) is chosen in item

EDUCATION

300 Curriculum & Instruction
805 Educ. Admin, & Superv.
810 Educational Media
815 Educ. Stat. & Research
820 Educ. Testing, Eval. & Meas.
822 Educational Psychology
(See also 618)
825 School Psych. (See also 636)
830 Social Foundations
835 Speciai Education
840 Student Counseling
& Personnel Services
845 Higher Education

Teacher Education

850 Pre-elementary
852 Elementary

854 Junior High

856 Seconaary

858 Adult & Continuing

Teaching Flelds

860 Agriculturai Educ.

861 Art Educ.

862 Business Educ.

864 Engiish Educ.

866 Foreign Languages Educ.

868 Health Educ.

870 Home Economics Educ.

872 Industrial Arts Educ.

874 Mathematics Educ.

876 Music Educ.

878 Nursing Educ.

880 Physical Educ.

882 Reading Educ.

884 Science Educ.

885 Social Science Educ

886 Speech Educ.

888 Trade & Industrial Educ.

889 Teacher & Educ. Specific
Subject Areas, Other*

898 Education, General
899 Education, Other*

PROFESSIONAL FIELDS
Business & Management

900 Accounting

9805 Banking & Finance

910 Business Ar.n'n. &
Management

915 Business Economics

920 Marketing Mngmnt &
Research

925 Business Statistics

930 Operations Research
(See also 363, 465)

935 Organiz. Beh. (See aiso 621)

938 Business & Mngmnt, General

939 Business & Mngmnt., Other*

Communications

9840 Communications Research
845 Journalism

950 Radio & Television

958 Communications, General
959 Communications, Other*

Other Professional Flelds

960 Architec. & Environ. Oesign
964 Home Economics

968 Law

972 Library & Archival Sclence
976 Public Administration

980 Soclal Work

984 Theology (See also 790)
988 Professional Fieids, General
989 Professional Fields, Other®

999 OTHER FIELOS®
17




SURVEY OF EARNED DOCTORATES, 1985-86

This form is to be returned to the GRADUATE DEAN, for forwarding to

Pisase print or type.

1. Name In fuli

Form Approved
OMB No. 3145-0019
Approval Expires 1/87

The Office of Scientific and Engineerning Personnet
National Research Councif
2101 Constitution Avenue, Washington, D C 20418

Last Name First Name “Middie Name
Cross Reference Maiden name or former name legally changed = — .
2. Permanent address through which you could always be reached (Care of, if applicable) S
Number Stroet City s e e e
Stata T 2ip Code Or Country ifnotus T TTTo
3. S Social Secunty Number e — =
4. Date of birth: Place of birth
{10-14) Month Day Your {15-16) State Or Country if not US
5. Sex: 1 O mate 2 [J Femate on 8. Are you physically handicapped? O Yes 8 No
If
8. Marital status: 1 ] Mmarried yes. st ; g XI:::clny 3 g SZ:anedlc
2 Not married (including widowed, divorced) (18]
° ¢ 9 widow v ) 08 5 [J Other (Specity) (80)
7. Citizenship: 8. What 18 your racial background? (Check only one}
0 [J VS native 0 [J American Indian or Alaskan Native
1 [J uS naturalized 1 O Asian or Pacific Islander
. 2 Black
2 [J NonUS, Immigrant (Permanent Resident) 2 B Black @2
. (country of present citizenship] 10a. Is your ethnic heritage Hispanic? [J Yes O No (23)
3 Non-U $, Non-tmmigrant (Temporary Resident) 929 10b. If yes, 1s it. 0 % Mexican American
1 Puerto Rican
{country of present citizenship) 2 O] Other Hispanic 26
11. Number of dependents Do not includs yourselt (Dependent = someone veceuvmg at least one half of his or her suppon from you) (25
ST wwrs 4 S ,,,,“,,«. ) g
12. Location of high school last attended* (26-27)
State Or Country 1f not US
Year of graduation from high school. (2829

13. List in the table below all collegiate and graduate institutions you have attended including 2-year colleges and each degree earned
List chronologically, and include your doctoral institution as the last entry

Years
Attended Major Field Degree (if any)
Use Specialties List Title of | Granted
Institution Name Location From | To Name Number | Degree | Mo. Yr.

14. Enter below the title of your doctoral dissertation and the most appropriate classification number and field |f a project report

or a musical or iterary composition (not a dissertation) 18 a degree requirement, please check box

Title

(12)

Classify using Speciathes List

Number Name of field

15. Name the department (or interdisciplinary committee, center, institute, etc ) and school or college of the university which

supervised your doctoral program 5
opar

18. Name of your adviser for dissertation, project report or music/literary composition

ERIC

Aruitoxt provided by Eic:

SF Form 588 January 1985

ommyitee/Prog School

Last Name First Name Madle inhal

continued on next page

o~
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ERIC

Aruitoxt provided by Eic:

17. Please enter a "1"dbesude your primary source of support duning graduate study Entera 2 beside your secondary source of
uate s

support during gra
source as "2")

Own/Family Resources Federal Support

tudy Check (.} all other sources from which support was received (Enter only one source as "'1" and one

p ___ Other Dept of Ed Student Loans

a ___ Own Earnings i __ NI Traineeship Q . Veterans Administration v Guaranteed Student Loan
b ___ Spouse's Earnings J —— ADAMHA Traineeship (G B, etc) W ___ National Direct Student
¢ ___ Family Contributions k __ ADAMHA Feilowship r . Other Federal Loan
University-Related I ___ Other HHS —_— x ___ Other Loan
d ___ Teaching Assistantship m___ NSF Fellowship Specity
e ___ Research Assistantship N Title VI Foreign U S. Nationally Competitive Specity
t — University Fellowship Language and Area Fellowships (Non-Federal) Other Sources
9 — College Work-Study Studies Feilowship S ___ Ford Foundation Y —__ Business/Employer Funds
h ___ Other O — Graduate & Professional | " Rockefeiler Foundation 2 ___ Other
Opportunities Pgm u __ Other Fellowship . (2640
Spectty Fellowship (G*POP) _ Specity

18a. Please check the category which most fully describes your
status during the year immediately preceding the award of
the doctorate

Full-time employed (Go to Item "“18b™)

Held feliowship

Heid assistantship

Part-time employed

[ NYXE U Y
0000ooo

pocily

18b. If fuli-time employed, what type of position did you hold?

6 O Coliege or unwversity, faculty
7 O Cullege or unwersity, non-faculty
8 O Elem orsec school, teaching
98 O Elem or sec school, non-teaching
(11) B industry or business
(12) O Other (specity)

Not empioyed (50)
Other (specity) _
C e ML LS NP | .o .
POSTGRADUATION PLANS ™~ _ - " % G L . ‘ RO
19.  What 1s the status of your current postgraduate plans? 22. If you plan to be employed, enter military service, or other—

O Am returning to, or continuing in, predoctoral employment
C Have signed contract or made definite coramitment

>

What wili be the type of employer?

0
1
2 O Am negotiating with one or more specific organizations : 8 gosm‘.r);e::“sglr':‘?ye Or university other than medical school
3 D Am seeking position but have no specific prospects g
4 O othe i - ¢ {0 Medical school
ther (specity) 51 d T Jr or community college
20. What best describes your immediate postgraduate plans? e O Elem orsec school
0 O Postdoctoral fellowship t O Foreign government
1 O Postdoctoral research associateship Go to 9 O US Federal government
2 O Traneeship Item *'21" h B US state government
3 D Other study (specify) I O US local government
4 O Employment (other than 0,1,2,3) I © Nonprotit organization
5 O Military service Go to k O Industry or business
6 [ Other (specify) (52 item *22" I O Self-employed
21. If you plan to have a postdoctoral fellowship, associateship, m 2 Other (specify) (58)
traineeship, or otherwise undertake further study B Indicate what your primary work activity will be with 1" n
A What was the most important reason for taking a postdoctoral approp::a:e :ox, Secondary work actwity (i any) with 2" in
appointment? (Check only one ;ppDropR ate °; d devel ent
0 L To obtain additional research experience in my dotoral field M T°:°:|'° and developm
1 17 To work with a particular scientist or research group 2 0 A: c‘ ln‘t’ tion
¢ O To switch into a ditferent field of research 30 Pr:"'en: ml ic 25 to indmidual
3 Could not obtain the desired type of employment position P Others 1onal s'ervtq 0 individuals 060
4 O Other reason (specity) 53 {specity) s8-60
B What will be the fieid of your postdoctoral study? Please enter ¢ In wr;a:t::li‘w:" you be working? Please enter number from
number trom Specialties List (54 58) Special 8 61:63)
C  What will be the primary source of research support? D Did you seriously consider undertaking postdoctoral study?
0 O US Government Yes No @4
1 DO College or university It yes, why did you decide against the postdoctoral?
2 O Private foundation 0 O No postdoctoral appointment available
3 O Nonprofit, other than private foundation 10 ::Ltot‘::tnlo;;ould derive little or no benefit from a postdoctoral
4 O
Other (specity) 2 O Postdoctoral available but stipend inadequate
3 O Had more attractive employment opportunity
=] n
6 Unknov&o 10 Item 23" &9 4 [ Other (specity) (65)
Go to Item 23"
23. What is the name and address of the organization with which you wiil be associated?
Name of Organization
Or Country ifnot U S {68-71)

Stroet c/fy, State

24. Piease indicate, by circling the highest grade attained, the education of

your father: none 1234567819 10 11 121123 4 MA, MD PhD Postdoctorat 72
Elementary 3chool High School College Graduate
your mother: none 12345 $78 9 10 11 12 123 4 MA, MDgh_D Postdoctoral 73
0 1 2 3 4 5 6 7 8 9 (11)
Signature rate (T4 78)

If you would like to receive a summary of the results of this survey, please check box. [J

24
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characteristics of doctoral
(survey of doctorate recipients)

purpose and
background

The objective of this survey, conducted
biennially since 1973, is to provide
national estimates of the supply and
utilization of science and engineering
(S/E) doctorates. These data are used
for a number of policy studies to illum-
inate science and technology issues. The
survey is one of three covering various
SIE subpopuiations that comprise the
Scientfic and Technical Personnel Data
System (STPDS). The STPDS is de-
signed to measure the employment and
demographic characteristics of the
Nation’s S/E population.

survey instrument

Data are collected for major demo-
graphic and employment.related var:-
ables. Demographic variables include
age, citizenship, marital status, sex, race,
and Hispanic heritage. Employment-
related. variables include employment
status (employed, unemployed, full/part-
time employment, etc.), sector of em-
ployment, primary work activity, and
salary. Information 1s also collected on
reasons for working in a r.on-S/E job, if
applicable.

The survey 1s based on a sample of
individuals drawn from the Doctorate

Records File, a census of doctorate-
holders Each survey population includes
individuals who received doctorates
dunng the preceding 42-year period.
For example, the 1973 survey population
earned their degrees between 1930 and
1972. Subsequent survey samples were
constructed by adding the two most
recent graduating cohorts and eliminat-
ing the two oldest.

The population includes individuals
who earned a doctorate in the natural
and social sciences, mathematics, and
engineering from U.S. institutions, as
well as individuals who received research
doctorates in non-S/E fields but were
known to be employed as scientists or
engineers.

The sample is stratified according to
the following characteristics: (1) source
and type of degree (U.S. S/E doctorates
and non-S/E doctorates); (2) sex; (3) field
of doctorate; (4) year of doctorate;
(5) raciallethnic identification; and (6)
atizenship.

A sample of approximately 57,000 was
selected for the 1985 survey. The re-
sponse rate was about 71 percent

data availability

The 1985 Survey of Doctorate Recip-
ients was the seventh in a bienrual senes
which was initiated in 1973. Over the
course of this survey, changes have been
made to the survey instrument and
taxonumies. In the construction of time-

scientists and engineers

series, NSF adjusts prior data in order
to take account of survey changes which
would affect the consistency of data over
time. Caution should be exercised in
using previously published data to gen-
erate sp _alized time-series

data access

Summary statistical tables will be
available on diskettes prepared for use
on an [BM-compatible microprocessor.
Inquiries regarding this survey should
be cddressed to:

Mr. John A. Scopino

Duvision of Science Resources
Studies

Scientfic and Technical Personnel
Characteristics Studies Group

National Science Foundation

1800 G Street, NW., Rm L611

Washington, D.C. 20550

(202) 634-4664

Data in the form of special tabulations
and machine readable tzpes are available
subject to the limitations of the Privacy
Actand costs Information on the avail-
ability of special data tabulaiions and
costs may be cbtained from

Ms. Mary Belisle

Office of Scientfic and
Engineering Personnel

National Academy of Scrences

2101 Constitution Avenue, N W,

Washington, D.C. 20418

(202) 334-3152
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OMB No 3145 002C

1985 SURVEY OF DOCTORATE RECIPIENTS

CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NATIONAL
SCIENCE FOUNDATION, THE NATIONAL ENDOWMENT FOR THE HUMANITIES, THE
NATIONAL INSTITUTES OF HEALTH, AND THE DEPARTMENT OF ENERGY

NOTE THIS INFORMATION S SOLICITED UNDER THE AUTHORITY OF THE NATIONAL SCIENCE FOUNDATION ACT OF 1950, AS AMENDED ALL INFORMATION
YOU PROVIDE WILL BE TREATEO AS CONFIDENTIAL, wiLL BE SAFEGUAROED IN ACCORDANCE WITH THE PHCVISIONS OF THE PRIVACY ACT OF 1974,
AND WILL BE USEO FOR STATISTICAL PURPOSES ONLY INFORMATION WILL BE RELEASED ONLY IN THE FORM OF STATISTICAL SUMMARIES OR IN A
FORM WHICH DOES NOT IDENTIFY INFORMATION ABOUT ANY PARTICULAR PERSON YOUR RESPONSE 1S ENTIRELY VOLUNTARY AND YOUR FAILURE
TO PROVIDE SOME OR ALL OF THE REQUESTED INFORMATION 'WILL IN NO WAY ADVERSELY AFFECT YOU

I—- —7 If your name and address are incorrect please enter correct information
below
(10 11}
ﬁ\"'ﬁr‘ﬁ o «‘.‘r\%xwuwa R O R R R o Y »$’~
Mﬂgﬁw«m T N
: informaion pmvldod : N S
prix oyl .m:\,m@:‘; PN ST . N e
LT (A TURE L A PN . ! o
1. Institution/Year
of Doctorats 12 19)
2 Data of Birth (20 24}
(25)

3 Muarital Stetus

4a. Whet is your racisl background? 4b Is your ethnic heritage Hispanic?

1 [0 American Indian or Alaskan Natve 3 O Black 1 ) Yes It YES. 151t 1 ] Mexican-Amencan
2 [0 Asian or Pacific 1slander a O whie 126 2 . No {J Puerto Rican
27 3 1 Other Hispanic
28)
5 Do you heve any children living with you who are 6 Are you physcally handicepped’
Under 6 years of age? 1 ] ves How many? — 30 v+ Yes 2 [ No {33}
2 O No It Yas. what 1s the nature of your handicap(s)? {Mark as many as apply)
8 . O 29 H s 1 [J wisual 3 (' Ambulatory
ot 6 and 18 Yes How mea o ‘
v“:?;?(,ge;‘ ny - 32) 2 O Auditory 4 7] Other specify _ __ _ __
2 0O No (34 37)
{31
AN
7 Citizenship
1 O u's Nauve Borr. 3 J NonUS, Immigrant (Perm Res ) IF NON-U § , specify country of ctizenship
2 (O us Naturalizeo 4 ] Non-US, Non-Immigrant (Temp Res )
(38} 139 40)
8 Sinca raceiving the doctorats, how many fulttima aquivalent yaars of profassionsl work xpenience have you hed? Years(s) (41 42
9 What wss your amploymant status (includes postdoctoral sppointmant *) duriny Fsbruary 19857 Circle your selection and
enter number from below (43

Unemployed and seeking employment (Skip to #11)
Not employed and not seeking employment (Skip to #12)
Retired and not employed (Skip 1o #28)

1 €mployed full time (Skip to #13)
2 Employed part time
If you were employed part ime were you seeking full ume employment?

A J ves B ) No 144)
7 Other specty

3 Postdoctoral appointment *
If you held a postdoctoral @ppointment was 1t

A [ Full tme B _J Parttume {45)
{Skip to #13)

[ 4,00

*Temporary appointment in academia, industry or government, the primary purpose of which is to prowide for continued education or expenence in research

ERIC 26

Aruitoxt provided by Eic:




ERIC

Aruitoxt provided by Eic:

10 'f you wera amployed part tima during FEBRUARY 1985, what was the
MOST important reason for baing in part time status?

D Enter number from below (46)

Part time employment pieferred
Fu'l tune position not av-lable
Corstraints due to famit mantal status

W =

4 Othe, specity ____ .

(Skip to #13)

11 If you were unampioyed and seeking employment during Februery 1985,
was your job «earch restricted by

D Enter numher from below (471

Geographic jocation
Family responsibiities
Need for part time employment

W -

4 Other specify __ —_—
5 No restrictions (Skip to #28)

12 1t you wera r3t amployed and not seaking work during Febri ary 1985,
what was the most important raason for not saaking work?

Enter number from below (48)

Temporanly absent for health or personal reasons
Tending to family responsibihities
Siitable job not avatlable

W -

4 Other specify

“1Skip 10 #28)

13 Pleasa gve tha name of your principal employer (company, organization,
pos:doctoral institution, etc or. If self empioyed, write “'seif 'l and
actual place of employment during FEBRUARY 1985

Name of Employer N ) A‘MS 56)
City State 2P {57 65)

14 From the Employment S-ecialtias List on Page 4 select and enter both the number and title of th.e employment specialty most closely related to your principal
employment or postdoctoral appointmant during FEBRUARY 1985 Write in your specialty if it is not on the list

Number

Title of Emrioyment Specialty

(66-68)

15 Which category below bast describes the type of your principal employment OR p al appointment during FEBRUARY 1985?
Enter number from below (69 70}
Business or industry including self employed) 8 Hospital or clinic
Junior college 2 year college technical institute 9 US military service, active duty, or Commissioned Corps,

Medical school (including university affihated hospital or medical center)
4 year college

University other than medical school

Elementary or secondary school system

Prvate foundation

NOO A WA -

e g USPHS, NOAA
10 US government, civihan employee
11 State government
12 Local or other government, specify
13 Nonprofit organization, other than those ksted above

14 Other, specify

16 If you were employed during FEBRUARY 1985 in a specality fiald other
than youwr field of Ph D, what was the MOST important reasor for being
In that position?

D Enter number from below (71)

Better pay

More attractive career options

Preferred specific geugrap .c location
Constraints due to family or manital status
Position in Ph D figld not available
Promoted into new tfield

O D WA =

~1

Other, specity __

17 1t your doctorate is in a humanities fisld and you were employed in a
non-academic job in FEBRUARY 1985, what was the MOST important
reason for your decision to entar the job?

I i Enter number from below {72)

Better pay

More attractive care r options

Preferred specific geographic location

Coi  raints due to family or mantal status
Academic position not available

DB WA -

[«

Other, specity __

18 If you were employed by an academic institution during FEBRUARY 1985,

A What was the rank of yout position?
D Enter number from pelow (73}

B What was your tenure staty <

1 O Tenured, Year (75 76)

2 J Not Tenured, in tenure track position

3 3 Not Tenured, not in tenure-track position
(74)

FACULTY NONFACULTY
1 Professor 7 Teaching staff
2 Associate professor 8 Research staff
3 Assistant professor 9 Other. specify
4 Instructor Title
5 Adminsstrator
A Other, specify
Title

27

23
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19 What is your ' est esti of the p ge of your professk
principal job? (Total should equat 100%)

Teaching {10)

Besic resesrch (12)

Applied research (14}

Development of equipment, products, systems, date (16)
Design {18)

Writing, editing (20)

Frofessionel services to individueis (22)

Manegement of R&D (24)

Mensgement of educetionel/other programs (26)
Consulting {28}

QWO®NOU HWN =

CETTETTTTY o

-

o What were you primary and secondary work sctivities? (Enter number 1-17 ‘rom question above)

} work time that you devoted to sech of the following ectivities during e typical week in your

%

11 __ Operations -- production, maintenance, construction, instaitation {30

12 ____ Quality control, testing, evaluation {32)

13 ____ Sales, marketing. purchasing. estimating (34}

14 Archival work (36}

15 ____ Curatonal work {38)

16 Performing arts (40)

17 ___ Other, specify __ _ {42)
TOTAL = 100%

D Prnmary {44 45) D Secondary {46 47)

20 What was the basic ennual sslary® associsted with your principal professional employment during FEBRUARY 1985? If you were on a postdoctorel
appointmen: isee Question 9 for definition). what was your stipend plus allowances?

Check whether salary was for O 9-10 months or

O 11-12 months (51

$

r year (48 50)

*Basic salary i1s your annuel salary bafore deductions for income tax. social secunty, retirement, etc, but does not include bonuses, overtime. summer teaching

or other payment for professions| work

210.After receiving v ¢ “octorate, did you have to acquire formsi training in
any of the following aresa In ordar to obtain your present position?

1 O ves 2 O No 2

Foreign languages
_ Computer science

iF YES. speafy below

Manegement end edministration

1
2
3
4 Survey reseerch end stetist'is

5 ____ Other. specify
21b.How long have you besn in your present position?

(53-57)
Yesr(s} (58-59)

22 Wss sny of your work during FEBRUARY 1985 supported or sponsored
by US Govermment funds?

1 0 vYes 2 O No 3 O Don't Know (60)
IF YES, which federal agencies or departments were supporting the
work?

Enter number(s) from the Iist of Federal Supporting Agencies on page 4

61-72)

23 Listed below are selected topics of national intersat. if you devoted a significant proportion of your professional time to any of these problem areas during

FEBRUARY 1985, please give the corresponding number of the ONE on which you spent the MOST time

| Enter number from below (73 74)

1 Energy or fuel 6 Spece 11 Housing (planning, design, construction)
2 Health 7 Cnme prevention end control 12 Transportation, COmmumcations

3 Defense 8 Food and other egnicultural products 13 Cultural hfe

4 Enwiron protection, pollution con2rol 9 Natural resources, other than fuel or food 14 Other area, specify

5 Education {o’her than teeching) 10 Community development and services

24 What percent of your professional time did you devote to energy or fuel activities during a typical week? _________ percent {75-76)

25 From the list below, give the corresponding number of the ONE energy source that invoived the LARGEST proportion of your energy-related work during

FEBRUARY 1985

Coal and coal products

Petroleum (including ol shale and tar sands) or natural gas
Fission

Fusion

Hydroenergy

e W —

D Enter number from below (77)

6 Durect solar including space and water heating thermal, electric)
7 Indirect solar (winds, tides, biomass, etc )
8 Geothermal

9 Other, specify

26 Pieese read the following list of energy-related activities and give the corresponding numbaerls) from the list below of the ectivitylies) in which you were

engaged during FEBRUARY 1985 Enter number(s) from below

- (10 29)

Exploration

Extraction {gas. o, mining)

Manufacture of energy-related components or products
Fuel processing {including refining and ennching)

Etectric power gengration

Transportaticn, transmission, distribution of fuel or energy
Energy storaje

NRDO L WA -

8 Energy utilization, management
9 Fuel reprocessing or disposal
10 Energy conservation
11 Environmental impact (health. economic. etc }
12 Education, training
13 Research and development
14 Other, specify __

27 Please enter the number 1-14 from question #28 that BEST describes the activity in which you spent MOST of your energy-related time

28 Thank you for completing this questionnaire. Pleese return the com jleted form in the enclosed envelope to the
National Research Council, JH630, 2101 Constitution Avenue, Washington, D.C. 20418.

28




MATHEMATICAL
SCIENCES

000 - Algebre

010 - Anslysis & Functionsl Anaiysis

20 - Geomatry

030 - Logic (see olso 834)

040 - Number Theory

082 - Probability

08B - Math Stetistics (see 8is0 544,
670, 725, 727)

080 - Topology

082 - Operations Resesrch (see 8lso
478}

088 - Applied Mathematics

089 - Combinetorics & Finite
Mathamatics

008 - Mathemaetics, Genersl

009 - Mathemetics, Other *

COMPUTER AND
INFDRMATION SCIENCES

071 - Theory

072 - Software Systems

073 - Hordwere Systems

074 - Intellige. Systems

079 - Computer Sciences, Other®
(00 ol30 437, 476)

081 - Infor Sci. & Systems®

PHYSICS & ASTRDNOMY

101 - Astronomy

102 - Astrophysics

110 - Atomic & Moleculer
120 - Electromagnetism
132 - Acoustics

134 - Fluids

128 - Plesma

138 - Optics

140 - Elementery Perticles
180 - Nucleer Structura
157 - Polymer

160 - Solio Stete

198 - Physics, Generel
199 - Physics, Other*®

CHEMISTRY

200 - Analytical

210 - Inorganic

215 - Synthetic Inorganic &
Orgariometsllic

220 - Or ‘onic

225 - Synthatic Organic & Nature!
Products

230 - Nuclesr

240 - Physical

250 - Theoretical

285 - Structurel

260 - Agriculturi| & Fooo

270 - Pharmaceutical

276 - Poly -er

280 - Brochemistry (ses aiso 540}

298 - Chermustry, Generel!

298 - Chemustry, Other®

EARTH, ENVIRONMENTAL,
AND MARINE SCIENCES

301 - Minerelogy, Petrology
308 - Geochamistry
310 - Stratigraphy, Sedimentation

EMPLOYMENT SPECIALTIES LIST

320 - Pelsontology

330 - Structural Geology

341 - Geophysics (Solid Earth)

350 - Geomorph & Glacial Geology

31 - Applied Geol , Geol Engr &
Econ Geol

308 - Eorth Scisnces, Generat

309 - Eerth Sciences, Other *

381 - Atmospheric Physics &
Chemstry

382 - Atmospheric Oynsmics

383 - Atmos & Meteorol Sci, Other®

388 : Environmaental Sciences,
General (see also 480, 528)

389 - Environmental Scignces, Other®

360 - Hydrology & Weter Resources

370 - Oceanography

307 - Merine Scignces, Other®

ENGINEERING

400 - Asrospacs, Asronautical &
Astroneutical

410 - Agriculturel

415 - Bioengineering & Biomedical

420 - Cwvil

430 - Chemicel

436 - Coramic

438 - Communicetions

437 - Computer

440 - Elec.ricol

445 - Electronics

450 - Industris) & Menufacturing

455 - Nuclear

480 - Enginesring Mechanics

4665 - Enginesring Physics

470 - Mechenical

475 - Metellurgical & Phys Me+ Engr.

476 - Systems Oenign & Systems Sci-
once (see also 072, 073, 074)

478 - Operetions Ressarch (see lso
082}

479 - Fuel Technology & Petroisum

480 - Seritary & Environments! Heslth

485 - Nevel Arch. & Marine Engr.

488 - Mining & Minerel

487 - Oceen

490 - Polymcr

497 - Materisls Science & Engineering

488 - Enginesring, General

499 - Engineering, Other®

AGRICUL TURAL SCIENCES

801 - Agriculturel Economics

508 - Anumal Breeding & Genetics

609 - Arimal Nutrition

512 - Animal Sciences, Other*

500 - Agronomy

511 - Plent Peth. (see o!s0 553)

513 - Plent Breeding & Genetics

514 - Plent Sciences, Other*®

503 - Food Science end/or Tech-
nology (see also 573)

508 - Forestry

808 - Horticuiture

807 - Soil Sciences

515 - Fisheries Sciences

516 - Wildlife Menagement

518 - Agricuiture, Generel
5§19 - Agriculture, Other *

MEDICAL SCIENCES

520 - Medicine & Surgery

522 - public Health & Epidamiology
523 - Veterinery Medicine

524 - Hospitel Administration

526 - Nursing

527 - Perasitology

528 - Environmentc! health

530 - Audiology & Speech Pathology
534 - Human end Animel Pethology
538 - Pharmacology

537 - pharmacy

538 - Med ical Sciences, Generel

539 - Med cal Sciences, Other®

BIOLOGICAL SCIENCES

540 - Biochemustry (see also 280)

542 - Biophysics

560 - Boteny

851 - Bectoriology

562 - Plent Genetics

563 - Plent Peth (see ols0 511)

567 - Plent Physiology

563 - Human & Animal Genetics

566 - Humen & Animal Physiology

588 - Zoology

544 - Biometrics & Biostetistics (see
elso 055, 670, 725, 727)

545 - Anato 1y

548 - Cel! "10logy

547 - Embryology

548 - Immunology

549 . Endocrinology

860 - Ecology

571 - Entomology

672 - Moleculer Brology

573 - Food Science gnd/or Tech-
nology (see elso 503)

574 - Behevior/Ethnology

576 - Microbiology

576 - Nutrition & Oistetics

589 - Neurosciences

580 - Toxicology

598 - Biological Sciences, Ganerel

599 . Biological Scrances, Other®

PSYCHOLOGY
@00 - Clinical
803 - Cognitive
610 - Counseling & Guidance
620 - Develop & Gerontolog
630 . Educationa!
836 - School

641 - Experimentg!

642 . Comperative

643 - physiological

660 - Industriel/Organizstions!

0080 - Personelity

670 - Psychomatrics (ses slso 055,
544, 725, 727}

676 - Quentitetive

880 - Sociel

®Idenufy the specific fisld in the space on tha questionnaire

888 - Psyctuiogy, General
808 - Psychology, Othar®

SOCIAL SCIENCES

700 - Anthropology

703 - Archeology

708 - Communications

709 - Linguistics

710 - Sociology

720 - Economics (see als0 501)

725 - Econometrics (see also 055,
544, 670, 727)

727 - Sociel Stetistics (ses also
065, 544, 670, 726)

730 - Demograghy

740 - Geogrephy

745 - Ares Studies®

751 - Politics) Sct & Government

752 - public Administret on

783 - Public Policy Studies

755 - Internations! Relettons

760 - Criminology & Criminal Justice

770 - Urben & Regional Plenning

778 - Hutory & Philosophy of Sci,

798 - Sociel Scrences, Generel

799 - Socisl Sciences, Othar®

HUMANITIES

804 - History, American
806 - History, European
808 - History, Other*®

811 - American Litersture
813 - English Language

814 - English Litereture

827 - Clossis

831 - Speech & Oebate

838 . Comparetive Litereture
839 - Letters, Other®

821 - German

822 - Russien

823 - French

824 - Spanish & Portuguese
826 - itglion

829 - Other Lengusges®

802 - Art History & Criticism

008 - American Studies

809 - Thastre & Theatrs Criticism
830 - Music

833 - Religrous Studies (see sisc 881)
834 - Philosophy (see ets0 030}

891 - Librery & Archivel Sclences
878 - Humen:ties, Generel

879 - Humanities, Other®

EDUCATION AND
PROFESSIONAL FIELDS

801 - Applied Art

881 - Theology (see eiso 833)

882 - Business & Management

883 . Home Economics

884 - Journalism

886 - Law, Jurisprucence

887 - Sociel Work

888 - Architec & Environ. Design

896 . Pr ol Flelds, G

097 - Professional Fields, Other®

938 . Education (other than tesching
in o tield listed sbove)

899 - OTHER FIELDS*

-IST OF FEDERAL SUPPORTING AGENCIES (For use with # 22)

1. Agency for Intarnations! Deveiopment 10 Oepartment of Commerce 17. Depertmaent of Housing and Urban
2. Environmentel Protection Agency .11. Oepartment of Detenss Development
3. Nationel Asroneutics & Space 12 Ospertment of Enargy 18. Depertment of the Interior
Administration 13 Netional Institutes of Heslth (OHHS} 19 Depertmaent of Justice
4. Nations! Endowment for the Arts 14. Alcohol, Drug Abuse & Menta! Hesith 20. Depertment of Labor
5. National End for the H Adminstretion (NIAA, NIOA, NIMH} 21 Depertment of State
8 N | Sci Found 15 Other DHHS, specify 22, Depertment of Trensportetion
7. Nuclesr Reguistory Commission 16 Department of Educstion (NIE, OE, 23. Other sgency or depertment,
8. Smithsonien Institution NCES) “oecify
9. Depertment of Agriculture 24. Don't know s0urce agency
)
ERIC « *
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recent science and engineering graduates

purpose and
background

The objective of this biennial survey,
conducted since 1974, 15 to provide data
on the demographic and employment
charactenstics of individuals who re-
ceved bachelor's or master's degrees
in science and engineering (S/E) fields
from U.S. institutions. This survey 15
one of three covering varying S/E sub-
populations that compnse the Scientific
and Technical Personnel Data System
(STPDS) which produces national esti-
mates of the size and charactenstics of
the total stock of scientists and engneers
in the United States This survey provides
updates to the S/E population estimates
over the course of a decade to account
for new entrants to supply

survey instrument

Data are collected on major demo-
graphic and employment variables
including graduate school enrollment
These variables include sex, race, His-
panic hentage, citizenship, mantal status,
and age Additionally, information is
collected on the early career expeniences
of these graduates, including such vari-
ables as labor force status, sector of
employment, primary work activity,
salary, and, if applicable, reasons for
employment in a non-S/E job.

sample design

The survey population 1s limited to
SIE degree recipients who were citizens

or permanent residents of the United
States. Recent surveys have been based
on a two-stage probability sample. The
primary sampling unit consists of uni-
versities and colleges At this stage, the
sample is stratified by geographic region,
public/private institutional status, type
of curriculum offered, and proportion
of graduates with S/E majors. Special
strata are also drawn which represent
universities and colleges which have a
nredominately black student body, or
have high concentrations of Hispanics.

The secondary sampling unit consists
of graduates drawn from the sample of
universities and colleges. Individuals
drawn from mstitutions in the special
strata are uversampled in order to in-
crease the relability of data on racal/
ethnic groups

The 1985 sample contained approxi-
mately 33,000 graduates. The survey
population includes individuals receiving
degrees in either of two periods: (a) the
1984 graduating class which received
degrees between July 1, 1983 and June
30, 1984; and (b) the 1985 class which
received degrees between July 1, 1984
and June 30, 1985 The response rate to
the 1984 survey was 70 percent.

data availability

The first survey of recent S/E grad-
uates was conducted in 1974 and in-
cluded the graduating classes of 1971-73;
subsequent surveys have been conducted
i 1976. 1978, 1979, 1980, and 1982 which

oU

covered the respective classes graduating
one to two years prior to the survey
year.

Changes have occurred in both the
survey nstrument and reference lists
over the course of this survey. As such,
consistent data are only available for
the 1982 and 1984 surveys.

data access

Data in the form of summary sttistical
tables are available on diskette prepared
for use on an IBM-compatible micro-
processor. Inquiries regarding this survey
should be addressed to:

Ms. Melissa ]. Lane

Division of Science Resources
Studies

Scientific and Technical Personnel
Characteristics Studies Group

National Science Foundation

1800 G Street, N.W., Rm. L611

Washington, D.C. 20550

(202) 634-4664

Machine readable tapes are available
for all survey years. The cost of data
for individual survey years ranges
between $60 and $80 per tape. The cost
per year of multiple survey-year tapes
is less. Inquiries should be addressed
to:

Mr. Patrick Wenzel

Data Processing Library

University of Wizconsin at
Madison

3308 Social Science Building

Madison, Wisconsin 53706

(608) 262-0750
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INSTITUTE FOR SURVEY RESEARCH
TEMPLE UNIVERSITY
-0f The Commomwealth System Of Higher Education-
PHILADELPHIA, PENNSYLVANIA 19122

STUDY #518-305-01 OMB No.: 3145-0077
SPRING/SUMMER 1986 Expires: January 31, 1988

1986 SURVEY OF SCIENCE, SOCIAL SCIENCE, AND ENGINEERING GRADUATES

NATIONAL SCIENCE FOUNDATION
AND
U.S. DEPARTMcNT OF ENERGY

This information is solicited under the authority of the National
Science Foundation Act of 1950, as amended. All information you
provide will be treated as confidential and will be used for
statistical purposes only. Information will be released only in
the form of statistical summaries from which it will be impossible
to identify any particular person. Your response is entirely
voluntary and failure to provide some or all of the requestead
information will not in any way adversely affect you.

NAME :

ADDRESS:

TELEPHONE: _ ( )

(NOW PLEASE SKIP TO THE INSTRUCTIONS FOR COMPLETING THIS QUESTIONNAIRE ON PAGE 8.)
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DEGREE AND EMPLOYMENT SPECIALTY LIST

Agriculturs Mathematicel Sciences
803  Agricultursl economice 711 actuarial sclence
804 Agricuiture, bueinees 7112 Applied mathematice
01)  Agronomy 72)  Computer sciemces
014  Animal, deiry. poultry. eciences 730 Mathemstice
. 015 Ferm end rangs mansgement 751  Operstioms resesrch/management sciences
N 016 Fieh, game ond wildlife manegement 713 Stetistice
017 Y¥ood sciences 714 Diomatrice and biostetistice
018 Forestry end releted eciences 72)  Computer sad inf>rmation scisncee
019 Horticulture 780 Mathematice, other
020 Neturel resources msnsgement
021  soil science Thysicel Sciences

090  Agriculturel sciences, other
720  Astronomy

Biologicel Sciences 721  Atmospheric gciences and seateoorology
213 Mlochemistry
211  Anstomy, histology 722 Chemfotry
213 Btochesistry 741 Larth sciences and guology
714  Biometrice and biostetietics 733 Metallurgy
214 Biophyeice 742 Ocesmography
- 215 Boteny 731 Physics
221  Ceil and moleculer biology 790  Physicel sciemces, other
21¢  Entomology
226  Eabryology Sociel Sciemces
217  Genetice
218  lsmunology 811  Aathropology
219  Marine biology 812 Crisimclogy
220 Microbiology, becteriology 81)  Zeomomfce (except egriculturel)
227  Neurosciences 814  Ceography
222 Nutrition 118 Lisguietice
228 Peresitology 817  Politicel sciemce sod government
. 223 Pethology, human, enimal, plent 818  Peychulogy (except clinicel)
.z 224  Phyeiology, human, animal, plent 821 Sociology
i 229  Radiology 822  Urbam stwdies
. 230 Toxicology 890 Other sociel sciences
225 Zoology
290  Biologicel sciences, other Heslth Sciences
Educetion 611  Clieicel psychology
612 Dentietry
413 Biologicel eciences educetion 614 NMospital end heslth cers sdministretion
414  Enginesring educetion 615 Medicise or pre-medicine
417 Mathemstice edu:stion 616 Mureing
421  Phyeicel sciences educetion 617  Pharmecolegy
423 Saciel science sducetion 618 Pharmacy
490 Rducetion, other 690 Other health areas
Engineering Arte, Wumsnities snd Other Specielties
511  Aerospsce, seronauticel, setronauticel 910  Ares end ethaic studies
512 Agricultural 911  Architecture s/ wmvironmentel design
513  Architecturel 110  Arte end letters, general

314  Dioengineering and biomedicel engineering 310 Business ead commerce
513 Chemicel. including petroleum refining 115 Eaglish sed journslise
516 Civil, construction. end transportetion 114  Pine ond spplied orte

723 Computer 116 Foreiga lasgusge and 1ftersture,
517  Electricel, slectronic, and comsunicetion ell fielde

329  Engineering science, mechanice. physice 815  MNietory

519 Eaviroomentel end sanitsry 912 Mome ecemsmics, o1l fielde

520 Geologicel 913 Lov end prelaw

521  Industriel 914 Library science

530 Materiels 915 Militery sciesce. including merchant
522 Mechanicel marine deck of ficer

523  Metellurgicel 816  Philosophy

524 Mining and minersl 819 DReligion end theology

525 Navel erchitecturs and marine 820 Social werk

526 Nuclear 999  Other gpecisitics

531 Ocean

. 527  Petroiewm

.o 528  Textile

751  Operstions resesrch/ssnagesent eciences
590 Eagineering, other

O
4]
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EMPLOYER CLASSIFICATION LIST

Code Code

Manufecturing Mining and Petroleua Extrection
4«0t Primary metele producte (11 ] Coel mining
4«02 Pebriceted metale producte 419 Petroleum and gae extrection
403 Computere end computing equipment 420 Other ®ining
404 Nonelectrical machinery (including

enginee end tutbinee, conetruc— Trensportetion, Lommunicetion, and

Utilitiee
tion machinery., metel working
e rnduetries etk S 33 Cemerecerion
:::‘:::‘;:_::g““’" end comput- 423 Utilitiee end eanitary servicee
Electricel Equipment Wholesele and Reteil Trede
405 Houeehold eppliencee (excluding 426 Who le trade
radios and televieione) 425 Retail trede
406 Radios and televisions
«07 Other electrical equipment 426 TFinance, lnsurence, and Real Eetate
(including electric motore, Services
transmieeion equipmant, end 427 Computer end deta proceseiug
generetore) services
Treneportation Eduipmant 28 Eagineering, erchitectural, and
408 Alrcreft, aircreft enginee end surveying eervicee
perte 429 Other servicee
4«09 Motor vehiclee end equipment
“10 Guided miseilee end epece 430 Educetional Inetitutione
vehicles and parts 431 Uniforwed Militery Service
411 Other traneportation equipment
(including railroad and perte) 32 Gm;:;m“
eral
412 Ordinence (including arms menu- 33 Stete
facture end amsunition) 436 Loc
al
413 Profeseional and ecfientific
435 Other
inetrumerte
Glé Chemicele end ellied producte 436 Other
415 Fetroleus end coal producte.
including petroleus refining
416 Other mam:fecturing

417 Conetruction

1NSTRUCTIONS FOR COMPLETING TH1S QUESTIONNALRE

1n conetructing thie queetionnaire, we heve tried to provide reeponee cetegoriee for moet
anewers. If the Teeponse cetegorise ere not adequete for you to éntwer 4 queet Lon correctly,
write your ensver in the queetion box. 1f you ere not certain of the correct reeponee.
give ue your beet estimate or guees.

There is baeically one type of queetion: cloesd=end queetions, where reeponee categoriee have
been Provided and you are aeked to mark ¢ box. In eddition, in eome of the queetione you are
asked to 111 in “code rumbere” either from the liet on pege 2, from the liet above, or from
a preceding queetion.

An example, with eample enswere, ie ehown belov.
{. Do you eubecribe to eny periodical journale or magezinee?

t. [X] vee  tco 10 cuestIon 2)

D No (SKIP 1O KEXT SECTION)
2. wWhich of the folloving journale or magazinee do you receive? [(MARK AS MANY AS APPLY)

ol. m Newsweek . m Science

0z2. D Tima 05. E Scientific American

03. D Life 06. E Other, Spectfy’

3. Which of the journale marked in queetion 2 moet reletee to the kind of work you do?
(ENTER THE APPROFRIATE COLE NUMBER FROM QUESTION 2)

e @

Please ansver ell the queetions that epply to you ond follow directione which may eek you to
ekip certain Queetione. 1n the abeence of inetructione, alweye go to the next queetion. Even
1f you feel only pert of the questionnaire applise to you, or there are some queetione you
cennot ensver, plecee ansver e¢ many questione ae poseible end return the entire queztionnaire.
We appreciate your participetion end thank you for Cospleting thie queetionnaire. Now please
£0 to Pate 4 and answer all epplicable queetions.

3
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PART 1. DEMOGRAPHIC CHARACTERISTICS

1/8-11
@ In what month and year were you born?

(MONTH) (YEAR)

12-1+
‘ Where was yvour place of birth?

(STATE, OR FOREIGN COUNTRY, IF NOT USA)

20

Are you of Spanish/Hispanic origin or

descent?

L. [JYes=p 2. [[] Mexican-american
3. D Puerto Rican

4. [] ocher iispanic

5. DNO

15 21

@ Are you: @ As of April 6, 1986, were you:
l. E Male 2. l I Female 1. D Married 2. D Widowed
16-12 3. D Separated 4. D Divorced

@ Are you:

l. D U.S. citizen (3hIF 10
2. E u.s. naturalized_j <VESTION 4)

—
3. E Non-U.S. immigrant
(Permanent Resident)

4. D Non-U.S. citizen, nonimmigrant
(Temporary Resident)

If non-U.S. citizen, of which country

are you a citizen?

(COUNTRY)

5. [] Never married

2.

As of April 6, 1986, did you have duy
children living with you?

L. JYes mp 2. ] tnder 6 years

of age

3. (0] 6-17 years of
age

4. [Jwo

13

@ Are you:

l. D American Indian 'or Alaskan Native |

2. DAsian or Paciic Islander

3. D Black
4. [J whice

5. D Other, please specify:ﬂ

2i-2w

@ Are you physically handicapped?
L. [DYes (6o 1o queszion ¢)

2. [JNo  (sk1P 0 QuESTION 3)

What is the nature of your handicap(s)?
(MARK AS MANY AS APPLY)

l. C Visual 2. D Ambulatory

4. [] Auditory 8. [J other, specify)

N




Between January 1986 and May 1986, did you attend a college or university?

1. [::] Yes wudp

[:] Undergraduate, full-time
l | Undergraduate, part-time

P VS

Graduate, full-time
5. [:] Graduate, part-time

6. [ ] No (SKIP TC QUESTION 10)

E:] (Gt TO QUESTION 9a’

26=28
What field of study did you pursue?
(ENTER CODE AND DESCRIPTION FROM LIST ON PAGE 2)
(CODE) (DESCRIPTION)
[::] Did not pursue any specific field of study
73-3:5

What was the highest level of educatioa completed by both your mother and your father?

(MARK ONE FOR EACH)

FATHER

1.

=
o
o
j==4
m
0

None

Elementary, grade

ERIC
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] ]

2. [ O
3. [0 ] 2
. O O s
5. [ O e
6. [] ] 5
7. [ O s
5. [ O s
9. [ 3 L] s

High School, grade
to. [] 9
1. [ ] M 10
12. [] | 11
13. [] | 12

College, year
. [ 0O
15. ] (. 2
16. [] CJ 3
7. ] ] 4

Graduate, degree
18. [] | M.A., M.S.
19. [::] [:] Professional degree (e.g., M.D., J.D.)
20. [] | th.D.
21. [?:] [::] Postdoctorate

5

39




PART II. EDUCATION

In the table below, list qll wndergraduate and graduate degrees, excluding honorary Jdegrees,
that have been auarded to you. Refer to the list on page 2 for the deseription and code
number of major fields. uvo NOT include correspondence courses, on-the-jol training,
apprenticeship, or training at an employer's training school.

If you need more space, attach a separate shect of paper and give the same type of infor-
mation for each additional school 1isted. 1/33

34-35
MONTH AND @ MAJOR FIELD
YEAR DEGREE

GRANTED (ENTER DESCRIPTION AND CODE FROM LIST ON FAGE 2)

MONTH YEAR DESCRIPTION CODE

3-89 bo=-u2
Bachelor's

Master's

Doctorate

Other
(SPECIFY):

Other
(SPECIFY):

Other
(SPECIFY):

ERI
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PART III. EMPLOYMENT STATUS

2/1s 19
During the week of April 6, 1986, were If you were unemployed and seeking
you: employaent during the week of
April 6, 1986, was your job
1. (] working full-time (35 hours or more i
at least in one position) search restricted by:
(SKIP TO QUESTION 16) (MARK ONLY ONE BOX)
2. G Working part~time 1. G Geographic location =
(GO TO QUESTION 13) 2. [:]Fantly responsi- (SKIP
3. [:] Not working, but seeking work bilities T0
(SKIP T0 QUESTION 15a) 3. [:]Need for part-time PART
4. [:] Not working and not seeking work employment Iv
(SKIP T0 QUESTION 14) s, GOther, please specify:; ngs
1s
Were you seeking full-time work? 8)
L OYes | (oxrp 10 questron 16)
2. G No 5. G Not restricted -/
16 20

Did you look for work at any time during
the three weeks prior to the week of
April 6, 1986; that is, between

March 16 and April 5, 19867

l.DYes Z.DNo
17-19

What was the main reason you were not
working or not seeking work during the
week of April 6, 19867

(MARK ONLY ONE BOX)

1. [J on layoff from a job (co

2, ] On vacation or otherwise 10
temporarily absent from
a job for health or QUE.szN
personal reasons

During the week of April 6, 1986,
were you working at (or on layoff or
temporarily absent from) a position
related to the natural sciences,
social sciences, or engineering?

1. (] Yes (SKIP TO PART IV ON PAGE 8)
2. [JNo (GO T0 QUESTION 17)

21-22
What was the most important reason
that you were NOT working at a
position related to science or
engineering? (MARK ONLY ONE BOX)

1. D Preferred nonscience or
nonengineering position

2. D Promoted out of science or

3. [J Retired =
4, ] Student engineering position
S. [C] Family responsibilities
6. (] Chronic illness or (SKIP 3. D Pay was better in nonscience
permanent disability IO or nonengineering position
7. (] Could not find work or PART
believed no jobs available & Iv 4. D Locational preference
in my particular field ON
8. ] pid not want to work PAGE 5. D Science or engineering
9. [[] New job to begin within 8) position not available
30 days
10. [ Waiting for school to begin 6. D Other reason, please apecify:
11. ] Other, please specify:\ J ;
7

24
Q
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PART IV. EMPLOYMENT PROFIIE

If yoeu have never veen emploved, nor self-em desed, jlease ™ this ¢ onl ol
J Y < ] R ot

QUESTION 38 ON 7. v, MRS, W WIThee Ll tne DotPaccems e e,
In thic part of 7o e O, Ne are asKing juoctions arcut R T A R
the week of Apm v, {¥8€, or wour mest recent job Lefore April <th. Please inelude ..
erplourment, (reluiiy~ q =, ", far, Cervioe | on, w0t N0 @ GolentLfLe A g b, e , .
you had more *han one reqular , ot Jqurira the week OS] Ot blease Tiet tie oo 0 e
you consider yeur prineop )’ cmploument.
]
For whom did you work” What is the name of the company, business, or the government
arency you worked for?
Theon herpe  ©
el feeri ol
T
18a) Where were you employed, that 1s, in what city, county, and state?
(CITY OR TOWN) (COUNTY) (STATE OR FOREIGN COUNTRY)
Ji=24
How would you classify che organization for which you work”
(PLEASE ENTER CODE FROM EMPLOYER CLASSIFICATION LIST ON PAGEL o IF Tk CRGANICATIC.
CONDUCTS ITS ACTIVITIES AT DIFFERENT LOCATIONS, ENTER THE CODE FOR THE ACTLIITY 4. adie
LOCATION WHERE YOU ARE EMPLOYED. PLEASE WRITE Iu THE YYPE OF ACTIVITY I: 11 IE& NOT
FOUND ON THE LIST.)
] D TYPE OF ACTIVITY:
(CODE)
Q-3¢

Which of the categories below best describes the type of organization of your
principal employment or post-doctoral appointment? (MARK ONLY ONE b.v)

0l [T Self-employed

02 ] Business or industry

03 ] Junior college, 2-year college, technical instituce

04 [] Medical school

05 ] 4~year college or university, other than medical school

06 (] Elementary or secondary school system

07 ] Hospital or clinic

08 [] Nonprofit organization, other than hospital, clinic or educational institution

09 (] u.S. military service, active duty, or Commissioned Corps, such as USPHS, NOAA, etc.

10 ] u.S. Government, civilian employee
11 [C] state govermment
12 [ Lozal or other government (SPECIFY):

13 ] International agency
14 ) other (SPECIFY):

@ If you had more than one job during the week of April 6, 1986, enter the catepory

from the above list that is most appropriate for your second job.
(ENTER THE APPROPRIATE CODE NUMBER, 01-14, FROM QUESTION 20 ABOVE)

E] Did not have a second job the week of April 6, 1986.
(CODE)

11=-32
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2/33-36
(::) From the activities listed below, select your primary and secondary work activities
for your principal job (as reported in question 18) in terms of time devoted for a
typical week.

(ENTER THE APPRCPRIATE CODE NUMBER 0:-16 FOR EACH)

D D Primary activity D D Secondary activity

01 Management or administration of research or development

02 Management or administration of other than research and development

03 Teachking and training - preparing and teaching courses, guiding and counseling
students or trainees

04 Basit research - that is, study directed toward gaining scientific knowledge
primarily for its own sake

05 Applied research - that is, study directed toward gaining scientific knowledge
in an effort to meet a recognized need

06 Development - product, process, and technical development. That is, direction
of knowledge gained from research toward production of useful materials,
devices, systems and methods

07 Report and technical writing, editing, information retrieval

08 Clinical diagnosis, psychotherapy

09 Design of equipment, processes, models

10 Quality control, testing, evaluation, or inspection

11 Operations - production, maintenance, construction, installation, exploration

12 Distribution - sales, traffic, purchasing, customer and public relations

13 Statistical work - survey work, forecasting, statistical analysis

14 Consulting

15 Computer applications

16 Other activities (SPECIFY):

648
During a typical week in your (::) From the Degree and Enployment Specialty
principal job (as reported in List on page 2, select and enter the
question 18), what percent of working number and title of the specialty most
time do you devote to the following closely related to your principal em-
activities? ployment (as reported in question 18)

(ENTRIES SHOULD TOTAL 100.0%) during the week of April 6, 1386.
(PLEASE WRITE IN YOUR SPECIALTY IF IT

) o m . .-
% Primary work activity IS 40T O THE 1i37)

% Secondary work activity Number: D D I

% Other activities Title:

100.02 TOTAL

ERI
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Z759=
For your principal job (as reported in

question 18), what is the busic annual
salary you currently earn?

(Do not wnelude bonuses, overtime,
swmer teaching or other payments
for sceondary ,Jobs.)

$ .00 per year

[::] Not currently employed at that job.

e

During the week of April 6, 1986, was7°
any of your work at vour principal job
supported by U.S. Government funds?

1. D Yes e (G0 TU GUESTIOW o)

(SKI™ TO QUESTION &)

sS4

If academically employed in your
principal job, is your salary for:

D 9-10 months, QR D 11-12 months? :

@

55394
What was your total professional income

in 1985, including basic annual salary,
bonuses, overtime, summer teaching,
consulting fees, etc.?

$
D None

.00 per year

60—64
What was your basic annual salary in

1985 from the principal job you held
longest, excluding bonuses, overtine,
summer teaching, consulting fees, etc.?

.00 per year

$
D None

6566
How many years of professional work

2Xperience, including teaching, do
you have?

Year(s) or I :None

67-%9
Using the list on page 2, complete the
following statement:

"Based on my total education and
expertence, I regard myself
professionally as afan) ...

e (117

/=24
Which of the following agencies or
departments were supporting your work?

(MARK AS MANY AS APFPLY)

l.[:] AID--Agency for International
Development

2.[:] Department of Agriculture

3. E] Department of Commerce

4. D Department of Defense

5. D Department of Energy

6.[:] Department of Education (NIE, VE,
NCES)

7. E] Department of Health and Human
Services (DHHS--old HEW)

8. E] Department of Housing and Urban
Development (HUD)

9. D Department of the Interior
10. D Department of Justice

11. E] Department of Labor (DOL)
12.[:] Department of Transportation

13.[:] EPA--Environmental Protection
Agency

14.[:] NASA--National Aeronautics and
Space Administration

15.[:] NSF--National Science Foundation
16.[:] Nuclear Regulatory Commission

17. (] other, specify:‘

18. ] Don't know source agency

10

W
<
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7 75-1%
The following list conta‘ns selected

areas of national interest. Indicate

the one area to which you devote(d) the
most professional time during a typical
week at the job reported in question 18.

1.[JEnergy and fuel (GO TO QUESTION 34)
2.{ |Health ﬁ
3. JEnvironment
4, Education
5. National defense
6. Agriculture
C

7.[ IMineral resources
8. Community development
and service (SKIP
9.[JHousing (planning, T0
design, construction) hQUESTION
10.[ jTransportation 38)
11. Communications
12. Technological development
13. Space

Other, please specifu:

.

77
What is your best estimate of the

percent of your professional time that
you devote(d) to energy and fuel during
a typical week?

1.[}100 percent

2.[375 to 99 percent
3.[}50 to 74 percent
4.[325 to 49 percent

From the list of energy-related 30-ut

activities below, indicate the items
that best describe the activities
in which you vere engaged during a
typical week.

(MARK AS MANY AS AFPLY,
1. D Exploration

2. [] Extraction (gas, oil, mining)
3. [] Manufacture of energy-related
components or products

4, D Fuel processing (including
refining and enriching)

5. D Electric power generation

6. D Transportation, transmission,
distribution of fuel or energy

7. D Energy storage

8. D Energy utilization, management
9. D Fuel reprocessing or disposal
10, D Energv conservation

1. D Environmental "apact (health,
economic, etc.)

12. [__—__] Education, training
13. (] other, specify:\

Aruitoxt provided by Eic:

5.[7)24 percent or less b3sbe
— =73 @ From the list in question 36, enter
35) From the list below, indicate the one the number of the activity that best

energy source that involves(d) the describes the one in which you
largest proporticn of your energy- spend (t) most of your energy-related
related work during a typical week. time.
l.DCoal and coal products (ENTER TFE APPROPRIATE CODE NUMBER,
2.[JPetroleum (including oil shale 01-13, FROM QUESTiON 36)

and tar sands) or ratural gas
3.[JFission
4.[JFusion
5. JHydroener, (CODE)
6.[JDirect solar (including space and

water heating, thermal, electric)
7.[Jindirect solar (winds, tides,

biomasr, etc.) (PLEASE TURN TO PAGE 1. ANv COMPLETE THE
8.[]Geothermal R . o oy e
9.[CJother, o uf'y-" REMAINING TWO QULSTIUNS. )

11
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PART V. OTHER INFORMATION

So that we can contact you in the event it is necessary to clarify some of the

information yov provide, please give the telephone number at which you can be
reached.

(AREA CODE) (NUMBER)

If there is an alternate number at which you can be reached, enter it also.

(AREA CODE) (NUMBER)

3/us5-59
Date completed:

(MONTH) (DAY) (YEAR)

ThanX YOU FOR COMPLETING THIS QUESTIONNALRY. PLEASE RETURN THE COMPLETED FORM IN THE
LNCLUSED FOSTAGE-PAID ENVELOPE TO: INSTI!'UTE FOR SURVEY RESEARCH

TEMPLE UNIVERSITY - 083-46

1601 NORTH BROAD STREET

PHILADELPHIA, PA 19122

12
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graduate science and engineering students
and postdoctorates {GSESP)

pP."so3C and
background

The purpose of this survey 1s to obtain
data on the characteristics of graduate
science and engineering (S/E) enrollnent
at the departmental level. It provides
the only nationally representative data
base on the charactenstics and major
scurces of support of full-time graduate
SIE students. The data compiled from
this survey present a means for assessing
the relationship between financial sup-
port patterns and resulting shifts 1n
graduate enrollment and postdoctorates.

survey instrument

The survey + ‘marily collects infor-
mation on the headcounts of full-hme
graduate students, with information on
sources and mechanisms of their major
support (e.g., fellowships, traineeships,
research assistantships, or teaching
assistantships), sex, race, ethnic back-
ground, level of study (first year or
beyond), and atizenship. For graduate
students enrolled part ime, summary
data on sex and raciallethnic background
are available. Summary information on
postdoctorates and nonfaculty research
staff also cover source and mechanism
of support, sex, and citizenship

The survey population includes both
doctorate- and master's-granting 1nst-
tutions, as well as medical schools and

other specialized institutions offering
first-professional doctorates in health-
related fields. Witi: me 1984 survey,
the National Science Foundation (NSF)
converted from a universe survey
to a sample of 518 responding uruts at
401 institutions. All 325 doctorate-
granting institutions, as well as 18
historically black universities and colleges
with master's-level programs are sur-
veyed with certainty. The remaining 275
master’s-granting institutions form a
probability sample, stratified on the basis
of their total graduate S/E enrollment.
Sample design was modified slightly in
fall 1985 to improve field coverage.
Response rates have exceeded 90 percent
in recent years.

data availability

This survey has been conducted an-
nually since 1972. Orignally, the survey
was limited to insttutions granting a
doctoral degree in at least one S/E field.
Since 1972, the survey universe has been
expanded: First, through the addition
of all medical schools with graduate
programs; second, with the inclusion
of all S/E departments in master’s-
granting institutions; and third, with the
annual addition of newly formed insh-
tuhons and departments within the scope
of the survey.

The expansion of coverage to master's-
granting inshitutions was initiated as a
parallel survey utlizing an abbreviated
form n 1976. For companson purposes,
selected 1975 data variables were col-
lected for these institutions at the same

43

time. The expanded population of
doctorate- and master's-granting insti-
tutions has been surveyed in parallel
since 1977.

In 1978, as part of an NSF experiment
with biennial reductions in survey scope
to reduce respondent burden, the pop-
ulation was restricted to doctorate-
granting instituttons and an abbreviated
survey instrument was employed. The
full population was restored for the
succeeding survey, with a revised full-
scale survey form sent to both doctorate-
and master’s-granting institutions.

data access

Summary statistical tables presenting
survey results are available on diskettes
suitable for use on an IBM-compatible
microprocessor. Inquines regarding this
survey shouid be addressed to:

Mr. J.G. Huckenpahler

Division of Science Resources
Studies

Science and Engneering
Education Sector Studies
Group

National Science Foundation

1800 G Street, NW., Rm. L611

Washington, D C. 20550

(202) 634-4787

A multiyear magnetic tape is generally
made available containing data for the
period covering 1977 through the most
recent survey year. The most recent
1977-85 tape includes only those items
which were included in the 1985 survey,
it does not contain detail which were




collected in prior years but have no
counterpart in the current survey. A Data
User Guide has been developed for the
multiyear tapes documenting the com-
patibie code structure utilized in NSF's
four academic surveys. (See NSF contact
listed previously ) Data for 1972, 1973,
1974, 1975 , and 1976 are available on

single-year tapes. The user should be
aware, however, that no attempt has
been made to update these earlier tapes
with subsequent data corrections re-
ceived from participant inshtutions

Information regarding data tape avail-
ability or contents should be addressed
tor

Mr. George Nozicka

Quantum Research Corporahon
7300 Pearl Street, Suite 210
Bethesda, Maryland 20814

(301) 657-3070

The cost of *he multiyear tape is $325;
each single-year tape costs $100
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INSTRUCTIONS FOR SURVEY OF GRADUATE SCIENCE AND ENGINEERING
STUDENTS AND POSTDOCTORATES, FALL 1986

Purpose of the Survey

The Survey of Graduate Science and Engrneering
Students and Postdoctorates is conducted annually by
the Science/Engineering Education Studies Group
(SEESSG) of the National Science Foundation's Division
of Sctence Resources Studies The survey is designed
to provide a comprehensive picture of the training of
future scientists and engineers in the Nation's graduate
schools Data are used hy Congress and the executive
branch to determine areas of need during the
preparation of the hudget. In addition, NSF data are
used hy State government agencies and other analysts
to assess future supply and demand of S/E personnel

General Definitions

A graduate science/engineering (S/E) student 1s
defined as a student enrolled for credit in an advanced-
degree program (leading to either a master's or Ph D
degree] 1n fall 1986 Do not report M D, D V.M., or
D D8 candidates. interns. and residents unless they
are concurrently working for a master's or Ph D in a
science or engineering field or are enrolled in a joint
M D /Ph.D program. Individuals who already hold an
MD.DVM, orDD.S, masler's or Ph D. degree but
who are working on another master's or Ph.D. degree
are to be counted as graduate students, either full or
part time. Do not report such individuals as
postdoctorates in item 8

Graduate S/E students performing thesis or
dissertation research away from the campus (for
example, at Government- and contractor-owned
facithities) in the Ur.ied States are to be included as
long as they are enrolled for credit in an advanced-
degree program Students enrolled 1n a foreign country
(ata branch orextension cente.) are to be excluded

A graduate S/E student, whether full- or part-time,
should be reported in only one department. If any
students are 1n n.terdisciplinary programs, please be
sure that they are counted only once, by their “home"
department If a graduate student is enrolled i1n an
inter-institutional program, please report the student
only if the degree will be granted by your institution
Please report in terms of headcounts, not 1n full-ime
equivalent (FTE) terms Please do not report decimals
or frachons i data are unavailable or unknown, wrile
"unavailable” or “unknown” in the blank *N/A" means
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“not apphcable” on this form Data cells left blank are
presumed to be zeros

Item Instructions and Definitions

FULL-TIME GRADUATE S/E STUDENTS, item 5:
A full-time graduate student is defined as a student
enrolled for credit in an advanced-degree program (not a
regular staff member or a postdociorate) who1s engaged
full time 1n training activities in his/her field of science/
engineering, these activities may embrace any
appropriate combination of study, teaching, and
research, depending on your institution’s own poli~
Do not include part-lime students, even if they receive
outside financial support

MECHANISMS OF SUPPORT, item 5, lines (1)-(5)
Students who receive fellowships 5r traineeships should
be reported on line (1) or (2) respectively. if either of
these mechanisms const'tute the largest source of their
support. The Federal Interagency Committee on
Education (FICE) differentiates hetween feliowship and
traineeship stipends as follows. 1) A fellowship 1s an
award made directly to, or on behalf of, a student
selected 1n a competition, usually national in scope, to
enahle him to pursue post-baccalaureate training, and
2] a traineeship 1s an educational award 1o a student
selected y his university Except for the selection
process, the terras and conditions of the two types of
awards are generally identical. A student receiving
his/her main support from an assistaniship should be
classified as a research assistant on line (3) or as a
teaching assistant on line (4), depending on hew he/
she spends the majority of his/her time, e g., a graduate
student devoting most of his/her ime to teaching should
be classified as a teaching assistant. All other full-time
graduate students, including members of the armed
forces whose tuition is paid by the Department of
Defense, should he reported on line (5).

STUDENTS RECEIVING FINANCIAL ASSISTANCE,
item 5, columns (A) through (I) Report the number of
full-time gr+duate S/E students in the appropriale
column according to the source of the largest proportion
of their support

FEDERAL SOURCES, columns (A) through (F)
Students receiving the largest portion of their support
from Federal Government loans should he reported as
self-supported, column ()}

Department of Defense (DOD), column (A) Report
full-time graduate students receiving support from the
Department of the Army, Navy, or Air Force, as well
as from programs within the Office of the Secretary of
Defense Officers on active duty whose tuition1s being
paid by DOD should be included in this column under
“Other Types of Support,” hine (5) Students receiving
their main support from the Veterans Administration
under the G.I. Bill should be reported under column
(F). “Other Federal sources "

Department of Health and Human Services (HHS),
columns (B) and /C) Report full-time graduate students
receiving support from the institutes or divisions of
the National Institutes of Health (NIH) under column
(B). support from all other com ponents of HHS should
be reported under column (C), asindicated below:

National Institutes of Health, report in column (B):

Division of Research Resources

National Cancer Institute

National Center for Nursing Research

National Eye Institute

National Hearl, Lung. and Blood Institute

National Institute on Aging

National Institute of Allergy and Infectious Diseases

National Institute of Arthritis and Musculoskeletal
and Skin Diseases

National Institute of Diahetes and Digestive and
Kidney Diseases

National Institute of Child Health and Human
Development

National Institite of Dental Research

National Institute of Environmental Health Sciences

National Institute of General Medical Sciences

National Institute of Neurological and Communi-
cative Disorders and Stroke

National Library of Medicine

Other HHS, reportin column (C)

Alcohol. Drug Abuse. and Mental Health
Administration (including National Institute of
Mental Health)

Centlers for Disease Control

Food ar Drug Administration

Health Resources and Services Administration

Office of Human Development and Services

U. S. Department of Agriculture (USDA), column (E):
Report all graduate students supported by USDA funds,
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including research assistants working on projects
financed out of Hatch, MclIntyre-Stennis, or Smith-Lever
formula funds, competitive research grants. and
institution fellowship/training grants

Other Federal sources, column (F): Report the number
of full-time graduate S/E students receiving support
from all other Federal agencies, including the
Department of Education. Those supported under
Fulbright scholarships administered by the Department
of State should be reported in this column, as well as
those receiving support from the Veterans Administra-
tion under the G.1 Bill

NON-FEDERAL SOURCES, columns(G) through (I).

Institutional support, column (G): Report full-time
graduate S/E students receiving support from your own
institution, including those supported through tuition
waivers, and by State and local governments. Students
supported by funds given to a university by the Federal
Government, such as training grant funds, should be
reported under the appropriate Federal agency and
NOT reported as institutionol support.

Foreign sources, column (H): Include support from
any non-U.S. source, such as foreign governments,
industrial firms, or specialized agencies of the United
Nations.

Other U.S. sources, column (}). Include support from
nonprofit institutions, private industry, and all other
U.S. sources. If possible, please provide separate totals
for those supported by industrial and nonprofit sources,
either in the space provided for “Comments” or on a
separ.te sheet. Note that students primarily supported
by State and local governments should be reported in
column (G)

SELF-SUPPORTED STUDENTS, column (I): Include
full-time graduate S/E students whose main source of
support is derived from loans from any source and
from personal or family financial contributions. Full-
time graduate students receiving the largest portion of
their support from Federal loans should be reported
here. Note that these students should be included in
the total, column (K). Foreigu students relying on self
and family support are to be reported here also.

Women, line (7): Report all women S/E students by
their source of main support. Please note that in each
column, data on line (7) should not exceed the total on
line (8).

First-year students, l11. s (8) and (9): A first-year
student is defined as one who will have completed less
than a full year of graduate study as of the beginnirz
of the fall term in 1986 in the program in which he/she

is enrolled for a degree. All other graduate S/E students
should be considered beyond their first year.

PART-TIME GRADUATE S/E STUDENTS, item 6.
A part-ime graduate student is defined as a student
who 1s enrolled in an advanced-degree program who
18 NOT pursuing graduate work full ime as defined by
your instituion All part-ime graduate students should
be reportea hera, whether or not they receive outstde
support

CITIZENSHIP AND RACIAL/ETHNIC BACK-
GROUNI®, item 7: Raual/ ethnic designations as used
in th's survey do not denote scientific definitions of
anthropological origins, thus. a graduate student may
be included in the g oup to which he/she appears to
helong, identifies with. or 1s regarded in the rommunty
as belonging. No person should be counted in more
than one racial/ethnic group, however, and only thase
with U,S. citizenship should be reported 1n columns
(A) through (F). Non-U S. citizens, whether holding
temporary or permanent visas, should be reported as
FOREIGN in column (G)

On line (1), report the total number of full-ime S/E
graduate students under the appropriate racial/ethnic
catcgory The total for each line should equal the sum
of :olumns (A) through (G) The total for full-time
enrollment shown in item 7 should match the total shown
in item 5; similarly, the part-lime total shown initem 7
should equal the total in item 6

The following racial/ethnic designations are those
defined by the Bureau of the Census:

U S CITIZENS, columns (A) through (F):Block,
non-Hisponic, column (A): Report persons having
origins in any of the black racial groups (except
those of Hispanicorigin)

American Indion or Aloskan notive, column (B):
Report persons having origins in any of the
original peoples of North America

Asion or Pocific Islonder, column (C): Report
perscens having origins in any of the original
peoples of the Far East. Southeast Asia, the Indian
subcontinent, or the Pacific Islands. These areas
include China, Japan, Korea, the Philippine
Islands, and Samoa.

Hisponic, column (D). Report persons of Mexican,
Puerto Rican, Cuban, Central or South Amencan
or other Spanish culture or origin, regardless of
race.

White. non-Hisponic, column (E): Report persons
having origins in any of the originel peoples of
Europe, North Africa, or the Middle East, except

those of Hispanic origin Other and unknown,
column (F) If department records are not
complete as to racial/ethnic origin of some
graduate students, please report in column (F)
those students with U.S. aitizenship whose ongins
are not hsted in item 7, as well as those whose
ongins are unknown
FOREIGN. column (G) Please report all foreign
students., whether nonresident alien or holding a
permanent visa, in column (G) A foreign graduate
student 1s defined as an individual who has not attained
US ciizenship. Do not include native residents of a
US possession, such as American Samoa. Applicants
for US citizenship are to be considered as foreign
until the date their ciizenship becomes effective

POSTDOCTORATES AND NONFACULTY DOC-
TORAL RESEARCH STAFF, item 8 Include as post-
doctorates those individuals with science or engineering
PhD’'s, MD's, D.DS's, or DVM's (including foreign
degrees that are equivalent to US doctorates) who
devote their primory effort to reseorch oclivities or
study 1n the department under temporary appointments
carrying no academic rank Such appointments are
generally for a specific ime peniod They may contnbute
to the academic program through seminars, lectures,
or working with graduzte students Their postdoctoral
activities provide additional traiming for them. Exclude
chnical fellows and those with appointments in residency
training programs in medical and health professions,
unless reseorch trosning under the supervision of a
senior mentor is the primory purpose of the appointment

On hine (1) of item 8, under columns (A) and (B),
enter the number of fellows and trainees receiving
support under Federal fellowships and/or training
grants. Under column (C) enter the number of
postdoctorates who are receiving federally supported
research grants. The remaining postdoctoral appointees
recewving non-Federal support should be entered under
column (D). Of the totel in column (E). enter in column
(F) the number of postdortorates who are foreign

Under other nonfacul*y doctoral research staff, column
(G). report all doctoral scientists and engineers who
are involved principally in research activities but who
are considered nesther postdoctoral appointees nor
members of the regulor faculty

On line (2), report the number of women 1n each
category. On lLine (3) report those postdoctorates and
nonfaculty doctoral research staff who hold first
professional medical degrees (M D, DDS, D V.M.,
etc.) Please note that in each column. data on lines (2)
and (3) should not exceed the total on line (1)

UPON COMPLETING THIS FORM, PLEASE RETURN IT TO YOUR SURVEY
COORDINATOR FOR TRANSMITTAL BY JANUARY 30, 1987




NSF Form 812. Aug 86 NATIONAL SCIENCE FOUNDATION and NATIONAL INSTITUTES GF HEALTH Form Approved
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Survey of Graduste Science end Enginesting Students end Postdoctorstes, Fell 1986 Appr Exp 8/31/89
DEPARTMENTAL OR PROGRAM DATA SHEET

Before filling out, plsase read the instructions Upon completion, return form to your survey coordinator
The due date for this Survey 1s January 30, 1987

ILEAVE BLANK|

Response D
ode ...,
2 Nama of scrence or engineering depertment (or program) covered by this data sheet code
institution and

{Ifchanged since last yeer, please indicete previous name under “Comments ')
3 Personindepartment jor program| preparing this form department code

t Name and address of institution

Name
Phone | ]

Title

your depertment hes never granted a graduate degree. but is a department of chnicel medicins with

4 Highest degree granted by dapartment or program in 1986/87 (CHECK ONE ONLY) it
M s (2) Nograduatedegreeoffered ___ (3|

or without postdoctorates, check (3] Doctorate

it your department or program does not enroll graduata students, please move to itam 8 below. For idantification of S/E fislds classification, sve your coordinator's NSF/CS “Crosswalk.” ff data ara unavailable or
DO NOT USE OECIMALS OR FRACTIONS :n tems 5

unknown, write “unavallable” or “unknown" in the blank. “N/A”" means “not applicable on this form Oata are to be reported on 8 dcount basis. p
through 8.
5. NUMBER OF FULL-TIME GRAOUATE STUOENTS enrolied for advance degrees (master's and doctorate) in once To determine the primary source, consider only tuition and other academic expenses Students receiving the
fal 1908 (headcounts - no fractions or decimals). Report each tuli-time graduate student only once according largest portion of their support from Federal Government loans should be reported as self-supporied Column
(J} Line 6, column (K} isthe total number of full-tima graduate stucents enrolied Please note that dark -

to the source and mechanism of the lsrgest amount.of support received in the fail of 1986 Students receiving
equal amounts from two or more sources or through two or more mechanisms should be reported only ened cells should be left blank

SELF
STUOENTS PECEIVING FINANCIAL ASSISTANCE SUPPORTED TOTAL

FEOERAL SOURCES |exciuding loans| NON-FEOERAL SOURCES STUOENTS B FULL-TIME
GRADUATE

s Institutionet {Inciuding e\ o oL L MENT]

MECHANISMS OF SUPPORT Department Nationst | Department Other support Other loans and
{Sumof (A}

of National Other Science of Federal (including Foreign us temily
Defense Institutes HHS Foundation | Agricuiture sources’  [State and locall  sources sources? sources| thru (J))?
of Health governmentj
1Al 181 ICt 101 1] {F| G} H) U] Wi K|

Graduate Fellowships

Graduate Traineeships

Graduata Research Assistantships

Graduats Teaching Assistantships

Other Types of Support
PE———
FULL-TIME TOTAL

For aach total on line (8] how many are WOMEN?
(Should not axceed totals oniine (8)).

FIRST-YEAR STUDENTS (81 | Ofthefull-tme graduats students online (6].column (K ). ho + many are FIRST-Y EAR students? {Should notexceed total online {6)) D

FIRST-YEAR WOMEN STUDENTS 19] ] Ofthefull-time FIRST-YEAR graduatestudents on line (8], how many are WOMEN?

' Pleasae list agencies and number suppe Aed by each under “Comments,” or attacha separate sheet
inrlude support from nonprofit ins'tutions, industry and all other U S sources. Please report under “Comments"” totals for thoss studants supported by industrial sources and by nonprofit sources

o stotal irom line (6) shouid be inserted in item (7), fine (1), column (M),
ERIC
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6 Number of PART-TIME GRADUATE S/E STUDENTS. FALL 1986 |Headcounts-no fractions or decimals |

a

11

PART-TIME TOTAL'

Otthe part-time totai on line {1). how many are WOMEN? {Should notexceed totaloniine (1] | 121
Thetotat shoutd beinserted in item 7 hne (2}, column (H}
of the U S CITIZENS ONLY TOTAL
the graduate student totals In items 5 a
and 6, how many belong to the followin Black Amer_ Indian/ Asian/ Hispanic White Other FOREIGN' {Sumot |
cial/ethnic 'y ) ngﬂo 9 non- Alaskan Pacitic non- or (Al thru(G}} ;
7 RACIAL/ s ; ethnic categories sure to count Hispanic Native Islander Hispanic unknown |
ETHNIC each student only once Al Y IC 01 \E} IFI 1Gy tH| |
BACKGROUND
OF GRADUATE | FULL TIME, column (H). should equal
S$/E STUDENTS, tem §, Hine (8), colunn (K} 1
FALL 1908
PART TIME column {H| shouid equal
nem6 hine 1| 121

' Please Include altnon-U S ciizens whether holding temporary or permanent visas in column |G|

8 Number of S/E POSTDOCTORATES and NONFACULTY POSTDOCTORATES
DOCTORAL RESEARCH STAFF, FALL 1086, {include those SOURCE OF SUPPORT
affiliated with this department as well as those
employed in associated academic research units Federal Non-
Exc'ude clinical fellows and residents not involved in Fellowships | Trandeships | Research grants]  Federal
" LY 18y 1C) 10}

TOTAL
for all
sources

1A| thru (D}

1E1

OTHER
NON-
Of the FACULTY
totatin €} | DOCTORAL
how many are RESEARCH
FOREIGN? STAFF

IF)

TOTAL i

Of the total ineach cell of ine 11 howmany are WOMEN? 12)

Ot the total in each celiof ine | 11 howmany holdtheM D
DDS orD VM degree? 134

Check List

[+ )

column (J}? Note that self-aupportedctudents should aiso be ‘nciuded in the total
cotumn (K}

O t Doaltentries reflect headcounts and NOT FTE 8? ] 4 Have you excluded MD DDS and DV M candidates interns and residents
0O 2 DothedatainitemsS5,7, and 8add tototals? |except those enrolied in joint programs with the Ph D | from items S 6.and 7?
) 3 Have you included all self-supported full-time graduate S/E students in item 5 . Does item 5 line (6] column (K| equalitem7 line 1] column [H)?

Does tem 6 ine [1] equatitem 7 hne (2] column (Hj?

Approximately how many personhours were required to comp'ete this lorm"D

Comments [Including explanations of any variances from prior year s data) and further detail on students receving funding from other sources

E l C entirely voluntary and your failure to provide some or ell of the information will in no wey adversely affect your institution

)
v NOTE: This information is solicited under the authority of the National Science Foundation Act of 1950, as amended Ail information you provide will be used for statisticai purposes only Your response s 5 2




scientific and engineering personnel
employed at universities and collages

purpose and
background

The purpose cf this survey is to
provide quantitative information on
professional science and engineering
(S/E) personnel employed by universities
and colleges. The survey was conducted
annually between 1973 and 1985; prior
to 1973, it was conducted periodically.
The survey was not conducted in 1986,
but OMBIFEDAC clearance has been
obtained to resume the survey in 1987
with sample coverage restricted to S/E
doctorate-granting institutions.

survey instrument

Three major variables have been
collected over the course of this survey:
Headcounts of the number of scientists
and engineers by highest earned degree
and employment status (full-time/part-
time); headcounts by detailed S/E field,
sex, and employment status; and total
full-time-equivalent (FTE) personnel and
FTE personnel devoted to separately
budgeted research and development
(R&D) activities by detailed S/E field.

Until 1984, all U.S. universities and
colleges which employ scientists or
engineers were surveyed, as were all

university-administered federally funded

research and development centers
(FFRDC’s). In 1984, the survey was
converted to a sample survey of approx-
imately 1,100 institutions. All doctorate-
granting institutions and their FFRDC’s
and all historically black universities and
colleges were included with certainty,
as well as other nondoctorate-granting
institutions with at least 275 full-time
and 75 part-time S/E employees reported
in the January 1982 survey. The 1982
survey universe was also the pasis for
drawing the random sample of remaining
inshtutions which was stratified on the
basis of full- and part-time employment.

data availability

Prior to January 1979, data were
collected for both full- and part-time
personnel by the function (teaching,
research, or other) in which they were
pnmarily employed, by detailed S/E field.
Headcounts for both full- and part-time
personnel were also collected by highest
earned degree and function of primary
employment. Additional questionnaire
items requested S/E personnel head-
counts of doctorates by broad S/E field
and employment status; headcounts for
full-time personnel by detailed field and
sex; and headcounts for technicians by
broad area and primary function FTE
counts were collected only for all-field
totals prior to 1979 and were available
by employment status and primary
function.

SJ

Over time the scope of the survey
has vanied because of concern about
response burde:. Data on the distribu-
tion of personnel according to degree
level and function of primary employ-
ment have not been collected since 1978.
The 1tems on primary function by field
were converted to an FTE concepton a
permanent basis on the shortened ques-
tionnaire used in 1979. All items on
distribution< of personnel by degree
level or by sex were omitted from the
shortened 1979 form but were returned
to the full-scale survey form in 1980.
The items on function of primary em-
ployment and the item on technicians
last appeared on the 1978 survey form.

In addition to the reduced number of
data items on the 1979 questionnaire,
the scope of the survey was further
restricted in that only doctorate-granting
institutions and FFRDC’s were surveyed.
Prospective data users inust therefore
exercise care and judgment in interpret-
ing and utihzing the 1979 data; data
aggregates, for example, should not be
treated as national totals. Data elements
for the 1980 through 1985 surveys were
essentially identical

data access

Summary information in the form of
statistical tables are available on diskettes
suitable for use on an IBM-compatible
microprocessor. Inquiries regarding this
survey should be addressed to:
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Ms. Judith Coakley/Ms Esther Gist
Dvision of Science Resources
Studies
Universihes and Colleges
Studies Group
National Science Foundation
1800 G Street, NW, Rm L602
Washington, D C 20550
(202) 634-4673

Data for 1978 through 1985 are avail-

able on a single multiyear magnetic data
tape Data for 1973 through 1977 are
available on separate tapes. For further
information regarding data tape avail-
ability or contents, please contact

Mr George Nozicka

Quantum Research Corporation
7300 Pearl Street, Suite 210
Bethesda, Maryland 20814
(301) 657-3070

The cost of the multiyear tape 1s $325
and a single year 1s $100. A Dota User
Guide has been developed for the 1978-85
period that documents the compatble
code structure utihized in the NSF aca-
demic surveys Copies are available from
the Universihes and Colleges Studies
Group/Division of Science Resources
Studies
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OMB No. 3145-0074
Exp. Date: 12/31/85

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL
EMPLOYED AT UNIVERSITIES AND COLLEGES,JANUARY 1985

Organizations are requested to complete and return
this form to:

NATIONAL SCIENCE FOUNDATION
1800 G Street, N.W., Room L-602
Washington, D.C. 20550-—Attn: UNISG

This information is solicited under the authority of Sec-
tion 3 (a] (6) of the National ~cience Foundation Act of 1950,
as amended (42 U.S. Cod« *362 (a) (6)). Your response is
entirely voluntary and your failure to provide some or all
of the information will in no way adversely affect your
institution.

This survey requests scientific and engineering
(S/£) employment data according to institutional rec-
ordkeeping conventions. The completed 1985 question-
naire should be returned by March 15, 1985. Your
prompt cooperation will be appreciated. If you deter-
mine, however, thal vou cannol respond by March 15,
please notify NSF and request an extension of time.

Please read the enclosed instructions before com-
pleting this form. If you have any questions, contact
Ms. Judith Coakley or Ms. Esther Gist (202-634-4673).
Please complete all columns; estimates by academic
officials will be better than NSF estimates.

All entries should be in whole numbers; pl ase do
not enter decimals or fractions, except in item 3. col-
umns 2 and 3, where two decimal places are optional.

Please correctif name or address has changed.

SURVEY POPULATION

Include data for ALL ORGANIZATIONAL UNITS
OF YOUR INSTITUTION THAT EMPLOY SCIEN-
TISTS AND ENGINEERS. such as regional campuses,
computer centers, medical schools, agricultural ex-
periment stations, and associated research units. Also
include any hospital or clinic owned, operated. or con-
trolled by your university and integrated operationally
with the clinical programs of vour medical schools.

Federally Funded Research and Development
Centers (FFRDC's)

Separate forms have been mailed directly 10 all
FFRDC's administered by academc institutions. A list
of these centers appears on page 3 ot the Instructions
and Definitions.
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INSTITUTIONAL CLASSIFICATION

Highest degree granted in the
sciences Or engineering one
during 1984-85

Check

One example of a
science or engineering
field in which highest
degree was awarded

Check primars
adminstrative control
of vour mstitution

Doctor's degree, e.g.. Ph.D,
D.Eng,or BDES. .................
First-professional degree. e.g,
M.D.,D.D.S..D.V.M. etc. ....
Master'sdegree .. .................
Bachelor'suegree ............... .
Associate or other 2-year award .. ...
No degrees granted in the sciences
orengineering ...................

cooo O

O

Federal a
State 0
Local O
Private 0

Item Total number of scientists and engineers by highest earned degree
1. and employme=t status: January 1985
HEADCOUNTS
HIGHEST EARNED DEGREE TOTAL | FULL TIME |PART TIME
(1) (2) (3)
a. Doclor's degree, e.g., Ph. D., D. Eng.,
orDES. ... ... .. 2210
h. First-professional degree, e.g., M.D..
D.DS.,DV.M. etc. .......... 2220
c. Master'sdegree ................... ... 2230
d. Bachelor's degree or the equivalent ... ....... 2240
e. Total (sumof athroughd)..... ... .. . 2200

NOTE: To ensure proper data comparability between item 1, line 2200. and items 2 and 3:

a) Line 2200, column 1should equal item 3, line 2700, column 1;
b) Line 2200, column 2 should equal item 2, line 2600, column 1;
¢) Line 2200, column 3 should equal item 2, line 2600, column 2,



Item
2.

Total number of scientists and engineers by discipline, sex,
and employment status: January 1985

S/E DISCIPLINES'

HEADCOUNTS

TOTAL MEN WOMEN

Full time | rart time | Full time | Part time | Full time | Part time

. Engineers (total) ............

(1) Aeronautical and
astronautical engineers ..

(1) (2) (3) (4) (5) (6)

(2) Chemical engineers ... ... 2612
(3) Civil engineers ....... ... 2613
(4) Electrical engineers . . .. .. 2614
(5) Mechanical engineers ... 2615
(6) Other engineers ... ..... 2616
. Physical scientists (total). . . .. 2620
(1) Astronomers . .......... 2621
(2) Chemists................ 2622
(3) Physicists ........ ...... 2623
(4) Other physical sc’entists . 2624
. Environ. scientists (total) ... .. 2630
(1) Atmospheric scientists ... 2631
(2) Earthscientists .......... 2632
(3) Oceanographers ......... 2633
(4) Otherenviron. sci. ...... 2634

. Mathematical and computer

scientists (total) .............

2640

(1) Mathematicians (exclude

(4) Other social scientists . . . .

computer scientists) ..... 2641
(2) Computer scientists
(exclude programmers) .. 2642
. Life scientists (total) .... .... 2650
(1) Agricultural scientists.... 2651
(2) Biological scientists . ... .. 2652
(3) Medical scientists
(see instructions, p.4) .... 2653
(4) Other life scientists . .. ... 2654
. Psychologists (total).......... 2660
. Social scientists (total)
(exclude iiistorians) ......... 2670
(1) Economists...... ...... 2671
(2) Political scientists .. ..... 2672
(3) Sociologists ... ......... 2673

h. Total (sumof athrug) ... ...

PLEASE EXCLUDE from your response any employees in the Nfelds of  'See enclosed Crosswalk between NSF's $/E disuiplines and the codes in
education. law, humamtes, music. the arts. physical education, hibrary  the NCES Classification of Instructional Programs
science. and all other nonscience fields

ERIC
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Item Total number of scientists and engineers by discipline, estima.ed full-time equivalents,

Line 2700, column 1, should equal item 1, line 2200, column 1.

?Include all uctivilies. e g.. teaching. separately budgeted R&D. etc. of all

individuals reported in column 1

3 and R&D activity: January 1985
B Estimated full-time-equivalents (FTE's)
FTE's devoted to separately
Total budgeted R&D?
S/E Discinlines headcounts' Total
FTE’s? Percent
Number (optional)*
a. Engineers (total) ......................
(1) Aeruanautical and astronautical
engineers ................covvinnn. 271 L
(2) Chemicalengineers................ 2712 %
(3) Civilengineers .................... 2713 %
(4) Electrical engineers................ 2714 %
(5) Mechanical engineers.............. 2715 %
(6) Otherengineers ................... 2716 9,
b. Physical scientists (total)............... 2720
(1) Astronomers ...................... 2721 %
(2) CREMISES ...« v veenrenesenennennns 2722 %
(3, PhySiCists .....coovverenenin.s 2723 %
(4) Cther physical scientists ........... 2724 a,
c. Enviroi mental scientists (total) ......... 2730
(1) Atmosphericscientists ............. 2731 %
(2) Earthscientists .................... 2732 20
(3) Ocearographers ................... 2733 %
(4) Other environmental scientists ..... 2734 %
d. Matheinatical and computer
scientists (total) ....................... 2740
(1) Mathematicians {exclude computer |
scientists) . ........ ... ...l 2741 %
(2) Computer scientists (exclude
Programmers) ..........coevveeinnn 2742 9,
e. Lifescientists{total) ................... 2750 _
(1) Agricultural scientists.............. 2751 %
(2) Biologicsl scientists ............. ‘.. 2752 %
(3) Medical scientists {see
instructions,p.4) .................. 2753 %
(4) Other lifescientists ................ 2754 %
f. Psychologists (total) .................... 2760
g- Social scientists (total) (exclude
historians) ............ ... .. ... 2770
(1) ECONOMISS . .. v ' v veeeneaeeeennnnn. 2771 %
(2) Political scientists ................. 2772 %
(3) Sociologists ...................... 2773 %
(4) Other social scientists .............. 2774 %
TP — N

*Column 4 has baen provided for the convenience of those institutions that

3See secliun 8 in Instructions for definition of “separately budgeted R&D

expenditures.”

estimate the number {column 3) of FTE s devoted to separat:ly budgeted
R&D activities by use of a percentage (column 4) in each discipline.




CECK LIST

. Are all entries rounded to whole numbers?

Please do not enter fractons or decimals.
excepl in columns 2 and 3 where two dec-
imal places are optional.

. Do the data add to subtotals?

1 Are all columns completed? YOUR estimates

will be better than OURS. An explanztion
of estimates may be noted on a separate
sheet or in the REMARKS

Arc all branches and components such as
medical school, computer center, agricultural
experiment station, and associated research
units included?

. Have you INCLUDED ail postdoctorates?

Héeve you EXCLUDED graduate students?

1984-85 DATA CHECK

(For your convenience)
Please compare your January 1984 survey response with your survey response
for January 1985, particularly for the totals Please explain below or on a
separate sheet any sigmificant changes Where possible. indicate any re-
quired adjustments in data reported 1n previous years

1984
Line 2600, column 1

1985
Line 2600, column 1t

Total ful-time scientists
anc engineers

Line 2600, column 2 Line 2600, column 2
|

L

Line 2700, column 2

Total part-time scientists
and eugineers

Line 2700, column 2,

Total FTE's

Line 2700, column 3 Line 2700. column 3.

Total FTE's in R&D

CONFIDENTIALITY

The National Science Foundation recognizes that
its ability to gather much of the enclosed informa-
tion would be severely impaired if it could not be
held in confidence. Please inlicate below the num-
ber of any items that you would not supply unless
assured that the source is held confidential The
Foundation will hold in confidence such informa-
tion to the extent permitted by law.

ITEM:

PEMARKS

What methods and source records were used for estimating separately budg-
eted R&D effort?

Please indicate problems encountered in estimating R&D-related activity.

Please circle the month that your institutional data represent to reflect
acadenuc year 1984-85 employment

1 2 3 4 5 6 7 8 9 10 11 12
Jan Dec

Are there any significant changes in data reported in previous years?

How many person-hours were required to complete this form? D

PLEASE TYPE OR PRINT ' AREA o
NAME OF PERSON SUBMITTING THIS FORM HITLE copk [EXCH| NO. | EXT
H
NAME OF PERSON WHO PREPARED THIS , AREA
SULMISSION (If different from above) TITLE copg|EXCH] NO. | EXT.

NAME OF INSTITUTION

DATE ADDRESS (number, streel, city, State. ZIP code)

O
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NSFFORM724B (11-84)

OMB No 3145-0074
Exp Date 12/31/85

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGIMNEERING PERSONNEL
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY 1985

INSTRUCTIONS AND DEFINITIONS

Introduction

This information 1s solicited under the authority of the National
Science Foundation Act of 1950, as amended 1n P L. 507 (42U S C
1862) (Section 3(a) (6)]. and Executive Order 10521 (March 17, 1954)
All information you provide will be used for statistical purposes
only Your response is entirely voluntary and your failure to pro-
vide some or all of the information will in no way adversely affect
your :nstitution.

The National Science Foundation requests your cooperation in
completing the attached guestionnaire covering the characteristics
of personnel in your institution as they relate to the sciences and
engineering This form requests employment data in 1984-85 according
to institutional recordkeeping coventions The questionnaire should be
completed and returned to NSF by March 15, 1985 If you determine.
however. that you will not be able to respond by that date. please
notify NSF and request an extension of time

Where data you report in the current survey differ significantly
from those reported in the previous survey. please indicate the
reasons for the difference, such as “opening of new medical school,”
etc., at the end of the questionnaire 1n the “Remiarks” section, or on
a separate sheet of paper

The survey procedures are outlined in flow chart format. (See
pp. 5-8.)

If you have any questions regarding information requested on
this form, write or telephone Ms. Judith Coakley or Ms. Esther Gist
at the Universities and Nonprofit Institutions Studies Group, Divi-
sion of Science Resources Studies, National Science Foundation,
1800 G Street, N.W., Room L-802, Wa<hington. D C. 20550 (Tele-
phone. (202) 634-4673.) Additional forms, as well as copies of previous
responses, may be obtained by writing to the above address

Survey Instructions

1. Survey Population

This survey. conducted annually, covers professional employ-
ment at all academic institutions with a science or engineering
(S/E) program. The institutional response to this survey should
reflect personnel activity in all branches and other units of the
parent institution, including regional campuses, computer centers,
medical schools, agricultural experiment stations, anc z2ssociated
research units. If any data for any of these campuses are not in-
cluded in your response to NSF, please indicate this under “Remarks”
when submitting your questionnaire.

Federally funded research and development centers (FFRDC's)
are to report their data separately from the administering univer-
sity; see the listing of FFRDC's administered by academic institu-
tions (p. 3.)

Aruitoxt provided by Eic:

2. Survey Time Period

The January date referenced i this questinnaire reflects the
midpont of the 1984-85 academic year rather than the actual reporting
date of data to be compiled for NSF Data reported on this survey
are to reflect a “snapshot” of S/E personnel employed at a fixed
tme during the 1984-85 academic year For istitutions reporting on
the basis of central record svstems, data - ould reflect the date
when your files are “frozen” for annual perscianel reports Many
wnstitutions. especially those wath State affihation, use their central
records compiled in the preceding fall of each vear to report to
NSF You may want to report as of the pavroll period closest to
October 1. 1984-85. which 1s the basts for the Equal Employment Op-
portunity Commission’s survey of higher education staff (EEO-6,
Form 221) Please indicate the reporting month used by your insti-
tution 1n the space provided in the “Remarks” section

3. Professional Employment

The term "professional,” for purposes of this survey. refers to
all persons paid a salary or sipend by the responding institution
who work at a level at wh. :h the knowle *=e acquired by academic
training equal to a bachel r's degree in cience or engineering is
essential n the performance of duites. Mary nstitutions with cen-
tral reporting systems use headcounts of exempt employees. i.e..
those employees who are in the exempt category of the Fair Labor
Standards Act as amended Exempt employees are not eligible for
overime payment. Others use EEO-6 concepts

Include S/E personnel with faculty status, postdoctorates,’ and
other professional employees such as systems analysts in computer
centers

Exclude (1) Personnel on sabhatical or other leave status even
if these personnel continue to be paid by your institution. (2) per-
sonnel ¢mployed 1n branches of your nstitution located in foreign
countries: (3) unpaid voluntary staff: (4) persons "unpaid” by the
umiversity but paid by the medical sche 1; (5) student health service
personnel. (§) those agricultural extension personnel primarily in-
volved in home economics and 4-H youth programs. (7) admimstra-
tive officers above the level of department chairpersons with titles
such as president, academic dean. dean of faculty, provost. chancellor,
elc . even though they may devote part of their time to teaching
and/or research, (8} all graduate students

"Some 1nstitutions without comprehensive central records on the number
of postdoctorates hase their response to this survey on data gathered in the
office of the graduate dean as part of NSF's Survey of Graduate Science
and Engineening Students and Postdoctorates
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4. Assignment of Scientists and Engineers to
NSF Disciplines

Determination of whether professional employees should be
reported in the NSF personnel survey as “scientists and engineers”
and their associated disciplines is done by most respondents on the
basis of departmental structures. After particular departments are
selected for inclusion in the NSF personnel survey, respondents
usually classify headcounts of all professional employees into various
8/E disciplines according to their primary or home department of
assignment. Where individual assignments are split into two depart-
ments on a 50-percent basis, classification into a single NSF discipline
should be made according to institutional conventions.

See the classification of Disciplines of Employment in the Sci-
ences and Engineering, for the broad and detailed S/E disciplines
of employment corresponding to those shown on the questionnaire,
with illustrative categories of each discipline (pages 3 and 4.) Also,
for those that use the NCES instructigaal program categories, see
the enclosed "'Crosswalk” between NSF’s S/E fields and the codes
in the NCES Classifications of Instructional Programs (NCES 81-
323). Please note that education, law, humanit.es, music, the arts,
physical education, and library science are not considered S/E dis-
ciplines for the purpose of ‘hi. survey. This discipline-oriented
taxonomy is used by institutions that compile their own depart-
mental groupings for this NSF survey. While most respondents
report S/E headcounts based on departmrnital structures, NSF
recognizes that because of the multidisciphnary nature of many
academic activities, cegree specialties and departmental assign-
ments may differ (e.g., a Fh.D in mechanical engineering may be
assigned to the department of orthopedics.) To promote ease of
reporting and consistency of data among institutions, it is suggested
that where these differences are not significant. all professionals in

the depart 1ent be assigned to a single discipline. In other instances,
where sizable differences occur. institutional respondents may choose
toreport professionals employed in asingle department into two or
more disciplines For example, an institution may have a single
department of electrical :ngineering and computer science and
report individuals into tw> separate disciplines on the NSF per-
sonnel survey according to their degree . pecialties.

It is important that respondents include in the survey scientists
and engineers who are appointed to organizational units that are
not part of any academic department, For example, scientists anc.
engineers employed at a computer center that is not affiliated with
@ particular academic department should be included in the sur-
vey In asimilar manner an economist in a nonscience department
should be reported The most prevalent reporting practice for these
nonacademic units is tn assigin groups of individuals to NSF dis-
ciplines according to their degree specialties, especially when multi-
disciplinary activities are prominent,

5. Medical and Clinical Disciplines

For purposes of this survey, all MD.'s, DD § 's, etc., with
faculty or academic appointments are to be reported, including
postdoctorates. NSF considers faculty status given to physicia- ,
dentists, public health specialists, pharmacists, etc., to be an indi-
cator of significant involvement in teaching, clinical investigation.
or other R&D activities

Exclude: (1) All medical practitioners, such as nurse anesthe-
tisty. occnpational therapists, physical therapists, interns; (2) scien-
lists or engineers whose primary employment is at independent
hospitals even though they may perform some teaching or research
fuactions for your institution through cooperative agreements.
(3) unpaid voluntary staff at medical or dental schools; and (4) med-
ical residents unless research training under the supervision of a
senior mentor is the prime purpose of the appointment.

6. Questionnaire Item 1, Highest Earned
Degree and Headcounts

8. Highest earned degree information is most commonly avail-
able in personnel, payroll, or budget files. Most academic institu-
‘ions have a computerized system for updating highest earned degree
ata for professionals. If these files at your institution do not con-
tain degree data, however. these data may be estimated using de-
partmental records.

For purposes of this survey, earned degrees are classifiedin four
categories

(1) Under “Doctorate Degree” include earned degrees carry-
ing the title of Doctor, eg., Ph.D., D. Eng., D.ESS., elc,
include individuals holding both the Ph.D. degree and any
other doctorate degree.

{2) Under “First-Professional Degree” include individuals
whose highest earned degrees, e.g.. M.D., D.D.S., D.V.M.,
etc.. are first-professional medical degrees that represent
the completion of the academic requirements based on
programs that require at least 2 academic years of pre-
vious college work for entrance and require a total of at
least 8 academic years of college work for compietion.
Specifically include in line 2b first-professional degrees
in Medicine (M.D.), Dentistry (D.D.S. or D.M.D.), Veteri-
nary Medicine (D.V.M.), Podiatric Medicine (D.P.M.) and
Osteopathic Medicine (D.O.). Individuals holding both the
Ph.D. degree and a first-professional degree such as the
M.D., should be included in line 2a as mentioned in
(1) above.

(3) Under "Master's Degree” include earned degrees carry-
ing the title of Mas.er that are above the bachelor’s degree
and are other-than-dectorate or first-professional degrees
reportedin lines 2a anc 2b.

(4) Under "Bachelor’s degrce or the equivalent” include all
individuals who have succassfully completed a baccalau-
reate program of studies, usuaily requiring atleast 4 years
(or equivalent) of full-time college level study. For the
purpose of this survey. 5-year bachelor’s degree holders
may be included in this category, as w~ll as those who are
considered to have the equivalent in experience, even if
they have not earned such as degree.

b Headcounts

(1) Full-time employees are those individuals available for
full-time assignments at the date used for repor’ingin this
survey, or those who are designated as "full time” in an
official contract, appointment, or agreement. Determina-
tion of “full-time"' designation should be based on institu-
tional recordkeeping conventions and standards. Avoid
double counting; if. for example, individuals are full-time
employees but their assignments involve more than one
department or cam pus, they should be counted as one full-
time employee according to their primary or home depart-
ment of assignment (or campus).

(2) Part-time employees are those individuals who work for a
length of time in a day. week, etc . defined by your institu-
tion a8 pari-time employment

7. Questionnaire Item 2, Sex of Full- and
Part-time Scientists and Engineers

Item 2 collects data on the sex of full- and part-time scientists
and engineers, characteristics which are usually available in cen-
tral records Computer programs uzed te respond to other requests
for employment data on women may often be modified to provide
specialized information on scientists and engineers.

b1




8. Questionnaire Item 3, Full-Time-
Equivalents (FTE’s)

a. The FTE reporting concept should reflect the actual uti-
lization of S/E professionals in various disciplines and their involve-
ment in separately budgeted R&D activities. While headcounts are
usually reportel on the basis of primory department of assignment,
FTE reporting in various NSF disriplines should reflect multiple
appointments. For example, an individual with a 60-percent appoint-
ment in electrical engineering and a 40-percent appointment in
computer science would be reported in FTE's in two NSF disciplines
according to the 80-40 percent split in departmental assignments.
Accordingly, the FTE concept converts the number of persons with
part-time or split appointments among various disciplines or activi-
ties to an equivalent number of full-time persons, in accordance
with institutionally agreed upon conventions. The number of FTE's
reported in column 2 of item 3 should be equal to or greater than
the number of full-time employees in any given field, using deci-
mals (proportion of 1.00) for part-time employees. Therefore, the
number of FTE's would be equal to or less than the total headcount
in any field, and equal to or greater than the number of full-time
employees.

The procedures used to compile FTE data vary from insti-
‘ution to institution, depending largely on the records available.
Generally, there are two categories of records available to institu-
tions—budgeting information describing the allocation of person-
nel resources and/or data reflecting actual rather than planned
utilization of the resources.

In converting S/E headcouats into FTE's, the following method

is suggested.

(1) Categorize headcounts of all exempt employees in S/E
departments, medical schools, agricultural experiment
stations, research institutes, and other institutional organi-
zational units into one of the NSF disciplines according to
primary assignment;

Within each discipline. differentiate employees as being
either full tt ne or part time (according to institutional
practices);

(2

3

Calculate the full-time equivalents of full-time S/E per-
sonnel. Use budgetary or resource utilization records to
report S/E employees with split appoint'nents between
Aepartments and/or institutional units, and distribute
these data according to appropriate NSF disciplines.

4

Calculate the full-time equivalents of part-time S/E per-
sonnel and merge them into appropriate NSF disciplines.

b. Full-Time-Equivolents in Reseorch ond Development (R&D)

For purposes of this survey, report only the full-time-equivalent
involvement of persons engaged in seporotely budgeted reseorch
ond development.

R&D activities are systematic, intensive studies directed toward
fuller knowiedge of the subject studied. R&D is the same as *‘orga-
nized research” as defined in OMB Circula, A-21 revised, July 23,
1882. It includes all R&D activities of an institution that are seporately
budgeted ond occounted for. R&D includes both “sponsored re-
search” activities (sponsored by Federsl or non-Federal agencies
and organizations) and “‘university research” (separately budgeted
under an internal application of institutional funds).

Exclude: Time spent by professional employees on departmental
research that is not separately budgeted, training grants, public
service grants, demonstration projects, etc.

Estimating the division of time allocated or spent by individuals
in separately budgeted R&D programs is difficult for many institu-
tions. Again, procedures used to supply these data vary among in-
stitutions and the extent to which central reporting is feasible
depends, by and large, on the degree to which budget/personnel/
financial records are mechanized and linked. Amorg the procedures
used by various institutions are the following:

ERIC
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(1) Using some generally held criteria at the institutional or
departmental levels (1.e., three-fourths for instruction,
one-fourth for research);

(2

Estimating separately budgeted R&D involvement or assign-
ment obtained from payroll records, personnel records, or
from employee contracts (i.e, salaries paid from separately
budgeted R&D funds may be compared with total academic
salaries of individuals),

(3

Asking research administrators, department chairpersons,
or heads of other organizational units to furnish estimates
of separately budgeted R&D involvement.

(4) Using faculty activity analyses in institutions where these
are regularly conducted. and differentiating separately
budgeted R&D activity from departmental research activity.

Federally Funded Research and Development
Centers (FFRDC's)

For purposes of this survey, FFRDC's are defined as R&D orga-
nizations exclusively or substantially financed by the Federal
Government and administered on a contractual basis by educa-
tional institutions or other organizations. The following is a current
list of FFRDC's administered by universities and colleges:

Ames Laboratory

Argonne National Laboratory

Brookhaven National Laboratory

Center for Naval Analyses

Cerro Tololo Inter-American Observatory
E. O. Lawrence Berkeley Laboratory

E. O. Lawrence Livermore Laboratory
Fermi National Accelerator Laboratory

Jet Propulsion La"oratory

Kitt Peak Nationai Observatory

Lincoln Laboratory

Los Alamos Scientific Labaratory

National Astronomy and Ionosphere Center
Nationa! Center for Atmospheric Research
National Radio Astronomy Observatory
Oak Ridge Institute of Nuclear Studies
Plasma Physics Laboratory

Sacramento Peak Observatory

Stanford Linear Accelerator Center

Classification of disciplines of Employment in
the Sciences and Engineering. Illustrative sub-
fields include:

ENGINEERING

Aeronautical & Astronomical: aerodynamics, aerospace, space
technology.

Chemical: petroleum, petroleum refining process.

Civil: architectural. hydraulic, hydrologic, sanitary and environ-
mental, structural, transportation.

Electrical: communication, electronic, power.
Mechanical: engineering mechanics.

Other Engineering: agricultural, industrial and management, metal-
lurgical and materials, mining, nuclear, ocean engineering systems,
textile, welding, ceramic, marine.
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PHYSICAL SCIENCES

Astronomy: laboratory astrophysics, optical astronomy, radio
astronomy, theoretical astrophysics, X-ray., gamma-ray, neutrino
astronomy.

Cuemistry: analytical, inorganic, organo-metallic, organic, pharma-
ceutical, physical. polymer science {exclude biochemistry).

Physics: acoustics, atomic and molecular, condensed matter, ele-
mentary particles, nuclear structure, optics, plasma.

Other Physical Sciences: used for multidisciplin: -y fields within
physical sciences.

ENVIRONMENTAL SCIENCES (TERRESTRIAL
AND EXTRATERRESTRIAL)

Atmospheric Sciences: aeronomy, solar. weather modification, ex-
traterrestrial atmospheres, meteorology.

Earth Sclences: enginerring geophysics, general geology. geodesy
and gravity, geomagnetism, hydrology. inorganic geochemistry, iso-
topic geochemistry, ~rganic geochemistry, lab geophysics, paleomag-
netism, paleontology. physical geography and cartography, seisniology.

Oceanography: biological oceanography. chemical oceanography,
geological oceanography. physical oceanography, marine geophysic..

Other Environmental Sciences: used for multidisciplinary fields
within environmental sciences.

MATHEMATICAL AND COMPUTER SCIENCES

Mathematics: algebra. analysis, applied mathematics, foundations
and logic, geometry, numerical analysis, statistics, topology.

Computer Sciences: computer programming.? computer and infor-
mation sciences (generr)), design, development, and application of
computer capabilities 10 data storage and manipulation, informa-
tion sciences and systems, systems analysis.

LIFE SCIENCES

Agricultural Sciences: agronomy, animal science, dairy science,
foresiry. horticulture, poultry science.

*Personnel employed as computer programmers should not be reported
as professionals
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Bfological Sciences: anatomy bacleriology, biochemistry, bjo-
geography, biophysics, ecology. embryology, entomology, evolu-
tionary biology. genetics, immunology, microbiology. nutrition and
metabolism, parasitology. pathology, pharmacalagy, physical anth-
ropology. physiology. plant sciences. radiobiology, systematics,
zoology, veterinary biology. food science and technology.

Medical Sciences: internal medicine, neurology, ophthalmology,
preventive medicine and public health, psychiatry, radiology, sur-
gery. veterinary medicine.? dentistry, pharmacy, podiatry. anesthe-
siology. chemotherapy, dermatology, geriatrics, nuclear medicine,
obstetrica, gynecology. oncology. pediatrics, physical medicine and
rehabilitation.

Other Life Sciences: all other health-related disciplines.*

PSYCHOLOGY

Psychology: animal behavior, clinical psychology, comparative psy-
chology. counseling. and guidance, development and personality,
educational, personnel, vocational psychology and testing, experi-
mental psychology. ethology. industrial and engineering psychology,
social psychology.

SOCIAL SCIENCES

Economics: economatrics and economics statistics, history of economic
thought, international economics, industrial. labor and agricultural
ecorromics, macroeconomics, microeconomics, public finance and
fiscal policy. theory, economic systems and development.

Political Sclence: regional studies, comparative government, his-
tory of political ideas, international relations and law, national,
political and legal systems, political theory. public administration.

8Boclology: comparative and historical, complex organizations, cul-
ture and social structure, demography, group interactions, social
problems and social welfare, sociology theory.

Other Social Sciences: cultural anthropology. criminology. history
of science, linguistics. socioeconomic geography, urban studies.

*Institutions with schools of veterinary medicine should distribute pro-
fessionals among the appropriate disciplines (agricultural. biological, and
medical) rather than report all personnel as medical scientists

*Exclude personnel primarily involved in direct pahent care

NOTE: See enclosed NSF Crosswalk between NSF field of 5/E codes and the
NCES Classification of Instructional Programs
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Flow Charts STEP 1:
Institutions that automate NSF survey data or plan to—or Retrieve, sort, and select information from central records of
even engage in manual data processing—may be assisted by institution.

these charts.

Central File Contains centralized records for all paid em-
ployees (Note Some affiliated entities such as medical schools
may have their own central files See below ) Examples: Per-
sonnel, payroll, or general financial records

Nonexempt

c'ude { Select personnel exempt from Fair Labor Standards Act. (See
section 3 1n Instructions )

Exwmpt

"home’ department Exception if "home"” department is not
science or engineering, and person holds joint appointment

Select scientists and engineers (include postdoctorates) by
in 8/E department

Away on
ssbbatical/
leave?

Yes
—» j\ Exclude > { See section 3 in Instructions

Empioyed Yes
in toreign

country?

»> ‘\ Exciude ) { See section 3 in Instructions

Rank
above dept

chairperson? { See section 3 in Instructions

Assign to
categories of
educational {Sve section 6 1n Instructions

attainment

v

AsSsign to

speciic SIE
disciphines {Assngn 1o appropriate cisciplines

Assign by
sex { See section 7 in Instructions

Al this point yov have extracted file containing all profes-
sional scientists and engineers covered by central records
(but may be limited to those assigned to academic S/E de-
partments in the institution proper)

Professionai
SI/E s. by
discipline




Exempt
or non-
oaxempt?

Nonexempt

Exempt

Facuity
or academic
app'tmnt?

Postdoc?

Yes

“Unpesig* by
university?

Found In
central file,
step 17

Avoid double
counting

Assign to
categories of
educational
attainment

v

Assign to
specific SVE
disciplines

Assign by
aex

Professional
S/E's at med
aschool, by
discipline
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STEP 2

Collect information for medical school (if any) if not covered
by central file of instituaon

l Refer to discussion of medical schools (section 5 in Instruc-
tions)

Select personnel exempt from Fair Labor Standards Act.
(See section 3 1n Instructions )

Do not include medicai school personnel ynless they have
faculty or academic appointments Exceptions' postdoctorates
(See section 5 in Instructions )

Exciude personnel “unpaid” by the university even if paid
by the medical school Exclude voluntary staff

Scientists whose primary employment is at independent hos-
pitals are to be excluded even if they perform teaching/
research for your institution through cooperative agreements,

Some individuals may be included in both the institution’s
central records and the medical school records Count such
persons on'y once. but keep track of split assignments for
FTE figures, helow

{ (See section 6 in Instructions
l Assign to appropriate disciplines.

{ See section 7 in Instructicns
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Records
for thess
affilisted
entities

STEP 3:

Collect information on any remaining affiliated entities not
covered by files already processed. Such entities might in-
clude a regional campus. a computer center. an agricultural
experiment station or an associated research unit (except
for FFRDC's). etc. Also check for postdoctorates not included
in central files (see footnote to section 3 in Instructions.)

{See section 1 1n Instructions

Exempt

No

None:
xempt Exciude l Select personnel exempt from Fair Labor Standards Act. (See
section 3 1n Instructions.)

Meet
other qual

i Exclude > 'See discussions i1n sections 3 and 4 1n Instructions.

ifications?

Found in

Yeos

Exclude Note exclusions listed in section 3 in Instructions (e.g.. ex-
clude personnel awdy on sabbatical and . oluntary staff.)

Some individuals may be included in both the institntion’s

central flle,
step 1?

Assign to
categories of
educational
attainment

l

Assign to
specific S/E
disciplines

—

Assign by
sex

Professional
S/E's at
afflliates,
by disciptine

Avoid double centrfal records and the.a’filiated e.ntily‘s files (e.g.. a person

counting teaching at both the main and a regional campus). Only count

such persons once. but keep track of split assignments for
FTE figures, below.

{ See section 6 in Instructions.

{ Assign to appropriate disciplines.

{ See section 7 in Instructions.



Prof. S/E’a
from
central
recorda

Prof. S/E'a Prot. S/E's
from from
med schoot affillated
recorda entities

O
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'ﬁ

Full time

Total prof.
S/E'a at thia
Institution

Distribute by
categories of
educational
attainment

Check
employment
statua

Check for

J—

Part time

split
departmental
appointments

Distribute by
sex and
employment
status

l

Diatribute
FTE's by
disciplines

Estimate
separately
budgeted

R&D
involvement

STEP 4.

Merge all extracted information, compute full-ime-equi. alents
1n each discipline for both f1ll-time and part-tine personnel,
and determine extent of separately budgeted R&[) involve-
ment

If duplicate entries have not already been eliminated, 1t may
be convement to do so al this stage

‘ Data required for item 1 have now been collected

Use institutional definition for “part-time” employees (See
also discussion of “full ime " 1n section 6 1n Instructions )

[ b L TIME Check for personnel assignments which are spiit
across several disciplines (See section 8 1n Instructions )

PART TIME Use institutional conventions or practices to
tonvert numbers of parl-time personnel 1o the equin alent
number of full-time individuals i1n each disciphine (See sec-
tion 8 1n Instructions )

{ Data required for item 2 have now been collected

For all personnel. determine the proportion of e spent 1n
separately budgeted R&D programs Use institution s con-
ventions or dats from faculty activity analvses. salaries paid
from research [umis, et (See section 8 1n Instruc ions ]

' Data required for item 3 have now been collecled
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rescarch participation and characteristics
of science and engineering faculty

purpose and
background

The purpose of this survey 1s to
provide information about the charac-
teristics and research activities of science
and engineering (S/E) faculty and non-
faculty research doctorates at doctorate-
granting institutions. A major focus is
to monitor changes in the proportion
of recent (7 years or less) doctorates
among S/E faculty. This set of periodic
surveys, first conducted in 1968, covers
stlected S/E departments.

survey instrument

The survey collects information on
full-time faculty and nonfaculty research
doctorates by recency of degree (7 years
or less; over 7 years) and by demo-
graphic characteristics (gender, age, race/
ethnicity, and citizenship status). Infor-
mation on academic rank, tenure status,
and research activities is collected for
full-time faculty by recency of degree.
Data are also collected on the tenure
status of faculty appointments and de-
partures. Qualitative data are collected
regarding the perceptions of the optimal
proportion of recent doctorate faculty,
and ability to recruit. Some data are
available on the number and academic
rank of part-time faculty, nonfaculty
research doctorates, and faculty with
non-U.S. baccalaureate degrees.

The 1986 survey universe includes
departments representing 21 S/E fields
at institutions that awarded at least one
SIE doctoral degree in 1981-82 and
received at least $2.15 million in Federal
research and development (R&D) funds
in 1983. In to%al, 2,024 departments were
surveyed in engineering (aercnautical,
chemical, civil, electrical, mechanical,
industrial) and the sciences (chemistry,
geosciences, physics, biology and the
biosciences, botany, zoology, bio-
chemistry, microbiology, physiology,
mathematics, computer science, eco-
nomucs, political science, sociology, and
psychology.)

data availability

Four surveys have beei conducted
in 1968, 1974, 1980, and 1986. Each
employs the same criteria to Cefine the
population uruverse of inshtuhons. Field
coverage has increased over the years.
The 1968 survey included fields of
chemical and electrical engineering,
chemistry, physics, mathematics, bio-
chemisiry, biology, microbiology,
physicl- 7, psycho.ogy, ~conomics, and
sociology. Geosciences, botany, and
zoology were added to the survey in
1974; cwil and mechanical engineering
and political and computer sciences in
1980; and aeronautical and industrial

ba

engineenng in 1986. The usefulness of
1968 data are limited due to low response
rates for some S/E fields

Data elements have changed over hme
in recognition of increasing data needs.
Information on number of recent doc-
torates and level of research achvity have
been collected since 1968. Additional
data on tenure status were collected in
1974; data on rank were added in 1980.
Items on demographic characterishcs
of faculty, departures and appointments,
and research proposal submissions were
added to the surveys in 1980 The 1986
survey introduced items on vacancies,
part-time faculty, and foreign ciizenship
for full-hme faculty and nonfaculty
doctorates as well as the rank of faculty
with foreign baccalaureate degrees

data access

Diskettes contaiming data from the
1974, 1980, and 1986 surveys will be
made available For further information
regarding data availability and contents,
please contact

Ms. Chnistina Crowell-Wise

Division of Science Resources
Studies

Scienceand Engineering Education
Sector Studies Group

National Science Foundation

1800 G S‘reet, N W., Room L611

Washington, D.C 20550

(202) 634-4787
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OMB No. 3145-0091
Approval Expires 04/30/88

RESEARCH PARTICIPATION AND CHARACTERISTICS
OF
SCIENCE AND ENGINEERING FACULTY
1985-1986

Sponsored by the National Science Foundation
Directorate for Scientific, Technological, and International Affairs
Division of Science R-sources Studies

under the authorization of Section 3(a)(6),
NSF Act of 1950, as amended
Please complete the fol!lowing information:

Department Name

—

Current Date

SURVEY RESPONDENT NAME, TITLE, ADDRESS, AND TELEPHONE NUMBER

(Please complete/correct the mailing labe¢l helow)

INFORMATION GATHERED IN THIS SURVEY WILL BE USED ONLY FOR DEVELOPIMNG
STATISTICAL SUMMARIES. INDIVIDUAL PERSONS AND DEPARTMENTS WILL NOT
BE IDENTIFIED IN PUBLISHED ~ 4MARIES OF THE DATA. YOUR

PARTICIPATION IN THIS SURVEY IS VOLUNTARV.

PLEASE RETURN THE COMPLETED QUESTIONNAIRE BY FEBRUARY 10, 1986




QUESTIONS 1 - 15 REQUEST INFORMATION ABOUT THIS DEPARTMENT'S FACULTY AND
RESFARGH STAFF, TENURE POLICIES, APPOINDM:NTS AND DEPARTURES

1. NUMBER OF FULL-TIME FACULTY IN ACADEMIC YEAR 1985-86

Persons with a full-time employment appointment for at least 8 months of ‘lie calendar
year should be reported here. Include all ranks of regularly appointed faculty, from
instructor to professor. Please do NOT include the following as full-time faculty:

Visiting professors, postdoctorates, graduc te assivtants, or others who are not
regular full-time faculty in this department.

Persons with joint appointments who work part of their time in another department
should be included here if they work more than half their time in this departmeat;
those working less than half time in this department should be included in the cther
department. If they work half-time in each, please count each person only once, in
whichever department the person chooses.

Do not forget to include yourself and full-time members of your department who are on
sabbatical leave away from your institution.

Please enter the number of full-time faculty members in each category listed below:

TENURED NON -TENURED
Doctorates Doctorates
Academic Non- 7 Yrs | Over Non- 7 Yrs Over
Rank Doctorate] or Le.s 7 Yrs Doctorate] or less 7 Yrs
(i) (i1, (iidy (iv) v) (vi)

a. Professor

b. Associate
Professor

c. Assistant
Professor

d. Instructor

e. Other

f. TOTAL
(lines a - e)

g How many of the faculty who are
non-tenured are on tenure track?
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2. FULL-TIME NON-FACULTY RESEARCH DOCTORATES

Drctoral personnel employed full-time by the department as professional researchers,
vho s:e neither faculty nor postdoctorates, should be reported here.

How many full-time, non-faculty research dcctorates are employed in your department?

Number of Full-Time Non-Faculty
Research Doctorates

7 Yrs or less Over 7 Yrs
(1) (ii)

a. TOTAL Employed

3. PROPORTION OF RECENT DOCTORATES

Data are requested separately for two categories of persons who have been awarded
doctorates:

Recent Doctorates - those holding doctorates 7 years or less, who received their
doctorates in Spring 1978 or later;

Senior Doctorates - those holding doctorates over 7 years, who received their
doctorates earlier than Spring 1978.

What is the optimal percentage of full-time doctoral faculty in your department hold-
ing the doctorate for 7 years or less?

a. % Preferred percentage b. No opinion

4. FULL-TIME FACULTY POSITIONS AS OF FALL 1985

Include all permanent positions for full-time faculty; do not report temporary
positions.

If your college has a fixed budget rather than a specific number of positions avail-
able, please report the total number of full-time faculty who would be employed if
qualified candidates were avai.lable for all positions.

a. TOTAL number of filled and unfilled permarent positions
b. Of TOTAL above, how many were unfilled at beginning of Fall 19857
c. Of TOTAL above, how many have remained unfilled since the beginning of
Fall 19847
3

-3
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5.

Besides financial constraints, wiich factors
doctorate faculty in your department?

6.

How many permanent full-time faculty

HIRING OF RECENT DOCTORATES

a.

currently affect the proporcion of recent
Check ALL that apply.

Number of full-time faculty positions approved by the school,

university or department

Need to hire recognized senior faculty to initiate research

activity in new area(s)

Need to hire recognized seniov faculty to maintain levels of

extramural research support
Unavailability cf acceptable candidates

Other (Please specify)

NEW APPOINTMENTS OF FULL-TIME FACULTY

did your department appoint for service to begin

during the current academic year? What was the status of these appointees immediately

prior to their joining your department?

department at the time of ‘their appointment?

What tenure status were t

hey g.ven in your

Status Prior to Joining

Number of Full-time
Faculty Appointed

Your Department

Tenured

(1)

Non-Tenured

(ii)

. Full-time graduate student

. Postdoctorate

. Full-time faculty or staff in

another academic institution

. Full-time employee in industry

. Full-time employee in govermnment

. Other or unknown

. TOIAL (lines a - f)
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7. ABILITY TO RECRUIT

Has there been any change within the past five years in the ability of your department
to recruit and retain permanent full-time faculty with doctorates?

DOCTORATE HELD:

7 Yrs Over
or Less 7 Yrs
(i) (ii)
a. Substantial decrease
b. Slight or moderate decrease
c. No change
d. Slight or moderate increase
e. __ Substantial increase

straight to Question i0.

If you did not check "a" or "b" in either column, skip Questions 8 and 9 and go ‘

8. EFFECT OF DIFFICULTY TO RECRUIT

How has the overall difficulty in recruiting and retaining full-time doctoral faculty
affected your department? Check ALL that apply:

Reduction in faculty research
Increase in teaching loads

___ Greater reliance on graduate teaching assistants/non-doctoral faculty
Greater reliance on part-time doctoral faculty or visiting professors
Unable to offer courses . certain subjects
Other (specify):
No significant effect as yet

QR O QLO O

9. EFFECT OF RECRUITING DIFFICULTY ON RESEARCH QUALITY

Do you believe that the quality of research and instruction in your department has
decreased because of the difficulty in recruiting or retaining full-time faculty?

No Effect Slight Effect Great Etfect
(i) (ii) (1i1)

a. Research
b. Instruction o




10. TEMURE POLICIES

Since 1980, has your department or institution implemented any of the following
changes in tenure or appointment policies or practices? Check ALL that apply:

a. Announced quotas on number or percentage of tenured faculty

b. Lengthened probationary perjod before tenure decision must be made
c. Replaced tenure with fixed-term contract for some positions

d. Offered optional early retirement

e. Changed mandatory retirement age (from to )

f. Other actions desigred to change the numbers of faculty by rank,
or having that effect; please specify:

g. None

11. DEPARTURES

How many uembers of this department who held full-tim- faculty appointments in
September 1984 left the department during the 12-mcnth period ending August 31, 1985
for one of the reasons listed below?

Number of Full-time
Faculty Leaving
Reason for Leaving

Tenured Non-Tenured

(i) (ii)

a. Illness or death

b. Voluntary resignation for
another academic position

c. Voluntary resignation for non-academic
position in industry

d. Voluntary resignation for non-academic
position in other enterprise

e. Voluntary resignation for other reasons

f. Failure to receive tenure

8. Involuntary resignation for other reasons

h. TOTAL (lines a - %)
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12. COMPETITION WITH BUSINESS AND INDUSTRY

How has your department’s competition with business and industry to recruit and retain
permanent full-time faculty changed over the past five years? Competition has:

a. DECREASED (Go to Question 14)
b. NOT CHANGED (Go to Question 14)
c. INCREASED (Go to Question 13)

13. REASON FOR INCREASED COMPETTTION
What is the chief reason for increased competition? Check ONLY one:

Salaries/financial benefits in industry perceived as superior
Industry =mployment security perceived as better
Concentration upon research free from teaching demands
Perceived opportunities for advancement and recognition
Industry perceived to provide better laboratory equipment
Fewer new doctorates have graduated in rzcent years

Other (specify):

o O QLD OB

T

14. PART-TIME FACULTY

Report persons appointed for less than your institution’s typical full-time teaching,
research/administrative load, including faculty hired to teach individual courses,
when compensation is determined on the basis of the mumbers of courses/sectioms. If
part-time faculty are not designated by rank, please enter totals only.

Please enter the mumbar of people fur each category shown. If part-time faculty are
ot designated by rank, please enter members on the total line only.

Doctorates
Non- Recent: Senior:
Academic Rank octorates 7 Years Over
or Less 7 Years
1) (ii) (iii)

a. Professor

b. Associate Professor

c. Assistant Professor

d. Instructor

“e. Other

f. TOTAL (Lines a - e)
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15. PART-TIME RESEARCH DOCTORATES

How many part-time, non-faculty research doctorates are employed in the department?
Please enter number of people for each category shown.

Number of Part-Time Non-Faculty
Research Doctorates

Recent: Senior:
7 Yrs or Less Over 7 Yrs
(1) (ii)

la. TOTAL Employed

QUESTIONS 16 - 20 REQUEST INFORMATION ABOUT
THIS DEPARTMENT’S PARTICIPATION IN RESEARCH ACTIVITI).S

Research participation concerns time spent on all research activities, including
preparation of research reports, publicatiors, and appli:ations for funding, as well
as other aspects of research; also include siuvervision of graduate student research.

16. RESEARCH PROPOSALS

How many research proposals were submitted by members of this department to any source
of support during the year July 1 1984 to June 30, 19857 What has been the disposi-
tion of these proposals up to the present time? Enter each proposal in the table
below according to the characteristics of its principal investigator and its disposi-
tion. If a proposal was submitted to more than one source, count it only once. For

this question, those holding doctorates for 7 years or less are those receiving the
degree since Spring 1978.

F:l1-Time Faculty Full-Time
Non-Faculty
Doctorates Research Doctorates
Research
Proposal Non- Rernt: Senior: Recent: Senior:
Status Doctorate 7 Yrs Over 7 Yrs Over
or less 7 Yrs or less 7 Yrs
(1) (ii) (iii) (iv) (v)

a. Number
funded

b. Number
denied

c. Number
pending

d. TOTAL
submi tted
(lines a - ¢)




17. PROPOSAL APPLICATIONS BY RECENT DOCTORATES

Have faculty members holding their doctorates for 7 years or less been more or less
likely to submit applications for independent research support during the 12-month
period ending with the current quarter or semester than were faculty members with
similar degree status five years ago? Please circle the appropriate number below.

Very Much Much 2 Little As A Little Much Very Much
less Likely Lless Less Likely More More More Likely
(1) (ii) (1ii) (iv) (v) (vi) (vii)

a. 1 2 3 4 5 6 7

18. APPROPRIATE DIVISION OF RESEARCH FUNDS

In your opinion, is the current division of research funds between full-time senior
and recent doctoral faculty appropriate?

a. Yes
b. _ No, rerent doctoral faculty should receive a higlier percentage
c. No, senior doctoral faculty should receive a higher percentage

19. PARTICIPATION IN INDUSTRIAL, INDEPENDENT OR GOVERNMENT LABORATOKIES

How many full-time faculty participated on a released-time basis (include summers) in
research projects at these facilities during the last 12 months? Please enter the
number of people for each category. Exclude those who served only as consultants.

Number of Full-Time Faculty

Doctorates
Facility
Non- Recent: Senior:
Doctorates 7 Years Over
or less 7 Years
(1) (ii) (iii)

a, Research project in an
industrial laboratory

b. Research project in Federal
government laboratory

c. Research project in state or
other government-sponsored lab

d. Research project in an indepen-
dently organized lab NOT already
couated in "a","b," or "c" above




QUESTIONS 20 - 23 REQUEST DEMOGRAPHIC INFORMATTON
ABOUT THE FULL-.TME FAGULTY AND STAFF OF YOUR DEPARTMENT

20. AGE

How many full-time faculty are in each of the following age groups?

Number of Full-Tire Faculty Numbe- of Full-
Age Time Non-Faculty
Range Non-Doctorate Doctorate Research Doctorates
(1) (ii) (iii)
a. Under 30
b. 30-34
c. 35-39
d. 40-44
e. 45-49
f. 50-54
g. 55-59
h. 60-64
i. 65-69
j. 70 and Over
k. TOTAL*
(lines a - j)
*Totals on this line should be the SAME as for Questions 1 and 2.
21. GeNDER

How many members of your departnent are men and how many are women?

Aﬁahber of Full-Time Non-

Number of Full-Time Faculty Faculty Research Doctorates
Doctorates Recent: Senior:
Non- 7 Years Over
Doctorates Recent: Senior: or less 7 Years
7 Yrs or less| Oser 7 Yrc
(i) (ii) (iii) (iv) v)
a. Men
b. Women —_.

Sum of Lines “a" and "b" should be the SAME as Totals for Questions 1 and 2.

10
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22. RACE/ETHNICITY AND CITIZENSHIP STATUS

Please indicate the number of department members belonging to each of the following
groups, as defined below.

American Indian or Alaskan Native - a person with origins in any of the original
peoples of North America, maintaining cultural identification through tribal
affiliation or community recognition

Asian or Pacific Islander - a person with origins in any of the original peoples
of the Far East, Southeast Asia, the Indian subcontinent or Pacific Islands

Black - a person with origins in any of the biack racial groups of Africa

White - a person with origins in any of the original peoples of Europe, North
Africa, or the Middle East

Hispanic - a person of Mexican, Cuban, Puerto Rican, Central or South American,
or other Spanish culture or origin, regardless of race

Foreign: 1. Nonresident Aliens on Temporary Visa - non-U.S. citizens who do not have
the right to remain in this country indefinitely;

2. Nonresident Aliens on Permanent Visa - non-U.S. citizens lawfully admit-
ted for permanent residence in the U.S. (holding alien registrstion
receipt cards--Form I-551/155). Include U.S. citizenship applicants.

Number of Full-Time Faculty Number of Full-Time
Non-Faculty
Doctorates Research Doctorates
Racial/ Non-
Ethnic Doctor- | Recent: Senior: Recent: Senior:
Group ates 7 Yrs Over 7 Yrs Over TOTALS
or Less 7 Yrs or less 7 Yrs
(1) (ii) (iii) (iv) (v) (vi)

a Amer. Indian7_
Alaska Native

b Asian or Paci-
fic Islander

¢ Black

d White

e TOTAL*
(lines a - d4)

f Of TOTAL in Line e, how many of Hispanic ethnic heritage?

Of TOTAI. in Line e, how many are:
g Foreign on Permanent Visa .

h Foreign on Temporary Visa .

*Totals on Line e should be the SAME as for Questions 2 and 13.

11
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23. NON-U.S. BACCATAURFATES

Of the faculty in permanent positions in your departmen:, how many Jid NOT receive
their bachelor’s degree in the United States?

Bachelor’s
Received in
Rank Foreign Country
(1)

a. Professor

b. Associate Professor

¢. Assistant Professor

d. Instructor

e. Other

24. ADDITIONAL COMMENTS

Please use this space to clarify any of your responses or to comment about the situa-
tion of doctorate faculty or researchers, conditions of research support, problems of
non-tenured faculty, or any other aspect of this survey.




scientific and téchnical personnel
in private industry

puarpose and
background

Data on the employment of scientific
and technical personnel in private in-
dustry are compiled from the Bureau
of Labor Statistics (BLS) Occupational
Employment Stahshcs Survey (OES).
The Nahonal Science Foundation (NSF)
suj ~orts activities related to this survey
to compile national estimates of em-
ployment of scientists, engineers, and
support technicians by detailed industry
Industry is the largest employer of
science and engineenng (S/E) personnel.
These data are essental to policy analysts
monitoring current industrial utihza-
tion patterns and are important as a
basis for projecting future levels of
demand.

survey instrument

Survey forms for the OES are com-
pleted by personnel offices of establish-
ments which are categorized by 4-digit
Standard Indust-ial Classification (SIC)
codes. The survey collects information
on employment in over 650 occupations
that are based on two classifications
systems—the Dictionary of Occupatonal
Titles (DOT) and the Standard Occupa-
tional Class.fication System (SOC).
Included among these »ccupations are
60 scier<e, engineenng, »nd related S/E-
support technician occupations. Each
surveyed industry receives a specialized

questionnaire in which the level of
occupational detail 15 limited to those
job classifications that are essental to
its particulur staffing pattern.

The OES survey is a cooperative
Federal-State data collection program
administered through State Employment
Security Agencies in 50 States and the
District of Columbia A three-year survey
cycle is needed to cover the entire
industrial sector. Information on manu-
facturing industries (SIC codes 20-39)
is collected in the first year of the cycle;
data on nonmanufacturing industries,
eg., mining, construchon, financial, and
service iruustries (SIC codes 10-17,
60-67. 70, 72-73, 75-76, 78-81, 83-84,
86, .9) are collected in the second year,
and data on nonmanufactuning trade and
regulated industries (SIC codes 41-42,
44-59) are collected in the third year

The survey is based on a probability
sample of establishments with a sampling
frame drawn from units reporting to
State Unemployment Insurance (U.l)
systems The survey universe is strahfied
by industry and size of establishment.
Nine size-classes are represented based
on numbers of people employed: 1-3,
4-9, 10-19, 20-49, 50-99, 100-249, 250-499,
500-999, and 1,000 and over. Because
U.L reporting units with 1-3 units were
not sampled in every Sta'e, establish-
ments with 4-9 employees receve larger

51

weights to represent employment in the
smaller units. Reporting units with 1,250
or more employees are included i the
sample with ce. tainty.

Surveys of the manufacturing sector
have a sample size of roughly 120,000
establishments; both nonmanufacturing
sector surveys are based on roughly
225,000 establishments. The survey
response rates are approximately 75
percert in terms of units and 67 per-
cent based on weighted counts of
employment.

data availability

The first OES Survey of manufactur-
ing industries was conducted in 1977;
selected nonmanufacturing industries
were surveyed in 1978; and nonmanu-
facturing trade and regulated industries
were surveyed in 1979. The cycle is
repeated for subsequent years. The
survey is dynamic, with occupational
detail within industries refined as addi-
tional information on their staffing pat-
terns become available.

Data from the three survey waves
are aggregated bienually by the BLS
Office of Economic Growth and Em-
ploymer.t Projectons to develop the OES
Industry-Occupation Matrix which is
used 1n ccnjunction with macroeco-
nomic models to develop employment
projections.

Data similar, but not strictly compar-
able, to those generated by the OES

77




Survey are available from NSF for 1975
and 1950-70. The 1975 estimates were
made by the Bureau of the Census from a
sample of 27,000 establishments. Data
for 1950-70 were collected by BLS using
intermittent direct surveys of establish-
ments, with interpolations used to gen-
erate data for intervening years.

data access

Summary statistical tables on em-
ployment in scientific, engineenng, and

technician occupations are available on
diskettes prepared for use on an IBM-
compatible microprocessor Inquiries
regarding survey content and dickette

availability should be addressed to:

Mr. Joseph Gannon

Division of Science Resources
Studies

Industry Studies Group

National Science Foundation

1800 G Street, NW., Rm. L611

Washington, D C. 20550

(202) 634-4648

Magnehc tapes containing data by
detailed industry crossed by detailed
occupation are available from the Bureau
of Labor Stahstics. Inquiries about tape
avatlability and cost should be addressed

to.

Mr. Glyn Finley

Occupahonal Employment
and Administrative Statishcs

Bureau of Labor Statistics

441 G Street, NW.,, Rm 2913

Washington, D.C. 20212

(202) 523-1949



QOccupational Report 636-0 in Cooperation with the U.S. Department of Labor @

The information coliected on this form by the Bureau of Labor Statstics and This report ;s authorized by law, 29 U.S.C. 882 Your Form Approved
ihe State agencies cooperating in - siatistical programs will be held in confidence voluntary cooperation is needed to make the results of OMB No 12200042
and we & used for statistical purposes ¢ uy thez strvey comprehensive, sccurate, and timely. Aoproval expires 4 3087

OCCUPATIONAL EMPLOYMENT SURVEY OF THE £.ZCTRIC AND ELECTRONIC E—QUIPMENT INDUSTRIES

INSTRUCTIONS—PLEASE COMPLETE SECTIONS | thru V—This form requests information on the number of workers you employ bv occupation—No wage or accounting
information s requied

SECTION | — COVERAGE

a. PRODUCT OR SERVICE: According 10 our record: yaur products or services are b. UNIT(S) COVERED
rclated to those listed on the label below Please report only for the unit(s) identified by the words “‘report for,” on the label
below Our estinmate of the unit(s) employment 1s in the lower right corner of the
If this 1St s not generally appropriate, ple ase specify below and continue to item b label If this employmen represents more than one location, how many? __ _ ___

Some employers may receive more than one form and are asked to report separately
for each unit(s) covered by the individual forms

[ - [ 1 [otfe ]
Only

Status

r— —_—
Auxiliary

L } L |

{Plese change address f incorrect} {Employment) )
¢. SURVEY PERIOD: Pay period including _ ___ June 12, 1986

Please report for the pay penod whith « ~ludes this date Hf because of unusual operationagt probiems, this period s not typical, choose a pernod that approximates the norm and specify =
Seasonal and qeneral economic changes .n employment should not be considered an unusyal operar il problem

H the umitls) U d not  serate under your managr nent during the survey peniod, annotate betow
tJ OutotBusiness  [[] »oid or Merged  New name & address

d. UNIT EMPLOYMENT: Include all covered employers, as defined below
COVER: 0 EMPLOYEES' 1 i part tiree pad work s, Waorkets on pard vacations or ather 1y pes of leave, Workets on unpard short term absences {) e . iHness, bad weather teqaporan Tayoff ury
Caty) Sulared officers, exec tives and staft of i, rporated fems, Employees temporanty assigaed 1o other units, { mployees for whamn this unitss their permanent (home) duty statian aegerdless of
whether this unit prepares thear pay check
NON-COVERED EMPLOYEES. P opoetors owners and partners of unincorporated tovs Unpard family workers Workers on extended leave {1 o . pensioners and memitx rs of the armed forces) and
workers on tong term lay of f
o. IF QUESTIONS ARISE CONCERNING YJUR REPORT, WHOM SHOULD WE CONTACT?
Name ritie T 77 TCity & State Area Code Telephone Date

) LS2877 6360 v
FRIC 84 b

Aruitoxt provided by Eic:
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SECTION II: UNIT(S) STATUS

8. TYPE OF OWNERSHIP (Plesse check one of the foliowing)

QO corporation O Partnership O Sole Proprietorship O Other fexpisin}
b. AUXILIARY STATUS s tha Unit primarily engaged in par‘orming services for other units of your comoany? (O Yes 0O No If yas, please check block below
C Central administrative ot “ice I Research development, or testing Iab O Storage fwerehouse) Q Other lapecity, o.9., powerpiant) =

¢. RESEARCH AND DEVELOPMENT EMPLOYMENT |f this unitls) has any emplcyees engaged in research and developmant as defined below, enter total number of employees engaged in R&D = __ __

SECTION I111: DEFINITIONS AND SPECIAL INSTRUCTIONS

Report multiple job holders only once: Report an employee who performs work Resserch and Development: Include in this function employees who spend the
n two or more of the listed occupations in the job *hat you believe requires the greatest proportion of their time performing, managing, or administering basic and
highest level of skill |f there is no measureable difference in skill requirements, applid research in engineering, mathematics, physical, life (including medicine),
report the employee in the occupation in which he spends most of his time. and other sciences, and in the design and development of prototypes and processes.

For purposes of this study, research and development includes the following types
of activities (a) Pursuit ¢ planned research of new knowledge, whether or not the
research has reference to u specific application. (b) Application cf existing know-
fedge to problems involved in the creation of a new product or process, including
work required to evaluate possible uses (c) Application of existing knowledge to
Report pert-time workers, learners, and apprentices in the occupation in which they problems involved in the improvement of an existing product or process,

ordinarily pe- form their work

Report employses in the occupation in which they ere working, not in an occupa-
tion for which they may have been trained, if that is different. For example, an
employee trained as an Engineer but working as a Drafter, should be reported as a
Drafter

Report skilled trade helpers in the Helpers, Laborers, and Material Movers category

SECTION |V: REPORT EM.>LOYMENT BY OCCUPATION

Report all covered employees in one of the listed occupations that follow Use the " All Other"’ categories only when there 1s no appropriate occupation described 1f accurate em-
ployment figures are not available, reasonable est'mates may be civen

Research and Developmert workers in addition to being included in the unshaded area, should be separately repcrted in the shaded area provided

&ov

Please classity workers according to the definitions provided rather than by title alone.

INDEX TO MAJOR ICCUPATIONAL DIVISIONS IN SECTION v

Page Page
Managerial and Administrative 3 Service . . . . 14
Professional, Paraprofessional, and Technical 4 Agricultural, Forestry, Fishing, and Related | . 15
Sales and Related 10 Production, Construction, Operating, Maintenance, and Material Handling 15
Clerical and Administrative Support 10 Index of Occupational Titles . . . 28

ERIC

Aruitoxt provided by Eic:




EMPLOYMENT BY OCCUPATION

Occupations

Please report number of your employees by oczupation

Number of Employees

Oftfice Code

MANAGERIAL AND ADMINISTRATIVE OCCUPATIONS

Include in this division top and middle-level managers, administrators, and executives. Primury duties
are policy making, planning, staffing, directing or controlling the activities of industrial, commercial,
governmental or other establishments.......... Organization of this section - Occupations In this section
are ordered functionally as follows: Staff and administrative managr ‘al; industry specific managerial;
and a residual “All Other’ category .......... Special instructions - Exclude first-line supervisors and
managers with first-line duties. These workers, if professional, paraprofessional or technical, should be
reported with the workers they supervise. All other supervisors and manager/supervisors should be
reported in the separate categories provided in each division. Exclude owners and partners of
unincorporated firms. /nclude only managers and administrators who are exempt from the minimum
wage and overtime provision of the Fair Labor Standards Act.

® SELECTED STAFF AND ADMINISTRATIVE SPECIALTY MANAGERIAL OCCUPATIONS

FINANCIAL MANAGERS (TREASURERS; CONTROLLERS; ETC.): Plan, organize, direct, control, or coordinate the financial
activities of an organization. Include managers in banks or similar financial institutions who advise on credit and investment
policy or negotiate general policy with financial or other institutions.

130023

PERSONNEL, TRAINING, AND LABOR RELATIONS MANAGERS (INDUSTRIAL RELATIONS DIRECTORS; BENEFITS
DIRECTORS; ETC.): Plan, organize, direct, control, or coordinate the personnel, traiming or labor relations actvities of an
organization. Work involves establishing employer-relations policies; directing the selection, training, and evaluation of
employees; administenng benefits, safety, and recreation programs; developing wage and salary schedules; coordinating
bargaining activities; and advising on labor contract administration.

130053

PURCHASING MANAGERS (PROCUREMENT MANAGERS; LTC.): Plan, organize, direct, control, or coordinate the actvities
of buyers, purchasing officers, and related workers involved In purchasing matenals, products, or services. Include wholesale or
retail trade merchandising managers.

130083

MARKETING, ADVERTISING, AND PUBLIC RELATIONS MANAGERS (PROMOTION MANAGERS; SALES MANAGERS;
ETC.): Formulate marketing policies, direct sales actvities, and plan, organize, and direct advertising and public relations
actities for a department, an entire organization, or on an # _ount basis

ADMINISTRATIVE SERVICES MANAGERS (CONTRACT ADMINISTRATORS; ETC.):: Plan, organize, direct, control, or
coordinate the supportive services department of businesses, agencies, and organizations Typical Administrative Service
Managers are Property Managers and Contract Administrators. Managers who spend less than 80% of ther tme n
administrative services should be classified in another appropriate managenial category. £xclude Procurement Managers

ENGINEERING, MATHEMATICAL, AND NATURAL SCIENCES MANAGERS (DATA PROCESSING MANAGERS;
PROGRAMMING MANAGERS; ETC.): Plan, organize, direct or coordinate actwvities in such fields as architecture, electronic
data proce:..ng, engineernng, life sciences, physical sciences, statistics and systems analysis These persons spend the
greatest portion of ther time in managenal work for which a background consistent with that described for engineers,
mathematicians or natural scientists 1s required

130113

R&D -
Non R&D =

R&D Only

130143

| 130173

130175




EMPLOYMENT BY OCCUPATION

Occupations Number of Employees Code
® OTHER MANAGERIAL AND ADMINISTRATIVE OCCUPATIONS
INDUSTRIAL PRODUCTION MANAGERS (QUALITY CONTROL MANAGERS; ETC.): Plan, orgamize, direct, control, or R&D + 150143
coordinate the operational (line) activhes and resources necessary for manufacturing products in accordance with cost, quaity, Non R&D =
and quantity specifications. R&D Only 150145
GENERAL MAMNAGERS AND TOP EXECUTIVES: Inciude both top and mid-level managers whose duties and responsibilites | R&D + 190053

are too diverse and general in nature to be classifi.d in any functional or line area of management and administration These Non R&D =
managers generally work through department=' ir subordinale executives Exclude managers of smaller establishments who

typically engage in the same actwities as the worksrs they supervise and report them in the appropnate category in the other R&D Only 190055
divisions.
ALL OTHER MANAGERS AND ADMINISTRATORS: Include all other workers in this category not classified separately above. R&D + 198993

Please identify in Section V (at the end of this form) all occupations included in this category that are numerically important Non R&D =
and require substantial training, or are emerging due to technological changes in your industry. RED Only

PROFESSIONAL, PARAPROFESSIONAL, AND TECHNICAL OCCUPATIONS

Include n this division persons ccacerned with the theo.etica! or practical aspects of such fields as
science, art, sducation, law and business relations where substantial post-secondary educational
preparation, or equivalent on-the-job training or experience is required.......... Organization of this
section - Occupations in this section are ordered functionally as follows: Generai management support;
enginesr ng and scientific; data processing and mathemaiical; social science, law and related; teaching
and relsted; medicine and health; writing, art and related; and a residual Al Other” category..........
Special instructions - Quality Control Workers should be reported according to the nature of the quality
control process (i.e. chemical, mechanical, biological). Thus, an Engineer engaged in quality control
work of a chemical nature should be reported as a Chemical Engineer.......... Uniike the other divisions
of this form, first-line supervisors and managers with first-line duties should be reported along with the
workers they supervise. Report Administrative Assistan.s in occupations according to the nature r*
work they prrvide (i.e. clerical supporiive vs. management supportive).

® MANAGEMENT SUPPORT OCCUPATIONS

ACCOUNTANTS, AUDITORS, AND OTHER FINANCIAL SPECIALISTS: Include persons engaged in
planning and administering accounting services, advising on tax and accountancy problems,
conducting audits, and pianning and administering other financial activities, such as budget analysis,
mortgage approval, credit and underwriting analysis, and foreign exchange trading.

. ACCOUNTANTS AND AUDITORS: Examine, analyze, and interpret accounting records for the purpoze of gwing
8 J advice or prepanng statements and installing ur advis'ng on systems of recording costs or other financial and
budgetary data.




EMPLOYMENT BY OCCUPATION

Occupations

Number of Employees

fotice code

BUDGET ANALYSTS: Examine budget estmates for completeness, accuracy, and conformance with
procedures and regulations. Examine requests for budget revisions, recommend approval or denial, and draft
correspondence Analyze monthly department budgeting and accounting reports for the purpose of maintaining
expenditure controls Provide technical assistance to officials in the prenaration of budgets

211173

ALL OTHER FINANCIAL SPECIALISTS: Include all other workers in this category not classified separately
above. Please identfy in Section V (at the end of ttus form) all occupatons included n this category that are
numerically important and require substantial traming, or are emerging due to technological changes in your
industry.

211993

PURCHASING AGENTS- EXCEPT WHOLESALE, RETAIL, AND FARM?RODUCTS: Purchase raw or semi-finished materials
for manufactunng or purchase machinery, equipment. tools, parts, supplies, or services necessary for the operation of an
estabhshment. Include Contract Specialists, Field Contractors, Purchasers, Price Analysts, Tooling Coordinators, and Media
Buyers.

213083

PERSONNEL, TRAINING, AND LABOR RELATIONS SPECIALISTS (RECRUITERS; ETC.): Conduct programs of recruitrnent,
selection, placement, training, promotion, welfare, safety, compensation, or separation of employees. May specialize in spe xific
areas such as labor-management relations, counseling, job analysis, position classification, training, or compensation. Exciude
occupations in personnel research and in the administration of tesung and counseling programs for which a background in
psychology 1s required Also exclude Employment Interviewers, Private or Public Employment Service.

215113

COST ESTIMATORS: Prepare cost sstimates for manufacturing of products, construction projects, or services to ad
management in bidding on or determining price of products or services. May specialize accord.ng to particular service
performed or product produced.

2i9023

ALL OTHER MANAGEMENT SUPPORT WORKERS (MANAGEMENT ANALYSTS; ETC.): Inciude all other workers m this
category not classified separately above. Please identify in Section V (at the end o this form) all occupations included in this
category that are numerically important and require substantial traiming, or are zmerging due to technological. changes in your

industry

® ENGINEERS AND RELATED OCCUPATIONS

ENGINEERS (EXCLUDE SALES ENGINEERS- SEE SALES DIVISION): Include persons engaged in the
practical application of physical laws and principles of engineering for the development and utilization
of machines, materials, instruments, processes, and services. Include Engineers in research,
development, production, technical services, and other positions which require knowledge normally
obtained through completion of a 4-year engineering college program. Exclude persons trained in
engineering but currently working in positions not requiring engineering training.

METALLURGISTS AND METALLURGICAL, CERAMIC, AND MATERIALS ENGINEERS (METALLOGRAPHERS;
EXTRACTIVE OR PHYSICAL METALLURGISTS; ETC.): Metallurgists and Metallurgical Engineers: Investigate properties of
metals and develop methods to produce new alloys, usages, and processes of extracting metais from therr ores. Include
Physical and Extractive Metallurgists Ceramic Engineers Conduct research, desigr machinery, and develop processing
techniques related to the manufactuning of ceramic products Matenals Engineers Eval.iate, plan, and implement processes to
develop new matenals to meet product specifications, performance standards, and costs Exclude Sales Engineers and report
them with the Sales Workers

R&D +
Non R&D =

R&D Only

219993

221053

221055
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EMPLOYMENT BY OCCUPATION

Occupations Number of Employees tfice Code
CHEMICAL ENGINEERS (CHEMICAL RESEARCH OR TEST ENGINEERS; ETC.): Design chemical plant equipment and R&D 4 221143
davise processes for manufactunng chemicals and products, such as gasoline, synthetic rubber, plastics, detergents, ce’ :nt, Non R&L =
and paper and pulp, applying principles and technology of chemistry, physics, and engineenng. Exclude Sales Engineers and R&D Only 221145
report them with the Sales Workers.
CIVIL ENGINEERS, INCLUDING TRAFFIC (SANITARY ENGINEERS; STRUCTURAL ENGINEERS; HYDRAULIC | R&D + 221213
ENGINEERS; ETC.): Perform a variety of engineering work in planning, designing, and overseeing construction and | NonR&D =
maintenance of structures and facilities, such as roads, railroads, airports, bridges, harbors, channels, dams, irrigation projects, R&D Oni
pipelines, power plants, water and sewage systems, and waste disposal units. Include Traffic Engineers who specialize in y 221215
studying vehicu’ ¢ and pedestrian traffic conditions.
ELECTRICAL AND ELECTRONIC ENGINEERS (ELECTRICAL PRODUCTS AND SYSTEMS ENGINEERS; ELECTRICAL | R&D + 221263
DESIGN ENGINEERS; POWER DISTRIBUTION OR TRANSMISSION ENGINEERS; COMPUTER ENGINEERS; ETC.): Design, | NonR&D =
develop, test and supervise tha manufacture and installation of electrical and electronic equipment, components or sysiems, R&D Onl
computers and related equipment and systems for commercial, industrial, military or scientific use. Exc/ude Sales Engineers y 221265
and report them with the Sales Workers.
INDUSTRIAL ENGINEERS, EXCEPT SAFETY (TIME STUDY ENGINEERS; INDUSTRIAL QUALITY CONTROL ENGIREZEFS; | R&D + 221283
ETC.): Perform a variety of engineering work in planning and overseeing the utilization of production facilities and personnel n | Non R&L =
department or cther subdivision of industrial establishment. Plan equipment layout, workflow, and accident prever.tion
measures t0 maintain efficient and safe utilizatior: ot plant facilities. Plan and oversee work study and training programs to | R&D Oniy 221285
promote efficient worker utilization. Cevelop and oversee quality control, inventory control, and production record systems.
Industrial Product Safety Engineers should be included with Safety Engineers.
SAFETY ENGINEERS, EXCEPT MINIV 3 (INDUSTRIAL HEALTH ENGINEERS; FIRE PROTECTION ENGINEERS; PRODUCT | R&D + 221323
SAFETY ENGINEERS; ETC.:: Apply knowledge of industrial processes, mechanics, chemistry, psychology, and industrial | NonR&D =
hoaith and safety laws to prevent or correct injurious environmental conditions and minimize effects of human traits that create | R&D Only 221325
hazards to life and property or reduce worker morale and efficiency. Include Industrial Product Safety Engineers.
MECHANICAL ENGINEERS (TOOL DESIGN ENGINEERS; FACILITIES OR PRODUCTS MECHANICAL ENGINEERS; | R3D + 221353
PLANT EQUIPMENT ENGINEERS; EYC.): Perform a variety of engineering work in the planning and designing of tools, | NonR&D =
engines, machines, and other mechanically functioning equipment; and oversee installation, operstion, maintenance, and repair R&D Onl
of such equipment, including centralized heat, gas, water, and stesam systems. Exclude Sales Engineers and report them with y 221355
the Sales Workers.
ALL OTHER ENGINEERS (OPTICAL ENGINEERS; ETC.): Include all other workers in this category not classifieo separately | R&D + 221993
above. Please identify in Section V (at the end of th; form) all occupations included in this category that are numencally | NonR&D =
important and require substantial training, or are emerging due lto technological changes in your industry R&D Only . 221995

ENGINEERING AND RELATED TECHNICIANS AND TECHNOLOGISTS: Include persons who assist
Engineers, Architects, or Surveying and Mapping Scientists in laboratory or production activities, such
as research, development, equipment or machine design, testing, quality control, and efficiency studies.
Normally these technicians work under the general supervision of an Engineer, Architect, or Surveying
and Mapping S.ientists, utilizing basi . knowledge of princinles and techniques in specific areas of
engineering, science, mathematics, drafting, and surveying and mapping. Repalr Technicians whose
work is primarily maintenance and not developmental are exciuded and should be reported with
Mechanics and Repairers.

LI



EMPLOYMENT BY OCCUPATION

Occupations Number of Employees ffice Code
CIVIL ENGINEERING TECHNICIANS AND TECHNOLOGISTS: Apply theory and principles of cvil engineering in planning, | R&D + 225023
designing, and overseeing <onstruction and mantenance of structures and facilities under the direction of engineering staff and Non R&D -
physical scientists. R&D Only 225025

_E—LECTRICAL AND ELECTRONIC ENGINEERING TECHN!CIANS AND TECHNOLOGISTS (RESEARCH R&D -+ 225053
INSTRUMENTATION TECHNICIANS; SEMICONDUCTOR DEVELOPMENT TECHNICIANS; ETC.): Apply electncal and Non R&D =
electronic theory and related knowledge to design, build, test, repair, and modify developmental, experimental, or production &0 On
electrical equipment in industnal or commercial plants and for subsequent use by engineering personnel In making engineering R "y 225055
design and evaluation decisions
INDUSTRIAL ENGINEERING TECHNICIANS AND TECHNOLOGISTS (TIME STUDY TECHNICIANS, ETC.): Study and record R&D + 225083
time, motion, method, and speed involvea in performance of production, maintenance, clerncal, and other worker operations for Non R&D =
such purposes as estabishing standard production rates or improving efficiency. Usually work under the direction of R&D Oniy 225085
engineer:ng staff.

MECHANICAL ENGINEERING TECHNICIANS AND TECHNOLOGISTS (CPTOMECHANICAL TECHNICIANS; HEAT R&D + 225113
TRANSFER TECHNICIANS; TOOL OR DIE DRAWING CHECKERS; ETC.): Apply theory and principles of mechanical Non R&D =

engineering to develop and test machinery and equipment under direction of engineenng staff and physical scientists. R&D Only 225115
DRAFTERS (CHIEF DRAFTERS; DETAIL DRAF1ERS; STRUCTURAL DRAFTERS; MECHANICAL DRAFTERS; ETC.) R&D + 225143
Prepare clear, complete, and accurate working plans and detall drawings from rough or detailed sketches or notes for ] NonR&D =

engineering or manufactuning purposes according to specified dimensions. Utilize knowledge of various machines, engineering R&D Only 225145
practices, mathematics, building matenals, and other physical sciences to complete drawings.

ALL OTHER ENGINEERING AND RELATED TECHNICIANS AND TECHNOLOGISTS (METALLURGICAL TECHNICIANS; R&D + 225993
ETC.): Include all other workers in this category not classified separately above. Please identify in Section V (at the end of this Non R&D =

form) all occupations included in this category that are numerically important and require substantial training, or are emerging R&D Only 225095
due to technological changes n your industry.

® NATURAL SCIENTISTS AND RELATED WORKERS

PHYSICAL SCIENTISTS: Include persons engaged in research, development, production, or providing
technical services pertaining to the physical universe (i.e. Geologists, Chemists, Physicists, etc.). Work
may focus on increasing the basic knowledge of the physical universe or the application of these
scientific principles and theories to specific problems and situations. Physical Scientists are engaged in
scientific work which requires knowledge normally obtained by completion of a 4-year physical
sciences college program. Exciude Biophysicists and Biochemists and report them with Life Scientists.

PHYSICISTS AND ASTRONOMERS ,MOLECULAR PHYSICISTS; THERMODYNAMIC PHYSICISTS; ETC.
EXCLUDE BIOPHYSICISTS): Physicists: Condus! research into the phases of physical phenomena, develop
theornies and laws on the basis of observation and expenments; and devise methods to apply laws and theones
to industry and other fields. Astronomers: Qbserve, interpret, and research celestial and astronomical
phenomena to Increase basic knowledge and apply such information to practical problems Exciude
Biophysicists

R&D 4
Non R&D --

R&D Only

241023

241025

Sou




EMPLOYMENT BY OCCUPATION

Occupations

Number of Employees

lbﬂice Code

CHEMISTS, EXCEPT BIOCHEMISTS (ANALYTICAL CHEMISTS; PHYSICAL CHEMISTS; POLLUTION
CONTROL CHEMISTS; ETC.): Conduct chemical tests, qualtative and quanttatve chemical analyses, or
chemical experiments in laboratories for quality or process control or to develop new products or new
knowledge. Exclude Biochemists.

R&D +
Non R&D =

R&D Only

241053
241055

ALL OTHER PHYSICAL SCIENTISTS (ENVIRONMENTAL SCIENTISTS; WATER QUALITY ANALYSTS;
ETC.): Include all other workers in this category not classified separately above Please «dentify in Section V (at
the end of this form) all occupations included in this category that are numercally important and require
substantial traning, or are émerging due to technological changes in your industry.

R&D +
Non R&D =

R&D Only

241993
241995

LIFE SCIENTISTS: Include persons engaged in research, development, production, or providing technical services pertaining
to «he hife sciences (1.e. Agricultural, Biological, Medical Scientists, etc.). Work may focus on increasing the basic knowledge of
Iife sciences or the application of these scientific principles and theories to specific problems and situations Life Scientists
engage in scientiic work which requires knowledge normally obtaired by completion of a 4-year life sciences college program.
Include Biophysicists and Biochemists

PHYSICAL AND LIFE SCIENCE TECHNICIANS AND TECHNOLOGISTS: Include person> who assist
physical and life scientists in laboratory and production activities, such as laboratory analysis; quality
control; design and maintenance of special apparatus, plant, and equipment; and developing industrial
processes. Normally these technicians work under the direct supervision of a Physical or Life Scientist
and assist in those activities which are morc routine in nature. Exc/ude Medical and Dental Technicians
and Technologists.

CHEMICAL TECHNICIANS AND TECHNOLOGISTS, EXCEPT HEALTH (CHEMICAL LABORATORY TESTERS; EVC.):
Conduct chemical and physical laboratory tests 1o assist scientists in making qualtative and quantitative analyses of solds,
hquids, and gaseous materials for purposes such as research and development of new products or processes, quahty control,
mamntenance of environmental standards, and other work involving expenmental, theoretical, or practical apphcation of
chemistry and related sciences

R&D +
Non R&D =

R&D Only

R&D +
Non R&D =

R&D Only

243003

243005

245053

245055

ALL OTHER PHYSICAL AND LIFE SCIENCE TECHNICIANS AND TECHNOLOGISTS (AIR ANALYSIS TECHNICIANS;
ETC.): Include all other workers in this category not classified separately above Please identify in Section V (at the end of this
form} all occupations included in this category that are numerically important and require substantial training, or are enierging
due to technological changes in your industry.

® COMPUTER, MATHEMATICAL, OPERATIONS RESEARCH, AND RELATED OCCUPATIONS

SYSTEMS ANALYSTS, ELECTRONIC DATA PROCESSING (PROGRAMMER ANALYSTS; SOFTWARE SYSTEMS
ANALYSTS; INFORMATION SCIENTISTS; ETC.): Analyze business, scientific, and technical problems for application to
electronic data processing systems. Exclude persons working pnmarily as Engineers, Mathamaticians, or Scientists

R&D +
Non R&D =

R&D Only

Non R&D =
R&D Only

245993
245995

R&D + 251023

251025

COMPUTER PROGRAMMERS (BUSINESS, SCIENTIFIC, OR ENGINEERING PROGRAMMERS; ETC.): Convert symbolic
statements of administrative data, business, scientific, engineenng, and other technical probiem formulations to detailed logical
flow chart for coding into computer language, develop and write computer programs to store, locate, and retneve specific
documents, data, and information

COMPUTER PROGRAMMER AIDES (PROGR;ﬁ CODERS; ETC.): Assist _Computer Programmers or Systems Analystsvb;
performing computer related tasks, such as entenng completed programs for conversion to machine instructions, writing simple
programs to retneve data, and oiher_gutses to Essnst_ in the processing if Eti orto Acvomrol mdu_st'nailvprogg_s'_se_a—s_

e :

R&D +
Non R&D =

R&D Only

251053
251055

251083

[ ES I
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EMPLOYMENT BY OCCUPATION

Cccupations _Number of Employees Code
PROGRAMMERS- NUMERICAL, TOOL, AND PROCESS CONTROL: Develop numercal control tape programs to control 251113
machining or processing of parts by automatic machine tools, equipment or systems.

OPERATIONS AND SYSTEMS RESEARCHERS AND ANALYSTS, EXCEPT COMPUTER: Conduct analyses of management | R&D + 253023
and operational problems in terms of management information and concepts Formulate mathematical or simulation models of Non B&D =

the problem for solution by computers or other methods May develop and supply time and cost networks, such as Program RSD Only 253025
Evaluation and Review Techniques.

MATHEMATICAL SCIENTISTS (STATISTICIANS; MATHEMATICIANS; ETC.): Conduct research in fundamental mathematics | R&D + 253103

and in the application of mathematical techniques 1o science, management, and oth: fields and solve or direct solutions to
problems in various fields by mathematical methods.

® OTHER PROFESSIONAL, PARAPROFESSIONAL, AND TECHN. ‘. OCCUPA TIONS

LAWYERS (PATENT ATTORNEYS; COUNSELORS-AT-LAW; CORPORATE COUNSEL: ETC.): Conduct criminal and civil
lawsuits, draw up legal documents, advise clients as to legal rights, and practice other phases of law May represent client in
cour*. or before quasi-udicial or administrative agencies of government. May specialize in a single area of law such as patent
law, corporate law, or cniminal law.

281083

HEALTH PRACTITIONERS, TECHNOLOGISTS, TECHNICIANS, AND RELATED HEA _TH OCCUPATIONS (PHYSICIANS;
NURSES; DIETITIANS; THERAPISTS; ETC.): Include persons concerned with the prevention and diagnosis of human and
anmal ailments; maintenance and care of lllness through nursing care, compound g drugs, nutritional programs, therapy
treatment; medical laboratory testing; and medical records technology.

320003

WRITERS AND EDITORS (PUBLICATIONS EDITORS; COPY WRITERS; ETC.): Oniginate and prepare wntten material such
as scripts, stonies, news items, advertisements, and other matenal Coordinate, edit, and analyze prepared written material.
Include Managing Editors. Exclude Publicity Wniters, Public Relations Specialists, and Technical Wnters.

TECHNICAL WRITERS (PROCESS DESCRIPTION WRITERS; ASSEMBLY INSTRUCTIONS WRITERS; ETC.): Wnte or edit
technical matenals, such as equipment manuals, appendices, and operating and maintenance instructions. May oversee
preparation of llustrations, photographs, diagrams, and charts and assist in layout work.

DESIGNERS, EXCEPT INTERIOR DESIGNERS (PACKAGE DESIGNERS; ETC.; EXCLUDE ENGINEERS): Design or arrange
objects and matenals to achieve artistic or decorative affects for apparel or other commercial tems. May also create, mark out,
or draw designs for items, such as furmiture and machinery (product design). Designers are generally categorized according to
articles or products designed, such as Clothes Designers, Industrial Designers, or according to type of design work, such as
Embroidery Designers. include Art Directors, Layout Artists, and Creative and Graphic Designers. Exclude Detail Designers and
Decorators and report them in the Precision Production Occupations category.

ALL OTHER PROFESSIONAL, PARAPROFESSIONAL, AND TECHNICAL WORKERS {(PHOTOGRAPHERS; ETC.): Include
all other workers In this category not classified separately above. Please identify n Section V (at the end of this form) all
occupations included i this category that are numerically important and require substantial training, or are emerging due to
technological changes in your industry.

R&D +
Non R%D =

i

J‘]




EMPLOYMENT BY OCCUPATION

Occupations

SALES AND RELATED OCCUPATIONS

include in this division persons selling goods or services and others directly related to sales..........
Organization of this section - Occupations In this section are ordered functionally as follows:
Supervising; sales of services; commodity sales; and a residual “All Other” category.......... Special
instructions - Managers of smaller establishments who typically have first-line supervisory duties and
engage in the same activities as the workery they supervise should be reported in the First Line
Supervisors and Manager/Supervisors occupation.

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- SALES AND RELATED OCCUPATIONS (SALES
REPRESENTATIVE SUPERVISORS; SALES CLERK SUPERVISORS; ETC.): Directly supervise and coordinate activities of
marketing, sales, and related workers. Working propnetors, in addition to their supervisory duties, may perform management
functions, suc“ as budgeting, accounting, market:ng, and personnel work.

410023

SALES ENGINEERS (ELECTRONICS PRODUCTS AND SYSTEMS SALES ENGINEERS; INDUSTRIAL MACHINERY SALES
ENGINEERS; ETC.): Sell business goods and services that require a technical background equiwalent to a baccalaureate
degree in engineering. Exclude Engineers whose primary function 1s not marketing or sales.

490023

SALES REPRESENTATIVES, SCIENTIFIC AND RELATED PRODUCTS AND SERVICES- EXCEPT RETAIL
(COMMUNICATION EQUIPMENT SALES REPRESENTATIVES; ELECTRONICS SALES REPRESENTATIVES; ETC.): Sell
products or services requiring scientific or similar knowledge. This knowledge is in areas such as biology, engineering,
chemistry, and electronics, and is normally obtained from 2 or 3 years of post secondary education or its equivalent. Sell
products such as aircraft, agricultural equirment and supplies, industnal machinery, medical supphes, electronic equipment,
chemicals, and precision instruments. Exclude Sales Engineers whose background or equivalent knowledge 1s equal to a
bachelors degree in engineering.

490053

SALES REPRESENTATIVES, EXCEPT SCIENTIFIC AND RELATED PRODUCTS OR SERVICES AND RETAIL (SAFETY
APPAREL AND EQUIPMENT SALES REPRESENTATIVES; ETC.): Sell goods and services for wholesalers or manufacturers
to businesses or groups of individuals. Work requires a substantial knowledge of the items sold. Solicit orders from established
clients or secure new customers.

490083

ALL OTHER SALES AND RELATED WORKERS (SALES CLERKS; DEMONSTRATORS AND PROMOTERS; ETC.): Include
all other workers in this category not classified separately above.

CLERICAL AND ADMINISTRATIVE SUPPORT OCCUPATIONS

Inciude in this division persons performing office and plant clerical tasks, such as typing, filing,
computer operating, records keeping (personnel, stock, production, billing, etc.), and mall preparation
and distributing.......... Organization of this section - Occupations In this section are ordered functionally
as follows: Supervising; unique and industry specific (occupations); secretarial and generai office;
office machine operating; communications and mail distributing; material recording and other
production related; and a residual "Ali Other” category. Report Administrative Assistants in
occupations according to the nature of work they provide (i.e. cierical supportive vs. management
supportive).

10
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EMPLOYMENT BY OCCUPATION

Occupations

Number of Employees lomco Code

FIRST LINE SUPERVISORS AND MANAGEF/SUPERVISORS- CLERICAL AND ADMINISTRATIVE SUPPORT
OCCUPATIONS (TYPING SUPERVISORS; BOOKKEEPING CLERK SUPERVISORS; ETC.): Directly supervise and coordinate
activities of clerical and administrative support workers. Manager/Supervisors are generally found in smaller establishments
where they perform both supervisory and management functions, such as accounting, marketing, and personnel work In
addition, Manager/ Supervisors may also engage, in part, in the same clerical work as the workers they supervise.

510023

ADJUSTMENT CLERKS (CUSTOMER SERVICE REPRESENTATIVES; CUSTOMER COMPLAINT CLERKS; ETC.):
Investgate and resolve customer complaints concerning merchandise, service, biling, or credit rating. Examine pertinent
information to determine accuracy of customer complaint and responsibility for errors. Notify customer and appropriate
personnel of findings, adjustments, and recommendations, such as exchange of merchandise, refund of money, cradit to
customer’s account, or adjustment of customer’s bill.

531233

®  SELECTED SECRETARIAL AND GENERAL OFFICE OCCUPATIONS ]

SECRETARIES: Relieve officials of clerical work and m ~or administr=*ive and business detail by scheduling appointments,
giving information to callers, taking dictation, composing and typir utine correspondence (using typewrter or word
processor), reading and routing incoming mail, and filing correspondence and other records. May perform various other
assigned clerical duties.

551003

STENOGRAPHERS (STENOTYPE OPERATORS; ETC.): Take dictation in shorthand of correspondence, reoorts, and other
material and operate typewriter or word processor to transcribe dictated material. Also perform variety of clerical duties, except
when working in a stenograptiic pool. In addition to stenographic duties, may transcribe matenal from sound recordings.

553023

RECEPTIONISTS AND INFORMATICN CLERKS (APPOINTMENT CLERKS; ETC.): Answer inquiries and obtan information
for general public (customers, visitors, and other interested parties) conceming activities conducted at an establishment,
location of offices or persons within firm, departments within store, or services within hotel. May perform vanety of other
clerical duties. Exclude Receptionists who operate switchboards.

553053

TYPISTS (CLERK-TYPISTS; ETC.): Type letters, reports, stencils, forms, addresses, or other straight copy material from rough
draft, corrected copy, or voice recording. May perform other clerical duties as assigned. Typists using word processing
equipment should be reported as Typists, Word Processing.

TYPISTS, WORD PROCESSING EQUIPMENT: Use word processing equipment 1o type letters, forms, or other straight copy
material from rough draft, corrected copy, or voice recording. May perform other clerical duties as assigned. Keypunchers are
classified as Data Entry Keyers. Secretaries and Stenographers may also use word processing equipment but are excluded
from this category.

1
553083
553113

PERSONNEL CLERKS, EXCEPT PAYROLL AND TIMEKEEPING: Compile and keep personnel records. Record data for each
employee, such as address, weekly earnings, absences, amount of sales or production, supervisory reports on ability, and on
date of and reason for termination. Compile and type reports from employment records. File employment records. Search
employee files and furnish information to authorized persons.

553143

FILE C'.ERKS: File correspcndence, cards, invoices, receipts, and other records in alphabetical or numenca! order or
according to the filing system used. Locate and remove material from file when requested. May be required to classify and file
new material.

553213

ORDER CLERKS- MATERIALS, MZRCHANDISE, AND SERVICE (TELEPHONE ORDER CLERKS; MAIL ORDER CLERKS;
ETC.): Receive and process incoming orders for materials, merchandise, or services such as repairs, installations, or rental of
facilities. Additional duties include informing customers of receipt of order, prices, shipping dates, and delays; preparing
contracts; and handling complaints. Workers who dispatch as well as take orders for services should be reported as
Dispatchers.

553233

1
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104



EMPLOYMENT BY OCCUPATION

Occupations . Number of Employees IOfﬁce Code
PROCUREMENT CLERKS (PURCHASING CLERKS; ETC.): Compile information and records to draw up purchase orders for 553263
procurement of matenal - I
STATISTICAL CLERKS (SALES RECORD CLERKS; ETC.): Compile and compute data according to statistical formulas for 553283

use In statistical stidies May also perform actuarial computations using algebra and trgonometry and compile charts and
graphs for use by Actuaries Inciude Actuanal Clerks e

BOOKKEEPING, ACCOUNTING, AND AUDITING CLERKS (BILLING CHECKERS; ETC.): Compute. classify, and record 553383
numencal data to keep sets of financial records complete Perform any combination of routine calculating, posting, and
verifying duties to obtain primary financial data for use in maintaining accounting records May also check the accuracy of
figures, calculations, and postings pertaining to business transactions recorded by other workers Workers whose primary duty
1s operation of special office machines are classified as Biling. Posting, and Calculating Machine Operators

PAYROLL AND TIMEKEEPING CLERKS (ATTENDANCE CLERKS; COMMISSION CLERKS; ETC.): Compute wages and 553413
post wage data to payroll records and/or keep a daily record showing tirne of arrval and departure from work of employees
Compute earnings from tmesheets and work tickets using calculator Operate posting machine to compute and subtract
deductions Enter net wages on earnings record card, check stub, and payroli sheet

BILLING, COST AND RATE CLERKS (MANIFEST CLERKS; ETC.): Compile data, compute fees and charges, and prepare 553443
invoices for biling purposes Duties also include computing costs and calculating rates for goods, services, and shipment of
goods; posting data and keeping other relevant records May invoive use of typing, adding, calculating, and bookkeeping
machines Workers whose pnmary duty 1s operation of special office machines are classified as Billing, Posting, and Caiculating
Machine Operators. Workers calculating charges for passenger transportation are classified as Reservation and Transportation
Ticket Agents

GENERAL OFFICE CLERKS: Workers should be classified as General Clerks only it therr duties are too varied and diverse to 553473
be classified in any specific office clencal occupation Clerical duties may be assigned in accordance with the office procedures
of indwidual establishments and may include a combination of bookkeeping, typing, stenography, office machine operation, and

ELECTRONIC DATA PROCESSING AND OTHER OFFICE MACHINE OCCUPATIONS: Include workers who
specialize in the operation of office machines, such as computers, billing machines, copiers, addressing
and mailing machines, collators, data key-entry ma hines, etc. NOTE: Although most office workers
operate "office machines” as part of their work, ti.e workers in this category spend the majority of
their time in machine operation. Typists are exc/uded from this category.

"COMPUTER OPERATORS. EXCEPT PERIPHERAL EQUIPMENT (CONSOLE OPERATORS; ETC.): ~Monitor 560113
and control electronic computer to process business, scientific. engineering, and other data according to
operating instructions Exp/ude operators who control penpheral equipment only

PERIPHERAL EDP EQUIPMENT OPERATORS (TABULATING MACHINE OPERATORS; ETC.): Operate 560143
computer penpheral equipment such as tape or disk drives, printers, card-to-tape or tabulating machines, sorters.
or interpreters Exclude Computer Operators and Data Entry Keyers

DATA ENTRY KEYERS, EXCEPT COMPOSING (KEYPUNCHERS: VERIFIER OPERATORS; ETC.): Operate - 560173
keypunch or key entry devices to prepare data processing input materials on cards. disk or tape Duties include
machine entry recording. coding or verifying alphabetic or numeric data

106




EMPLOYMENT BY OCCUPATION

Occupations

0%

ALL OTHER OFFICE MACHINE OPERATORS: Include all other workers in this category not classified
separately above Please identify in Section V (al the end of this form) all occupations mcludod in this catogory
that are numercally important and require substantial traming, or are emerging due to tochnological changos in
your industry.

SWITCHBOARD OPERATORS (SWITCHBOARD RECEPTIONISTS; PBX OPERATORS; ETC.): Oporate cord or cordloss
switchboard to relay incoming, outgoing, and nteroffice calls May supply information 10 callors and record massagoes  in
addion to performing duties of Switchboard Operator, may also act as recaptiomnist and porform routine clencal work and

_typing.

MATERIAL RECORDING, SCHEDULING, DISPATCHING, AND DISTRIBUTING OCCUPATIONS: Include
persons concerned with dispatching equipment, materials and workers, examining orders for goods
and services; receiving, storing, scheduling, issuing, shipping, requis.tioning, and accounting for
material in store, in use, or in production. Include occupations such as Dispatchers, Production and
Planning Clerks, Expeditors, Shipping Clerks, Stock Clerks, Meter Readers, Welghers, Chec: 2rs, and
Samplers. In manufacturing, these workers are often closely related to clerical functions involved with
the production process.

PRODUCTION, PLANNING, AND EXFEDITING CLERKS (EXPEDITERS; PRODUCTION CONTROL CLERKS;
ASSIGNMENT CLERKS; ETC.): Duties are prmanly clencal in nature and involve coordinating and expoditing
the flow of work and matenals within or between departments of an establishment according to production
schedule. This includes reviewing and distnbuting production schedules and work orders, confernng wath
department supervisors to determine progress of work and completion dates, and compiling reports on prograss
of work and production problems Duties may also include scheduling workers and oastimating costs, routing and
delivering parts to insure production quolas are met, and scheduling shipment of parts May koop inventory of
matenal in departments and insure that merchandise s shipped by vendor on promised date May wnite special
orders for services and merchandise. Workers whose primary culy concerns weighing, measunng, and chacking
merchandise, supplies, and equipment are classified ag Weighers, Measurers, and Checkors, Recordkooping
Workers concerned with matenal expediing of a nonclencal nature are classified In Helpors, Laborers, and
Matenal Handlers.

WEIGHERS, MEASURERS, CHECKERS, AND SAMPLERS- RECORDKEEPING: Duties are pumartly clencal in
nature and involve weighing, measuning, and checking matenals, supphe:, and equipment for the purpose of
keeping relevant records Also include workers who collect and keep record of samplas of products or matenals
Exclude Production Samplers and Weighers

ERI

Aruitoxt provided by Eic:

STOCK CLERKS- STOCKROOM, WAREHOUSE OR STORAGE YARD (STOCKROOM INVENTORY CLERKS;
WAREHOUSE RECORD CLERKS; TOOL-CRIB ATTENDANTS; ETC.): Raceve, store, and i1ssue matonals,
equipment, and other items from stockroom, warehouse, or slo'age yard Keep rocords and compiley stock
reports Exc/ude Stockroom (aborers and workers whose pnmary dulies involve shipping, weighing, and
checking

TRAFFIC, SHIPPING, AND RECEIVING CLERKS (SHIPPING PACKERS; FREIGHT CLERKS; ETC.): Vonty and
keep records on incoming and outgning shipments and proparo tems for shipment Dutios include assembling,
addressing, stamping, and shipping merchandise or matenal, roceving, unpacking, vortying, and recording
incoming merchandise or matenal, and arranging for the transportation of products § xchdo Laborers, Stock
Clerks, and workers whose primary duties involve waighing and chacking
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EMPLOYMENT BY OCCUPATION
Occupations ) Number of “mplcoyees IOfflce Code
ALL OTHER MATERIAL RECORDING, SCHEDULING, AND DISTRIBUTING WORKERS: Include all other 580993
workers in this category not classified separately above.
ALL OTHER CLERICAL AND ADMINISTRATIVE SUPPORT WORKERS (MESSENGERS; ETC.): Include all other workers in 599993
this category not classified separately above.

SERVICE OCCUPATIONS

Include in this division workers in occupations relating to protective service, food service, health
»asistiny service, cleaning and building service, and personal service.......... Organization of this section
- Occupations in this section are ordered functionally as follows: Supervising; protective services; food
services; Fsaith; cleaning; personal services; and a residual "All Other” category.

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- SERVICE: Include persons who directly supervise and
coordinate activities of workers who provide protective services, food services, health assisting services, cleaning and building
services, personal services, and other services. Manager/Supervisors are generally found in smaller establishments where they
perform both supervisory and management functions, such as accounting, marketing, and personnel work. In addition,
Manager/Supervisors may also engage, in part, in the same work as the workers they supervise. Exclude vork leaders who
spenu 20% or more of their time at tasks similar to those of mployees under ther supervision and report them in the
occupations which are most closely related to their specific work dutie

GUARDS AND WATCH GUARDS: Stand guard at entrance gate or walk about premises of business or industrial 630473
establishment to prevent theft, violence, or infractions of rules; guard property against fire, theft, vandalism, and illegal entry;
direct patrons or employeds and answer questions reletive to servicus of establishment; control traffic to and from buildings

and grounds.
FOOD AND BEVERAGE PREPARATION AND SE[.VICE OCCUPATIONS: Include occupations concerned with preparing and 650003
serving food and beverages. Include occupations such as Cooks, Cafeteria Workers, Waiters and Waitresses, and Kitchen
Workers.

CLEANING AND BUILDING SERVICE OCCUPATIONS, EXCEPT PRIVATE HOUSEHOLDS: Include workers
who ci2an and maintain the upkeep of hotels, apartments, buildings, ana similar establishments. In
commercial establishments these workers may have additional duties such as tending furnaces, routine
maintenance, or cleaning sidewalks. Both heavy and ..ght cleaning workers are included. Building
Service Workers also operate elevators or perform pest control. Workers whose primary duty is repair
should be reported in the repair section in the last Division.

JANITORS AND CLEANERS, EXCEPT MAIDS AND HOUSEKEEPING CLEANERS: Keep building in clean and 670053
orderly condition. Perform heavy cleaning duties, such as operating motor-driven cleaning equipment, mopping
floors, washing walls and glass, and removing rubbish. May have additional duties and responsibilities, such as
tending furnace and boiler, performing routine maintenance activities, notifying management of need for repairs
and additions, and cieaning snow or debris from sidewalk. Exclude Maids and Housekeepers

ALL OTHER CLEANING AND BUILDING SERVICC WORKERS, EXCEPT PRIVATE HOUSEHOLDS 670993
(ELEVATOR OPERATORS; ETC.): Include all other workers in this categry not classified separately above.

14
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EMPLOYMENT BY OCCUPATION
Occupations Number of Employees ffice Code
ALL OTHER SERVICE WORKERS: Include all other workers in this category not classified separately above. Please identify in 699993

Section V (at the end of this form) all occupations included in this category that are numerically important and require
substantial training, or are emerging due to technological changes in your industry.

Py

700003

AGRICULTURAL, FORESTRY, FISHING, AND RELATED OCCUPATIONS

AGRICULTURAL, FORESTRY, FISHING, AND RELATED OCCUPATIONS {GARDENERS AND GROUNDSKEEPERS; ETC.):
Include in this Dwision workers concerned with agncultural production, foresi~s, and fishing. Also included in this division are
agriculture related workers such as animal caretakers and groundskeepers.

PRODUCTION, CONSTRUCTION, OPERATIMG, MAINTENANCE, AND MATERIAL HANDLING OCCUPATIONS

Include in this Division all skilled, semiskilled, and unskilled workers performing machine and manual
tasks involving production, construction, operating, maintenance, repair, and material handling
operations.......... Organization of this section - Occupations in this section are ordered functionally as
follows: Supervising; inspecting; repair; caastruction; precision production; machine setting, operating,
and tending; assembling and hand working; plant and system operation; transportation and material
moving equipment operating; and helpers, laboring, and manual material moving.......... Special
instructions - Because of the differing experience and training required, production workers performing
precision tasks (whether hand or machine) are reported separately. In addition, the remaining
production worker groups are divided between machine and manual operations. The use of hand held
power tools is considered a manual operation for the purpose of this survey.

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- MECHANICS, INSTALLERS, AND REPAIRERS: Directly 810023
supervise and coordinate activites of mechanics, repairers and installers. May also supenise helpers assigned to these
workers. Manager/Supervisors are generally found in smaller establishments where they perform both supervisory and
management functions, such as accounting, marketing, and personnel work. In addition, Manager/Supervisors may also
engage, in part, n the same repair work as the workers they supervise. Exclude work leaders who spend 20% or more of their
time at tasks similar to those of employees under their sJpervision and report them in the occupations which are most closely
related to their specific work duties

FIRST LINE SUPERVISORS AND MANAGER/SUPERViISORS- PRODUCTION AND OPERATING WORKERS: Directly 810083
supervise and coordinate activities of production and operating workers, such as testers, precision workers, machine sette-s
and operators, assemblers, fabricators, or plant and System operators. Manager/Supervisors are ganerally found in smaller
establishments where they perform both supervisory and management functions, such as accounting, marketing, and
personnel work. In addition, Manager/Supervisors may also engage, In part, in the same production work as the workers they
supervise. Exclude work leaders who spend 20% or more of ther time at tasks similar to those of employees under therr
supervision and report them in the occupations which are most closely related to their specific work duties.

636-0 15
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Occupations

!ginber of Employees Iomce Code

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- TRANSPORTATION AND MATERIAL MOVING MACHINE
AND VEHICLE OCCUPATIONS: Directly supervise and coordinate activities of transportation and material moving machine
operators. May supervise helpers assigned to these workers. Manager/Supervisors are generally found in smaller
establishments where they perform both supervisory and management functions, such as accounting, marketing, and
personnel work. In addition, Manager/Supervisors may also engage, in part, in the same matenal moving work as the workers
they supervise. Exclude work leaders who spend 20% or more of their ime at tasks similar to those of employees under thew
supervision and report them in the occupations which are most closely related to their spectfic work cuties

810113

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- HELPERS, LABORERS, AND MATERIAL MOVERS, HAND:
Directly supervise and coordinate activities of helpers, laborers, or matenal movers. Manager/Supersisors are generally found
in smailer establishments where they perform both supervisory and management functions, such as accounting, marketing, and
personnel work. In addition, Manager/Supervisors may also engage, In part, in the same hand labor as the workers they
supervise. Exclude work leaders who spend 20% or more of ther time at tasks similar to those of employees under their
supervision and report them in the occupations which are most closely related to their specific work duties.

810173

ALL OTHER FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS-PRODUCTION, CONSTRUCTION,
MAINTENANCE AND RELATED: Include all other workers in this category not classified separately above. Please identify in
Section V (at the end of this form) all occupatons included n this category that are numencally important and require

substantial training, or are emerging due to technological changes in your industry.

INSPECTORS AND RELATED OCCUPATIONS: Include in this category workers related to this Division
who inspect, test, grade, sort, or perform related tasks such as samplers. Exc/ude 1) Management
reiated inspectors who enforce government or company regulations. 2) Clerical (recordkeeping)
samplers and weighers and 3) Agricuiture product graders and sorters - i.e. grading and sorting
unprocessed food or other agricultural products.

PRECISION INSPECTORS, TESTERS, AND GRADERS (ASSEMBLIES AND INSTALLATIONS INSPECTORS;
ELECTROMECHANICAL INSPECTORS; POWER TRANSFORMER INSPECTORS AND TESTERS; ETC.): Include workers
who perform precision inspecting, testing, and grading of parts, products, and equipment for defects, wear, and deviations from
specifications. Most of these workers use precision measuring instruments and complex test equipment and hand tools. May
make minor repairs. Workers who combine inspection and testing with major repair work should be reported in the Mechanics,
Installers, and fzpairers category.

810993

830023

PRODUCTION INSPECTORS, TESTERS, GRADERS, SORTERS, SAMPLERS, AND WEIGHERS (QUALITY CONTROL
TECHNICIANS; ARMATURE !NSPECTORS; COIL INSPECTORS; ELECTRICAL CONTINUITY INSPECTORS; WELD
INSPECTORS; ETC.): Inspect, test, grade, sort, sample, or weigh non-agncultural raw matenals or processed, machined,
fabricated or assembled parts or products. Work may be performed before, during, or after processing.

MECHANICS, INSTALLERS, AND REPAIRERS (INCLUDE REPAIR TECHNICIANS; EXCLUDE MACHINE
SETTERS ETC.): Include workers who repair, maintain and adjust motor vehicles, equipment, machines
and tools including such work as machinery repair, auto repair and communicati )ns equipment repair.
Workers may also install as well as repair equipment and machinery. Repair work may be performed on
or off premises. Workers who only perform routine setting and adjusting of production machinery are
exciuded and should be reported in the later Machine Setter/Operative group. Also included are
workers who do routine machinery maintenance such as oiling, changing parts (blades, rollers, etc.)
and filling reservoirs.

16
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EMPLOYMENT BY OCCUPATION

Occupations B . o L Number of Employees Bfﬁoe(:ode
. MACHINERY MAINTENANCE MECHANICS: Repar and maintan the operating condtion of industrial production and ‘ 851103
o processing machinery, printing machinery, and refinery and pipeline distribution systems Duties include repainng in accordance
‘ with diagram< operating manuais. ot manufaciurer's specifications, machinery and mcchamcal equipment, such as pumps,

conveyor systems, and motors Exclude Miliwrnights and Mobile Heavy Equipment Mechanics, such as crane, bulidozer, grader,
or conveyor mechanics,

MILLWRIGHTS (MACHINERY ERECTORS; ETC.): Install new machinery and heavy equipment according to layout plans, 7 ) 851233
bluepnnts, and other drawings in an establishment and dismantle and move machinery and heavy equinment when changes in
plant layout are required Use a varnety of hand tools, hoists, dollies, and trucks. May construct foundat ons for machines

MACHINERY MAINTENANCE WORKERS (MACHINE OILERS; POT LINERS; BELT CHANGERS; BLADE CHANGERS; 851283
ETC.): Perform routine maintenance of machinery, such as changing of parts and lubncation of machinery. Exclude workers
who repair machinery.

MAINTENANCE REPAIRERS, GENERAL UTILITY: Perform work involving two or more maintenance skills to keep the 851323
machines, mechanical equipment, and/or structure of an estabhishment in repair This occupation is generally found in a small
establishment where specialization in maintenance work Is impractical Duties may involve pipefiting, boilermaking, insulating,
welding, machining, machine and equipment repairing, carpentry, and electrical work, as well as planning and laying out of
work relating to repairs; repairing electrical and/or mechanical equipment; installing, aligning and balancing new equipment;
and repainng buildings, floors, or starrs.

DATA PROCESSING EQUIPMENT REPAIRERS: Repair, mamntain, and install electronic computers (mainframes, minis, and 857053
micros), penpheral equipment, and word processing systems. Exclude Non-Data Processing Equipment Reparrers and report
them with Office Machine and Cash Register Servicers.

ELECTRONIC HOME ENTERTAINMENT EQUIPMENT REPAIRERS (TELEVISION SERVICERS; RADIO REPAIRERS; 857083
STEREO EQUIPMENT REPAIRERS; VIDEO SYSTEM REPAIRERS; ELECTRONIC ORGAN MECHANICS; ETC.): Adjust and
reparr radio and television recetvers, phonographs, stereo systems, tape recorders, video systems, and other electronic home
entertainment equipment.

ELECTRIC MOTOR, TRANSFORMER, AND RELATED REPAIRERS: Instali, repar, and maintain electnc motors, battenes, 857143
transformers, winng, and switches using hand tools. power tools, gauges, and test instruments. L
ELECTRONICS REPAIRERS, COMMERCIAL AND INDUSTRIAL EQUIPMENT: Repar electronic equipment, such as 857173

industnial controls, telemetering, and missile control systems, radar systems, transmitters, and antennae using hand tools and
testing instruments Exclude reparrers of data processing equipment and home entertainment equipment.

HEATING, AIR CONDITIONING, AND REFRIGERATION MECHANICS AND INSTALLERS (OIL BURNER REPAIRERS; 859023
FURNACE INSTALLERS; AIR CONDITIONING MECHANICS; ETC.): Install and repar heating, ar conditioning, and
refrigerating systems. Duties include installation and repair of ol burners, hot-ar furnaces, heating stoves, and similar
equipment in homes and commercial establishments using hand and pipe threading tools. Also included are the installation and
repair of cooling and central air conditioning systems

PRECISION INSTRUMENT REPAIRERS (OPTICAL INSTRUMENT REPAIRERS; ELECTRICAL INSTRUMENT REPAIRERS; 859053
ETC.): Install, test, repar, mantain, and adjust indicating, recording, telemetenng, an3 controlling instruments used to measure
and control variables, such as pressure, flow, temperature, motion, force, and chemical composition. Include instrument
repairers who reparr, calibrate, and test intruments, such as voltmeters, ammeters, and galvanometers

636-0 17
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EMPLOYMENT 8Y OCCUPATION

Occupations

Number of Employees Iomce Cog

ALL OTHER MECHANICS, INSTALLERS, AND REPAIRERS (SMALL ENGINE SPECIALISTS; CAMERA AND
PHOTOGRAPHIC EQUIPMENT REPAIRERS; ETC.): Include all other workers in this category not classified separately above
Please identify in Section V (at the end of this form) all occupations included n this category that are numericaily important
and require substantial training, or are emerging due to technological changes in your industry.

859993

CONSTRUCTION TRADES AND EXTRACTIVE OCCUPATIONS, EXCEPT MATERIAL MOVING (EXCLUDE
HELPERS AND LABORERS): Include in this group workers constructing, altering, and maintaining
buildings, other structures, bridges, pipelines, and similar projects. The construction/maintenance work
performed by these workers is found in many establishments, although the majority of these workers
work for construction firms. Also include extractive workers, such as Biasters, Oil Well Drillers, and
Mining Operatives. Exc/ude helpers and laborers.

CARPENTERS: Perform the carpentry duties necessary to make or repair wooden structures, structural members, and fixtures
and equipment using carpentry tools and woodworking machines. Exclude Cabinetmakers and Bench Carpenters.

871023

ELECTRICIANS: Instail, maintain, and repair wiring, electrical equipment, and fixtures. Insure that work is in accordance with
relevant codes. May read blueprints. Include Protective Signal Installers and Repairers and Street Light Servicers.

872023

PAINTERS AND PAPERHANGERS, CONSTRUCTION AND MAINTENANCE: Painters: Paint walls, equipment, buildings,
bridges, and other structural surfaces using brushes, roliers, and spray guns. May mix colors or oils to obtain desired color or
consistency. Paperhangers: Cover interior wails and ceilings of rooms with decorative wallpaper or fabric.

874023

PLUMBERS, PIPEFITTERS, AND STEAMFITTERS: Assemble, install, alter and repair pipe systems (metal, plastic, ceramic,
composition, etc.) that camry water, steam, air, or other iiquids or gases.

875023

ALL OTHER CONSTRUCTION AND EXTRACTIVE WORKERS, EXCEPT HELPERS: Include all other workers ir this category
not classified separately above.

879993

PRECISION PRODUCTION UCCUPATIONS (EXCLUDE PRECISION ASSEMBLERS AND REPORT THEM IN
THE HANDWORKING SECTION): Include persons whose work requires a high degree of precision and
usually an ability to interpret detailed specifications and instructions and to use independent
judgement and knowledge gained through experience and training. Precision work may be
accomplished either by hand or hand-heid toois (or) by using various types of machinery. Normally
substantial training, either classroom or on the job, is required to reach the “journey” level. In most
cascs, training of six months to several years or more is required. Precision assembling cccupations
are found In the Hand Working (including assemblers and fabricators) section found later in the form.
Precision Inspectors and Testers should be reported in the eariier inspecting category. The
occupations in this category are ordered according to material: metai, wood, textiie, printing, food and
a residual “'all other” category.

@ PRECISION METAL WORKERS

TOOL AND DIE MAKERS: Analyze variety of specifications, lay out metal stock, set up and operate machine tools, and fit and
assembie parts to make and repair dies, cutting tools, jigs, fixtures, gauges, and machinist's hand tools. Include Paper Die
Maker and Die Sinker. Exclude Die Setters.

891023

MACHINISTS: Set up and operate machine tools and fit and assemble parts 1o rnake or repair metai parts, mechanisms, tools
or machines of an establishment appiying knowledge of mechanics, shop mathematics, metal properties, and layout machining
procedures. Study specifications, such as blueprints, sketch, or description of part to be replaced, and plan sequence of
operations.

891083

636-0 18




EMPLOYMENT BY OCCUPATION
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Occupations

Number of Employees ffice Code

TOOL GRINDERS, FILERS, SHARPENERS, AND OTHER PRECISION GRINDERS (SAW FILERS; ETC.): Perform such
operations as precision smoothing, sharpening, polishing, and gnnding of metal objects by the weanng action of abrasive
matenals or machine files Include such occupations as Tool, Cylinder, or Card Gnnders, or Grinder Operators, Saw Filers, and
Filer-Finishers

891113

PRECISION LAYOUT WORKERS, METAL: Lay out reference points or dimensions on structural steel shapes or plates and
metal stock or workpieces, such as castings, plates, tubes or machine parts, to indicate processing to be done, such as
machining, fabncating, welding, and assembling

891173

SHEET METAL WORKERS: Fabricate, assemble, install, and reparr sheet metal products and equipment, such as control
boxes, drainpipes, and furnace casings. Work may involve any of the following. Set up and oparate fabricating machines to cut,
bend, and straighten sheet meta!, shape metal over anwils, blocks, or forms using hammer; operate soldenng and welding
equipment to join sheet metal parts, inspect, assemble, and smooth seams and joints of bur-ed surfaces

891323

ALL OTHER PRECISION METAL WORKERS (PRECISION INSTRUMENT MAKERS; ETC.): Inciude all other workers in this
category not classified separately above. Please identify in Section V (at the end of this form) all occupations included in this
category that are numerically important and require substantial tramung, or are emerging due to technological changes m your
inausltry.

891993

® OTHER PRECISION WORKERS

E———

ALL OTHER PRECISION WORKERS (PRECISION DETAIL DESIGN DECORATORS AND PAINTERS; ETC.): Include ali
other workers In this category not classified separately above. Please identify in Section V (at the end of this form) all
occupations included in this category that are numencally important and require substantial training, or are emerging due to
technolog:cal changes in your industry.

899993

MACHINE SETTERS, SET-UP OPERATORS, OPERATORS, AND TENDERS: Include in this group workers
who set up, operate, or tend equipment or machinery (usually large prnduction machinery). In the
following occupational categories workers who set up or set up & operate machines are grouped
separately from workers who operate or tend machines........... The occupations in this section are
organized according to the material being processed and ordered as follows: metal & plastic (working,
fabricating, and processing), wood, printing and related, textile, and a residual (other) category.
Occupations that do not primarily involve metal and plastic working machines, wood working machines,
printing and related machines, or textile machines should be reported in the residual (other)
category........... NOTE: Excluded from this category are 1) Transportation and Material Moving
occupations; 2) Handworking occupations - workers using hand or hand-held power tools; and 3) Plant
and System Operators. The appropriate groups for these workars follow this section.

@ SELECTED MACHINE TOOL CUTTING SETTERS, OPERATORS, AND RELATED WORKERS- METAL AND PLASTIC

SAWING MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (PROFILE SAW SET-UP
OPERATORS; JIGEAWYERS; CUT-OFF SAW SET-UP OPERATORS; ETC.): Set up or set up and operate metal or plastic
sawing machines, such as band saws, circular saws, friction saws, hacksawing machines, and yigsaws, to cut straight, curved,
irreguilar, or internal patterns in metal or plastic stock or to tnm edges of metal or plastic objects.

911023

LATHE AND TURNING MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (TURRET LATHE
SET-UP OPERATORS; SCREW MACHINE SET-UP OPERATORS; ENGINE LATHE SET-UP OPERATORS; ETC.): Set up or
set up and operate plastic or metal lathe and turning machines to turn, bore, thread, form, or face plastic or metal materals,
such as wire, rod, or bar stock according to specifications.

911053

636-0 19
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Occupations L

DRILLING AND BORING MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (SINGLE
SPINDLE DRILL PRESS SET-UP OPERATORS; HORIZONTAL BORING-MIL:. SET-UP OPERATORS; ETC.). Sot up or el
up and operate dnlhing machines to parform driling and other macrhining oparations, such as, botng, reaming, tapping of holes,
milling, and countersinking, iIn metal or plastic workpieces according to specifications

MILLING AND PLANING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (TOOL SHAPER SET-UP
OPERATORS; PROFILING MACHINE SET-UP OPERATORS; ETC.): Set up or sot up and oporate: mithng or planing machines,
to mill, plane, shape, groove, or profile metal qrﬁplgis_ucv workpieces according to specifications

GRINDING, LAPPING, AND BUFFING MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC
(GRINDER SET-UP OPERATORS; ETC.): Set up or set up and operate grinding and related tools that remaove oxeass inatenal
or burrs from internal and external sudaces sharpen edges or corners, or buff, hone and polsh metal or plastic. workpue:
according to specmcanons

MACHINE TOOL CUTTING OPERATORS AND TENDERS, METAL AND PLASTIC: Oparate or tend ono type ol cuthng
machine tool which has previously been set up Workers who operate or tond moro than one type of cutting reachine should
be reported with Combination Machine Tool Operators and Tenders, Motal and Plastic Typos of cutting machine tools ne lud

SAWING MACHINES GRINDING MACHINE S

LATHE AND TURNING MACHINES BUFFING AND POLISHING MACHINI S

DRILLING AND BORING MACHINES L APPING AND HONING MACGHINE S

MILLING AND PLANING MACHINES

o SELECTED MACHINE FOHMING SETTERS, OPERATORS, AND RELATED WORKEIIS Mt 1AL AND PLASTIC.

PUNCHlNG MACH'NE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (PUNCH PRESS SETTERS;
DUPLICATOR PUNCH SET-UP OPERATORS; ETC.): Sct up or sot up and oporate machines to puneh, cimp, cot blinks o
notch m metal or plastlc workpieces between presct dies according o speciications i

PRESS AND PRESS BRAKE MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (BENDING
MACHINE SET-UP OPERATORS; ETC.): Set up or set up and aperale power press machines or power hrake o bines. 1o
bend, form, strelch, notch, punch, or to straighton meatal or plastic plate and structural shapes, o speatiod by work ordir
biueprints, drawing. templates, or layoul

SHEAR AND SLITTER MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PL ASTIC (SLITTER SERVICF AND

SETTERS; ANGLE SHEAR SET-UP OPERATORS; ETC)): Set up o1 ot up and operate powes Sheoa or Whting mae hines to
_cut metal or plastic matenal. such as platos, sheels, slabs, biiets or bars, to specihed dunensions and angles

FORGING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (DROP HAMMER OPI RATORS,
UPSETTERS; DIE SETTERS; ETC.): Set up or set up and operate forgmng machunes, such as o torgmg prose., coming ores
drophammer, forging roll, or upsetter, to taper, shapo, or form metal o plastic p.nrl-. tollowing work nuh-u o hlm~pnn|
specmcauons

MACHINE FORMING OPERATORS AND TENDERS, METAL AND PLASTIC (METAL PUNCH PRESS OPFRATORS, ETC)
Operate or tend one type of forming machine which has previously been set up Warkors wha operate more than one typee ol
forming machine should be reported with Comtmiation Machine Tool Operators and  Tender,, Metal and Plashe Types, of
forming machines include
PUNCHING MACHINES
SHEAR AND SLITTER MACHINES
~ EX¥TRUDING AND DRAWING MACHINt S

HOPUING MACGHINI &
PHESS AND PHIE S5 BRAKE MACGHINE &
FORGING MAGHINTG <

636-0 20
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911113

911143

911173

I

913023

913052

913083

913173

913213
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EMPLOYMENT BY OCCUPATION

Occupations

® NUMERICAL AND COMBINATION MACHINE TOOL SETTERS, OPERATORS, AND RELATED WORKERS-METAL AND
PLASTIC

NUMERICAL CONTROL MACHINE TOOL OPERATORS AND TENDERS, METAL AND PLASTIC (NUMERICAL CONTROL 915023
DRILL PRESS OPERATORS; NUMERI!CAL CC. ROL MILLING MACHINE OPERATORS; ETC.): Set up and operate
magnetic or punched-tape controlled machine too.> that automatically mill, drifl, broach, and ream metal parts. May adjust
machine feed and speed ard change cutters to machine parts to specification when automatic programming Is faulty or if
machine malfunctions.

COMBINATION MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC: Set up or set up and 915053
operate more than one type of cutting or forming machine tool, such as as gear hobbers, lathes, press brakes, sheanng, and
boring machines. Exclude workers wh)> set up or set up and operate only one type of metal or plastic working machine.

COMBINATION MACHINE TOOL OPERATORS AND TENDERS, METAL AND PLASTIC (TRANSFER MACHINE 915083
OPERATORS; ETC.): Operate or tend more than one type of cutting or forming machine tool which has been previously set
up. such as band saws, press brakes, slitting machines, drills, lathes, and boring machines. Exclude workers who operate or
tend only one type of cutting or forming machine.

® SELECTED METAL FABRICATING AND IRELATED MACHINE SETTERS, OPERATORS, AND RELATED WORKERS —

WELLCING MACHINE SETTERS AND SET-UP OPERATORS (RESISTANCE MACHINE WELDER SETTERS; ELECTRON 917023
BEAM WELDER SETTERS; ETC.): Set up or set up and operate weiding machines that join or bond together parts of
fabncated metal products and metal components, cuch as panels, frames, yokes, tubes, and containers according to
specifications and bluepnnts.

WELDING MACHINE OPERATORS AND TENDERS (LASER-BEAM MACHINE OPEHATORS; ULTRASONIC WELDING 917053
MACHINE OPERATORS; ETC.): Operate or tend welding machines that join or bond together parts of fabncated metal
products and metal components, such as pane's, frames, yokes, tubes, and containers according to specifications and
blueprints.

SOLDERING AND BRAZING MACHINE SETTERS AND SET-UP OPERATORS (BRAZING MACHINE "~ETTERS; ETC.): Set 917083
up or set up and operate soldering or brazing machines to bronze, solder, heat treat, or spot weld fabrnicated metal products or
components as specn-ed by work orders, blueprints, and layout specifications.

SOLDERING AND BRAZING MACHINE OPERATORS AND TENDERS (TYPE SOLDERING MACHINE TENDERS; ETC.): 917113
Operate or tend soldering and brazing machines that braze, solder, or spot weld fatncated metal products or components as
specified by work orders, blueprints, and layout specifications.

® SELECTED METAL AND PLASTIC PROCESSING MACHINE SETTERS, OPER. TORS, AND RELATED WORKERS

PLASTIC MOLDING AND CASTING MACHINE SETTERS AND SET-UP OPERATORS (MOLD SETTERS; COMPRESSION 919023
MOLDING MACHINE SET-UP OPERATORS; ETC.): Set up or set up and operate plastic molding machines, such as
compressi?n or injection melding machines, to mold or cast products to specifiad shape from thermoplastic materials.

PLASTIC MOLDING AND CASTING MACHINZ OrERATORS AND TENDERS (VACUUM PLASTIC FORMING MACHINE 919053
OPERATORS; INJE-.ION MOLDING MACHINE TEMDERS; ETC.): Operate or tend plastic molding machines, suck as
compression or injection molding machiies, to mold f m, or cast plastic products to specified shape from thermoplastic
matenais.

636-0 21 1 2 4
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Occupations

Number of Employees

Office Code

METAL MOLDING, COREMAKING, AND CASTING MACHINE SETTERS AND SET-UP OPERATORS (DIE CASIING
MACHINE SETTERS; ROTOR CASTING MACHINE SET-UP OPERATORS; ETC.): Set up or set up and operaie metal casting
machines, such as diecasting and continuous casting machines, and molding and coremaking machines, such as roil-over,
squeeze, and shell molding machines, to mold or cast metal products, such as tubes and rods, and metal paris, such as
& omobile trim, carburetor housings, and motor parts.

METAL MOLDING, COREMAKING, AND CASTING MACHINE OPERATORS AND TENDERS (CENTRIFUGAL CASTING
MACHINE OPERATORS; PIPE COREMAKERS; ETC.): Operate or tend metal moiding, casting, or coremaking machines, such
as centnfugal casting machines, vacuum casting machines, turnover draw-type coremaking machines, conveyor-sCrew
coremaking machines, and diecasting machines, to mold or cast metal products, such as pipes, brakedrums, ana rods, and
metal parts, such as automobile trim, carburetor housings, and motor parts.

919083

919113

ELECTROLYTIC PLATING AND COATING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC
{ELECTROGALVANIZING MACHINE OPERATORS; PLASTICS PLATERS; ELECTROPLATERS; ETC.): Set up or set up and
operate electrolytic plating or coating machines, such as continuous multistrand electrogalvanizing machines, to coat metal or
plastic products electrolytically with chromium, copper, cad~ ™, or other metal to provide protective or decorative surfaces or
to build up worn surfaces according to specifications.

[ 919173

ELECTROLYTIC PLATING AND COATING MACHINE OPERATORS AND TENDERS, METAL AND PLASTIC
(PRODUCTION PLATERS; MATRIX PLATERS; ETC.): Operate or tend electrolytic platng or coating machines, such as
zinc-plating machines and anodizing machines, to coat metal or plastic products electrolytically with chromium, zinc, copper,
cadmium, or other metal to provide protective or decorative surfaces or to build up worn surfaces according to specifications.

919213

HEATING EQUIPMENT SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (INDUCTION MACHIME 3ETTERS;
FLAME-HARDENING MACHIME SETTERS; ETC.): Set up or set up and operate heating equipment, such as heat treating
furnaces, flame-hardening mackhines, and induction machines, that anneal or heat-treat metal objects according to

specifications.

919283

HEAT TREATING, ANNEALING, AND TEMPERING MACHINE OPERATORS AND TENDERS, METAL AND PLASTIC
(TEMPERERS; CASE HARDENERS; FLAME-HARDENING MACHINE OPERATORS; ETC.): Operate or tend machines, such
as furnaces, baths, flame-hardening machines, and electronic inducton machnes, to narden, anneal, and heat-treat metal
products or metal parts.

919323

FURNACE OPERATORS AND TENDERS (OPEN HEARTH FURNACE OPERATORS; CUPOLA TENDERS; OXYGEN
FURNACE OPERATORS; ETC.): Operate or tend furnaces, such as gas, oil, coal, electric-arc or electnc induction,
open-hearth, or oxygen furnaces, 0 melt and refine metal prior to casting or to produce specified types of steel Exciude heat

treatirg and related furnace operators.

@ ALL OTHER METAL AND PLASTIC MACHINE SETTERS, OPERATORS, AND RELATED WORKERS

ALL OTHER METAL AND PLASTIC (CUT, FORM, FABRICATE OR PROCESS) MACHINE SETTERS AND SET-UP
OPERATORS: Include all other workers in this category not classified separately above. Please identify in Section V (at the
end of this form) all occupations included in this category that are numercally important and require substantial traiming, or are
emerging due to technological changes in your industry.

ALL OTHER METAL AND PLASTIC (CUT, FORM, FABRICATE OR PROCESS) MACHINE O?ERATORS AND TENDERS
(COMPRESSION OR INJECTION MOLDING MACHINE OPERATORS; ETC.): Include all other workers in this category not
classified separately above.

919353

921973

921983




EMPLOYMENT BY OCCUPATION

Occupations

Number of Employees

@ SELECTED PRINTING, BINDING, AND RELATED WORKERS

PRINTING PRESS MACHINE SETTERS AND SET-UP OPERATORS: Set up or set up and operate various types of printing
machines, such as offset ithographic presses, letter or letterset presses, flexographic presses, or gravure presses to produce
printed material such as books, manuals, or pamphlets.

925103

SCREEN PRINTING MACHINE SETTERS AND SET-UP OPERATORS: Set up or set up and operate screen printing machines
to print designs onto articles and materials, such as glass or plastic containers or ware, cloth, and paper.

925243

ALL OTHER PRINTING RELATED SETTERS AND SET-UP OPERATORS: Include all other workers in this category not
classified separately above Please identify in Section V (at the end of ttus form) all occupations included in this category that
are numerically important and require substantial traming, or are emerging due to technological changes in your industry

925293

PRINTING PRESS MACHINE OPERATORS AND TENDERS: Operate or tend varous types of printing machines, such as
offset thographic presses, letter or letterset presses, flexographic or gravure presses to produce print on paper or other
matenals such as plastic, cloth, or rubber.

® OTHER MACHINE SETTERS, OPERATORS, AND RELATED WORKERS

ELECTRONIC SEMICONDUCTOR PROCESSORS (CRYSTAL FINISHERS; CRYSTAL LAPPERS; CHEMICAL ETCH
OPERATORS; CRYSTAL GROWERS; DIFFUSION FURNACE OPERATORS; ETC.): Include workers who process materals
used In manufacture of electronic semiconductors: load semiconducior material into furnace; saw formed ingots into segments;
load individual segment into crystal growing chamber and monitor controls; locate crystal axis in ingot using x-ray equipment
and saw ingots into wafers; clean, polish, and load wafers into series of special purpose furnaces, chemical baths, and
equipment used to form circuitry and change conductive properties. May scnbe or separate wafer into dice.

925433

929023

COATING, PAINTING, AND SPRAYING MACHINE SETTERS AND SET-UP OPERATORS: Set up or set up and operate
machines to coat or paint any of a wide variety of products, such as food products, glassware, cioth, ceramic, metal, plastic,
paper, and wood products, with lacquer, silver and copper solution, rubber, paint, varnish glaze, enamel, oil, or rustproofing
materials. Exclude setters and set-up operators who coat or plate metal or plastic with metal using electrolytic or
nonelectrolytic processes.

929513

COATING, PAINTING, AND SPRAYING MACHINE OPERATORS AND TENDERS: Coating Machine Operators or Tenders:
Operate or tend machines to coat any of a wide vanety of items, such as coating food products with sugar, chocolate and
butter, coating paper and paper products with chemical solutions, wax, and glazes, or coating fabnc with rubber or plastic.
Painting and Spraying Machine Operators and Tenders: Operate or tend machines to spray or paint decorative, protective, or
other finish or coating, such as adhesive, lacquer, paint, stain, latex, preservative, or oil, to any of a wide variety of items or
matenals, such as wood and wood products, ceramics, and glass. This occupation includes workers who apply coating or finish
to products with solutions or matenzls preparatory to consumer use or further processing.

929533

CLEANING, WASHING, AND PICKLING EQUIPMENT OPERATORS AND TENDERS: Operate or tend machines to wash or
clean items, such as barrels or kegs, glass products, tin plate surfaces, dned frut, pulp, animal stock, coal, manufactured
articles, plastic, or rubber, to remove Im.purities preparatory to further processing.

929583

CRUSHING, GRINDING, MIXING, AND BLENDING MACHINE OPERATORS AND TENDERS (DEBURRING MACHINE
OPERATORS; MIXING TUMBLER OPERATORS; COATING MIXER TENDERS; ETC.): Crushing, Grinding, and Polishing
Machine Operators and Tenders: Operate or tend machines to crush or grind any of a wide vanety of matenals, such as coal,
glass, plastic, dned fruit, grain, stone, chemicals, food, or rubber, or operate or tend machines that buff and polish matenals or
products, such as stone, glass, slate, plastic or metal tnm, bowling bails, or eyeglasses. Mixing and Blending Machine
Operators and Tenders: Operate or tend machines to mix or blend any of a wide vanety of matenals such as spices, dough
batter, tobacco, fruit juices, chemicals, livestock feed, food products, color pigments, or explosive ingredients

929653

636-0 23
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EMPLOYMENT BY OCCUPATION
Occupations Number of Employees ffice Code
PACKAGING AND FILLING MACHINE OPERATORS AND TENDERS (PRODUCTION PACKAGERS; ETC.): Operate or tend 929743

machines, such as filing machines, casing running machines, ham rolling machines, preservative filling machines, baling
machines, wrapping machines, and stuffing machines, to prepare industrial or consumer products, such as gas cylinders, meat
and other food products, tobacco, insulation, ammunition, stuffed toys and athletic equipment, and upholstered pads, as end
products or for storage and shipment.

ALL OTHER MACHINE SETTERS AND SET-UP OPERATORS: include all other workers in this category not classified 929973
separately above. Please identify in Section V (at the end of this form) all occupations included in this category that are
nurmerically important and require substantial training, or are emerging due to technological changes in your industry.

ALL OTHER MACHINE OPERATORS AND TENDERS (SEWING MACHINE OPERATORS; ETC.): Include ali other workers in 929983
this category not classified separately above. Please identify in Section V (at the end of this form) all occupations included in
this category that are numerically important and require substantial training, or are emerging due to technological changes in
your ind.stry.

HAND WORKING OCCUPATIONS, INCLUDING ASSEMBLERS AND FABRICATORS: Include wor':ers who
perform hand assembling, fabricating, finishing or other handwork. This category includes a wide
variety of handwork in addition to assembling, such as welding, cutting, molding, painting, grinding and
sewing. Although precision assembling is included in this category, workers performing other types of
precision handwork such ae patternmaking, precision molding, layout, tailoring, design painting and
butchorlng:ro excluded and should be reported in the earlier "Precision” category.

@ PRECISION ASSEMBLERS

MACHINE BUILDERS AND OTHER PRECISION MACHINE ASSEMBLERS (MACHINE BUILDERS; ETC.): Construct, 931053
assemble, or rebuild machines or equipment, such as engines, turbines, construction, oil field, rolling mill, textile, woodworking,
paper, printing, food wrapping machinery, or office machines. Fit or assemble components or subassemblies. Install moving
parts and assemble system of gears by aligning and meshing gears in gearbox. May test or assist in testing operation of
completed product.

ELECTROMECHANICAL EQUIPMENT ASSEMBLERS- PRECISION (SERVOMECHANISM ASSEMBLERS; WAVE GUIDE 931113
ASSEMBLERS; ADP ELECTROMECHANICAL EQUIPMENT ASSEMBLERS; ETC.: Assemble, test, and prepare
electromechanical equipment or devices, such as servomechanisms, gear trains, gyros, dynamometers, ejection seat
mechanisms, wave guides, magnetic drums, tape drives, punched-card reading devices, brakes, control linkage, actuators, and
gearbox mechanisms according to specifications.

ELECTRICAL AND ELECTRONIC EQUIPMENT ASSEMELERS- PRECISION (TRANSFORMER ASSEMBLERS; ETC.): 931143
Assemble or modify prototypes or final assemblies of electrical or electronic equipment, such as missile contro!l systems, radio
and test equipment, computers, machine-tool numerical controls, radar, sonar, and telemetering systems, or appliances.
Include workers who primarily assembie electrical systems for machinery.

ALL OTHER PRECISION ASSEMBLERS: Include all othaer workers in this category not classified separately above. Please 931973
identfy in Section V (at the end of this form) all occi.pations included in this category that are numerncally important and
require substantial traming, or are emerging due to iecnnological changes in your industry

24




EMPLOYMENT BY OCCUPATION

Occupations

Number of Employees

® OTHER HAND WORKERS, INCLUDING ASSEMBLERS AND FABRICATORS

MACHINE ASSEMBLERS (VENDING MACHINE ASSEMBLERS; MACHINE SUBASSEMBLERS; AIR-CONDITIONING COIL
ASSEMBLERS; ETC.): include Machine Assemblers who per‘orm work at a les el less than that required of the precision level
Include such occupations as Arr Conditioning Coit Assemblers, Balt Bearing Ring Assemblers, Fuel Injection Assemblers. and
Subassemblers.

939023

ELECTRICAL AND ELECTRONIC ASSEMBLERS (ELECTRONIC WIRERS; ELECTRIC MOTOR WINDERS OR
ASSEMBLERS; ELECTRONIC SCALE SUBASSEMBLERS; CAPACITOR ASSEMBLERS; BATTERY ASSEMBLERS; ETC.):
include Electnical and Electronic Assemblers who perform work at a level less than that required of the precsion level Inciude
such occupations as Electronic Wirers, Armature Connectors, Electric Motor Winders, Skein Winders, Carbon Brush
Assemblers, Battery and Battery Parts Assemblers, Electric Sign Assemblers, and Electrical and Electronic Subassemblers

939053

COIL WINDERS, TAPERS, AND FINISHERS: Wind wire colls by the use of coll winding machines, used in the manufacturing
of electncal components, such as resistors and transformers, and electrical equipment, such as field cores, bobbins, and
armature cores, and by the use of coll making machines to form cols for electrical motors. generators, and control equipment

939083

WELDERS AND CUTTERS (LEADBURNERS; ARC-CUTTERS; WELDER-FITTERS; TACK WELDERS; ETC.): Use hand
welding and flamecutting equipment, such as arc welders, gas welders, and gas torches, to weld together metal components
of such products as pipelines, automobiles, boilers, and ships, or join together components of fabricated sheet metal
assemblies, or cut, thm, or scart metal objects to dimensions as specified by layout, work orders, or blueprints

939143

SOLDERERS AND BRAZERS (RESISTANCE BRAZERS; SOLDERER-DIPPERS; ULTRASONIC SOLDERERS; ETC.): J;m
together mictal parts, components of metal products, or fill holes, indentations, and seams of fabricated metal products using
hand soldering and brazing equipment according to specification of job order, work layout, or blueprints

939173

GRINDING AND POLISHING WORKERS, HAND (METAL MOLD DRESSERS; GRINDER-CHIPPERS; FILERS; SANDERS
AND BUFFERS; STONE POLISHERS; WOOD SANDERS; ETC.): Grind and polish using hand tools or hand held power tools
a wide varety of metal, stone, clay, plastic, and glass objects or parts Include such occupations as Grinders and Chippers,
Polishers and Buffers, Metal Sanders and Finishers, Glass Grinders and Polishers, and Plastic Buffers and Finishers E£xclude
precision level workers

939533

ASSEMBLERS AND FABRICATORS- EXCEPT MACHINE, ELECTRICAL, ELECTRONIC, AND PRECISION: Assemble
and/or fit together parts to form complete units or subassemblies at a bench, conveyor line, or on the floor Work may involve
the use of hand tools, power tools and special equipment in order to carry out iitting and assembly operations Included in this
occupation are assemblers whose duties are of a non-precision nature Exciude electrical, electronic, machine and precision
assemblers, and workers who perform specialized operations exclusively as a part of assembly operations, such as rnivating,
welding, soldenng. machining, or saw:ng

939563

ALL OTHER HAND WORKERS (PORTABLE MACHINE CUTTERS; HAND MOLDERS AND CASTERS: ETC.): Include all
other workers in this category not classified separately above Please identity in Section V (at tho end of this form) all
occupations included in this category that are numerically important and require substantial traming or are emerging due (o
technological changes in your industry

PLANT AND SYSTEM OPERATORS

PLANT AND SYSTEM OCCUPATIONS (STATIONARY ENGINEERS; ETC.): include workers who control or operate systems
of machines or entire processes through use cf control panels or centrahzed controls Plant and System Operators control
such _s__yﬂqmg 5 as Erfrqlgal, petroleum,_or water treatment systems

636-0 25
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EMPLOYMENT BY OCCUPATION

Occupations

TRANSPORTATION AND MATERIAL MOVING MACHINE AND VEHICLE OPERATORS Include in this
group workers who operate or control vehicles used to transport people or materials. Also included
are transportauon related workers such as Bridge Tenders, Service Station Attendants, and Parking Lot
Attendants. Material moving also includes operation of equipment such as conveyors, pumps, cranes,
and hoists.

® TRANSPORTATION EQUIPMENT OPERATORS

Number of Employees

TRUCK DRIVERS, HEAVY OR TRACTOR TRAILER: Drve tractor-trailer combination or truck with a capacity of more than 3 971023
tons to transport and deliver goods, livestock, or matenals in hquid, loose or packaged form May be required to unload truck

TRUCK DRIVERS, LIGHT- INCLUDE DELIVERY AND ROUTE WORKERS: Dnive truck with a capacity under 3 tons May 971053
drive Ilght truck to deliver or pick-up merchandise and load and unload truck

ALL OTHER TRANSPORTATION AND RELATED WORKERS: Include all other workers in this category not classified 978993

separately above

® WMATERIAL MOVING EQUIPMENT UPERATORS

INDUSTRIAL TRUCK AND TRACTOR OPERATORS (FORKLIFT TRUCK OPERATORS; ELECTRIC TRUCK OPERATORS;
ETC.): Operate gasoline or electric powered industrial trucks or tractors equipped with fork iift, elevated platform, or traller hitch
to move matenals 1n an establishment, warehouse, storage yard, factory, or at a construction site Exclude Logging Tractor

Operators

979473

CONVEYOR OFERATORS AND TENDERS (EXCLUDE LOADERS AND FEEDERS): Control or tend conveyors or conveyor
systems that move matenals or products to and from stockpiles, processing stations, departments, vehicles, and underground
workings May contro! speed and routing of matenals or products L

979513

ALL OTHER MATERIAL MOVING EQUIPMENT OPERATORS: Include all other workers in this category nut classified
separately above

HELPERS, LABORERS, AND MATERIAL MOVERS, HAND- EXCLUDE AGRICULTURE AND FORESTRY
LABORERS: Include workers performing non-machine tasks generally of a routine nature. These
workers help the production, construction, operating, and maintenance workers covered in the earlier
sections. Although they do not operate or tend the machinery or equipment directly, these workers
assist in the work of the establishment by machine feeding and offbearing, moving materials
(manually), or loading and unloading. They may also clean and wash vehicles and equipment.
Handworkers (see earlier section) are distinguished from the workers in this group because they are
involved directly \n the making of a product.

MECHANIC AND REPAIRER HELPERS Help mechanics and repalrers n malntenance parts replacement and reparr of
vehicles, industnial machinery, and electncal and electronic equipment Perform duties such as furnishing tools, maternais and
__supplies to other workers cleaning work area, machines, and tools, and holding materals or tools for other workers

MACHINE FEEDERS AND OFFBEARERS: Feed materials into machrne or remove materials from machmes or equupment that
IS automatic or tended by other workers o
FREIGHT STOCK, AND MATERIAL MOVERS HAND (MATERIAL HANDLERS ETC. ): Include workers who move matenals
manually Freight, stock and matenal movers (hand) work In a varnety of settings such as warehouse<, production areas,
stockrooms, or shipping depertrr_\e_nt_s B
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EMPLOYMENT BY OCCUPATION

Occupations

HAND PACKERS AND PACKAGERS: Pack or package by hand & wide vanoty of products and matermt, ¢ v dode workere,
WnOse |obs require more than minimum training

ALl. OTHER HELPERS, LABORERS, AND MATERIAL MOVERS. HAND (MACHINE OPERATIVF HELPERS, VEHICLI
_ WASHERS AND EQUIPMENT CLEANERS; ETC.): include all other workers i thie « ategory not classthed soparately above

Number of E mployees

OVELRALL TOTAL OF FMPLOYMINT
(Sum of non-shaded boxes)

(This overall totad cinployment <houtd agroe with dem 1 on page 1)

Office Code
989023

989993

JIRE
636-0 139
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ACCDUNTANTS AND AUDITDRS

ADJUSTMENT CLERKS

ADMINIZ; RATIVE SERVICES MANAGERS

AGRICULTURAL. FORESTRY, FISHING AND RELATED DCCUPATIDNS

ASSEMBLERS AND FABRICATDRS- EXCEPT MACHINE. ELECTRICAL ELECTRDNIC AND PRECISIDN

BILLING, CDST AND RATE CLERKS

BOOKKEEPING. ACCDUNTING AND AUDITING CLERKS

BUDGET ANALYSTS

CARPENTERS

CHEMICAL ENGINEERS

CHEMICAL TECHNICIANS AND TECHNDLOGISTS EXCEPT HEALTH

CHEMISTS. EXCEPT BIOCHEMISTS

CIVIL ENGINEERING TECHNICIANS AND TECHNDLDGISTS

C:VIL ENGINEERS. INCLUDING TRAFFIC

CLEANING WASHING AND PICKLING EQUIPMENT DPERATDRS AND TENDERS

CDATING PAINTING. AND SPRAYING MACHINE DPERATDRS AND TENDERS

CDATING PAINTING AND SPRAYING MACHINE SETTFRS AND SET-UP DPERATDRS

COIL WINDERS. TAPERS AND FINISHERS

COMBINATIDN MACHINE TODL DPERATDRS AND TENDERS. METAL AND PLASTIC

COMBINATIDN MACHINE TODL SETTERS AND SET-UP DPERATDRS METAL AND PLASTIC

COMPUTER DPERATDRS. EXCEPT PERIPHERAL EQUIPMENT

COMPUTER PRDGRAMMER AIDES

COMPUTER PROGRAMMERS

¢ DNVEYOR DPERATDRS AND TENDERS

COST ESTIMATORS

CRUSHING, CRINDING MIXING AND BLENDING MACHINE DPERATDRS AND TENDERS

DATA ENTRY KEYERS. EXCEPT CCMPDSING

DATA PROCESSING EQUIPMENT REPAIRERS

DESIGNERS. EXCEPT INTERIOR DESIGNERS

DRAFTERS

DRILLING AND BORING MACHINE TOOL S° 7 ERS AND SET-UP DPERATDRS. METAL AND PLASTIC

ELECTRIC MDTDR, TRANSFDRMER, AND hi .ATED REPAIRERS

ELECTRICAL AND ELECTRONIC ASSEMBLERS

ELECTRICAL AND ELECTRONIC ENGINEERING TECHNICIANS AND TECHNDIL.DGISTS

ELECTRICAL AND ELECTRONIC ENGINEERS

ELECTRICAL AND ELECTRONIC EQUIPMENT ASSEMBLERS- PRECISIDN

ELECTRICIANS

ELECTROLYTIC PLATING AND COATING MACHINE DPERATORS AND TENDERS METAL AND PLASTIC

ELECTROLYTIC PLATING AND COATING MACHINE SEYTERS AND SET-UP DPERATDRS METAL AND PLASTIC

ELECTROMECHANICAL EQUIPMENT ASSEMBLERS- PRECISIDN

ELECTRONIC HOME ENTERTAINMENT EQUIPMENT REPA! ERS

ELECTF _*"'C SEMICDNDUCTOR PROCESSDRS

ELECTRDNICS REP \IRERS. COMMEHCIAL AND INDUSTRIAL EQUIPMENT

ENGINEERING. MATI#*MATICAL. AND NATURAL SCIENCES MANAGERS

FILE CLERKS

FINANCIAL MANAGERS

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- CLERICAL AND ADMINISTRATIVE SUPPDRT
OCCUPATIDNS

FIRST LINE SUPERVIJDRS AND MANAGER/SUPE VISDRS- HELPERS. LABORERS AND MATEPIAL MOVERS
HAND

FIRST LINE SUPERVISDRS AND MANAGER/SUPLRVISDRS- MECHANICS. INSTALLERS. AND REPAIRERS

FIRST LINE SUPERVISDRS AND MANAGER/SUPERVISDRS- PRDDUCTION AND DPERATING WDRKERS

FIRST LINE SUPERVISDRS AND MANAGER/SUPERVISDRS- SALES AND RELATED DCCUPATIDNS

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISDRS- SERV'CE

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- 13ANSPDRTATIDON AND MATERIAL MOVING
MACHINE AND VENICLE OCCUPATIDNS

FOOD AND BEVERAGE FREPARATION AND SE} E OCCUPATIDNE

FORGING MACHINE ScTTERS AND SET-UP OPEF~TORS, METAL AND PLASTIC

FRCIGHT STOCK, AND MATERIAL MOVERS. HAND

FURNACE OPERATORS AND TENDERS

GENERAL MANAGERS AND TOP EXECUTIVES

GENERAL OFFIC® CLERKS

GRINDING AND )LISHING WDRKERS. HAND

GRINDING. LAFFiNG, AND BUFFING MACHINE TDOL SETTERS AND SCT-UP DPERATDRS, METAL AND PLASTIC

GUARDS ANI v-ATCH GUARDS

636-0

HAND PACKERS AND PACKAGERS . crereetas bn e o omee

HEALTH PRACTITIDNERS, TECHNDLOGISTS, TECHNICIANS AND RELATED HEALTN OCCUPATIONS

HEAT TREATING, ANNEALING, AND TEMPERING MACHINE DPERATORS AND TENDERS, METAL AND PLASTIC

HEATING EQUIPMENT SETTERS AND SET-UP DPERATORS, METAL AND PLASTIC .

HEA® ING, AIR CONDITIONING. AND REFRIGERATION MECHANICS AND INSTALLERS .

INDUL/STRIAL ENGINEERING TECHNICIANS AND TECHNOLOGISTS .

INDUSTRIAL ENGINEERS, EXCEPT SAFETY

INDUSTRIAL PRDDUCTIDN MANAGERS

INDUSTRIAL TRUCK AND TRACTOR OPERATORS

JANITORS AND CLEANERS, EXCEPT MAIDS AND HOUSEKEEPING CLEANERS

LATHE AND TURNING MACHINE TOOL SETTERS AND SET-UP DPERATORS, METAL AND PLASTIC

LAWYERS .

LIFE SCIENTISTS

MACHINE ASSEMBLERS

MACHINE BUILDERS AND OTHER PRECISIDN MACHINE ASSEMBLERS

MACHINE FEEDERS AND DFFBEARERS

MACHINE FORMI"¢: OPERATORS AND TENDERS. METAL AND PLASTIC

MACHINE TOOL CUTTING DPERATORS AND TENDERS. METAL AND PLASTIC

MACHINERY MAINTENANCE MECHANICS

MACHINERY MAINTENANCE WORKERS

MACHINISTS

MAINTENANCE REPAIRERS, GENERAL UTILITY

MARKETING, ADVERTISING. AND PUBLIC RELATIONS MANAGERS

MATHEMATICAL SCIENTISTS

MECHANIC AND REPAIRER HELPERS

MECHANICA'. ENGIMEERING TECHNICIANS AND TECHNOLOGISTS

MECHANICAL ENGINEERS

METAL MDLDING. COREMAKING, AND CASTING MACHINE DPERATORS AND TENDERS

METAL MDLDING. COREMAKING, AND CASTINC MACHINE SETTERS AND SET-UP OPERATOﬂS

METALLURGISTS AND METALLURGICAL, CERAMIC, AND MATERIALS ENGINEERS

‘AILLING AND PLANING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC

MILLWPIGHTS .

NUMERICAL CONTROL MACHINE TOOL OPER, 1S AND TENDERS, METAL AND PLASTIC

DPEPATIONS AND SY - ~“ MS RESEARCHERS AND ANALYSTS, EXCEPT COMPUTER

DRDEh CLERKS- MATEh.4LS, MERCHANDISE, ANC SERVICE

DTHER CLEANING AND BUILDING SERVICE WORKERS. EXCEPT PRIVATE HOUSENOLDS

DTHER CLERICAL AND ADMINISTRATIVE SUPPORT WDRKERS .

DTHER CONSTRUCTION ANC EXTRACTIVE WDRKERS, EXCEPT HELPERS

DTHER ENGINEERING AND RELATED TECHNICIANS AND TECHNOLOGISTS

OTHER ENGINEERS

DTHER FINANCIAL SPECIALISTS . - e

DTHER FIRST LINE SUPERVISDRS AND MANAGER/SUPERVISON 5-PRDDUCTION, CONSTRUCTION,
MAINTENANCE AND RELATED - -

OTHER HAMD WDRKERS - .- -

DTHER HELPERS. LABORERS, AND MATERIAL MOVERS, HAND

DTHER MACHINE DPERATDRS AND TENDERS ~

DTHER MACHINE SETTERS AND SET-UP OPERATORS

DTHER MANAGEMENT SUPPORT WORKERS

DTHER MANAGERS AND ADMINISTRATDRS

DTHER MATERIAL MOVING EQUIPMENT DPERATORS - .

DTHER MATERIAL RECDRDING. SCHEDULING. AND DISTRIBUTING WORKERS

DTHER MECHANICS, INSTALLERS, AND REPAIRERS

DTHER METAL AND PLASTIC (CUT. FORM. FABRICATE DR PROCESS) MACHINE OPERATORS AND TENDERS

DTHER METAL AND PLASTIC (CUT, FDRM. FABRICATE DR PROCESS) MACHINE SETTERS AND SET-UP
OPERATORS ..

DTHER UFFICE MACHINE DPERATORS

DTHER PHYSICAL AND LIFE SCIENCE TECHNICIANS AND TECHNDLOGISTS

DTHER PHYSICAL SCIENTISTS

DTHER PRECISIDN ASSEMBLERS

DTHER PRECISIDN METAL WORKERS

DTHER PRECISIDN WORKERS

DTHER PRINTING RELATED SETTERS AND SET-UP DPERATDRS

DTHER PROFESSIDNAL. PARAPRDFESSIDNAL. ANw TECHNICAL WDRKERS

DTHER SALES AND RELATED WDRKERS

DTHER SZRVICE WORKERS




INDEX OF OCCUPATIONAL TITLES AND PAGE NUMBERS

OTHER TRANSPORTATION AND RELATED WORKERS 26
F *"KAGING AND FILLING MACHINE OPERATORS AND TENDERS 24
F JTERS AND PAPERHANGERS CONSTRUCTION AND MAINTENANCE 18
PAYROLL AND TIMEKEEPING CLERKS 12
PERIPHERAL EDP EQUIPMENT OPERATORS 12
PERSONNEL CLERKS EXCEPT PAYROLL AND TIMEKEEPING 11
SERSONNEL TRAINING AND LABOR RELATIONS MANAGERS 3
PERSONNEL TRAINING AND LABOR RELATIONS SPEC'ALISTS 5
FHYSICISTS AND ASTRONOMERS 7
PLANT AND SYSTEM OCCUPATIONS 2
PLASTIC MOLDING AND CASTING MACHINE OPERATORS AND TENDERS 2
PLASTIC MOLDING AND CASTING MACHINE SETTERS AND SET-UP OPERATORS 21
PLUMBERS PIPEFITTERS AND STEAMFITTERS 18
PRECISION INSPECTORS TESTERS AND GRADERS 16
PRECISION INSTRUMENT REPAIRERS 17
FRECISION LAYOUT WORKERS METAL 19
PRESS AND PRESS BRAKE MACHINE SETTERS AND SET-UP OPERATORS METAL AND PLASTIC 20
PRINTING PRESS MACHINE OPERATURS AND TENDERS 23
PRINTING PRESS MACHINE SETTERS AND SET-UP OPERATORS 23
PROCUREMENT CLERKS 12
PRODUCTION INSPECTORS TESTERS GRADERS SORTERS SAMPLERS AND WEIGHERS 16
PROULCTION PLANNING AND EXPEDITING CLERKS 13
PHROGRAMMERS- NUMERICAL TOOL AND PROCESS CONTROL 9
PUNCHING MACHINE SETTERS AND SET-UP OPERATORS METAL AND PLASTIC o
PURCHASING AGENTS: EXCEPT WHOLESALE RETAIL AND FARM PRODUCTS ©
PURCHASING MANAGERS 3
RECEPTIONISTS AND INFORMZTION | _RKS "
SAFETY ENGINEERS EXCEPT N "G 6
SALES ENGINEERS 10
SALES REPRESENTATIVES EXCEP: SCIENTIFIC AND RELATED PRODUCYS OR SERYICES AND RETAIL 10
SALES REPRESENTATIVES SCIENTIFIC AND RELATED PRODUCTS AND SERYICES EXCEPT RETAIL 10
SAWING MACHINE TOOL SETTERS AND SET UP OPERATORS MEIAL AND PLASTIC 19
SCREEN PRINTING MACHINE SETTERS AND SET-UP OPERATORS 23
SECTETARIES 1"
SHI wND SLITTER MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC 20
S :ET METAL WORKERS 19
SOLDERERS AND BRAZERS 25
SOLDERING AND BRAZING MACHINE OPERATORS AND TENDERS 21
SOLDERING AND BRAZING MACHINE SETTERS AND SET-UP OPERATORS 2
STATISTICAL CLERKS 12
STENOGRAPHERS 1"
STOCK ClLERKS- STOCKROOM WAREHQOUSE OR STORAGE YARD 17
SWITCHBOARD OPERATORS 13
SYSTEMS ANALYSTS ELECTRONIC DATA PROCESSING 8
TECHNICAL WRITERS 9
TOOL AND DIE MAKERS 18
TOOL GRINDERS FILERS SHARPENERS AND OTHER PRECISION GRINDERS 19
TPAFFIC SHIPPING AND RECEIYING CLERKS 13
TRUCK CRIYERS HEAYY OR TRACTOR TRAILER 26
TRUCK DRIYERS LiGHT (NCLUDE DEL'YERY AND ROUTE WORKERS 26
TYPISTS 1
TYPISTS WORD PROCESSING EQUIPMENT 1"
WEIGHERS MEASURERS CHECKERS AND SAMPLERS- RECORDKEEPING 3
WELCERS AND CUTTERS 25
WELDING MACHINE OFERATORS AND TENDERS !
WELDING MACHINE SETTERS AND SET UP ( >ERATORS 21
WRITERS AND ECITORS 9
636-0 29
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SECTION V. - “ALL OTHER” CATEGORIES
Plosse use the space below to identify workers reportad In eny “All Other” cetegcry who ere In occupations thet ere numericelly Importent, require substantiel training, or sre emerging due to technological

chenges In your industry.
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federally employed

scientific and technical personnel

purpose and
backgrounrd

The National Science Foundation
(NSF) maintains a data base on Federal
civilian scientists and engineers, support
personnel (technicians), and individuals
whose highest degree is in a science
and engmneering (S/E) field but who work
in non-S/E jobs. The data, based on
tabulations from the Central Personnel
Data File of the Office of Personnel
Management (OPM), provide insight
into the Federal sector’s requirements
for and utilization of these workers. The
data are useful for evaluahng the impacts
of proposed changes in F2deral personnel
policies and prachces

data content

As Federal workers enter on duty,
separate, or otherwise change status their
agencies must notify OPM on Standard
Form 50. The variables row available
(October 1985) on the fiie cover occu-
pational classification, functional class-
ification, employing agency, field and
level of hugnest degree, year of birth,

salary, grade and step, work actvity,
work locahon by State, sex, age, minonty
group status, management/supervisory
status, and entry-on-duty date.

sample design

Since 1981, NSF tabulations have been
based on the Central Personnel Data
File (CPDF) of OPM. Previous tabu-
lations were based on the White Collar
Survey of Federal civilian personnel
mamntained by OPM. Employing agency
ar:d occupational dlassifications are fully
reported, most other variables on the
file have an 80-percent o1 higher re-
sponse rate.

Data are not available for the Central
Intelligence Agency, the Nahonal Secu-
nity Agency, the District of Columbia
Government, the Postal Service (since
1981), and for some small offices within
the Legislative Branch of Government
such as the Congressional Budget Office
and the Government Printing Office.

data availability

Complete Federal data are available
for 1981 and 1983-85. The white collar
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data were first published by NSF in 1954
and covered detalled occupation and
agency. Salary data became available
1n 1964; work achwity in 1969; educational
and State data in 1973; sex, age, grade
and step, and minority group data in
1976; management/ supervisory status,
and entry-on-duty date in ,981.

data access

Summary stahshcal tables are available
on diskettes prepared for use on an IBM-
compatible microprocessor. In addition,
data tapes for 1981 and 1983-85 ure
avallable subject to restrictions of the
Privacy Act of 1976 which requires OPM
agreement for data release Further
information may be obtained from:

Mr John Tsapogas

Division of Science Resources
Studies

Government Studies Group

Nahonal Science Foundaton

1800 G Street, N W., Rm. L602

Washington, D.C. 20550

(202) 634-4636




foreign scientists and engineers

purpose and
background

Scientists and engineers entering the
United States as immugrants have aver-
aged about 10,000 yearly since 1976.
The Nahonal Science Foundation (NSF)
maintains & data base on the annual
inflows of these personnel, and period
ically publishes the data and analysis of
trends. The impact of immugration laws
are also exammed.

data content

Data are compiled by the U.S. Immi-
gration and Naturalization Service
of the U. S. Department of Jushce as
part of its overall stahstics program Data
available since 1965 cover major occu-

pational group, country of birth and of
last residence (one year or more), age,
sex, State of intended residence, and
change-of-status from nommmugrant to
immigrant while already living in the
United States

sample design

The data represent the total annual
flow of foreign scientists and engineers
admutted to the United States for pur-
poses of permanent legal residence.
These personnel have the nght to apply
for U. S. aihzenship at some future tme

data availability

Trend data for 1966-78 and 1982-86
for occupational group, worker certifi-
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cation, change-of-status and other
characteristics are available. Data for
1979-81 are unavailable.

data access

Summary stahstical tables are available
on diskettes prepared for use on IBM-
compatible microprocessor. Inquiries
should be address2d to.

Ms Nancy Conlon

Division of Science Resources
Studies

Scientific and Technical Personnel
Charactenstics Studies C-oup

National Science Foundation

1800 G Street, NNW., Rm. L611

Washington, D.C. 20550

(202) 634-4664
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funding resources




federal funds for research and development

purpose and
background

The Federal Funds for Research and
Development Survey, conducted annu-
ally since fiscal year (FY) 1952, provides
comprehensive stahshcal information on
the size and scope of Federal agency
funding for research and development.

survey instrument

Each agency provides data for three
years: actual funding for the prior fiscal
year, as well as eshmates for the current
and next fiscal year. These estimates
are based on funding levels contained
in the Federal budget document. Most
data are collected in terms of obligahons,
although selected portions of the survey
inquire about funding in outlay terms.
The research and development (R&D)
data are classified by character of work,
type of performer, science and engi-
neering (S/E) field, geographic (State)
distribution, and R&D plant

A copy of the FY 1985 survey, cover-
ing the years 1985, 1986, and 1987 s

reproduced on the following pages The
data, for the most part, were collected
using a diskette-based microcomputer
data entry system called PCSURVEY

sample design

Data arz collected from all Federal
agencies funding research and develop-
ment, with a response rate of 100 percent

data availability

The Federal Funds Survey 1s con-
ducted annually and has contnued
without interruption since FY 1952
Time-series data are available for re-
search and development by agency,
character of work, and performer for
the period beginning with FY 1955. Data
on Federal obligations for research by
agency and detailed S/E field are avallable
from FY 1967; Federal obligatons for
research to universities and colleges by
agency and detailed S/E field begin in
FY 1973
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data access

Summary statishcal tables of data from
this survey a e available on diskettes
prepared for usc on an IBM-compatible
mucroprocessor Federal Funds survey
data are also avajiable in hard copy.
Inquiries should be addressed to:

Ms Vanessa Richardson

Diwision ¢ Science Resources
Studses

Government Studies Group

National Science Foundaton

1800 G Street, NW, Rm. L602

Washington, D C. 20550

(202) 634-4636

The data are also available on mag-
netic tape from

Ms Roweena Bowen
Moshman Associates, Inc
6400 Goldsboro Road
Bethesda, Maryland 20817
(301) 229-3000

Prior-year data as reported in earlier
Federal Funds reports do not reflect
subsequent reclassification changes and
should not be used.
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ANNUAL SURVEY OF FEDERAL FUNDS FOR RESEARCH AND DEVELOPMENT
Fiscal Years 1985, 1986, AND 1987

INTRODUCTION

This annual survey is conducted to measure Federal support of, and
participation in, national scientific activities in terms of obligations
and outlays. The results of this survey will be available in the
Federal Funds for Research and Development series, Vulume XXXV.

In this survey, d ta are to be provided for fiscal years 1985, 1986, and
1987 covering funding support in the areas of research, development, and
R&D plant. No new gquestions have been added. The scope of the survey
remains identical with the scope of last vear's survey, as follows:

¥ Obligations and outlays: in summary foru: for research and
development and R&D plant.

¥ Obligations for total research, basic research, and applied
research, by field of science.

¥ Obligations for total research, basic research, and applied
research performed at wuniversities and colleges, by field of
science.

¥ Obligations for total research, basic research, applied research,

and development, by performer.

¥ Obligations for total research anhd development and basic
research, by foreign country.

¥ DObligations for R&D plant by performer of the research and
development supported.

% Obligations for research and development and R&D plant, by State
and performer or performer supported.

Repc ¢s from Federal agencies should originate from all organizational
subdivisions supporting research, develo»ment, or R&D plant.

Please read the instructions carefully before completing the survey.
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SUBMISSION DUF DATr:

Due date for submission of responses for the survey 1s April 30, 1980,

ERI!

Aruitoxt provided by Eic:




INSTRUCTIONS FOR COMPLETING THE SURVEY

Responses to the survey will be submitted using the enclosed
microcomputer data entry system -- PCSURVEY. PCSURVEY is a diskette
based system that has been designed for use in the "A" drive of any IBM
PC or IBM compatible microcomputer system. It is a user-friendly,
menu-driven system with extensive built-in instructions and HELP
facilities. Detailed instructions in the use of PCSURVEY have been
included in the survey package. Members of the NSF staff are ready to
assist in <clarifying the instructions and to discuss any problems that
may arise in their application.

Although a computer-generated copy of the submission forms has been
included 1in this package, it is not necessary to return a paper copy of
the survey to NSF. These forms are to be wused as preliminary work
tables and to assist in intra-agency data collection. Additional copies
of the instructions and tables are available upon request.

Agencies that do not have access to an IBM PC or IBM compatible
microcomputer and are unable to complete the survey using PCSURVEY
should contact the National Science Foundation.

All inquiries should be made to:
Ms. Vanessa Richardson

Government Studies Group
(202) 634-4636

Comments and recommendations for formulating and refining future
questionnaires are solicited.

When returning the original diskette to NSF (in the enclosed mailer),
please enclose with the diskette the name and phone number of the
individual with whom survey matters may be discussed.
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II.

Thz following general
the

GENERAL CONCEPTS AND DEFINITIONS

concepts and definitiuns are applicable throughout
survey.

An gagencv 1is an organization of the Federal Government whose
Principal executive officer reports to the President. The Library
of Congress, however, whose chief officar reports to the Cengress,
is also included in the survey., Subdivisjon refers to any

organizational unit of a reporting agency, such as a bureau,
division, office or service.

¥S reported should bpe consistent with
figures shown for fiscal vears 1985, 1986, and 1987 appearing in

Obligations and outlays cover al11 transactions that occurred in
fiscal year 1985, and those estimated for 1986 and 1987. The data
should include all Federal funds available to an agency that the
agency received or expects to receive, from direct appropriations,
trust funds, and special account receipts, corporate income, or
other sources, including funds appropriated to the President.

The amounts shown for each year should reflect obligations or
outlays for that vear regardless of when the funds were originally
authorized or received, and regardless 0% whether or not they were
appropriated, received, or identified in the agency's budget
specifically for research, development, or R&D plant.

Each agency should include in the reporting of
outlays the amounts transferred to other agencies for support of
research and development. The receiving agencies are not to report
funds transferred to them. Similarly, a subdivision of an agency

that transfers funds to another subdivision within that agency
reports such obligations or outlays as its own.

obligations or

Obligations and outlays for work performed tor an agency in foreign
countries should include all funds available to the agency for this

purpose, including funds separately appropriated for special
foreign currency pPrograms.




I1I1.

fnesearch, development, and R&D plant include all direct,

incidental, or related costs resulting from, or necessary to,
performance of research and development, and costs of R&D plant as
defined below, regardless of whether the research and development
are performed by a Federal agency (intramurally) or performed by
private individuals and organizations under grant or contract
(extramurally). Research and development exclude routine product
testing, «uality control, mapping and surveys, collection of
general-purpose statistics, experimental production, and the
training of scientific personnel.

A. Research is systematic study directed toward fuller
scientific knowledge or understanding of the subject studied.
Research is classified as either basic cr applied according to
the objectives of the sponsoring agency.

In basic research the objective of the sponsoring agency is to
gain fuller kriowledge or understanding of the fundamental
aspects of phenomena and of observable facts without specific
applications toward processes or products in mind.

In appljed research the objective of .une Sponsoring agency is
to gain knowledge or understanding necessary for determining
the means by which a recognized and specific need may be met.

B. Development is systematic use of the knowledge or
understanding gained from research, directed toward the
production of useful materials, devices, systems, or methods.,
including design and development of prototypes and processes.
It excludes quality control, routine product testing, and
production.

C. Demonstration activities that are part of research or
development (i.e.» that are intended to ©prove or to test
whether a technology or method does, in fact, work) should be
included. Demonstrations intended primarily to make
information available about new technologies or methods should
not be included.
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D. R&D plant (R&D facilities and fixed equipment, such as
reactors, wind tunnels, and particle accelerators) includes
acquisition of, construction of, major repairs to, or
alterations in structures, works, equipment, facilities, or
land for use in R&D activities at Federal or non-~-Federal
installations. Excluded from the R&D plant category are
expendable or movable equipment (e.g. spectrometers,
microscopes) and office furniture and equipment. Also
excluded are the costs of pre-design studies (e.g. those
undertaken before commitment to a specific facility). These
excluded costs should be reported under total conduct of
research and development. Obligations for foreign R&D plant
are limited to Federal funds for facilities located abroad and
used in support of foreign research and development,

Fields of science and engineering in this survey are divided

into eight broad field categories, each consisting of a number of
detailed fields. The broad fields are life sciences, psychology,
physical sciences, environmental sciences, mathematics and computer
sciences, engineering, social sciences, and other sciences not
elsewhere classified. The term not elsewhere classified (n.e.c.)
is to be used for multidisciplinary projects within a !'proad field
and for single-discipline projects for which a separate field has
not been assigrad. The following 1listing presents the fields
grouped under each of the broad fields together with illustrative
disciplines. (Additional information concerning fields of science
and engineering is provided on page 17 under Reporting Guidelines
for tables III, IV, and V).

A. L.fe sciences consist of five detailed fields: biological
(excluding environmental), environmental biology,
agricultural, medical, and 1life sciences not elsewhere

classified. The illustrative disciplines provided below under
each of these detailed fields are intended to be guidelines,
not sharp definitions; they represent examples of disciplines
generally classified under each detailed field. A discipline
under one detailed field may be classified under another
detailed field when the major emphasis is elsewhere. Research
in biochemistry could be reported as biological, agricultural,
or medical, depending on the orientation of the project.
Human biochemistry would be classified under biological, but
animal biochemistry or plant biochemistry would be under

agricultural. In no case should the research be reported
under more than one field. No double counting is intended or
allowed.




B.

Biological (excluding environmental):

anatomy; birchemistry; biologys biometry and
biostatistics; biophysics; botany} cell biology}
entomology and parasitology; genetics; microbiology;
neuroscience (biological); nutrition; physiology}
zoology}i other biological, n.e.c.

Environmental biology:
ecosvtem sciences; evolutionary biology; 1limnology;
physiological ecologyi population biology;

population and biotic community ecology;
systematics; other environmental biology, n.e.c.

Agricuvltural:

aaronomy’; animal sciences; food science and
technology:; fish and wildlifes forestry;
horticulture; plant sciences; soils and soil
science: phytopathology; phytoproduction;

agriculture, general; other agriculture, n.e.c.

Medical:
internal medicine} neurology} obstetrics and
gvnecology; ophthalmology; otolaryngology;
pediatrics; preventive medicine} pathology}
pharmacology; psychiatry} radiology; surgery;
dentistry; pharmacy; veterinary medicine;} other

medical, n.e.c.

Life sciences, n.e.c.

Psvchology deals with bahavior, mental processes, and

individual and group characteristics and abilities.
Psvchology is divided into three categories: biological
aspects, social aspects, and psychological sciences not

elsewhere classified. Examples of the disciplines under each
of these fields are as follows:

Biological aspects:

experimental psychology; animal tehavior; clinical
psychology; comparative psychology; ethology
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Social agspects:

social psychology; educational, personnel,
vocational psychology, and testing; industrial and
e gineering psychology; development and personality

Psychological sciences, n.e.c.

Phvsical sciences are concerned with understanding of the

material universe and its phenomena. They comprise the fields
of astronomy, chemistry, physics, and physical sciences not
elsewhere <classified. Examples of disciplines under each of
these fields are as follows:

Astronomy:

laboratory astrophysics; optical astronomy; radio
astronomy; theoretical astrophysics; X-ray,
Gamma-ray, neutrino astronomy

Chemistry:

inorganic; organo-metallic; organic; physical

Physics:

acoustics; atomic and molecular; condensed matter;
elementary particle; nuclear structure; optics;
plasma

Physical sciences, n.e.c.

ironmenta sciences (terrestrial and extraterrestrial)
are concerned with the gross nonbiological properties (with
one exception) of the areas of the solar system that directly
or indirectly affect man's survival and welfiure; they comprise
the fields of atmospheric sciences, geol!ugical sciences,
oceanography, and environmental sciences not elsewhere
classified. The one exception is that obligations for studies
pertaining to life in the sea or other bodies of water are to
be reworted as support of oceanography and not biology.
Examples of disciplines under each of these fields are as
follows:




Aruitoxt provided by Eic:

E.

Atmospheric sciences:

aeronomy; solar; weather modification;
extraterrestrial atmospheres; metecrology

Geological sciences:

engineering geophysics; general geology; geodesy and
gravity; geomagnetism; hvdrolcgy; inorganitc
geochemistry; isotopic geochemistry; organic
geochemistry; laboratory geophysics; paleomagnetism;
paleontology; physical geography and cartography;
seismology; soil sciences

Oceanography:

biological oceanography; chemical oceanography;
physical oceanography; marine geophysics

Environmental sciences, h.e.C.

Mathematics and _computer sciences employ logical reasoning

with the aid of symbols and are concerned with the development
of methods of operation emploving such symbols, and in the
case of computer sciences, with the application of such
methods to automated information systems. Examples of
disciplines under these fields are as follows:

Mathemairics:

algebra; analysis; applied mathematics; foundations
and logic; geometry; numerical analysis; statistics;
topology

Computer sciences:
programming languages; computer and information
=~ciences (general); design, development, and
application of computer capabilities to data storage

and manipulation; information sciences and systems;
systems analysis

Mathematics and computer sciences, n.e.c.

Engineering is concerned with studies directed toward
developing engineering principle. o1 toward making specr®fic
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principles usable in engineering practice. Engineering is
divided into eight fields: aeronautical, astronautical,
chemical, civil, electrical, mechanical, metallurgy and
materials, and engineering not elsewhere classified. Examples
of disciplines under each of these fielis are as follows:

Aeronavtical:

aerodvynamics

Astronavtical:

aerospace; space technology

Chemical:

petroleum; petroleum refining; process

Civil:
architectural; hydraulic; hvdrologic; marine;
sanitary and environmental; structural;
transportation

Electriccl:

communication; electronic; power

Mechanical:

engineering mechanics

Metallurgy & materials:

ceramic; mining; textile; welding

Engineering, n.e.c.

agricultural; bioengineering; biomedic~l; industrial
and management; nuclear; ocean engineering; systems

Seucial sciences are directed toward an understanding of the
behavior of social institutions and groupbPs and of individuals
as members of a group. Social sciences include anthropolocgy,
economics, political science, sociology, and social sciences
not elsewhere classified. Examples of disciplines under the
fields of social science are as follows:

- 10 -
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Anthropology:

archaeology; cultural and personality; social and
ethnology; applied anthropology

Economics:

econometrics and economic statistics; history of
economic thought; international economics;
industrial, 1labor and agricultural economics;
macroeconomics; microeconomics; public finance and
fiscal policy; theory; economic systems and
development

Political science:

area or regional studies; comparative government;
history of political ideas; international relations
and 1law; national political and legal systems;
political theory; public administration

Sociology:

comparative and historical; compleXx organizations;
culture and social structure; democraphyi group
interactions; social problems and social welfare;
sociological theory

Social sciences, n.e.c.

linguistics; research in education; resear:h in
history; socioeconomic geography; research in law,
e.g., attempts to assess impact on society of legal
systems and practices

H. Other sciences, n.e.c.: To be used for multidisciplinary
and interdisciplinary projects that cannot be classified
within one of the broad fields of science above.




V.

A performer is either an intramural group or organization
carrying out an operational function or an extramural organization
or person receiving support or providing services under a contract
or grant.

A.

ural are the agencies of the Federal
Government. Their work is carried on directly by agency
Personnel. Obligations reported under this category are for
activities performed or to be performed by the reporting
agency itself, or thevy represent funds that +the agency
transfers to another Federal agency for performance of work as
long as the ultimate performer is that agency or any Federal
agency. If the wultimate performer is not a Federal agency,
the funds so transferred are to be reported by the
transferring agency under the appropriate extramural performer
category (industrial firms, universities and colleges, or
other nonprofit institutions).

NOTE: Intramural activities cover costs associated with
the planning and administration of intramural and extramural
programs by Federal personnel as well as actual intramural R&D
performance. Intramural activities also include the costs of
supplies and equipment, essentially of an "off-the-shelf"
nature, that are procured for use in intramural research and
development. For example, the purchase from an extramural
source of an operational launch vehicle (i.e., one that has
gone bevond the development or prototype stage) that is used
for intramural performance of research and development should
be reportead as a part of the cost of intramural research and
development.

Extramural performers are organizations outside the Federal

sector that perform with Federal funds under contract or
grant. Only those costs associated with actual R&D
performance shculd be reported, but these would include costs
of materials and supplies to carry out R&D activities. Note,
however, that the costs of "off-the-shelf"™ supplies and
equipment procured from extramural suppliers that are required
to support intramural research and development should be
considered as part of the costs of intramural performance and
not as part of the costs of extramural performance.

Extramural performers are identified as follows:

1. Industrial firms: Those organizations that may

lega’ly distribute net earnings to individuals or to
other organizations.
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Universities and <colleges: Institutions engaged
primarily in providing resident and/or accredited
instruction for at least a 2-year program above the
secondary school level. Included are colleges of liberal
arts; schools of arts and sciences; professional schools,
as in engineering and medicine, including affiliated
hospitals and associated research institutes; and
agricultural experiment stations.

Other nonprofit institutions: Private organizations
other than educational inclitutions no rpart of whose net
earnings inure to the benefit of a private stockholder or
individual, and other private organizations organized for
the exclusive purpose of turning over their entire net
earnings to such nonprofit organizations.

Federallv funded research and development centers

( FFKDC's ): FFRDC's do not have a prescribed
organizational structure. They <can range from the
traditional contractor-owned/contractor-operated or
Government-owned/contractor-operated (GOCO) organiza-
tional structures to various degrees cf contracto:r/
Government control and ownersnip. In general,

however, all of the followina criteria should be met
before an activity is identified as an FFRDC (See page 24
for list):

a. Performs, analyvzes, integrates. supports
(non-financial) and/or manages basic research,
applied research, and/or development. (Activities

primarily engaged in routine quality control and
testing, routine service activities, production,
mapping and surveys, and information dissemination
are specifically excluded from FFRDC designation).

5. Performance of the functions in (a) above is
either upon the direct request of the Government or
under a broad charter from the Government, but in
either case the results are directly monitored by
the Govarnment. However, the monitoring shall not
be such as to create a personal services
relationship, or to cause disruptions that are
detrimental to the productivity ands/or quality of
the FFRDC's work.

c. The majority of +the activity's financial Support
(70% or more) is received from the Government with a
single agency usually predominating in that
financial support.
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d. In general, most or all of ¢the facilities are
owned by the Government or funded, under contract,
by the Government.

e, The activity is operated, managed and/or
administered by either a university or consortium of
universities, other nonprofit organization or

industrial firm as an autonomous arganization or as
an identifiable separate vperating unit of a parent
organization.

f. A 1long term relationship evidenced by sgecific
agreement exists or is expected to exist between the
operator, manager, or administrator of tke activity
and 1ts primary sponsor.

In addition to the above criteria, the relationship
between the activity and the Government should exhibit
the following characteristics in order to qualify for
FFRDC identification:

a. The activity (organization and/or facilities) is
brought into exis*ence at the initiative of a
Government agency or bureau to meet some speciil
research or development need which, at the time,
cannot be met as effectively by existing in-house or
contractor resources.

b. Work from other <than a sponsoring agency is
undertaken only to the extent permitted by the
sponsoring agency and in accordance with the
procedures of the sponsoring agency.

c. The activity, whether the operator of its own or
a Government-owned facility, has access, beyond that
which is common to the normal contractual
relationship, to Government andsor supplier data,
employees, and facilities needed to discharge its
responsibilities efficiently and effectively,
whether the data is sensitive/proprietary or not.

d. The Primary sponsor undertakes the responsibility
to assure a reasonable continuity in the level ¢f
support to the activity consistent with the agency's
need for the activity and the terms of the
sponsoring agreement.
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e. The activity 1is required to conduct its business
in a responsible manner befitting its special
relationship with the Government, to operate in the
public interest free from organizational conflict of
interest, and to disclose its affairs (as an FFRDC)
to the primary sponsor.

State and  local_ gqovernments: State and local

government agencies, excluding State or local
universities and colleges, agricultural experiment
stations, medical schools, and affiliated hospitals.
(Federal R&D funds obligated directly to such State and

local institutions should be included under the
universities-and-colleges category in this report.)
Research and development activities under the
State~and-local category are performed either by the
State or local agencies themselves or by other
organizations wunder grants or contracts from such
agencies. Regardless of the ultimate performer, Federal

R&D funds directed to State and local governments are to
be reported under this sector and no other.

Foreian performers: Foreign citizens, foreign

organizations, or foreign governments, as well as
international organizations, such as NATO, UNESCO, WHO,
performing work abroad financed by the Federal
Government. Excluded are U.S. agencies, organizations:
or citizens performing research and development abroad
for the Federal Government; the survey does not seek
information on ™off-shore™ payments. An exception is
made in the case of U.S. citizens performing research and
development abroad under special foreign currency funds;
these activities are included under foreign performers.
Foreign scientists performing in the United States are
excluded, however.

i ividuals: In the case of an R&D grant or
contract awarded directly to a private individual, place
obligations incurred under "industrial firms."”
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INSTRUCTIONS FOR REPORTING OBLIGATIONS AND OUTLAYS
FOR RESEARCH, DEVELOPMENT, AND RS&D PLANI

. v arereaps f e
REPORTING QUIDYLINYS

Shuttle data: These figures (located 1n the columns 1tndicated with
astericks on the enclosed tables) are the estimates provided by

agencies for fiscal years 1985 and 1986 1n last vear's survey (Federal
Funds, XXX1V)., They are included in the present survev tor purposes of
comparison. If there are important differences tinvreases or decreases)
between the current report and last vear's report tor tiscal vears 1988
and 1986 explain the reasons 1n the narrative section ot PCSURVEY.

Cost coverage: Obligations and outlavs reported should reflect full
costs, In addition to costs of specific scientific projects. applicable
overhead costs should also be 1included.

Thus, the amounts reported should 1nc!vde the  CoNIs 0 planning g d
administration of both tntrameragi IS eNTrom ol RED orograms,
laboratory overhead. pay of miiitary cersonnol. Jeoarimental

adminitstration.

re,

Character of works Classifving research and development on the basis of
the character of the work, 1.e.. basic research, applied research, or
development, may pPresent problems. It mayv be necessarv 1n some cases to
employ a measure of Judgment 1in distrabuting obligations among
categories. In cases where an overlap exists., tunds should tbe assigned
to the category most appropriate to the Frincaipal tyvpe ot worhk
supported.

Intramural transfer of funds: A Federal auvency that transters tunds  to
another Federal agencyv for the support Ot research and development
should report such obligations or cutlavs as 1ts Own, 1he recoiving
agency is not to report, for purposes of this SUMY e, on funds
transferred to 1t from another agency, A subdivision of a0 agency that
transfers funds to another subdivision within that Aacency should alse
report such obligations or outlavs as 1ts own,

To assure that no undue distortion of tunds tor intramural rertormance
of research and development takes ~lace. the auenacy transterring the
funds should make a specilal effort. wlithin pract .cal limits, to
determine whether the ultimate performer 1s 1ntramural or extramural and
report accordingly. The transfer of funds to another Federal dgency
should not be the sole tasis for reparting that the RAD vertormance 1s
intramural.
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TABLES

lable I is for reporting outlays only.

Iable II is for reporting obligations only. Obligations shown in 1items
5 and 6 of table II should be identified by appropriation titles and
program activities as part of the descriptive narrative.

Tables III, IV, and ¥ are for the reporting of obligations for research
by field of science.

Definitions and a guide relating to fields of science are provided
on pages & through 15, although the examples provided for the
disciplines are not intended as a complete enumeration. Every
effort should be made to allocate obligations to a specific
discipline rather than to the ™not elsewhere classified (n.e.c.)"™
category. If specific allocation is not feasible, however,
obligations reported under the n.e.c. category should be identified
in an explanatory note. In reporting obligations for activities
concerned with interdisciplinary studies funds must not be
double-counted.

lables VI, YII: and YIII cover reporting of obligations by poarformer.
Definitions of performers appear on pages 12 to 15. Iten 2 1is for
identification of obligations for intramural personnel services and
related allowances: as defined in OMB Circular A-34, Section 25.1A.
Such obligations cover salaries for scientis*s and engineers and otner
intramura. support personnel, including planning and administrative
personnel.

Items 4, 6, and 8 are for identification of obligations to
federally funded research and development centers (FFRDC's)
appearing on Table IX and on the list of FFRDC's (pages 24 to 26).
Each agency should report obligations to each FFRDC *hat it uses
that appears on that 1list, even though the FFRDC may be Sponsored
by another agency. Obligations to FFRDC's administered by
university consortia should be included in the amounts under item
6.

Agencies mav not unilaterally delete organizations <classified as
FFRDC's from the 1list or add organizations thereto. Inquiries
concerning additions or deletions to the list of FFRDC's should be
directed t& William L. Stewart, Director, Division of Science
Resources Studies, National Science Foundation. Additional
information concerning FFRDC's is provided on pages 13 and 14 under
General Concepts and Definitions, and in Reporting Guidelines for
lable IX.
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Item 9 is for identification of obligations to State and 1local
government agencies for R&D activities financed by the Federal
Government.

Item 11 is for identification of obligations for R&D performance by

foreign individuals or foreign organizations (including
international or¢i3nizations in foreigrn countries) that is financed
by Federal agencies. Obligations made with funds separately

appropriated for special foreign currency programs should be
included in the totals for foreign obligations <(item 11) and
separately identified in item 12. These special foreign :currencies
are derived largely from funds provid:d under Public Law 480, 1954,
as amended. Care should be taken 0 report foreign performance
only once. For example, if a foreign performer is an educational
institution, obligations to that institution =<hou'd be reported
only under foreign performance and not also u.der universities and
z0l. ges.

Iabkle IX provides for reporting additional information on fiscal year
1985 R&D and R&D plant obligations to FFRDC's. This table requires the
breakdown of obligations for research and develogment reported in items
4y 6, and 8 of table VI by each FFRDC listed. This table also requires
the .reakdown by individual FFRDC of obligations for R&D plant reported
in items 3, 5, and 7 of table XI for FY 1985. Each agency should report
cbligations to each FFRDC it supports, even thcugh the FFRDC is
sponsored by another agency. Pages 26 to 26 provide a list of FFRDC's
by sponsoring agency and administering organization.

Table X. Countries included in each geographic area are as follows:

Europe: All countries of continental Europe and the British Isles.
Excluded are Greece and Turkey, which are classified under the Near
East.

Near East: Greece, Iran, Iraq, Israel, Jordan, Lebanon, Saudi
Arabia, Sudan, Turkey, and Egypt.

Asia: All countries of :ontinental Asia and Japan, the
Philippines, Sumatra, a1 ' Borneo. Excluded are Iran, Iraq, Israel,
Jordan, Lebanon, aid Saudi Arabia, which are included under the
Near East.

Africa: All countries of continental Africa except Egypt ard the
Sudan, which are under the Near East.

Latin America: All countries of continental South America, Central
America, the Caribbean, and Mexico.

Note that for table X, Jata for fiscal yvears 1986 and 1987 are not
required.




Table XI provides for reporting obligations for R&D plant by the
performer of research and development that the R&D plant supports
regardless of the plant's ownership or luocation.

Under item 1 report obligations for R&D plant that are provided to
support research and development performed intramurally.

Under item 2 report obligations for R&D plant that are provided to
support research and development by industrial firms excluding
FFRDC's.

Under item 3 report the amount obligated for R&D plant that is
provided to support research and development performed by FFRDC's
administered by industrial firms.

Under items 4 and 5 report obligations for R&D plant that are
provided to support R&D performance by universities and colleges
excluding FFRDC's and those that are provided to support
university-administered FFRDC's.

Under items 6 and 7
performers.

report the same information for nonprefit

Under item 8 report obligations for R&D plant that are provided to
support research and development performed by S.ate and local
g ernments.

Under item 10 report obligations for R&D plant located abroad that
are provided to support foreign recearch and development.

Note that the performer of rasear-h and development determines the
classification cf R&D plant onligations.

Tables A and . Data are to be provided by the Departments of
Agriculture, Commerce, Defense, Energy, the Interioir, Transportation,
and Health and Human Services; the Environmental Protection Agency; the
National Aeronautics and Space Administration; and the National Science
Foundation.

Definitions that were ©provided earlier in these instructions for

research and development, R&D plant, and performers apply to these
tables.

¥ Tables A and B are to be used for reporting the geographic
distribution of FY 1985 obligations for research and development
(table A) and R&D plant (table B) by State and performer or

performer supported. The performer categories are provided in each
table.




% R&D obligations to foreign performers or R&D plant obligations in
support of foreign performers shoulad not be reported.

x In tablie ine obligations for research and for dJdevelopment
should be provided as a combined amount.

¥ Both intramural and extramural obligations are required. The

extramural obligations are to Le reported in terms of prime
contracts or grants.

*¥ The principal location (State, outlying area, etc.) where the
work was perfarmed by the prime contractor, grantee, or intramt al
organization should be used as the basis of reporting. Where this
information 1is not available in existing records, the obligations
should be assigned %o the State, outlying area, etc. where the
principal plant or operational center of the prime contractor,
grantee, or intramural organization was located.

%¥ The amounts reported in these tables for each performer should

add to the totals reported for tables VI and XI of the Federal
Funds survey.

Jables C, D, and E. Data for these tables are to be provided by the
Departments of Agriculture, Defense, Energy, and Health and Human
Services; the National Aeronautics and Space Administration; and the
National Science Foundation.

Definitions for basic research, applied research, total research,
universities and colleges, and field of science and engineering that
were rrovided earlier in these instructions apply to these tables also.

¥ The total obligations repurted in tables C, D, and E must equal
obligations for basic research, applied research, and the combined
obligations for basic and applied research reported for item 5 of
tables VI, VII, and VIII of the survey.

*¥ The shuttle data provided in the areas of tables C and D enclosed
by astericks represent estimates provided by agencies for fiscal
vears 1985 and 1986 in last year's survey (Federal Funds, Volume
XXX1IV). Shuttle data are included for purposes of comparison. If
there are significant differences (increases or decreases) in the
distribution among the fields of science and engineering between
the current report and last year's report for fiscal vears 1985 and
1986, explain the reasons in the narrative section.




NARRATIVE STATEMENTS

Sheets are provided as worksheets for reporting a descrintion of the
content and objectives of the research, development, and R&D plant
programs being supported in fiscal vears 1985, 1986, and 1987, prior to
being entered in the narrative section of PCSURVEY.

Respondents are requested to identify R&D and R&D plant obligations by
appropriation title and by program activity or subactivity within each
appropriation, as shown in The Budget, Fiscal Year 1987.

For each program activity or subactivity +the R&D and R&D plant
obligations should be given for fiscal years 1985, 1986, and 1987.

In addition, brief descriptions should be provided of the research and
development or R&D plant construction supported under each program
activity or subactivity, including reasons for increases or decreases
during the 3-year period.

Respondents are encourag?d to confer with the staff of the National
Science Foundation in the developmert of descriptive material on
programs.




RELATIONSHIP TO [HE OFFICE OF MANAGEMENT AND BUDGET ANALYSIS

In response to Office of Management and Budget (OMB) Circular No. A-11
(Section 64, Exhibit 44, revised July 1984), agencies provide OMB with

their obligations and outlays for research and development by

character of work and R&D plant. They also provide data on R&D
obligations and outlays to universities and cclleges. OMB publishes

of these data ir the budget document, Special Analyses, Budget of

the United States Government. This document includes a report on the

provide as much detail on character of work or performers as Federal

distribution. Both the Federal Funds report and the OMB report,
however, use the same general definitions and guidelines. Therefore,
for the overall amounts reported for total research or development for
distribution by character of work, and for R&D plant, both Federal Funds
and OMB should be the same.

If there are differences between the R&D data submitted for the Federal
subdivision should provide an explanation for differences in total R&D

obligations, basic research obligations, and R&D obligations to
universities and colleges.

portion of the budget, but in its coverage of R&D data it does not

and provides no information on fields of science or geographic

report and for the OMB report, each reporting agency or




RELATIONSHIP TO (CASE) SURVEY ON FEDERAL OBLIGATICNS TO INDIVIDUAL
UNIVERSITIES AND COLLEGES FOR FY 1985

The following agencies have been requested to provide data to the
Federal Support to Universities (CASE) survey: the Departments of
Agriculture, Commerce, Defense, Education, Energy» Housing and Urban
Development, the Interior , Health and Human Services, Labor, State
(AID), and Transportation; the Environmental Protection Agency; the
National Aeronautics and Space Administration; the National Science
Foundation; and the Nuclear Regulatory Commission.

These agencies have been requested to provide specific obligational data
for fiscal year 1985 to NSF in response to the reporting system
established in 1965 by the Committee on Academic Science and Engineering
(CASE) of the Federal Council for Science and Technology; this survey is
referred to in these instructions as the Federal Support to Universities
(CASE) survey. The requested data cover obligations for research and
development and R&D plant to universities and colleges and to FFRDC's
administered by universities as well as data on other activities. In
general the ccncepts and definitions used ir, the Federal Support to
Universities (CASE) survey conform with the general guidelines in the
annual Federal Funus survey. Thus, for agencies participating in both
surveys, overall totals for research and developmeni and R&D plant to
universities and colleges and also to FFRDC's administered by
universities should be substantially the same. Where differences appear
in data reported for the two surveys, each reporting agency or
subdivision should provide an ex lanation for the differences.

Different totals can sometimes result from the fact that for the Federal
Funds survey and the Federal Support to Universities (CASE) survey
reporting is accomplished in different ways. For the Federal Funds
survey each agency includes in its reporting the amounts transferred to
other agencies for furtherance of its own purposes; the receiving
agencies do no report funds transferred to them. In the Federal Support
to Universities (CASE) survey, however, the data are reported by the
agencles in terms of individual performing institutions, and because of
this requirement, only the agency that makes the final distribution of
the funds can readily determine where the transferred or reimbursable
funds are obligated. For this reassh agencies reporting to the Federal
Support to Universities (CASE) survey include funds received from other
agencies and exclude funds transferred to other agencies, the reverse of
the procedure for the Federal Funds survey.

_23_
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FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTERS
The following is a 1list of the <centers to be used in providing
information for tables VI, VII, VIII, IX, and XI. The 1list is arranged
by sponsoring agency and administering organization. Respondents will
report under the FFRDC category funds obligated to centers identified on
this list.
DEPARTMENT OF DEFENSE

Office of the Secretary of Defense

Administered by other nonprofit institutions:

Institute for Defense Analyses (IDA), Arlington, Va.
Logistics Management Institute (LMI), Bethesda, Marvland

Office of the Secretary of Defense/0Office of the Joint
Chief of Staff (RAND Corporation 2/), Santa Monica, Calif.

Department of the Navy
Administered by other nonprofit institutions:

Center for Naval Analyses (Hudson Institute),
Arlington, Va.

Department of the Air Force
Administered by vniversities and colleges:

cincoln Laboratory (Massachusetts Institute of
Technology): texington, Mass.

Software Enginee:-ing Institute (Carnegie Mellon
University), Pittsburgh, Pennsylvania

Administered by other nonprofit institutions:
Aerospace Corporation, E1 Segundo, Calif.
C-3 I Divisior (MITRE Corporation 1/), Bed‘ord, Mass.

Project Air Force {RAND Corporationn 2/), Santa Monica,
Calif.

DEPARTMENT OF HCALTH AND HUMAN SERVICES
National Institutes of Health
Administered by industrial firms:

Frederick Cancer Research Facility (Program Resources,
Inc.), Frederick, Md.

- 26 -
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DEPARTMENT OF ENERGY
Administered by industrial firms:

Bettis Atomic Power Laboratory (Westinghouse-Electric
Corp.), Pittsburgh, Pa.

Hanford Engineering Develcocpment Laboratory
(Westinghouse-Hanford Corp.),» Richland, Wash.

Idavno National Engineering Laboratory (EG&G Idaho, Inc.;
Exxon Nuclear Idaho Co.; Argonne National Laboratory,
West3 Westinghouse Electric Corp.), Idaho Falls, Idaho

Knolls Atomic Power Laboratory (Genaral Elactric
Company), Schenectady, N.Y.

Energy Technology Engineering Center (Rockwell
International Corporation), Canoua Park, Calif.

Oak Ridge National Laboratory (Martin Marietta Corp.),
Oak Ridge, Tennessee

Sandia National Laboratories (Western Electric Co.: Inc.
-- Sandia Corp.), Albuquerque, N.M.

Savannah River Laboratory (E.I. du Pont de Nemours & Co.,
Inc.), Aikeny S.C.

Administered by universities and colleges:

Ames lLaboratory (Iowa State University of Science and
Technology), Ames, lowa

Argonne National Laboratory (University of Chicago and
Argonne Universities Assn.), Argonne, Ill.

Brookhaven National lLaboratory (Associated Universities,
Inc.), Upton, Long Island, N.Y.

E.O. Lawrence Berkeley Laboratory (University of
California), Berkeley, Calif.

E.0. Lawrence Livermore National Laboratory (Universityv
of California), Livermore. Calif.

Fermilab (Universities Research Association, Inc.),
Batavia, Il1i.

Los Alamos National Laboratory (University of
California), Los Alamos, N.M.

ODak Ridye Associated Universities, Oak Ridge, Tenn.

- 25 -~
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Plasma Physics Laboratory (Princeton University),
Princeton, New Jersey

Stanford Linear Accelerator Center (Stanford University),
Stanford, Calif.

Administered by other nonprofit institutions:

Pacific Northwest Laboratory (Battelle Memorial
Institute), Richland, Wash.

Solar Energy Research Institute (Midwest Research
Institute), Golden, Coiorado

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Administered by vniversities and colleges:

Jet Propulsion Laboratory (California Institute of
Technology), Pasadena, Calif.

NATIONAL SCIENCE FOUNDATION
Administered by vniversities and colleges:

National Astranomy and Ionosphere Center (Cornell
University), Arecibo, Puerto Rico

National Center for Atmospheric Rzsearch (University
Corporatiosn for Atmospheric Research), Boulder, Colorado

National Optical Astronomy Observatory (Association of
Universities for Research in Astronomy, Inc. 3/), Tucson,
Arizona

National Radio Astronomy Observatory (Associated
Universities, Inc.), Green Bank, West Virgiria

1/ Only the C3-1 Division of the MITRE Corpnration should be reported as
a FFRDC. All other agency support to MITRE should be reported under
"other nonprofit institutions excluding FFRDC's."

2/ Only the Project Air Force and the Office of the Secretary of
Defense/0Office of the Joint Chief of Staff portions of the RAND
Corporation should be repcrted as an FFRDC. All other agency support to
RAND should be reported under "other nonprofit institutions excluding
FFRDC's."

3/ As >f February, 1984 this center incorporates four divisiuns, three

of which were formerly separate FFRDC's -- Cerro Tololo Inter-American
Observatory, Kitt Peak National Observatory, and the Natiomnal Solar
Observatory (formerly Sacramento Peak Observatory). The fourth

division, the Advanced Development Program Division 1is located in
Tucson, Arizona and 1is a new entitv with primary responsibility for
advanced research in the development of large telescopes.
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Page: 1

TABLE I

Outlays for research and development and R&D plant

fiscal years 1985,

(Dollars in thousands)

1986, and 1987

OMB No. 3145-0006
Interagency Report Control
No. 1155 NSF-AN

FYlo9ogs FY1l9386 FY1lo9g87
Item | R&D AND R8ZD PLANT ]
L) | FF XXXV FF XXXIV |  FF XXXV FF XXXV
Actual Estimate = Estimate Estimate
36 36 3 36 3 3 266 Y6606 | 36 3 3 336 36 6 X6 36X IO K |
Research & x % x|
| development % | % x|
I | % | % x|
I | % | % x|
I | % | % x| |
I * | % x| I
| % | % x| I
I * | % x| I
I * | % x| I
I % | % x| |
I * | % x| ]
1 | Total, research & |x | % x| I
| development % | % % | |
| % | % % | |
| R&D plant x | % x| |
I % I | % x| |
I | % I | % x| [
| | % I | % x| I
| | % I | x| I
! | % I | % x| I
I | % I | % x| I
| % * x| |
I x % x |
| % % % ]
2 Total, R&D plant..|x % % |
X X % |
0 Total research & % * % ]
| development and | % x x |
| R&D plant | % % x |
I | % % x| I
3 R&D plant as % of % x| |
item 0............ % % % % % | %
% % |
E333333333383 3333333333833 |

ERIC

Aruitoxt provided by Eic:




Page: 2

TABLE II

Summary of otligations for research and development and R&D plant
fiscal years 1985, 1986, and 1987

(Dollars in thousands)

OMB No. 3145-0006
Interagency Report Control
No. 1155 NSF-AN

- 2
- |
FYl1l985 | FY1l986 FY1l938g7
Item CHARACTER OF WORK ]
FF XXXIV FF XXXV FF XXXIV |  FF XXXV FF XXXV
Estimate Actual Estimate Estimate Estimate
36 36 3 36 26 3 36 JE 6 36 € X I 1333333333333 3]
1 Basic research.... Ix
X
| % |
As % of item 5.. % % | % %
2 Applied research..
|
As % of iter 5.. % % % %|
3 Total research 1/,

As % of item 5..

N
N

Development.......

As % of item 5..

N
N
N

LR B ILE RS SIS 88 8 8L 88 SN & F 888 & 1

Total research 8§
development.....

Total R&D plant...

As % of item 0..|

BN

s
BN

MK A MK A A KA A KM A MK A AN A K K K K K K

. o e e S e s e e e o e e

Total research
& development
and R&D plant...

X

%*
%*
%*
%
*
%
%*
%*
%*
%
%
%
%*
%*
%*
%*
%
%*
%
%
%*
%*
%
%
%
%
*
%
%
%
%
%
*
%
%*
%
%
%

%
%
%
%
%*
%
*
%
%*
%*
%
*

%
%
%
%

1333333333333 13.3.3.3.3.3.3.3.3.3.3.]

1

. . N N
. AN . B o
e e o s e e o — e e it o —— —— —— — ———— e | ——— — ———— . ———— ——— s ——

1/ Basic research plus spplied research equals total research.
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"ABLE

III

Obligations for basic, applied, and total research
Wy field of science and engineerin

g, fiscal vyear

(Bollars in thousands)

1985

OMB No. 314E-0006
Interagency Report Control
No. 1155 NSF-AN

FIELD OF SCIENCE AND EI'GINEERING

Basic

research

Applied

research

Tor.1l

research 1/

FF XXXIV
Estimate

100000

103020
103040
1r3060
106000
109000

Life sciences, total

Biological (excl. ‘envrmtl.)
Environmental biology
Agricultural

Medical

200000

201000
202000

209000
300000

3010%9
302000
303000
309000

36 36 36 36 3 3 X € €363

FF XXXV
Actual

FF XXXIV
Estimate

FF XXXV
Actual

FF XXXIV
Estimaie

FF XXXV
Actual

1 3333333333333

3333833233333

%
%
%
*
%
*
%
*
%
%

Psychology, total

Biological aspects
Social aspects

Psychological sci., r.e.c.

Physical sciences, total

Astronomy. ..
Chemistry
Physics

Physical sciences, n.e.c. 2/..

400000

401000
402000
403000
409000

b3
L3
b3
L3
b3
%
b3
*
b3
L3
%
*
b3
b3
*
%
L3
b3
*
%
*
%
%
*
%
*
%
%
%
%
%

Atmospheric...

Geological

Environmental sci., n.e.c.

Environmental sciences, total....

*
%
*
X%
*
%
3

%
*
%
¥
B3
b3
%
%
%
*
%
*
%
*
%
%
%
%
*
%
*
%
*
%
*
%
%
%
%
*
%
*
%
%
%
%
%

b3.2.3.3.3333333 8]

%
*
%
%
*
%
*
%
%
%
*
%
%
*
%
*
*
*
%
X*
%
*
%
%
X%
%
%
%
*
%
*
%
%
*

*
%
%
*
%
*
%
*
%
%
%
%
X%

132333383383

********)“**********************************

1333333333338

Q

ERIC3

Aruitoxt provided by Eic:
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Page: ¢ TABLE III (cont.)

- 3
|
Basic research Applied research Total research 1/
Item FIELD OF SCIENCE AND ENGINEFRING
FF XXXIV FF XXXV FF XXXIV FF XXXV FF XXXIV FF XXXV
Estimate Actual Estimate Actual Estimate Actual

3333333333333, (3333333333333, 36 36 36 3 36 36 96 2 363 3 X XX
500000 Mathematics and computer * * * % % *
sciences, total................. * % * % % *
% % % % 3 %
501000 Mathematics.................... .3 .3 * % % %
% 3 % % % %
502000 Computer sciences.............. % % % % I % %
3 % 3 % x 3
509000 Math. & compt. sci., n.e.c. 2/.(x * b3 3 % %
% 3 % % % %
600000 Engineering, total............... % * % % * *
* 3 b3 X % %
% 3 % 3 3 3
601000 Aeronautical................... X % % _ * * *
% % * % 3 %
602000 Astronautical.................. % % * % % *
% 3 % % % %
603000 Chemical....................... * % % % % %
% % % x % 3
604000 Civil....... .., L L % 3 % %
% % 3 % % %
605000 Electrical............cuuuu.. % * 3 % % *

% % % % % X -
600000 Mechanical..................... % * 3 % % %
% 3 X % % %
607000 Metallurgy and materials ...... % * * * * %
% % % % % %
609000 Engineering, n.e.c. 2/......... % * * % % *
% 3 x % % %
700000 Social sciences, total........... % % % * 3 %
X * * 3 3 %
x % 3 * 3 %
701000 Anthropology........oovvvnn.. % % * * * 3
% % X % % %
, 702059 Economics...................... * % X X X X
% * % % * %
705000 ! Political science.............. % % X % % 3
| % % % % % %
706000 | Sociology...................... b3 Ed % % * %
X % % % 3 3
709000 Social sciences, n.e.c. 2/..... * % % % % %
% 3 % % % %
800000 Other sciences, n.e.c. 2/........ X % % % % %
% % 3 % % %
000000 Total, all fields 3/ ............ % x | % x *x %
133333333333 83 (B3333333333 3833 13333333333 533

1/ Basic research plus opplied research equals total research.
27 Not elsewhere classified.
3/ Totals equal items 1, 2, and 3, respectively, in table II for 1985 for basic res., applied res., and total res.
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Page: 5 TABLE OMB No. 3145-0006
Interagency Report Control
Obligations for basic, applied, and total research No. 1155 NSF-AN
by field of science and engineering, fiscal year 1986
(Dollars in thouscnds)
4
Basic research Applied research Total research 1/
Item FIELD OF SCIENCE AND ENGINEERING
FF XXXIV FF XXXV FF «XXIV FF XXXV FF XXXIV FF XXXV
Estimate Estimate Estimate Estimate Estimate Estima te

36 36 36 36 € 36 36 36 36 96 36 36 I € 36 36 36 36 36 36 36 36 36 36 36 3 I 3696 36 26 96 € 36 I 96 € 3 I I
100000 Life sciences, total............. % % % % % *
* % % % % %
x % % x % %
103520 Biological (excl. envrmtl.) % % % % % %
* % x x % *
103040 Environmental biology.......... % % % % % ¥
x * * % % %
103060 Agricultural................... % % % % % ¥
% x % x % 3
106000 Medical.......iivriininnnnnns % % % % % %
* x x * % %
Life sciences, n.e.c. 2/, .. ....|% % % % % %
* x % % % %
200000 Psychology, total................ % % % % %
% % % % % %
% % * % % %
201000 Biological aspects............. % % % % % %
% % * * % %
202000 Social aspects................. % % % % % %
% % * * % %
209000 | Psvchological sci., n.e.c, ....|* % % % % *
x % % * % %
300000 Physical sciences, total......... % % % % % %
% % % % % %
% ¥ % x % %
301000 Astronomy...........cciivnn % % % % % %
* x % x * %
302000 Chemistry.......ccviiiiinnnn. % % % % % %
% % % % % %
303000 Physics....coiiiiiiienennnnnnns % % % % % %
% % * % % %
509000 |___ Phvsical sciences, n.e.c. 2/...|% % * x % %
% % x * % %
400000 Environmental sci nces, total....|X % % % % %
* % % % % %
% % % % % %
401000 Atmospheric.................... % * % % x L x
x % * * % %
402000 Geological.............. % % % % X %
* * * % % %
403000 Oceanography........ccoivivnnns % % * % % %
* * % * % %
409000 Environmental sci., n.e.c. 2/..|% % % % % %
3€ 26 € € J6 J6 3% 26 36 € 36 96 6 ) 3696 36 96 36 96 3¢ 26 96 € 26 3 I ) 3696 6 26 36 € 36 6 36 € 36 I 3

RICR2

IToxt Provided by ERI




Page: 6 TABLE IV (cont.)
4
Basic research Applied research Total research 1/
Item FIELD OF SCIENCE AND ENGINEERING
FF XXXIV FF XXXV FF XXXIV FF XXXV FF XXXIV FF XXXV
tstimate Estimate Estimate Estimate Estimate Estimate

36 36 26 36 36 96 36 JE 36 36 36 36 € 3 36 € € 36 36 36 36 JE 96 € € 36 € 3 36 36 3 JE 36 36 36 36 96 96 2 36 )€
500000 Mathematics and comput - % % % % % %
sciences, total...... .......... % % * % % %
% % % % % %
501000 Mathematics.................... * % % »* »* £
% % * x % %
502000 Computer sciences.............. % % * * % *

% % % % % % -
509000 Math. & compt. sci., n.e.c. 2/.]x % % % % %
% % * * % %
600300 Engineering, total............... % % % % ¥ %
% »* % % % %
x x % * % %
601000 Aeronautical................... 3 % * * . %
% * % % % %
602000 Astronautical.................. * * * »* * *
% % * % % %
603000 Chemical....................... % % * % % %
% % x % % %
604000 L0 R 1 % % % % % %
% % * % ) %
605000 Electrical ..................... % % * % % %
% * % % % %
606000 Mechanical................... .. * * % % »* %
% % * x % %
607000 Metallurgy and mater-.als....... 3 * »* * % %
% * % x % %
609000 Engineering, n.e.c. 2/......... % % % % % %
* % % * % %
700000 Social sciences, total........... % ¥ % % % x
% % % % % %
% x % % % %
701000 Anthropology................... % % % % % %
% % 3 % % %
702000 Economics...............cc0.... % % * % »* *
% % % % * %
705000 Political science.............. * * * * % *
% % * % % %
706000 Sociology..ovvviniinnnnnn.. % * % % % %
% x % % % %
705000 Social sciences; n.e.c. 2/., »* * »* * * *
% % * * % %
800000 Other sciences, n.e.c. 2/........1x % % % % %
% % x x % %
000000 Total, all fields 3/ ............ % % % % % %
3636 26 36 36 JE 36 3 36 36 JE 36 I 3¢ (333333337885 % 36 36 % 36 3 36 JE I 36 € 36 26 26 )€

1/ Basic research plus applied research equals total

2/ Not elsewhere classified.
3/ Totals equal items 1, 2, and 3, respectively, in table II for 1386 for basic res., applied réz » and total res.

ERIC
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Page: 7 TABLE V OMB No. 3145-0006
Obligatiors for basic, avplied, and total research Nlc?.ielrla?;mngr?::ori control
by field of science and engineering, fiscal year 1987
(Bollars in thousands!
5
| .
Item FIELD OF SCIENCE AND ENGINEERING Basic research Applied research Total research 1/
F& XXXV FF XXXV FF XXXV
Estimate Estimate Estimate

100000 Life sciences, total.............

103020 Biological (excl. envrmtl.)

103040 Environmental biology..........

103060 Agricultural...................

106000 Medical...............oivennn.

_109006 ife sciences, n.e.c. 2/.......

200000 Psychology, total................

201000 Biological aspects.............

202000 Social aspects.................

209000 Psychological sci., n.e.c.

300000 Physical sciences, total.........

301000 Astronomy................un...

302000 Chemistry.............cco ...

393000 Physics.........iviiiniennnnn,

309000 Physical sciences; n.e.c. 2/.

400000 Environmental sciences, total...

401000 Atmospheric.................... —
402000 Geological................cc....

403000 Oceanography...................

409000 nvir a i n.e¢. 2/,,

FRIC.56 187
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TABLE v (cont.)

Basic research

Applied research

Total research 1/

FF XXXV
Estimate

FF XXXV
Estimate

FF XXXV
Ffstimate

S
Item FIELD OF SCIENCE AND ENGINEERING
500000 Mathematics and comruter

sciences, total.... .............
501000 Mathematics....................
502000 Computer scie ces..............
_559000 Math. ompt. Sci., n.e.c. 2/.
6000900 Engineering, total...............
601000 Aeronautical...................
602000 Astronautical..................
603000 Chemical.......................
6064000 Civil........... ... . oL,

€05000 Electrical...................
606000 Mechanical.....................
637000 Metallurgy and materials.......
519100 | ngineerin n.e.¢. 2/, ... .....
700000 Social sciences, total...........
701000 Anthropology...................
702000 Economics. ....................
705000 Political science..............
706000 Sociology............ .........
_709000 Social sciences, n.e.c, 2/.....
800000 Other sciences, n.e.c. 2/. .....,
000000 Total, all fields 3/ . ..........

1/ Basic research plus applied research equals total research.
2/ Not elsewhere classified.

3/ Totals

2qual items 1, 2, and 3, respectively, in table II for 1987 for basic research,
applied research, and total research.
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Page: 9 M T T T I MW ties ol
i ade vy ettt Jant g
Obligations for researc™ a~3 gevelocme~t Dy D@-to-ma- g-o SNITastet S owra R T SR AN
FLISTAL Ve~ NI
LNLIeTS it ONOEANCS
- &
T ~ — N - - - e
| ' %3as:c r~esaa-o~ oslves mgsasmos CEv el oo ot
Item | PERFCRMER R e N i . o
| . FEOVA\ T NG SN, SRR SN S AN SRR RO
| . Ssti~ata AX8wdh L AFTATNAS L Aiteen . ixlitade RN QU
| TR TR X AR TR XY
01 | Federal intramural 1 Y 2 2 2 2 2
| ty Y X X X X
| As %X of total (1tem OO 2 W R TR U DU S S S
| Y EY x X X X
02 | Personnel costs . LIV LN . TN N D TN TR\ R
| K X X X X X
03 | Indust. firms excl. FFRDC's 3 Y 2 1Y 2 2 2
| Y X X X X X
| As % of total (i1tem OO LR L r . UL UL SR S S
| iKY X X X X X
04 | FFRDC's 3/ adm. by indust firms 1% Y X x X N
| LY X X x x X
| As % of total (1tem OO ix SR R RO SO TG I .
| R x x x x X
05 | Univ. & coll., excl. FFRDC's 3 Y 1Y Y 2 2 2
| R Y LY LY X x X
| As % of total (1tem (O 1r %X A hr, LT S S
| MEY X X x X x
06 { FFRDC's 3/ adm. by univ. & coll 2 b 2 2 I R S
| ) x x x x X
07 | Nonprofit inst. excl FFRDC's 3 2 * X N . -
| HE x x x x X
08 | FFRDC's 3/ adm. by nonprof. inst 2 2 ) X L R S
| HEY X X X X X
_ 09 d local governmants . ® x —_ b A R
X Y x X X X
10 | Total, all domestic performers R b X X A S
| HE Y x X x x
11 | Foreign &/ . ... ........... i ® X X L L S S L
| e X X X X X
12 | Amount of i1tem 11 supported by R x x X X x
| separate appropriations for Y X X X 2 X
| " r reng og ™ i LN . DL B DN T S
| X x X X X X
00 | Total, all performers 5- ix x x X X x
LR RTRTTXRRRY _txjTRITeXRTRRL o
1/ For sach totr” (basic research.: applied research or Sevelopmert . (a8 M3t N & & 2= *o- tem L
(Federal intramural!). Even if all work 13 Prrformed extrswn-aliy. t™ CUss 855018200 wi o
the planning and administration of such progrems Dy Federal mersovw. mst N ~aae - tee
2/ Amount of item 1 for perswwel costs.
3/ federslly funded research and devel~cment centers (See i1nstmactiors *o- Sist
4/ See instructions for definition of foreign pertormers
1.30 5/ Totals equel itews 1. 2, and &, respectively. 1n tadle I +ov 1RE f0n Nasic ~wSas . AX LI WS . s\ WL oowmas L g




Page: 10 TABLE VII OMB No. 3145-0006

Interagency Report Control
Obligations for research and development by performer and character of work No. 1155 NSF-AN
fiscal year 1986

(Dollars in thousands)

I A
Basic research Applied research Development
Item PERFORMER
FF XXXIV FF XXXV FF XXXIV FF XXXV FF XXXIV FF XXXV
Estimate Estimate Estimate Estimate Estimate Estimate
3636 36 369636 36 3 696 )€ 3 ) 3636 3 36 36 36 36 36 36 36 36 26 96 € 36 36 3 36 36 36 36 96 JE96 36 36 36 3¢
01 Federal intramural 1/ ........... % % % % »* %
% % % % % %
As % of total (item 00) ....... % % % % |% % % % | % % % %
% % % Y % %
02 Personnel costs 2/ .............. *x( x| ¢ ) | %( %] ( )1 %( PEIN ¢ )
% % % % % %
03 Indust. firms excl. FFRDC's 3/...(% * * * 4 %
% % % % % %
As % of total (item 00) ....... % % % % | % %% % | x % % %
% % % % % 3
04 FFRDC's 3/ adm. by indust. firms.|* % % % % %
% % % ¥ % %
As % of total (item 00) ....... % % % % |x % % %_|x % % %
x % % % % %
05 Univ. & coll., excl. FFRDC's 3/..|x % % % % %
% % % % % %
As % of total (item 00) ....... % % % % ] % %% % | %% %
% % % % * %
06 FFRDC's 3/ adm. by univ. & coll..|x % % % * %
% % % % % %
07 Nonprofit inst. excl. FFRDC's 3/.|x % % % * %
% % % % % %
08 FFRDC's 3/ adm. by nonprof. inst.]x % % % % %
% % % % % %
09 | State and local governments ....,,|x % x x % %
% % % % % %
10 Total, all domestic performers ..|x % % % % %
% % % % % %
11 Foreign 47 ... ........ ... ... . ..... % % % % % %
% % % % % %
12 Amount of item 11 supported by % % % % % %
separate appropriations for % % % % % %
"spec. foreign currency prog.™.|¥( Ix] ) | %( %] ( 2| %(C %|( )]
% % * % x %
00 Total, all performers 5/ ........ x % * % * *
3636 96 36 JE9E 36 26 JEIE I 26 6 1333333333388 % 3696 36 96 96 36 3 36 IEIE 36 ) ) )
1/ For each total (basic research, applied research or development ), there must be an entry for item 1
(Federal intramural). Even if all work is performed extramurally, the custs associated with
the planmning and adwministration of such programs by Federal personnel must be reported.
2/ Amount of item 1 for personnel costs.
3/ Federally funded research and development centers. (See instructions for list.)
4/ See instructions for definition of foreign performers.
5/ Totals equal items 1, 2, end 4, respectively, in table II for 1986 for basic research, applied res., and development. 1_E§:3

o 192
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Page: 11 TABLE VIII OMB No. 3145-0006
Interagency Report Control
Obligations for research and development by performer and character of work No. 1155 NSF-AN
fiscal year 1987
(Dollars in thousands)
8
Basic research Applied research Devel opment
Item PERFORMER
FF XXXV FF YXXV FF XXXV
Estimate Estimate Estimate —
01 Federal intramural 1/ ...........
As % of total (item 00) ....... % % %
02 Personnel costs 2/ .............. ( ) ( ) ( )
03 Indust. firms excl. FFRDC's 3/...
As % of total (item 00) ....... % % %
04 FFRDC's 3/ adm. by indust. firms.
As % of total (item 00) ....... % % %
05 Univ. & coll., excl. FFRDC's 3/..
As % of total (item 00) ....... % % %
06 FFRDC's 3/ adm. by univ. & coll..
07 Nonprofit inst. excl. FFRDC's 3/.
08 FFRDC's 3/ adm. by nonprof. inst.|
09 State and local governments .....
10 Total, all domestic performers ..
11 Foreign 4/ .....cceceve... ce e
12 Amount of item 11 supported by
separate appropriations for
"spec. foreign currency prog.", [ ) C ) ( )
00 | Total, all performers 5/ ...,....
1/ For each total (basic research, applied research or develnpment), there must be an entry for item 1
(Federal intrsmural). Even if all work is performed extramurally, the costs associated with
the planning and administration of such programs by Federal personnel must be reported.
2/ Amount of item 1 for persommel costs.
3/ Federally funded research snd development centers. (See instructions for list.)
4/ See instructions for definition of foreign performers.
5/ Totals equal items 1, 2, snd 4, respectively- in table II for 1987 for basic research, applied res., and development.
1]
¥o
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TABLE IX

Obligations for research and development and R&D plant at individual
federally funded research and development centers, fiscal year 1985

(Dollars in thousands)

OMB No. 3145-0006
Interagency Report Control
No. 1155 NSF-AN

Federally funded research and development centers |
(FFRDC's). (Report obligations for any FFRDC used R&D obligations |
by respondent agency.)

R&D

plant

obligations

Administered by industrial firms:

Bettis Atomic Power Laboratory (Westinghouse
Electric Corp.), Pittsburgh, PA..................

Reso. ces, Inc.), Frederick, MD............... ...

Hanford Engineering Development Laboratory
(Westinghouse-Hanford Corp.), Richland, WA.......

Oak Ridge National Laboratory (Martin
Marietta Corp.), Oak Ridge, TN.............0.....

Jdaho National Engineering Laboratory
(EG&G Idaho, InC-); Idaho Falls, ID --------------

Knolls Atomic Power Laboratory (General
Electric Company), Schenectady, NY...............

Energy Technology Engineering Center (Rockwell
International Corfroration) Canoga Park, CA......

Sandia National Laboratories (HWestern Electric Co.,
Inc.-Sandia Corp.), Albuquerque, NM..............

Savannah River Laboratory (E.I. du Pont

de Nemours & Co , Inc.), Aiken, SC. .. ... ieuo..

Total 1/

2/

Administered by universities and colleges:

Ames Laboratory (Iowa State University of
Science and Technology), Ames, IA............v...

Argonne National Laboratory (University of Chicago
and Argonne Universities Assn.), Argonne, IL.....

Brookhaven National Laboratory (Associated
Universities, Inc.), Upton, Long Island, NY......

E.0. Lawrence Berkeley Laboratory
(University of California), Berkeley, CA.........

E.0. iawrence Livermore National Laboratory
(University of California), Livermore, CA........

Fermilab (Universities Research Association,
Inc.); Batavia; IL ...............................

Jet Propulsion Laboratory (California Institute of
T n Pasade CA. . et e s

196

197
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Page: 13 TABLE IX (cont.)

_ 9

Federally funded research and development centers |
(FFRDC's). (Report obligations for any FFRDC used R&D obligations R&D plant obligations
by respondent agency.)

Administered by universities and colleges (cont.):

Lincoln Laboratory (Massachusetts Institute
of Technology), Lexington, MA....................

Los Alamos National Laboratory
(University of California), Los Alamos, NM.......

National Astronomy and Ionosphere Center
(Cornell University), Arecibo, PR................

National Center for Atmospheric Research
(University Corporation for Atmus “eric
Research), Boulder, CO..............vvvu

National Optical Astronomy Observatory
(Association of Universities for Research
in Astronomy, Inc.), Tucson, AZ 3/........c00....

National Radio Astronomy Observatory
(Associated Universities, Inc.), Green Bank, WV..

Oak Ridge Associated Universities,
0K Ridge, TN........oiiiiiiriirenrenennonnnnnens

Plasma Physics Laboratory
(Princeton University), Princeton, NJ............

Software Engineering Institute (Carnegie Mellon
University), Pittsburgh, PA......................

Stanford Linear Accelerator Center (Stanfc-d

University), Stanford, CA,.............. et et e eens
Total G/ 57

Administered by other nonprofit institutions:

Aerospace Corporation, El Segundo, CA..............

Center for Naval Analyses (Hudson Institute),
Arlington, VA. . . .. ittt ittt ettt

Institute for Defense Analyses (IDA),
Arlington, VA.. ... ... ..ttt ioteeneeas

Logistics Management Institute (LMI),
Bethesda, MD...........ciiiii i irneeronennnnnss

C3-1I Division (MITRE Corp.), 6/
Bedford, MA.. ... ... ittt i,

Office of the Secretary for Defense/0ffice of the
Joint Chief of Staff (RAND Corp.), Wash., DC 7-/..

Pacific Northwest Laboratory (Battelle
Memorial Institute) Richland, WA................

Project Air Force {RAND Corporation), 7/
Santa Monica, CA.......iiiiitiieiiiennnrinnnnnns

Sogar Energy Re§earch Institute (Midwest

2 S o 2 v g e o 2 s o s 4w 3.0 s s e

Total 8/ 9/

o 198
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TABLE IX (cont.)
- 9

1/

2/
3/

L4

5/
6/

1/

8/

v

Totals equal combined obligations for basic research, applied research, and development, as reported
in item ¢ of table vI.

Totals equal item 3 of table XI for 1985.

As of February, 1984 this center incorporates four divisions, three of which were formerly separate
FFRDC's - Cerrv Tololo Inter-American Observatory, Kitt Peak National Observatory, and the National
Solar Observatory (formerly Sacramento Peak Observatory). The fourth division, the Advanced Development
Program Divicion is located in Tucson, Arizona and is a new entity with primary responsibility for
advanced research in the development of large telescopes.

Totals equal combined obligations for basic research, applied research, and development, as reported

in item 6 of table vI.

Totals equal item 5 of table XI for 1985.

Only the €3 Division of the MITRE Corporation should be reported as an FFRDC. All other agency support
to MITRE should be reported under “"other nonprofit institutions excluding FFRDC's."

Only the Project Air Force and the Office of the Secretary for Defense/Office of the Joint Chief of
Staff portions of the RAND Corp. should be reported as FFRDC's. All other agency support to RAND
should be reported under "other nonprofit institutions excluding FFRDC's."

Totals equal combined obligations for basic research, applied research, and development, as reported
in item 8 of table VI.

Totals equal item 7 of table XI for 1945.

Note: Each supporting agency should report obligations to each FFRDC it uses even though the FFRDC may be

under the sponsorship of another agency. See instructions for list of FFRDC's shown by sponsoring
agency and administering organization.

SVTY




ull

-h

8
Page: 15

TABLE X

Obligations for basic research and total research and developnent to foreign

performers 1/ by geographic area and country, fiscal vear

(Dollars in thousands)

1985

OMB No. 3145-0006
Interagency Report Control
No. 1155 NSF-AN

S—
GEOGRAPHIC AREA

Code AND COUNTRY Basic research only 2/ Total research and development 3/
010000 Europe, total ..............
010100 Austria ..................
010200 Belgium ..................
010300 Denmark ............ .00,
010400 Finland ......cc0iiveuvnn
010500 France ............cc00uen
010600 Iceland ..................
010700 Ireland ... ... ...........
010800 Italy ....... ... ..., _
010900 Netherlards ..............
011000 Norway .......coovuevnennn
011100 Poland ........c.civivennn.
0112903 Portugal .................
011300 SpPain ...t
011400 Sweden ................ ...

—011500 | Switzerland .......... .

1/ See instructions for definition of a foreign performer. 2/ Total of cols. equals basic res. in item 11 in table VI.
3/ Total of coiumns equais ihe sum of vasic research, applied research, and development in item 11 in table VI.

~ bt
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S——

TABLE X (cont.)

Obligations for basic research and total
performers 1/ by geoqraphic area

(Dollars in thousands)

OMB No. 3145-0006
Interagency Report Control

research and development to foreign No. 1155 NSF-AN
and country, fiscal year 1985

Code

GEOGRAPHIC AREA
AND COUNTRY

Basic research only 2/

Total research and development 3/

: 011699
011616
011620
011630
011640
011700
011800
011900

United Kingdom, total

England ................

Scotland ...............]

Bermuda ................
Other United Kingdom ...

Hest Germany .............

020000
020100
020200
020300
020400
020500
027600
020700
020800
020900
021000
021100
021200
021400

Asia, total ........,........

1/ See instructions for definition of a foreign performer.
3/ Total of columns equals the sum of basic research, applied r

-

g
Ll{fC‘ 203

2/ Total of cols. equals basic res. in item 11 in table VI.
esearch, and development in item 11 in table VI.
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Page: 17 TABLE X (cont.) OMB No. 3145-0006
Obligations for basic research and total research and development to foreign J:{O{;mrgmort Control
performers 1/ by geographic area and country, fiscal vear 1985
(Dollars in thousands)
SE—
Code GEgﬁgAggﬁﬁra$EA Basic researcn only 2/ Total research and development 3/

030000 | Near East, total ...........
030100 Greece ...................
030200 Israel ...................

030300 Jordan ................... —
030400 Lebanon ..................
030500 Syria ....... . i,
030600 Turkey ............c000n..
030700 Egypt ..........ccivnnnn.
030800 Other Near East ......,. is
040000 | Africa, total ..............
040100 Kenva ............c000ueen
‘ 040200 Liberia ..................
040300 Nigeria ..................
040400 Sudan ............. .. ...,
040500 Uganda ...................
040600 Union of South Africa ....
040700 | oOther Africea .......... tes

1/ See instructions for definition of a foreign performer. 2/ Total of cols. equals basic res. in item 11 in table VI.

3/ Total of columns equals the sum of basic research, applied research, snd development in item 11 in table VI,




Page: 18 TABLE X (cont.) OMB No. ~745-0006

. . Interagenzy Report Control
Obligations for basic research and total research and development to foreign No. 1155 NSF-AN
performers 1/ by geographic area and country, fiscal year 1985

(Dollars in thousands)

10
GEOGRAPHIC AREA
Code AND COUNTRY Basic research only 2/ Total research and development 3/

050000 Latin America, total .......
050100 Argentina ................
050200 Bolivia ..................
0503060 Brazil ...................
050400 Chile ............ ...
050500 Colombia .................
050600 Costa Rica ...............
050700 Ecuador ..................
050800 El Salvador ..............
050900 Mexico ...................
051000 Panama ...................
051100 Peru ......iiiiinnnn.,
051200 Uruguay ..................
051300 Venezuela ................
051400 Qther Latin America ,....,
060000 | Australia ..................
070000 Canada .....................
080000 | New Zealand ................
090000 ernational or ization

000000 | Total, all ar rganiz.

1/ See instructions for definition of a foreign performer. 2/ Total of cols. equals basic res. in item 11 in table VI.

3/ Total of columns equals the sum of basic research, applied research, and development in item 11 in table vI.

o 207
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Page: 19 TABLE XI OMB No. 3145-0006
Interagency Report Control
Obligations for R&D plant by performer of research and development supported No. 1155 NSF-AN

fiscal years 1985, 1986, and 1987

(Dollars in thousands)

I § U
PERFORMER OF FY1l9385 FY1l9386 FY1l9 387
RESEARCH AND
Item DEVELOPMENT
SUPPORTED FF XXXIV FF XXXV FF XXXIV FF XXXV FF XXXV
Estimate Actual Estimate Estimate Estimate
36 366 JE 96 3 3 36 36 96 € 36 36 3€ 36 36 96 36 36 96 € 36 9636 36 96 36 X

01 Fed. intramural...

02 Industr. firms,
excl. FFRDC's 1/

03 FFRDC's 1/ adm. by
industr. firms....

04 Univer. & colleges
excl. FFRDC's 1/

05 FFRDC's 1/ adm. by
univer. & coll..

06 Nonprofit inst.
excl. FFRDC's 1/

07 FFRDC's 1/ adm. by
nonprofit inst..

08 State and local
government......

09 Total, all domes.
performers......

10 Foreign 2/........

00 Total, all
performers 3/...

% %* %
% %* %
% % %
% %* %
% %* %
% % %
% % %
% %* %
% % %
% %* %
% %* %
% % %
% % %
% % %
% % %
% % %
% %* %
% % %
% %* %
% %* %
% % %
% %* %
% % %
% % %
% %* %
% %* %
% % %
% %* %
% %* %
% % %
% % %
% %* %
% %* %
% % *

133333333333 ] 133333333833 LA

1/ Federally funded research and development centers.
2/ See instructions for definition of foreign RED plant.
3/ Equals item 6 of table II.

OO
e
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Page: 20 Table A. Obligations for research and development, by State and performer, OMB No. 3145-0006
fiscal year 1985 Interagency Report Control
No. 1155 NSF-AN
(Dollars in thousands)
- A
L
Industrial FFRDC's %/ Univ. and FFRDC's %/ Other FFRDC's »/ State and
CODE Federal firms admin. by colleges admin. by nonprofit admin. by local
State 1/ intramural excluding industrial excluding univ. and institut. other govern -
NO. FFRDC's x/ firms FFRDC's »/ colleges excluding nonprofit ments
FFRDC's x/ institut.
2/ 3/ 4/ 57 6/ 17 8/ 9/
00000 Total
10061 ALABAMA
11091 ALASKA
12081 | ARIZONA
13071 | ARXANSAS
14092 | CALIFORNIA
15082 | COLQRADOD
16011 CONNECTICUT !
17051 DELAKARE
18052 DIST.OF COLUMBIA
19053 FLORIDA
20054 GEORGIA
21093 HAWAII
22083 IDAHO |
23031 ILLINOIS
26032 INDIANA
25041 10WA
26042 KANSAS
27062 KENTUCKY S
28072 LOUISIANA
2?072 MAINE

211

212
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Page: 21 Table A. Obligations for research and development, by State and performer, oM8 No. 3145-0006
fiscal year 1%85 (cont.) Inieragency Report Contrel
No. 1155 NSF-AN
(Dollars in thousands)
-_ A
Industrial FFRDC's ¥/ Univ. and FFRDC's %/ Dther FERDC's X%/ State and
CODE _Federal firms admin. by colleges admin. by nonprofit admin. by local
State 1/ intramural excluding industrial excluding univ. and institut. other govern -
NO. FFRDC's X/ firms FFRDC's */ colleges excluding nonprofit ments
FFRDC's x/ institut.
2/ 3 [V4 57 6/ 77 (-4 9/

30055 | MARYLAND
31013 | MASSACHUSETTS
32033 | MICHIGAN
_33063 | MINNESOTA
_36063 | MISSISSIPPI

35044 | MISSOURI

36084 | MONTANA
37045 | NEBRASKA
28085 | NEVADA

39014 | NEW HAMPSHIRE

40021 | NEW JERSEY

41036 | NEW MEXICO
42022 | NEW YORK
43056 | NORTH CAROLINA
36046 L NORTH DAKOTA_____ L ——
45036 | OHIO
46073 | OKLAHOMA
470946 | OREGON
43023 ! PENNSYLVANIA
49015 { RHODE ISLAND




Page: 22 Table A. Obligations for research and development, by State and performer, OMB No. 3145-0006
fiscal year 1985 (cont.) Interagency Report Control
No. 1155 NSF-AN
(Dollars in thousands)
- A
Industrial FFRDC's %/ Univ. and FFRDC's %/ Other FFRDC's %/ State and
CODE _Federal firms admin. by colleges admin. by nonprofit admin. by local
State I/ intramural | excluding industrial | excluding univ. and institut. other govern -
NO. FFRDC's %/ firms FFRDC's %/ colleges excluding nonprofit ments
FFRDC's »/ institut.
2/ 3/ 4/ 5/ 6/ 77 8/ 9/
50057 SOUTH CAROLINA
51047 SOUTH DAKOTA
52064 TENNESSEE
53074 | TEXAS
564087 UTAH
55016 VERMONT
.VIRGINIA
57095 | WASHINGTON
_58059 WEST VIRGINIA -
59035 WISCONSIN
60088 WYOMING L
I | I T B I B e
61100 | OUTLYING AREAS | ] 1 | | | AI {
{ | I | . -""r — "I ----------------------------------------
62200 OFFICES ABROAD | | | ] 1 | { 441

%/ Federally funded research and development centers.
1/ Under Outlying Areas include Puerto Rico and the Panama Canal Zone as well as U.S. Territories and possessions. Under Offices

Abroad include obligations for research and development performed and/or administered

abroad by the U.S. Government.

2/
174
4/
5/
6/
7/
8/
9/

Q
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res., applied res., and dov., as
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ves., applied res., and dev., as
res., applied res.,» and dev., as
res., applied res., and dev., as

reported
reported
repor ted
reported
reported
reported
reported
reported

in
in
in
in
in
in
in
in

item
item
item
item
item
item
item

item 9,

table VI,
table VI,
table VI,
table VI,
table VI,
table VI,
table vI,
table VI,

8,

of
of
of
of
of
of
of
or

the
the
the
the
the
the
the
the

survey.
survey.
survey.
survey.
survey.
survey.
survey.
survey.
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Page: 23 Table B. Obligations for R&D plant, by State and performer of res2arch OMB No. 3145-0006
and development supported, fiscal year 1985 Interagency Report Control
No. 1155 NSF-AN
(Dollars in thousands)
I 1
]
Industrial FFRDC's x/ Univ. and FFRDC's %/ 0ther FFRDC's %/ | State and
CODE Federal firms admin. by colleges admin. by nonprofit admin. by local
State 1/ intramural excluding industrial excluding univ. and institut. other govern -
NO. FFRDC's x/ firms FFRDC's %/ colleges excluding nonprofit ments
FFRDC's x/ institut.

) 2/ 3/ 47 57 67 77 87 97

00000 Total

|

10061 ALABAMA
11091 ALASKA

12081 ARIZONA
_IML‘_ARKAM
14092 | CALIFORMA

e

15082 | COLOQRADO

16011 CONNECTICUT
17051 DELAWARE
_18052 DIST.OF COLUMBIA

19053 | FLORIDA __
20054 | GEORGIA
21093 | HAWAII
22083 | IDAHO

23031 ILLINOIS
_26032 INDIANA

| |

25041 | JOWA
26242 | KANSAS
27062 | XENTUCKY
_28072 | LUUISIANA
29012 MAINE

217
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Page: 24 Table B. Obligations for R&D plant, by State and performer of research

oMB No. 3145-0006
and development supported, fiscal yvear 1985 (cont.)

Interagencv Report Control

No. 1155 NSF-AN
(Dollars in thousands)

|

|

| Federal
intramural

Industrial
firms

excluding

FFRDC's x/

FFRDC's x/

admin. by

industrial
firms

Univ. and
colleges
excluding
FFRDC's x/

|

FFRDC's x/
admin. by
univ. and

colleges

Other
nonprofit
institut.
excluding
FFRDC's x/

FFRDC's %/
admin. by
other
nonprofit
institut.

State and
local
govern -

ments

MARYLAND

3/

5/

6/

77

8/

MASSACHUSETTS

MICHIGAN

|

MINNESOTA

MISSISSIPP(

MISSUURI

MONTANA

NEBRASKA

NEVADA

NEW HAMPSHIRE

NEW JERSEY

NEW MEXICO

NEW YORK

NORTH CAROLINA

NORTH DAKOTA

OKLAHOMA

OREGON

PENNSYLVANIA

RHODE ISLAND

Aruitoxt provided by Eic:
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Page: 25 Table B. Obligations for R&D plant, by State and performer of research oMB No. 3145-0006
and development supported, fiscal year 1985 (cont.) Interagency Report Control
No. 1155 NSF-AN
(Dollars in thousands)
- B
I .
Industrial | FFRDC's x/ Univ. and | FFRDC's x/ Other FFRDC's x/ State and
CODE : Federal firms admin. by colleges admin. by nonprofit admin. by local
State 1/ intramural excluding industrial excluding univ. and institut. other govern -
NO. FFRDC's x/ firms FFRDC®'s x/ colleges excluding nonprofit ments
FFRDC's x/ institut.
2/ 3 G/ 57 6/ 77 8/ 9/
—20057 | SOUTH CAROLINA
_51047 SOUTH DAKOTA
52064 TENNESSEE
53074 TEXAS
54087 UTAH _
55016 VERMONT
VIRGINIA
27095 | WASHINGTON
—28059 | WEST VIRGINIA
29035 | WISCONSIN
£ WYGMING
{ | | | ] | | |
—61]00 | OUTLYING AREAS 1 | f | ] | ] |
{ | | | | | | |
62200 OFFICES ABROAD | | | I ] | | ]
%/ Federally funded research and development centers.
1/ Under Outlying Areas include Puerto Rico and the Panama Canal Zone as well as U.S. territories and possessions. Under Offices
Abroad incl. obligations for R&D plant located sbroad but used in support of RaD performed by agencies of the U.S. Government.
2/ Total equals item 1, table XI, for FY 1985 of the survey. 6/ Total equals item 5, table XI, for FY 1985 of the survey.
3/ Total equals item 2, table XI, for FY 1985 of the survey. 7/ Total equals item 6, table XI, for FY 1985 of the survey.
4/ Total equals item 3, table XI, for FY 1985 of the survey. 8/ Total equals item 7, table XI, for FY 1985 of the survey.
5/ Total equals item 4, table XI, for FY 1985 of the survey. 9/ Total equals item 8, table XI, for FY 1985 of the survey.
di 2?1 2 )
\) ‘ Yo b




Page: 26

Obligations for basic, applied,

TABLE C

and total research performed at universities

and colleges, by field of science and engineering, fiscal year 1985

(eollars in thousands)

oMB No. 3145-0006
Interagency Report Control
No. 1155 NSF-AN

C
Basic research Applied research Total research 1/
Item FIELD OF SCIENCE AND ENGINEERING —
FF XXXIV FF XXXV FF XXXIV FF XXXV FF XXXIV FF XXXV
Estimate Actual Estimate Actual Estimate Actual

36 36 36 6 36 36 36 € 6 ) 6 3 I 36 9696 9 36 36 36 3 36 9636 36 3 3¢ 36 € 36 3 € 36 € 36 36 I6 96 ¢ I
100000 Life sciences, total............. % % % * »* »*

x X x X * x _
% * % % x %
103020 Biolecgical (excl. envrmtl.) NE % % % % %
% % * % % %
103040 Environmental biolcgy.......... * * * * * *
* % * * * *
103060 Agricultural................... % % % % % %
% % % % x %
106000 Medical.........iiviiiunennnnnn % % % % X %
% x % % % %
_109000 Life sciences, n.e.c. 2/....,.. X % % % % %
* x % * % %
200000 | Psychology, total........covv.u... x % % % % %
% % % % % %
% % x % % %
201000 Biological aspects............. * * * * * *
% % % % % *
202000 Social aspects.........ciiiven * * * * * *
% * x % * %
209000 Psvchological sci., n.e.c. % % % * % %
% % * % x %
300000 Physical sciences, total......... % % % % % %
% % % % % %
% % * % x %
301000 AStronomy.....covivieeeeonncennn % ¥ % % % %
x * % % %
302000 Chemistry....oveiiiiiieinnennns % U % * % %
% - x % % %
303000 PhySicsS.. et i iinneernennen. % % X % *
% iT_ % * % %
309000 Physical sciences; n.e.c. 2/. * * * * * *
% - x % x %
400000 Environmental sciences, total....[|¥%
% * % % % %
% * x % % 3
401000 Atmospheric........cciveiinnns »* * »* * % *
% * % x % %
402000 Geological.........cvivvevns % ] * »* % *
% * 3 x % %
403000 OceanograPhy......ccoiiei e * * > * * *
x x ‘" % % %
409000 Environmentai sci., n.e.c. 2/..]% * x * *
3696 36 26 36 96 3€ 36 36 € JEIEIEX 3696 36 JE JEI€ 36 JE 36 96 26 ) 3 (333333 3.5.3.3.5.33

ERIC

IText Provided by ERIC
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Page: 27 TABLE C
_ C
Basic research Total research 1/
Item FIELD OF SCIENCE AND ENGINEERING
FF XXXIV FF XXXV FF XXXIV FF XXXV
Estimate Actual Estimate Actual
36 96 JE 9696 36 636 26 3 296 6 ) 36 36 36 36 36 € 3 26 96 € 36 36 36 3¢ 36 36 36 36 36 9636 3 3696 36 9 2 €
500000 Mathematics and computer * %
sciences, total........... % *
* %
501000 Mathematics............ % %
% %
502000 Computer sciences.... % %
% %
509000 | ath com % % _
% %
600000 Engineering, total......... * %
% %
™ %
601000 Aeronautical............. * %
% %
602000 Astronautical..... % %
% %
603000 Chemical................. % %
% ™
6046000 Civil..........oiivin.. % %
% %
605000 Electrical............... % %
% %
606000 Mechanical............... % %
% %
607000 Metallurgy and materials % %
% *
60500 | Engineering, n.e.c. L %
% %
700000 Social sciences, total........... * %
% %
™ %
701000 Anthropology............. % %
% *
702000 Economics.................... % %
* %
705000 Political science........ % %
* %
706000 Sociology...... f e eene e * %
% %
109000 | Social sciences, n.e.c x *
% %
800000 | Other sciences, n.e.c, % x
% %
000000 Total, all fields 3/ E
36 36 36 3 36 96 € 36 36 )€ 6 X )6 36 6 3 36 6 36 3 36 36 36 36 X 36 36 96 36 96 36 36 6 36 36 96 2 %

IToxt Provided by ERI

1/ Basic research plus applied research equals total

2/ Not elsewhere classified.

3/ Totals equal totals for basic rescarch and applied research in item 5, table VI.

Q
. ERICY

research.

c.



Page: 28 TABLE D OMB No. 3145-0006
Interagency Report Control
Obligations for basic, applied, and total research performed at universities No. 1155 NSF-AN
and colleges, by field of science and engineering, fiscal year 1986
(Dollars in thousands)
D
Basic research Applied research Total research 1/
Item FIELD OF SCIENCE AND ENGINEERING
FF XXXIV FF XXXV FF XXXIV FF XXXV FF XXXIV FF XXXV
Estimate Estimate Estimate Estimate Estimate Estimate

36 3 36 3 3 36 36 3 X %3 3 X X 3333333333333, 3333333338338,
100000 Life sciences, total............. % % % * % %
x % % % % %
% % % % % %
103020 Biological (excl. envrmtl.) % % % % % %
% % % % % %
103040 Environmental biology.......... % 3 % % % %
% % % % % %

103060 Agricultural................... % % % x % % e
% % % % % %
106000 Medical.....oiviiiinen teeennn. % % % % x %
% % % % % %
_109000 Life sciences, n.e.c. 2/.......|% % % % % %
¥ % 3 % % %
200000 Psycnology, total................ % * % % % ¥
% % x % % %
% % % % % %
201000 Biological aspects............. % L3 % % 3 %
* % % % % %
202000 Social aspects......cciiiii i 3 % % 3 % %
% % % % % %
209000 Psychological sci., n.e.c. % % % % % %
% % % % % %
300000 Physical sciences, total......... % % 3 3 % %
% % % % % %
Y % % % % %
301000 AStronOmY ..ot ittt inetennnnnenn % 3 % % % %
% % % % % %
302000 Chemistry.....coiiiiiiiennennn. % % % % ¥ %
% % % % % %
303000 Physics....iiviieniinnnnnnns . 3 % % % %
% % % % % %
309000 Physical sciences, n.e.c. 2/,..]x 3 % % % %
% % * % % %
4C0000 Environmental sciences, total....|x % % % % %
% % x % % %

% % % % % % -
401000 Atmospheric.......ccovvev .. % % % % % %
% % % % % %
402000 Geological..........c.cceiieu.. % % * * % 3
% X % % % %
403000 Oceanography.......c.coieeivnn.. * % % b3 % %
¥ % % % % %
409000 Environmental sci., n.e.c. 2/..|% % * % 3 %
1333333338333 1333333333333 3 1333333333333

ERIC

Aruitoxt provided by Eic:
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Page: 29 TABLE D (cont.)
_ D
Basic research Applied research Total research 1/
Item FIELD OF SCIENCE AND ENGINEERING
FF XXXIV FF XXXV FF XXXIV FF XXXV FF AXXIV FF XXXV
Estim~te Estimate Estimate Estim Estimate Estimate

3636 96 36 36 36 6 6 36 6 3 266 X 3636 36 36 36 36 3 9636 36 36 6 X 36 36 96 36 6 J696 36 96 26 3 3 3 3
500000 Mathematics and computer % % % % * *
sciences, total................. % % % % % %
% % % * % %
501000 Mathematics................ A § X % X % %
% % % % % *
502000 Computer sciences.............. 3 % % % % %
% % % * % %
—209000 | Math. & compt. sci., n.e.c. 2/ 1% % % % % %
% % % % % %
600000 Engineering, total............... % % % % % %
% % % % % %
% % % % % %
601000 Aeronautical................... % % % % % %
* % % * % %
602000 Astronautical.................. % % % % % %
% % % % % %
603000 Chemical....................... % % X % % X
% % % % % *
6049800 Civil. .. ittt i i e * X % % X X%
% % X * ™ %
605000 Electrical..................... % % % % % %
% % % % % %
606000 Mechanical..................... % % % % % %
% % % * % %
607000 Metallurgy and materials....... % X % % % %
% % % % % %
609000 | Engineering, n.e.c. 2/......,, |% x % x % %
% % % * % %
700000 Social sciences, total....... N E % % % % %
% % % % % %
% % % % % %
701000 Anthropology.......... et % % % % % %
% % % % % *
702000 Economics.........c.iieinnnn. % % % % % %
% % % * % %
705000 Political science.............. % % % % % %
% % % * % %
706000 SociolegyY. v iit it % % % % % %
* % % * * %
709000 | Social sciences, n.e.c. 2/.....|x x % x x x
™ % % * % %
800000 | Other sciences, n.e.c. 2/,....,..{x % % % % x
% % % * % %
000000 Total, all fields 3/ .......... A E % % % % %
36 3 36 36 JE 26 36 6 6 36 6 ) ) X 36 36 36 6 26 6 J6 JE96 6 6 6 3 3 36 36 96 36 JE 36 3¢ 6 36 6 36 36 2 3

1/ Basic research plus applied research equals total research.

2/ Not elsewhere classified.

34Ci"- equal totals for basic research and applied research in item 5, table VII. 22 ~ 1)
o

ERIC

IToxt Provided by ERI
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30 TABLE E OMB No. 3145-0006

Interagency Report Control
Obliy. tions for basic, applied, and total research performed at universities No. 1155 NSF-AN

and colleges by field of scienre and engineering, fiscal year 1987

(Dollars in thousands)

—_ E
Iten FIELD OF SCIENCE AND ENGINEERING Basic research Applied research | Total research 1/
FF XXXV FF XXXV FF XXXV
Estimate _ | Estimate Estimate

' 100000 | Life sciences, total.............
| 103020 Biological (excl. envemtl.)

1030640 Envirormental bkiology..........

103060 Agiicultural...................

106000 Medical........................

109000 ife i S P 74N

200000 | Psychology, total................

201000 Biological aspects.............

202000 Social aspects.................
_209000 | Psychological sci., n.e.c.

300000 |} Physical sciences, total.........

301000 Astronomy............ccivienn.

302700 Chemistry............... ...,

303000 Phvsies............cciiveun...
—309000 | Physical sciences, n.e.c. 2/,.,

400000 Environmental sciences, tot: ....

401000 Atmospheric....................

402000 Geological.....................

403000 OceanograPhy..............c.....
409000 | Environmental sci., n.e.c. 2.




31 TABLE E (cor*.)
—_  E
Item FIELD OF SCIENCE AND ENGINEERING Basic resears . Applied research | Total research 1/
FF XXXV FF XXXV FF XXXV
Estimate Estimate Estimate
50000" | Mathematics and computer
sciences, total.................
501000 Mathematics....................
502000 Computer sciences..............
509000 | Math. & compt. sci., n.e.c. 2/. -
600000 Engineering, total...............
601040 Aeronautical...................
602000 Astronautical..................
'603000 Chemical.......................
604000 CiviY i i,
605000 Electrical.....................
606000 Mechanical..................... g
607000 Metallurgy and materials.......
Engineering, n.e.c. 2/.........
700000 Social sciences, total...........
701000 Anthropology...................
702000 Economics......................
705000 Political science..............
706000 Sociology................
1090400 ial scie~~2s, n.e.c. 2/ ...,
800000 | other sciences;, n.e.¢., 2/........
000000 | Yotai. all fields 3/ ......., .
:; :::S:I:::::::hc?:::i:gzifed research equals total research.
3/ Totals equal totals for basic research and spplied research in item 5, table VIII. 2213 L‘

ERIC

IToxt Provided by ERI




DESCRIPTION OF RESEARCH AND DEVELOPMENT PROGRAMS

Identify below the total R&D obligations shown in item 5 of table II by
and program activity or subactivity within each
appropriation as given in the fiscal yvear 1987 budget.

appropriation title

For each activity or s
that is for research o
In addition, provide a
supported under each
increases or decreases

Use the three headings

Use additional sheets,

Appropriation title
and program activity
and subact:vity

ubactivity give the R&D <(bligations for fiscal
vears 1985, 1986, and 1987 and identify within parentheses the portion

nly, excluding development.

brief description of the research and development

activity or subactivity,
during the 3~year period.

including reasons for

below in providing information.

as needed.

Brief description of
each activity or
subactivity

234

RED obligations for

each activity or

subactivity: 1985,
1986(est.), 1987(est.)

175




DESCRIPTION OF R&D PLANT PROGRAMS

Identify helow the total R&D plant obligations shown in item 6 of table
IT by appropriation title and program activity or subactivity within
each account, as given in the fiscal 1987 budget.

Fcr each activity or subactivity give the R&D plant obligations for
fiscal years 1985, 1986, and 1987.

In addition, provide a brief description of the R&D plant supported in
connection with each activity or subactivity, including reasons for
increases or decreases during the 3-year period.

Use the three headings below in providing information.

Use additional sheets, as needed.

Appropriation title Brief description of RED obligations for

and program activity each activity or each activity or

and svbactivity subactivity subactivity: 1985,
1986(est.), 1987(est.,)

Do
o
Cr




SHUTTLE DESCRIPTIONS

Description of significant differences between data reported for Volume
XXXIV and Volume XXXV for fiscal vears 1985 and 1986 (Shuttle columns)

(If more space is required» please use additional sheets of paper.)

Table II: Explanation of significant differences in obligation levels
for character of work (basic research, applied research, and
development) and R&D plant.

FY 85

FY 86

Tables III and IV: Explanation of significant differences in obligatior
levels for fields of science and engineering.

FY 85




SHUTTLE DESCRIPTIONS (CONT.)

Tables VI and VII: Explanation of significant differences in obligation
levels for performers.

FY 85

FY 86

— 237




RECONCILIATION WITH THE OFFICE OF MANAGEMENT AND BUDGET
SPECI AL ANALYSIS OF FEDERAL RE&D PROGRAMS

Research and development reconciliation sheet
for fiscal years 1985, 1986, and 1987

Relationship of data submitted for Federal Funds XXXV to data reported
to the O0ffice of Management and Budget for the special analysis of
Federal research and development programs, Budget of the United States
Government, FY 1937.

Total research
& development obligations 1985 1986 (est.) 1987 (est

(Dollars in Thousands)

Obligations for total

research and development

reported in Federal

Funds table II, item 5 $

Obligations for total

research and development

reported to OMB in

response to Circular

No. A-1ll (Section 44,

Exhibit 64, revised July 1986) $

Differences $

Explaration of any differences in
research and development obligations
between the two reports:

238

o)

179




Total basic research
obligations

Obligations reported for basic
research in Federal Funds.,
Table II, item 1

Oblijyations for basic research
reported to OMB in response to
Circular No. A-11 (Section 44,
Exhibit 44, revised July 1984)

Differences

Explanation of any differences in
basic research obligations
between the two reports:

1986 (est.)

(Dollars in Thousands)

1987(est.)




RECONCILIATION WITH THE OFFICE OF MANAGEMENT AND BUDGET
SPECIAL ANALYSIS OF FEDERAL R&D PROGRAMS

Research and development reconciliation sheet
for fiscal years 1985, 1986, and 1987

Relationship of data submitted for Federal Funds XXXV to data reported
to the Office o0of Management and Budget for the special analysis of
Federal research and development programs, Budget of the United States
Government, FY 1987.

Research and development
obligations to universities
and colleges 1985 1986 (est.) 1987(est

(Dollars in Thousands)

Obligations reported in Federal Funds
tables VI, VII and VIII, item 5,
universities and colleges, excluding
FFRDC's (basic research plus

applied research plus development) $

Obligations reported to OMB in
response to Circular No. A-11
(Section 44, Exhibit 44, revised
July 1984) $

Differences $

Explanation of any differences in
rasearch and development obligations
t92 universities and colleges

between the two reports:

240
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RECONCILIATION WITH THE FEDERAL SUPPORT
TO UNIVERSITIES (CASE) SURVEY 1/

Resedrch and development reconciliation sheet
for FY 1985 obligations

Relationship of data submitted for Federal Funds XXXV to data reported
to NSF for the survey of Federal obligations to universities and
colleges, by individual institutions.

Research and development
(Dollars in Thousands)

Amount reported in Federal Funds table VI, item 5,

universities and colleges, excluding federally funded
~esearch and development centers (basic research plus
applied research plus development) $

Amount reported for r.search and development to
universities and colleges (total for all institutions)
in the Federal Support to Universities (CASE) surveay $

Difference $

Explanation of any differences in research and
development amounts reported between these two surveys:

o
+
h.




Amount reported in Federal Funds table VI, item 6,
federally funded research and development centers
administered by universities and colleges (basic

research plus applied research plus development). $

Amount reported for research and development to

federally funded research and development centers

(total for all centers administered by universities

and colleges) in the Federal Support to Universities

(CASE) survey, $

Difference $

Explanation of any differences in research and
development amounts reported between these two surveys:

1/ To be compireted by the following agencies and their subdivisions:
The Departments of Agriculture, Commerce, Defense, Education, Energy,
Housing ai ' Urban Development, the Interior, Health and Human Services,
Labor, State (AID), and Transportation; the Environmental Protection
Agency; the National Aeronautics and Space Administration; the National
Science Fcundation; and the Nuclear Regulatory Commission.

242
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RECONCILIATION WITH THE FEDERAL SUPPORT
TO UNIVERSITIES (CASE) SURVEY 17s

RE&ED plant reconciliation sheet
for FY 1985 obligations

Relationship of data submitted for Federal Funds XXXV to data reported
to NSF for the survey of Federal obligations to universities and
colleges.

R&D plant
(Dollars in Thousands)

Amount reported in Federal Funds table XI, item 4,
universities and colleges, excluding federally funded
research and development centers.

Amount reported for R&D plant to
universities and colleges (total for all
institutions) in the Federal Support to
Universities (CASE) survey.

Difference

Explanation of any differences in amounts
for R&D plant reported between the two surveys:




Amount reported in Federal Funds table XI, item 5,
federally funded research and development centers
administered by universities and colleges. $

Amount reported for R&D plant to

federally funded research and development centers
(total for all centers administered by upiversities
and colleges) in the Federal Support to Universities
(CASE) survey. $

Difference $

Explanation of any differences in amounts
for R&D plant reported between the two surveys:

17/ To be completed by the fcllowing agencies and their subdivisions:
The Departments of Agriculture, Commerce, Defense, Education, Energy,
Housing and Urban Development, the Interior, Health and Human Services,
Labor, State (AID), and Transportation; the Environmental Protection
Agency; the National Aeronautics and Space Administration; the National
Science Foundation; and the Nuclear Regulatory Commission.

244
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SHUTTLE DESCRIPTION F(~ TABLES C, r, AND E

Description of significant differences ktetween obligations reported for
Volumes XXXIV and XXXV for fiscal yvears .985 and 1986 for basic
research, applied research, and total research performed at universitie.

and colleges by field of science and engineering.

FY 1985

FY 1986

* Excludes federally funded research ani development centers
administered by universities and colleges.

(FFRDC's)




federal support to universities, colleges,
and selected nonprofit institutions

purpose and
background

This survey collects data on Federal
obhigations to indvidual U.S. universihes
and colleges, to independent nonprofit
institutions, and to federally furded
research and development centers
(FFRDC'’s) administered by academic or
nonprofit institutions The interagency
system for reporing Federal obhigations
to universities and colleges was onginally
established 1n 1965 under the auspices
of the Commuttee on Academic Science
and Engineering (CASE) of the Federal
Councll for Science and Technology.
Since 1968, these data have been col-
lected annually by the National Scierce
Foundation (NSF).

survey instrument

Data collected by this survey include
information by agency, by institution,
geographic (State) region, and by de-
tailed _zience and engineering (S/E) field.
Data are also collected by type of funding
activity, 1e, research and development,
research and development (R&D) plant,

SIE instruchional facilibies and equipment,
feliowshupsitra:neeshipsitraining giants
other S/E support, and non-S/E achvihes

More detaiied information about the
participating agencies and subagencies,
the definutions of the categories of sup-
port, SIE fields, and formats used by
agencies winen submitting data can be
found in the annual NSF publicaton,
Instrucions and Speaifications for Reporting
Federal Support to Umversities, Colleges, and
Selected Nonprofit Inshtutions, copres of which
are available from the Diviston of Scierce
Resources Studies’Government Studies
Grouy

Thss is a federally mandated sun ey
with a universal response rate Data are
supplied by 15 Federal agencies that
account for virtually all Federal R&D
obligations Data for nearly 3,000 insti-
tutions are available each year, covenng
almost 2,400 universities and colleges
16 FFRDC's administered by academia
530 nonprofit organizations, and ~
FFRDC'’s administered by nonprofit
organizahons

246

«ata availability

All data tapes are maintained at the
institution level The excephon 1s that
separate totals are maintaned tor svstem
oftices when tunds were obligated on a
system basis and the tunding agency
was unable to determine the ultimate
distnbution ot the monev within the
system s institutions

The survey 15 annual and contans
Federal support data on individual aca-
demic mshtubons datng trom 193 Data
on nonprofit orginuzations were hrst
collected 1n 19¢8 Intormation on SE
helds 15 available bexinning in 1971

Most recent data shoald not be wsed
In time-series with earlier data releases
because prior-vear data are subseguensy
updated to reflect modiheators sab-
mutted by respondent agencies As o
fall 198¢ data reported by the Depart-
ment of Educaton on N\or-Saence
Engineering Activities v FY s 1979
1981 1982 and 1983 had = heen
corrected on ar irdnadual ;msniuhon
basis Amounts shownie this categon
will theretore roradd to the adusted
totals showr 1 the most mevent pub-

lications




data access

Summary statishical tables from this
survey are avaiable on diskettes prepared
for use on an IBM-compatible micro-
processor Inquines regarding this survey
should be addressed to

Mr Richard Bennof

Division of Science Resources
Studies

Government Studic. Group

Natonal Science Foundahon

1800 G Street, NW, Rm Lo02

Washington, D C. 20550
(202) 634-4636

For data users solely interested in
currer. data, an fiscal year ‘FY) 1986
single-y«ar data tape and an FY's 1978-86
multyear tape will be available fall 1987
Data for FY's 1971-76 and the 1976
Transition Quarter are available either
on single tapes or on one tape contaning
all of these files A Data User Guide has
been developed for the multiyear tapes
documenting the compatible code
structure utlized m NSF's four academic

surveys (See NSF contact listed pre-
viously ) Requests for data available on
magnehc tape should be addressed to

Mr George Nozicka

Quantum Research Corporation
7300 Pearl Street, Suite 210
Bethesda, Maryland 20814

(301) 657-3070

The cost of the multiyear tape 1s $325
each for the 1976-83 period and/or the
1977-84 period All multyear tapes for
earlier years are $325 each and all single-
year tapes are $100
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Plesse note that this .arvey program is mendated by Federal law. See “INTRODUCTION"

(P. IV) for a specific reference governing the survey's mandate as part of the NSF Act.
mxmnmmmmmmmmummg

January 15, 1987. If your agency ensx

are any problems in preparing the survey

- ,QQMmdmum.naﬁhhmmMMmthem
-pretation of the survey requirements. Also, please verify R&D and R&D plant totals with
me:kain&iﬂﬁwaMcfwﬁmm,
_-Development. Ses “Introduction™ for further details under “Relationship to Federal Funds
imy Before submitting FY 1986 data to the National Science Foundation, plesse:

feview your submission to ensure that it conforms to the specifications in this manual. Pay

mmwﬁemm haudonpmblemswh:ehhnvedowedhsi‘i
immpntm

10.

Submﬁenbmtyp-leuém&ﬁ&m%m&ramwﬁn% :
code (see pp. 7-8). N0 NOT suhmnit & separate type-1 card for sach project at an institution.- - - -
Even if several subdivisions of your-agency are grouped under the residual (“99")sub-

ﬁwm—mﬁx”n : these ahould be reported sepu

. Be sure to include-type-2 card(s) for every mmﬁmmﬁ@&e@;f

tions reported on the type-1 card include either ressarch snd development (R&Dyor -~
fellowships, -traineeships, and training grants (FTTG). Please DO NOT exceed Iﬁ—;
type-2 cards per institution without first calling NSF for approval.

. Note that the list of nonprofit institutions in the lmmmmmuﬁam' .

expanded. MWML’Z&D@:R&?Mth(oEACH of these
institutions. In addition, any nwmprofit institution NOT LISTED in the Code Book
that is receiving obligations for vesearch and development and/or R&D plant should be
reported See instructions in Part HI for reporting obligations to institutions NOT
listed in the Code Book.

. Use the 1986 Code Book to resolve any questions about institution codes. Note in-

particular the changes listed in the introduction to the Code Book.

. Use “System Office” codes only for funds which your agency obligated directly to the

central office of a system of universities AND for which the ultimate distribution to
individual institutions within the system is unobtainable.

. Report all funding in terms of the immediate recipient, whether or not the funds

obligated were later subcontracted.

. Use only the field of science/engineering codes listed in this manual for tvpe-2

card reporting (see. pp. 15-16).

Right-justify all obligation data within the appropriate columns. (Zero-filling is ac-
ceptable, but not necessary.)

Please note the submission date to NGF of January 15, 1987.

Your assistance in the above matters will be greatly appreciated. The fewer problems
encountered with the data submissions, the faster the dita can be processed and made
available for distribution.

agency code, you should still submit only one type-1 card per institution under that-code, ~— .
. M&h&k&mﬁdhmmmﬁ,
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INTRODUCTION

Background

The survey of Federal Support to Universities, Colleges, and Selected Nonprofit Insti-
tutions originated in 1965, when the Committee on Academic Scierice and Engineering
within the Federal Council for Science and Technology (FCST) established the CASE data
collection system for the purpose of reporting annually to the FCST on Federal obligations to
academic institutions and associated federally funded research and development centers
(FFRDC’s). Since 1968 CASE data, as well as data on selected nonprofit institutions, have
also served as the basis for an annual report to the President and Congress in accordance
with Section 3(a)(7) of the NSF Act as amended in August 1968 which directs the
Foundation

“...to imuate and maintain a program for the determination of the total amount of money for
scientific research, including money allocated for the construction of the facilities wherein such
research 1s conducted, received by each educational nstitution and appropriate nonprofit organiza-
tion in the United States, by grant, contract, or other arrangement from agencies of the Federal
Government, ana to report annually thereon to the President and the Congress.”

On July 1, 1973, the responsibilities of the National Science Foundation were broadened
to include functions previously carried out by the Office of Science and Technology (OST).
Among the functions transferred from OST is the responsibility for the maintenance of the
reporting system developed by CASE so that the Foundation can continue to fulfill its statutory
responsibility to prepare an annual report to the President and Congress as described above.

Scope of Study

This study is designed to collect information from Federal agencies on (1) tota! program
support in thousands of dollars (encompassing both science/engineering and non-science/
engineering activities) to academic institutions, (2) total science/engineering support to
FFRDC’s administered by academic i1.itutions, and (3) R&D support to selected nonprofit
institutions and associated FFRDC'’s. Data should be provided for fiscal year 1956 (October 1,
1985 through September 30, 1986).

The reporting instructions and specifications are divided into three parts, corresponding
to the three types of institutions covered by this study:

Part 1. Academic Institutions
Part II. FFRDC’s Administered by Academic Institutions
Part [II. Nonprofit Institutions and FFRDC’s Administered by Nonprofit Institutions.

Relationship to Federal Funds Survey

It is intended that for this survey the concepts and definitions will conform as far as
possible with corresponding ones in the NSF survey Federal Funds for Research and
Development. Totals reported to each of the two studies f~r R&D and R&D plant obligations to
(1) universities and colleges, (2) FFRDC’s administered by universities and colleges, and
(3) FFRDC's administered by nonprofit institutions, in general, should be in close agreement.
Where differences exist in data reported for the two surveys, each reporting
agency should attach to iis printout of institutional totals an explanation for the
differences, including a statement of the amount for each factor contributing to
the difference. In those cases where such reconciliation is not possible at the time this
report is made, departments and agencies will be expected to provide explanations of
differences when they report totals for the next Federa, Funds survey.

For example, differing totals could result from differing methods of reporting funds
that are transferred to another agency hefore they are distributed to institutions. In tiis

iv
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survey, the agency that distributes the tunds directly to the institution reports the obliga-
tions. Thus, agencies reporting to this study would include tund: received from other agen-
cies but would exclude tunds transterred to other agencies. For the Federal Funds survey,
however, the obligations are reported by the original source of tunds, i.e., the agency that
transters the funds to the second agency.

SUBMISSION SPECIFICATIONS

Data submission can be made either by magnetic tape, diskettes, or punchcards. In
each case, the data submissions should be accompanied by a printout showing the amounts
reported in each record, with agency and subagency totals by type of institution and cate-
gory of obligation.

The following specifications are applicable to data submitted for parts I, II, and I of
the survey:

1. Magnetic Tape St bmission

a) Data should be submitted on 9-track tape in extended binary coded decimal inter-
change code (EBCDIC), compatible with IEM tape drives (e.g., series 3400). Recording
density is preferably 1600 bpi, although other densities {800, 6250) are also acceptable.

b) Tape records should be 80 characters in length and should be blocked for efficient
reading. Please indicate block size or blocking factor employed on the external tape label.
(Suggested blocking: 50 records per block.)

c) Tapes should be unlabelled, with no header or trailer records. If this instruction
cannot be followed, please contact Richard J. Bennot of the Foundation’s Division of
Science Resources Studies on 202-634-4673.

d) An external tape label must be affixed to each tape submitted. The label must
show the following information:

(i) Name of submitting agency.

(ii) Fiscal year for which submission is being made (86).

(iii) Type of data (e.g., academic data, academic FFRDC data, nonprofit data, initial
submission, supplemental submission, etc.) Note that academic, FFRDC, and nonprofit data
may all be submitted together as a single file on one tape, as separate files on one tape,
or as separate tapes.

(iv) Tape density, record length, and blocking factor.

2. Punched Card Submission

The standard 80-column punched card is to be used for punchcard reporting. The box or
boxes containing the agency punchcard submission should be plainly marked externally with
magic marker or other suitable marking so as to provide the followi.g information:

a) Name of submitting agency.

b) Fiscal year for which submission is being made.

¢) Type of data (e.g., academic data, academic FFRDC data, nonprofit data, initial
submission, supplemental submission, etc.)

d) Total card count for the submission.

e) Sequence number of each hox and the total number of boxes submitted, e.g., box 1 of 2.

3. Floppy Disk Submission

a) Data may be submitted on MS-DOS or PC-DOS formatted “double-sided double-
density 5.25” diskettes (360K per diskette) in ASCII code.
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b) Data records should be 80 characters in ler;zth, as above: each record should be
followed by a CR-LF (carriage return and line-feed) to indicate the record end.

¢) The floppy disks should be externally labeled, as above. Disk sequence, when
multiple disks are required, should be indicated. If sufficient agency interest is shown, NSF
will provide a data entry program which can be used to enter and edit agency data sub-
missions by using IBM-PC or compatible microcomputers. Call Richard Bennof at 634-4673.

SUBMISSION DUE DATE

Due date for submission of data for parts I, II, and I 1s now January 15, 1987.
Punchcards, diskettes, or magnetic tape vith a covering letter or memorandum and printout
of data should be sent to:

Richard J. Bennof

Government Studies Group

Division of Science Resources Studies
National Science Foundation

1800 G Street, N.W., L-602
Washington, D.C. 20550
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PART I

INSTRUCTIONS FOR ACADEMIC INSTITUTIONS

Reporting Guidelines

Coverage

The universe of academic institutions for this study consists of all institutions of
higher education in the United States, its territories, and possessions which offer at least a
1-year program of college-level studies in residence, as shown in the Code Book for Compatible
Statistical Reporting. Included are all parts of such institutions: Medical schools, hospitals,
schools of agriculture, agricultural experiment stations, other research bureaus, etc. All
obligations to American universities and colleges should be included, even if the ultimate
destination of the funds is known to be outside the United States. Obligations to university-
administered federally funded research and development centers (FFRLDC’s) should be ex-
cluded; data for these organizations are to be reported separately on type-3 cards.

Funds obiigated directly to a branch campus may be reported separately under the
branch code, or aggregated with the main campus, central office, and other branches and
reported under the new “all-campus” code. However, to ensure completeness of reporting,
it 1s usually preferable to report for each branch separately where the branch is known;
this will minimize the danger that some branches may be inadvertantly overlooked. Such
obligations wiil be merged with data on the rest of the institution before the publication,
and only combined data for the institution as a whole will be published. Obligations are
amounts awarded for grants and contracts during the specified period (October 1, 1985,
through September 30, 1986), regardless of when the funds were actually spent. EXCLUDE
loan funds, agency support of employee training and development activities, and all forms of
indirect support such as funds allocated to State agencies, even if the final destination of such
funds is known to be an academic institution.

All data relating to a single institution or branch, regardless of the number of separate
grants and/or ccntracts involved, should be summarized on one type-1 card, identified by
institution code, as referred to on p. 9, in the following categories:

1. Research and development

Fellowships, traineeships, and training grants

R&D plant

Facilities and equipment for instruction in science and engineering
General support for science and engineering

Other activities related to science and engineering

All other activities

Items 1 through 6 pertain to science and engineering activities in universities and colleges
and constitute academic science/engineering support. Item 7 pertains to federally funded
activities in colleges and universities not specifically related to science and engineering.
The sum of items 1 through 7 constitutes total Federal support.

For the two categories research and development an” fellowships, traineeships, and
training grants, obligations for each institution must be shown separately by field of sci-
ence/engineering, as shown on pages 15-16.

-
4
-
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Submission Requirements

Each agency should submit a deck of punched cards (interpreted) or card images on tape
(specifications for submission are given on page v.) The cards (or tape) should be ac-
companied by:

1. A printout of the punched cards or tape submitted, sorted by institution code. This
printout must include agency totals for each of the seven categories of support shown on card 1.

USDA, Commerce, DOD, Interior, HHS, DOT, and Education should provide such totals by
agency components.

2. A statement of total obligations made by each reporting unit to every institution,
sorted by institution code. This total should equal the sum of the seven categories shown
on card 1.

It is understood that the submission will be reviewed and verified by each
department and agency for conformity to data collection standards and consistency
with submissions for previous years.

Card Formats

Card formats and sample cards with explanatory notes which may be helpful when
preparing the data are shown on the following pages.
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Card Formats for Academic Institution Data

9 Obligations (thousands of doliars)
! Institution Name
Cond |1 Agency Institv Fellowships, R&o Faciites & Geneal Other Other
Tyoei o | FY code uon R&0 traneeships, Pant equipment support science/ activities
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Sample Card-set for Agency Data Submission
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NOTE" -

1. Column | must be 1 or 2, depending on card type involved.

2. Columns 2-17 must be identical for all cards of an institution set, with column 2 coded “A."

3. In the abuve example, R&D obligations are $1,099,440, punched as 1099 (right-justified).

4. Felowship, trainesship, and training grant (FTTG) obligations are $20,500, punched as 21 (right-jutified).

5. R&D plant {columns 51-56), facilities and equipment for instruction in the sciences and engirevring
(columns 57-62), general support for science and engineering (cxlumna 63-68), uther science sna engi-
neeving related activities (columns 69-74), and all other activities (calumns 75-80) are also in thousands
of dollars, with no breakdown by field of sclence/enginesring required.

6. mm»zmwdwmwbmmmmmaumrum.nmrm,
respectively. Field of science/:2gineering 11, for example, has R&D obligations of $230,090, punched ay
230 (right justified), and F1I'TG obligations of $2,395, punched as 2 (right-justified).

7. Zero fields on either type-1 or type-2 cards may be punched with a right-justified zero (7a), left
blank (7b), or gero-filled (7c).

8. Data fields in general may have leading blanks, as in most cases shown, or be zero-filled (8).

9. Columns 7480 are not used on card type 2. Each type-2 card may contain from 1 to 4 field of science/
enginesring reports.

NOTE: Obligations totaling less than $500 for any specific activity (e.g., general » ippart for science and
engineering) should be reported as zero (or left blank) on card type 1. In cases where total R&D or FI'TG
obligations exceed $500, but where each field of science, :gineering is less than $500, report the entire amount
under the field of science/engineering receivi. g the largest amount.

‘ 259




Data Element Descriptions

A.CARD TYPE 1
NOTE: Elements 1-8 below also appear on card type 2.

1. CARD TYPE

Definition of Element
The card-type code indicates the format of a card:

Card 1 includes amount obligated for each of seven categories of support at a particular acaqem
institution.

Card £ indicates a breaxdown by applicable field of science/engineering for R&D obligations and for
fellowship, traineeship, and training grant obligations.

No breakdown by field of science/engineering is required of any of the other five caregones. Thus.
1o type-2 card should be submitted for an institution rece ving only funds falling in those five cz “gores.

F-:.-Validation Criteria

1. Card type must be 1 or 2 for academic institutior data.
2. Card 2 will be rejected unless accompanied by a card 1 with identical data in cowumns 2-0° It s
preferable to submit cards 1 and 2 in order for each instituti.n.
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2. ACTION CODE
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Definition of Element

The action code (A) 1s a data processing control element indicating that a new data submission 1s to be
added to the file of the institution specified It must appear on all cards 1n the original submission. If
subsequent submissions are necessary, cards should be coded “A,” “D,” or “R" as appropriate.

Data Submissions and Data Corrections
1. Imual submission.

All records submuttzd must bear actior. code A This applies to each card 1 and all associated type-
2 cards Within a wingle agencv/subagency submussion. onlv one type-1 card with action code A™ s allowed
for each institution.

2 Corrections.

a If an entire institution was omitted from the original submission, submit cards 1 and 2 with
actio; code “‘A.”

b. If the obligations to a given institution are to be corrected 1n any category, submit cards t and 2 with
Just the required corrections. It a given data item was originally reported too low, the correction is
normal (positive). If the original data item was too large, the correction should be negative; a minus
s1gn must precede the correction amount (no overpunches). The action code should be “A.” Do not
submit a card 1 correction for R&D or tor fellowships, traineeships, and traiming giants without the

matching type-2 card(s).
c. If the entire submission to a given institution is to be deleted, submit a card type 1 with action
code “D.” Only columns 1 through 38 need be filled in. (See 2.e. below.)

d To replace datu previously reported submit card types 1 and 2 with action code “R.” Replace-
ment involves erasing all obligations previously submitted for a given institution for the year speci-
f'ed, and then entering the new report as if 1t were the first submission for that institution.

e Correction cards with action code “A" can usuallv be processed in a straightforward manner. For
cards with code “D™ or “‘R,” however, additional information may be required. particularly for past
vears. Please contact NSF before submitting cards with codes “D" or “R.”

Edit-Validation Criteria
1. All records in original submission must have action code “A’" in column 2.

2. All records in subsequent submissions with action codes of “D" or *R"” must match records in the
onginal submission.

3. FISCAL YEAR

Definition of Element

The fiscal year identifies the time period during which the obligations being reported were made. For FY
1986, this 1s the period of October 1, 1985, to September 30, 1986. For either original submissions or
modifications to an earl‘er year’s reports, code the last two digits of the year in columns 3 and 4.

Edit-Validation Criteria

Columns 3 and must be “86" for fiscal year 1986 data submissions.

6
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4. AGENCY CODE
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Definition of Element

The agency code identifies the Federal organization which awarded the grant or contract regardless of the
actual source of the funds. In the case of an interagency transter of tunds, the agency which ultimately awards
funds to the academic institution is to report the obligation. and the code of this agency 1 the one entered
in columns 5-10.

Valid Codes

All records submitted should carry only the codes shown below. Agencies that wish to use additional codes
to show finer breakdowns and to facilitate internal processing of their data should use the 5th and 6th
paosition of agency code field. Before submitting data containing these codes. agencies should turnish NSF
a list of codes and the names of offices for which these codes are assigned.

Edit-Validation Criteria
Only agency codes shown below or moditied codes furnished to NSF prior to submission of data are accepted

CODE CODE

*Department of Agriculture 03 13 00 Oftice of the Asuistant Secretary for
01 01 00 Agncultural Research Service Health

01 02 00 Economic Research Service 03 99 00 Other DHHS
01 03 00 National Agricultural Statistical Service 04 00 00 Department of Encrgy

01 05 00 Forest Service .
00 Nat ! Ae t ds g
01 06 00 Cooperative State Research Service 05 00 Natwnal Acronautics and Space

d t
01 07 00 Extension Service Administration
01 08 00 Soil Conservation Service 06 00 00 National Saence Foundation
01 09 00 Agricultural Couperative Service
01 10 00 Agricultural Marketing Service *Department of the Interior
01 11 00 Ammal and Plant Health Inspection
Service 07 01 00 Office of the Secretary
01 12 00 Food Satety and Inspection Service 07 19 00 Minerals Management Service
01 99 00 Other USDA 07 25 00 U.S. Fish and Wildlite Service
07 28 00 Natiwonal Park Service
*Department of Defense 07 31 00 Geological Survey

07 32 00 Bureau of Mines
07 41 00 Bureau of Indian Atftairs
07 43 00 Bureau of Land Management

02 01 00 Department of the Army
02 02 00 Department of the Navy
02 03 00 Department of the Air Force

02 04 00 Other DOD 07 53 00 Bureau vf Reclamation
07 55 00 Ottice of Surtace Mining Reclamation
*Department of Health and and Entorcement

Human Services

03 01 00 National Institutes of Health

iy 02 00 Health Resources and Services *Department of Commerce
Administration

03 04 00 Alcohol. Drug Abuse. and Mental
Health Admunustration

03 05 00 Centers for Disease Control

03 06 00 Food and Drug Administration

03 10 00 Othee of Human Development Services

03 11 00 Health (zre Financing Administration LE 00 00 Department of Hoosmg and Urban

03 12 00 Social Secunty Administration Detelopment

U8 02 00 National Bureau ol Standards

08 03 00 National Oceanic and Atmospheric Ad-
ministration

08 05 00 Economic Deselopment Admnistration

08 9% 00 Other Department of Commerce

*No codes are assigned as data cannot be processed it reported tor the agency as a whole

7

202
Q

ERIC . 262
—




12 00 00 Agency for International Development 15 00 00 Environmental Protection Agency
13 00 00 Department of Labor 17 00 00 Nuclear Regulatory Commission

*Department of Transportation

14 01 00 U.S. Coast Guard 19 01

14 02 00 Federal Aviation Admimstration

14 03 00 Feder ' Highway Administration 19 02

14 04 00 Federal Railroad Administration

14 05 00 Urban Mass Transportation 19 04
Adminstration

14 06 00 Maritime Administration

*Department of Education

00  Assistant Secretary for Postsecondary
Education

00 Deputy Undersecretary for Planning,
Budget, and Evaluation

00 Assistant Secretary, Otfice of
Educational Research and

- . . e . . Improvement
14 07 00 National Highway .l‘l:amc Safety Adxplfnstra‘tlon 19 06 00 National Institute of Handicapped
14 08 00 Research and Specia! Frograms Administration Research

14 09 00 Office of the Secretary 19 99 00 Other Department of Education

*No codes are assigned as data cannot be processed 1f reported for the agency as a whole
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5. INSTITUTION CODE
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Definition of Element

An academic institution, as defined in the Cernter for Statistics' Education Directors, Colleges and
Umiversttios, 1985-86. is one offcrug ot i2ast 1 year of college-level studies leading toward a degree.
For purposes of this survey, a college or university consists of all parts of an academic institution—such
as a college of liberal arts, a professional school, an affiliated research instiute, hospital, school of
agriculture, agricultural experiment station, etc.—except R&D orgamazations exclusively or substantially
tinanced by the Federal Government. The latter type of “"academic’ unit is generally identitied as a federally
funded research and development center (FFRDC) which, in most instances, was originally established to meet
an R&D need of the Federal Government (instructions for reporting data on these centers, together with a hst
of those currently recognized, are shown in part II).

The academic institutions currently recognized are hsted in the Code Book for Compatible Statistical
Reporting of Federal Support to Uniwersities, Colleges, and Selected Nonprofit Institutions, October 1986,
This listing presents a structured universe of U.S. educational institutions in terms of “'systems’" of institutions.
“individual” institutions, and “multi-campus’’ institutions. For practically every system there 1s a “'system
office,” the administrative center of the system. For each multi-campus institution there 1s usually a central
otfice, a main campus, and one or more additional branch campuses, all of which appear under an “all-campus”
header. Separate institution codes are provided at all of these levels, and data may be submitted under any
of them subject tu the qualifications given below.

Codes for “system offices” apply unly to awards whose final distribution among the institutions com-
prising the system was not known at the time the award was made. Similarly, the “centrs! uffice” codes
are normally reserved for awards whose eventual distribution among the branches of a particular multi-
campus institution was unknown. Although data for the central office, main campus, and other branches ot
a multi-campus institution may all be reported at the all-campus level, it 1s usually preferable to report all
obligations at the individual branch level where possible, tn be sure that no branches have been overlooked

Agencies are to report funds in terms of the institutir..1 directly receiving the support, even if all or part of
the project involved is known to have been subcontracted to another institution. However, obligations that
flow to a university or college organization acting as a fiscal agent are to be reported in terms of the parent
university or college. For example, obligations awarded to the Purdue Research Foundation (nscal agent)
should be reported under Purdue University.

It should be noted that only academic institutions in the United States and its outlying areas are included
in this survey; however, all funds to American institutions, whether intended for ultimate use within the
United States or abroad, should be reported.

Valid Codes

Currently active codes are shown in the Code Book as indicated above For institutions not included
in the Code Book, contact NSF 1n accordance with procedures outhined in the Introduction

Edit-Validation Criteria

Only institution codes listed in the ('ode Book or assigned by NSF wiil be accepted As the (ode Book 15
brought up to date annually by NSF, the latest 1ssue must be used
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6. INSTITUTION NAME

Bgions inguons of delend
iMItes Nome

poey tolidas | Somw [

L] e d
=T ST ET &=

fmpiny
—T i) I} ' [} 3 [ '] k3
(Yt YRERE FYLILRY] uun}-nnnnn:vun.n,nunuulll.nudﬂ..“.‘ AR AIEE TISTY FTRINTI IYIZTIT]

Definition of Element

‘The name of the institution of higher education that received the award (corresponding to the Institution
Code n colunns 11-17, cards 1 and 2) 1s to be reported 'T'his may be the parent institution or a branch,
depending on the institution code on a~ency records 'I'he name of the system otfice should be used onlv if the
av.ard is actually made to the systein office itsell and the system ollice code has heen used.

Valid Codes

Any combination of up to 21 alphabetic characters and spaces 1s acceptable. It the name of the
institution 15 longer than 21 characters, the name should be abbreviated. Please check caretully to ensure that
the name matches the institution code in columns 11-17.

Edit-Validation Criteria

Noedit 1s pertormed on this data element, as it is used for reterence only.

7. OBLIGATIONS AMOUNT, BY CATEGORY OF SUPFORT (in thousands of dollars)

Obiagons {Ihavsands of dolen)
Fotamtgn Facinm & Gaverst Ooee
A8 trasasestugs oot ovpmont wopert wonce/ n=
& tremng granm | (or mowucHon ‘:; onpasetng
aprsiny
[ [ [} [ ] ] ] [ ]
L T R R I T Y A Y T Y N R L ] |

Method of Reporting

Obligations data should reflect actual obligations made during the fiscal year ending the previous September 30
regardless of when funds were authorized tor or received by a department or agency and regardless of when such
funds are to be spent by a recipient. In cases of interagency transters of funds, the agency which actually
uvbligates funds to an zcademic institution will report the obligation. EXCLUDE such items as loans: agency
support of Federal employe. training and development activities; and indirect support such as funds allocated to
State agencies, even though the final destination of such fur ds is known to be an academic institution.

1. Obligations to each institution should be reported in terms of one or more of the following seven

categories, the first six of which constitute the elements of aca<emic science/engineering support. Definitions for
the categories can be found on pages 11-13 of these instructions.

(a) Research and development (see also data element description tor “Card type 2: Obligation amount,
by field of science/engineering”);

(b) Fellowships, traineeships, and training grants (see also data element descriptio for “Card type 2:
Obligation amount, by field of science/engineering”);

() R&lplant,

(d) Facilitics and cquipment for instruction in science and engineering,

(e) vieneral support fur science and engineering,

() Otheractivities related 2o science and zngieering;

(g) All other actwities (ie., those not directly related to science and engineering).

2. Obligations should be reported in thousands of dollars For example, an obhgations amount of $51,500
should be punched as 52 (right-justitied). Obligations totaling less than $500 for any specific actwvity (e.g..
R&D), general support tor science and engineering) should be reported as zero (0 or hlank or 001000).

3. Allobligations fields should be right-justified

4. Do not use overpunches in numeric fields

Edit-Validation Criteria

Columns 39-80 must be numericor blank, with no overpunches.
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7a. RESEARCH AND DEVELOPMENT
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Definition of Category

Research and development includes all direct, indirect. incidental, or related costs result:ng from or
necessarv to pertormance of research and development by private individuals and orgamzations under grant,
contract or cooperative agreement. Demonstration projects designed to test or prove whether a technology or
method is, in fact, workable are considered to be within the scope of research and development it they are
designed to produce new intormation, and are accomphshed within a given time period. Include “research
equipment” under rescarch and development. “Research equipment” 1s any item (or interrelated collection
of items comprising a system) of nonexpendable tangible property or software having a useful lite of more
than two years and an acquisition cost of $500 or more which 1s used wholly or 1n part for research.

Research is systematic study directed toward fuller scientitic knowledge or understanding of the subject
studied. Research is classified as either basic or applied according to the objectives of the sponsoring agency.
It includes basic research, in which the objective of the Sponsoring agency is to generate knowledge of the
underlying toundations of phenomena and of observable facts without speaific applications in mind, and applicd
research. in which the objective of the sponsoring agency 1s the creation of knoviledge or understandrng necessary
to determine the means by which a recognized and specific need may be met.

Develupment is systematic use of the knowledge and understanding gained trom research directed toward
the production of usetul materials, devices, systems, or methods, including des.en wnd development of proto-
types and processes.

The tollowing activities are excluded from research and development, but should be reported under “other
scientific activities”:
* Routine product testing;
* Quality control;
Topographical mapping and surveys:
Collection of general-purpose statistics,
Experimental production;
Demonstrations designed to exhibit new technologies or methods or disseminate intormation thereon.
Scientific and technical intormation activities.
R&D tacilities and tixed equipment.

7b. FELLOWSHIPS, TRAINEESHIPS, AND TRAINING GRANTS
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Definition of Category

Includes all fellowship, traineeship. and training grant programs which are directed primanly toward the
development and maintenance of scientitic and technical manpower.’ EXCLUDED are projects which support
research and educational institutes. semimars.and conferences such as teacher training activities provided
through teacher institutes. short courses. research participation, end 1nservice seminars; activities aimed at the
development of educational techniques and materials for use 1n science and engineenng traming. and programs
which provide special opportunities tor increasing the scientific knowledge and experience of precollege and
undergraduate students These activities are to be reported either under category 6 (Other activities related to
science and engineering) or category 7 (All other activities) as appropriate

"The total amount« pertaming to such awards (stipends and cost -of -education allowances) will be reported
n terms ol the institution at which the recipient plans to do his research and/or (udy

11
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7c. R&D PLANT (R&D FACILITIES AND FIXED EQUIPMENT)

O¥gar, o (Ineuiands of doliars)

ftitebon Name
Sgpasy —ov Miaashes, o fulden & | e
[ e nlmentig, 9 e B o

b ah Smnagpne] " | ot | ——

goaieg

[y 1 n [ [] [] X} e ']

U ERNEER INEESE RN HEFEEEEEREEEERER R LET Y "% LY 1 - XEAETEC Aﬂ.l.ﬂdﬁl.....lﬂ‘ﬂl

Definition of Category

Includes all projects whose principal purpose 1s to provide support tor construction, acquisition. renovation,
maditication. repair, or rental of facihities, land, works, or fixed equipment for use 1n «cientific or engineering
research and decelupment A facility 1s to be interpreted broadly to include any physical resource important
to the conduct of research or development All costs—direct, indirect, and related expenditures—are to be included

1t the R&D) tacilities are part of a larger facility devoted to other purpuses as well, the fund should be
distributed among the categornies of support involved as appropriate In general, other categories that would
he imvolved are category 4 (Facihties and equipment for instruction in science and engineering) or category 7
(A1l other actwities, i.e . those not specitically related to science and engineenng) Exclude from the
R&D plant category expendable research equipment and otfice furniture and equipment See detimition o
“research equipment” under “research and development™ category (page 11).

7d. FACILITIES AND EQUIPMENT FOR INSTRUCTION IN SCIENCE AND
ENGINEERING
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Definition of Category

Includes all nrograms whose principal purpose :s to provide support for construction, acguisition,
renovation, moditication, repair. or rental of tacilities, land, werks, or equipment for use n instruction n
\Clence or engineering.

Hf the instructional tacilities are part of a larger tacility devoted to other purposes as well, the funds <hould
he distnbuted among the categories of support involved as appropnate. In general, other categories likely to
he mvolved are category 3 (R&D) plant) and category 7 (All other activities, i.e.. those not specatically related
to science and engineering)

7e. GENERAL SUPPORT FOR SCIENCE AND ENGINEERING
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Definition of Category

Includes activities which provide support tor nonspecitic or generalized purposc - related to scientific
research and education. Such projects are generally oriented toward academic departments, institutes, or
institutions as a whole. “General support™ implies a spectrum of varying types of support. At one extreme 1s
support provided without any specitication of purpose other than that tunds be used for scientific activities
Another kind of “general support” is to be found in projects that provide funds for activity within a specitied
field of science or engineering but without specification of explicit purpose. The distinguishing feature of
*general support for science and engineering’ projects is that they permit a sigmficant measure of treedom as
to purpose (research. faculty support, education, institutional support, etc.)

It 15 intended that among the | sojects to be reported under the category “general support for <cience and
engineering” are projects awarded through the following agency programs

VIH Biomedical Sciences Support Grants
NIH Health Sciences Advancement Awards
NIH General Research Support Grants
NSF College Science Improvement Program

Other programs consistent with the above guidelines may also be reported here.
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7f. OTHER ACTIVITIES RELATED TO SCIENCE AND ENGINEERING
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Definition of Category

Includes all academic science/engineering activities that cannot meaningfully be assigned to one of the five
categories previously set forth. Among the types of activities to be included in this ca.egory are support for sci-
entific conferences and symposia, teacher institutes, and activities aimed at increasing the scienhific knowledge of
precollege and undergraduate students.

7¢. ALL OTHER ACTIVITIES, I.E., THOSE NOT SPECIFICALLY RELATED TO SCIENCE
AND ENGINEERING
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Definition of Category

Includes all other obligations which are not included in the six science/eng.neering categories defined on
pages 11 to 13 ¢f these instructions, but which represent direct funding (excluding repayable loans) from a
Federal agency to an academic institution for activities or purposes not specifically related to science and
engineering. All funding specifically support ng activities in the arts and humanities should be inclded here,
as well as projects within which a scientific or engineering portion is not identifiable.
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B. CARD TYPE 2

8. OBLIGATION AMOUNT, BY FIELD OF SCIENCE/ENGINEER'NG (REPORTED ONLY FOR
R&D AND FELLOWSHIP, TRAINEESHIP, AND TRAINING GRANT OBLIGATIONS)
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Method of Reporting

For two categones (R& 1) and fellow ships. traineeshups, and training grants). the obhigations reported on
card 1 must be broken down by applicable held of science/engineering and reported on one or more type-2
cards (see codes and defimtions ot helds of science/engineering attached) Do not submut type-2 cards for any
other category of obhigations.

1. Each held of science/engineering entry consists ¢t 14 columns. The tirst two columns are reserved tor the
apphcable field of science/engineering code; the next six tor total R&D obhigations n that tield: and the last six
for total fellowship, traineeship, and training grant obligations in that fneld

2. Enter only fields of science/engineenng applicable to the obhgations at the institution involved.

3 It your agency's internal tield of science/engineering codes ditfer tron those on pp. 15 and 16, please
check to see that they have been converted betore submitting your response.

4 Besure thatamount« as well as field codes appear on all type-2 cards (even 1if all tunding to a particular
institution 1s 1n a single held).

5. A maximnmof 4 held of science/engineering entres can be recorded on each type-2 card. It, tor example,
five hield of science/engineening entries are to be reported, a second “ype-2 card must be used for the tifth entry.

6. If the last tvpe-2 card submutted for an institution does not contain four tield of science/engineering
entries, leave blank all columns after those pertaiming to the last field of science/engineering entry used.

7 Obhgations should be reported in thousands of dollars, and right-justitied.

8 The sum of the R&D obhigations reported on one or more type-2 cards must equal the R&D total
reported on card 1 Simularly, the sum of the tellowship, traineeship, and training grant obhigations on one
or more type-2 cards must equal the total for that category reported on card 1

9. In cases where total R&D or total fellowships traineeships, and training grant obhigations exceed $5 00,
but where each field of science/engineenng 1s less than $500, report the entire amount for the activity under
the held of science/engineenng receiving the largest amount.

10. Note that helds 52 and 53 are no longer valid fields of science/engineering. Please use only the revised
hite science breaks introduced in 1978.
Edit-Validation Criteria
1 Columns 2-17 must match those on card 1.

2. Only held of science/engineering codes shown below are accepted Any field with a zero or blank
field of science/engineering code will be 1gnored.

3 Obhgation amounts must be right-justitied

4 The sum of all helds of science/engincering for a category (for example. R&D) reported on card(s)
2 must equal the total reported for that category on card 1.

The use of thece codes 15 authorized by OMB Circular No A-46, May 13, 1970
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Field of Science/Engineering Codes and Definitions

CODE

Physical sciences are concerned with the understanding of the material universe and its phenoinena
They comprise the tields of astronomy, cheinistry, physics, and physical sciences not elcewhere classihed
Examples of disciplines under each of these helds are

11 Astronomy: laboratory astrophysics, optical astronomy, radio astronomy . theoretical astrophysics X-rav.
Gamma-ray, neutrino astronomy.

12 Chemistry: norganic; organo-metallic; orgame; phvsical

13 Physics: acoustics; atomic and molecular, condensed matter. elementary particles, nuclear structure.
optics, plasma.

19 Physical sciences, n.e.c.*

Mathematical and computer sciences employ logical reasoning with the aid of <vmbols and are
concerned with the development of methods of operations emploving such svmhols They comprise the
following two subcategories:

21 Mathematics: algebra; analysis, apphed mathematics, toundations and logic, geometry, numerical
analysis. statistics, topology.

22 Computer sciences: programming languages, computer and information sciences (general), design,
development, and application of computer capabilities to data storage and manipulation, information
sciences and systems, systems analysis . +

9\1 ﬂdf'\(,mq‘(’iq‘ qm‘, ccnp«'(cvf‘ Sueucoj h.€e.,C.

Environmental sciences: (terrestrial and extraterrestnal) are concerned with the gross nonbiological
properties of the areas of the solar system that directly or indirectly attect man’s survival and weltare, they
comprise the fields of atmospheric sciences, geological sciences, oceanography, and environmental sciences not
elsewhere classified. Note that all obhigations in support of oceanography, whether physical or biological,
are now to be reported under tield 33 Examples of disciplines under each of these helds are

31 Atmospheric sciences: aeronomy; solar, weather moditication; extraterrestnal atmospheres; metecrology.

32 Geological sciences: engineering geophysics; general geology, geodesy and gravity. geomagnetism;
hydrology; inorganic geochemistry; isotopic geochemistry, organic geochemistry; laboratory geophysics;
paleomagnetism; paleontology, physical geography and cartography, seismology, soil sciences

33 Oceanography: biological oceanography: chemical oceanography, geological oceanography, physical
oceanography. marine geophysics.

39 Environmental sciences, n.e.c.*

Engineering 1s concerned with studies directed toward developing engineering prinaiples or toward
making specific scientitic principles usable in engineening practice Engineering 1s divided into eight fields
aeronautical, astronautical, chemical, civil, electrical, mechanical. metallurgy and materials, and enginerring not
elsewhere classitied. Examples ot disciplines under each ot these helds are

41 Aeronautical: acrodynamics.

42 Astronautical: aerospace; space technology

43 Chemical: petroleum; petroleum refiming, process

44 Civil: architectural, hydraulic, hydrologic; marine. sanitary and eny ronmental, structural. transportation.

45 Electrical: communication; electronic: power

46 Mechanical: engineering mechanics.

47 Metallurgy and materials: ceramic, mining; textile, welding.

49 Engineering, n.e.c.*: agncultural; bioengineering, biomedical, injustrial and management. nuclear.
ocean engineering, svstems

Life sciences consist of {ive detailed hields hiological (excluding environmental), environmental hiology,
agnicultural. medical. and hife sciences not elsewhere classiied. The illustrative disciplines provided helow under
each of these detailed helds are intended to be guidelines, not sharp detinitions, as to what should be reported
under a particular tield; they represent examples of disciphines generally classified under each detailed held A
discipline, however, may he classihed under another detailed field when the major emphasis is elsewhere
Research 1in hiochemistry could be reported as hiological, agnicultural, or medical, depending on the onentation
of the project, human biochemistry should be classiied under hiological. hut animal biochemistry or plant hio-
chenmistry should be under agnicultural

*Not elsewhere classitted To be used tor muitdisaiplnary project withmn the primary tield and tor single
diseiphine projects for which a <eparate disciphine code has not been assigned
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51 Biological sciences (excluding environmental biology): anatomv, biochemistry, biology, biometry
and biostatisties, bophvsics, botany: cell bology, entomology and parasttology, geneties. microbiology,
neuroscience (hwlogical); nutnition; phvsiology, zoology, other nological, n.e ¢ *

54 Envirornmental biology: ecosvstem sciences; evolutionary biology, limnology: physiological ecology,
population biology, populatin and brotic community ecology, svstematies. other environmental biology,
nec¢?*

55 Agricultural sciences: agronomy: anunal sciences, food science and technology, lish and wildlite; forestry,
horticulture; plant sciences, soils and soil science; phvtopathology, phvtoproduction: agriculture, general,
other agriculture, n.e ¢ *

56 Medical sciences: internal medicine, neuralogy, ohatetrics and gvnecology, ophthalmology, otolaryngologs,
peduatrics, preventive inedicine: pathology, pharmacologv, psvehiatry, radiology; surgery; dentistry,
pharmacy, veternary mnedicine, other medwcal, n.e.c.*

59 Life sciences, n.e.c.*

Psychology deal with behavior, mental processes, and individual and group charactenistics and abilitres
Psvehology 1s divided into three categories. hiological aspects, vocal aspects, anc psvchological sciences, not
elsewhere classihed Examples of the disciplines under each of these fieids are

81 Biological aspects: experimental psvchology: animal behavior, clhinical pavehology: comparative

psvehology, ethology.

62 Social aspects: ocal psyvchology, educational, personnel, vocational psychology and testing, industrial
and engmeering nsychology, development and personality

69 Psyclologicalsciences, n.e.c.*

Social sciences are directed toward an understanding of the hehavior of social institutions and groups and
of individuals as members of a group. Social sciences include anthropology, economics, history, linguistics,
pohtical science, sociology, and social sciences not elsewhere classitied. Examples of disciplines under the tields of
social wcience are

71 Anthropology: archaeology; cultural and personality; social and ethnology: applied anthropology.

72 Economics: econometrics and economic statistics; history of economic thought; international economics;
industrial, labor and agricultural economics; macroeconomics; microeconomics; puhlic tinance and fiscal
policy: theory; econnnic systems and development.

73 History: history and philosophy of science.

74 Linguistica: anthropological-archeological: computational; psycholinguistios; sociolinguistics.

75 Political science: area or regional studies; comparative government; history ot political ideas; interna-

tional relations and law: national political and legal systems; political theory; puhlic administration,

76 Sociology: cumparative and historical; complex organizations; culture and social structure; demography;

group interactions, sacial problems and social weltare; sociological theory.

79 Socialsciences, n.e.c.*: research inlaw and education not elsewhere classitied, socioeconomic geography.

89 Other <~iences, n.e.c.*: to be used for multidiseiplinary and interdisciplinary projects that cannot he

classified within one of the above hroad tields of science/engineering

16
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PARTII

INSTRUCTIONS FOR FEDERALLY FUNDED
RESEARCH AND DEVELOPMENT CENTERS
(FFRDC’s) ADMINISTERED BY
ACADEMIC INSTITUTIONS

Reporting Guidelines

Data on funds obligated for academic science/engineering are to be reported for each
university-administered federally funded research and developmeat center (FFRDC) receiving
agency support. Funds obligated to each of the centers should be reported by all Federal
agencies, regardless of the major sponsoring agency. For example, several agencies, including
NASA, Air Force, and others have financed activities at the National Center for Atmospheric
Research even though the National Science Foundation is the major sponsoring agency.

Obligations are to be classified according to the six academic science/engineering
categories defined in the instructions for academic institutions (part I):

1. Research and development

2. Fellowships, traineeships, and training grants

3. R&D plant

4. Facilities and equipment for instruction in science and engineering
5. General support for science and engineering

6. Other activities related to science anc engineering

Field of science/engineering data and funding for activities not specifically related to
science and engineering (non-science/engineering funds) are not to be reported for FFRDC’s.
Do uot submit type-2 cards for FFRDC’s.

The format for reporting data on FFRDC’s managed by academic institutions is shown
on page 18. Note that this format differs from the card-1 format used to report data on
academic institutions only in hat card type should be coded “3” in column 1. Note that
columns 75-80 are to be left blank.

The instructions for reporting data on academically associated FFRDC's are similar to
those used for card-1 reporting on academic institutions. The defiritions of support cate-
gories, the agency codes, and most other instructions provided in part I, pages 1-13, are
equally applicable to FFRDC reporting.

Agencies are requested to submit FFRDC d- ... magnetic tape or punched cards in
accordance with the submission specifications outlined on page vi. The cards (or tape) should
be accompanied by a printout sorted by institution code. Agency and agency component totals
for each of the six categories of support are to be shown on the printout. The submission
should be reviewed and verified by each agency for conformity to data collection
standards 2nd consistency with prior submissions.

A listing of university-managed centers (with their respective codes) is shown on
page 18. This list resulted from the findings of an interagecy task force formed to study this
area and has been amended over time to reflect institutional changes. The Director, Division
of Science Resources Studies, NSF, should be advised of any changes in the status of the centers.
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Card Type 3: Format for FFRDC’s Administered by Academic Institutions

é Dbligations (thousands of dollars)
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Cord . Agency lnstitu tnstitution Name Fellowships, A&D Facihties & General Dther Other
Typel 2 | FY “ooe tion R&D trameeships, Plant equipment “‘f‘m" science/ actwities
3 c code & traming grants for instruction scw?\'ce’ engineerng Loswe
do engmcen/ng Bank
] & 1 6 6 6 6 6 6 ]
1 213656 ., 4 9 1001121314 1BIE 17181920 223 2-252627 2829303132333 35 36 37 28139 40 41 42 43 aaje5 46 47 48 43 S0]5) 52 53 54 55 96)57 98 59 60 b 6"|63 64 65 66 67 68§69 70 71 77 73 14 sHAnNnnnn
NOTE: Centered figures denote number of columns per field.
Names and Codes of FFRDC’s Adminiatered by Academic Institutions
CODE CODE
Department of Defense E.O. Lawrence Berkeley Laboratory National Aeronautics and
(University of Califorma) Space Administration
Department of the Air Force Berkeley, Calitornia 90 0024 1 Jet P | Laborat
i . ) 002 Jet Propulsion Laboratory
- 90 0010 0 :‘I;in::::c:ab(fg?n titute of Technolosy) E.O. Lawrence Livermore Laboratory (California Institute of Technology)
@ Lexi nuslti nshl tso cennoioy {Iniversity of California) Pasadena, (alifornia
xington, Massachuset Livermore, California
90 0067 0 Software Engineering Institute Fermi National Accelerator Laboratory National Science Foundation
;,?&;gz?ehM;:l::sUl:;:;s“y) (Universities Research Association, Inc.) 90 0026 6 National Optical Astronomy Observatory
& Y Batavia, Illinois (Association of Universities tor
Department of Energy Los Alamos Scientific Laboratory _ Research in Astronomy, Ine.)
N o Tucson, Arizona
90 1011 8 A Laborato (University of California)
mes Laborawory Los Alamos, New Mexico 40 1119 3 National Astronomy and lonosphere Center
lowa State University of (Cornell Universaty)
Science and Technology) Oak Ridge Associated Universities Are:('ibo Puerlo- Rico
Ames, lowa (Oak Ridge Associated Universities' ’
90 0012 6 Argonne National Laboratory Oak Ridge, Tennesssee 90 0027 4 National Center for Atmospheric Restearch
L, . (Umversity Corp. for Atmospheric Research)
(University of Chicago and Plasma Physics Laboratory Boulder. Colorado
Argonne Universities Association) (Princeton University) v
Argonne, lllinois Princeton, New Jersey 90 0028 2 Nanonai Radio Astronomy Ohservatory
. . v (Assoc sted Universities, Inc.)
90 001¢ 3 wrwokhaven National Laboratory Stanford Linear Accelerator Center Green Bank, West Virginia

(Associated Universiti- _, Inc.)
Upton, Long Island, N.Y.

(Stantord University)
Stanford, California

Note: The Syace Radiation Effects Laboratory (30 0023 0) was closed in August 1978. Any further
funding for this installation should be reported under the Coliege of William and Mary (00 8055 6).
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PART III

INSTRUCTIONS FOR NONPROFIT INSTITUTIONS
(INCLUDING FFRDC’s ADMINISTERED
BY NONPROFIT INSTITUTIONS)

Reporting Guidelines

Federal agenc.es presently reperting obligations for academic institutions are requested
to provide data for nonprotit institutions and associated FFRDC'’s in accordance with the
guidelines outlined below.

Nonprofit institutions are defined as those legal entities other than universities and
colieges which are privately organized or chartered to serve the public interest and are exempt
irom most torms of Federal taxation. They include independent research institutes; federally
funded research and development centers (FFRDC's) administered by nonprofit organiza-
tions: voluntary nonprofit hospitals; professional ard technical societies and academies of
science. private foundations; science exhibitors; trade associations and agricultural coopera-
tives: and other nonprofit organizations, not elsewhere classified. This sector excludes all
agencies of Federal, State, or local governments, including special government districts;
university-managed or -affiliated hospitals; and all institutes, bureaus, or offices associated
with or controlled by either educational institutions or profit corporations. Note that all fund-
‘ng to organizations controlled by or affiliated with institutions of higher education (except
unmversity-administered FFRDC's) should be included in the ariounts obligated to their
parent institutions and reported on type-1 and type-2 cards.

For this survey, Federal agencies are requested to report ALL R&D and R&D
plant obligations to each nonprofit organization listed in the current Code Book,
regardless of amount. This list has been expanded in the current edition.

In addition to those listed in the Code Book, any nonprofit institution re-
ceiving obligations for research, development, and R&D plant should be reported.
Data for nonprofit institutions to be added to the survey popula.ion should be
submitted on a separate typed sheet or computer-generated listing with addresses
of the institutions and a short note on the type of institution (e.g., research insti-
tute, hospital. private foundation, ete.).

Obligations are to be reported for only two categories of support—research and devel-
opment and R&D plant. Definitions that were provided in Part I of these i.istructions (pages
11 and 12) for research and development and R&D plant apply to data submitted for non-
profit institutions

Asn Parts I and 11, data should reflect actual obligations (excluding loans) made during
the latest fiscal veur regardless of when funds were to be spent by a recipient. Obligations will
be reported 1n tern s of thousands of dollars, rounded to the nearest thousand dollars. A blank
field will be interp-eted as a zero amount.

The tormat for reporting data on nonprofit institutions and associated FFRDC's is

<hown o on page 21 Note that the survev system utilizes a standardized cord format and
Tar aenprofit mstitution data should be submitted v a tormat analogous to card 1 for
the university and college portion of the survev. with the following moditications:
19
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1. Card type code in column 1 should be 4" for nonprotit institutions and 5" tor
FFRDC’s administered by nonprofit institutions.

2. Columns 45-50 and 57-80 shculd be Jeft blank.

Each agency should submit one 80-coluwn punched card (or card image on tape) tor
each nonprofit institution and one 80-column punched card (or card image on tape) for each
FFRDC managed by a nonprofit institution to which R&D or R&D plant funds were obligated
during the fiscal -ear being reported. Magnetic ta e and punched card st: idards tor the
submission are de.ailed on page vi. Do not submit tvpe-2 cards for nonprofit institutions

In addition to the punched cards or magnetic tape, each reporting agency should provide
a printout with dollar totals for all of the nonprofit institutions receiving support and, it
appropriate, a similar printout with dollar totals for all nonprofit FFRDC’s. The printout
should be sorted by institution identification code. Tastitutions lacking codes should be listed
geograpiiically (State/institution sequence). It is understood that the submission will be
reviewed and verified by each agency for conformity to data collection standards
and consistency with data submissions for previous years.

An updated list of independert nonprofit institutions and FFRDC's includec in the
survey with their respective codes is provided in the latest revision to the Code Book. Agency

codes to be used on nonprofit data reccrds are shown in part I of these instructions,
pages 7 and 8.

20
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Card Format for Nonprofit Institutions and
Nonprofit-Administered FFRDC's
(Card types 4 and 5)
é Dbligations (thousands of dollars)
Card I' st Institution Name
T, Agency st R&D
42' o FY code tion R&D Pant -
or code
5 | €
¢ 5 7 2 § §
VE233e s F o7 o8 9 10f1 021304 15 16 12]18 19 20 21 22 27 4 25 26 27 28 29 30 31 32 33 34 35 35 37 38139 40 41 42 3 & 51 52 53 54 55 46 i g n
NOTE: Centered figures denote number of columns per field.
Federally Funded Research and Development Centers
Administered by Nonprofit Institutiona
Institution
cude Name of Instution Ahbrevigiion
] Department of Defense
Office of the Secretary of Defense
90 0041 5 Inststute for Defense Analyxex (Va.) 1bA
90 006K 8 Ligistics Management Institute (Md | LM
90 Q069 6 Office of the Secretary of efense/
Orgamzation of the Joint Chiefs of Ntall OSD/OK N
Department of the Army
90 0070 4§ Arrove Center {Calil ) Arrone Ctr
Department of the Navy
90 w0 3N 1 Center for Naval Analysex (Va) (N\A
Department of the Air Force
90 0042 3 Aerospace Caorporation ((Cahf ) Aerompace Carp
90 0045 6 MITRE Corporation €3 Division (Va* MITRE Cihn
90 0065 4 Project Air Force (RAND) Project Air Force
Department of Energy
40 0885 0 Battelle Memaonial Inxtitute. Pacific Northwest Hatelle Mem Ins1 Pac
Lahoratory (Wash ) AW lah
90 0066 2 Solar Energy Research Institute (Calit ) SERI
-4
(5] 7 / *MITRE Corporation was formerly listed 1n it entirety as a nonprotit-adnunistered FFRIN M1 RF < ! O
6 Corporation itsell 18 now listed as & nonprofit research institute with the code 40t 1102 9 and u~ FFRIX
component. the C3 Division, 18 listed separately, retaining the code 90 0043 6
Q
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scientific and engineering expenditures
at universities and colleges

purpose and
background

This survey is intended to collect
information on three areas of academic
spending for scientific and engineering
(SIE) activities: Current fund separately
budgeted research and development
(R&D) expenditures by source of funds
and SIE field, current fund research
equipment expenditures, and capital
expenditures for S/E activities.

The survey originated in 1954 and
has been conducted annually since 1972.
The population surveyed in most years
has consisted of the 500 to 600 univer-
sities and colleges which grant a graduate
SIE degree and/or annually perform at
least $50,000 in separately budgeted
research and development; these insti-
tutions account for over 95 percent of
the Nation’s academic R&D expendi-
tures. In addition, all 17 university-
administered federally funded research
and development centers (FFRDC’s) are
surveyed.

survey instrument

One section of the questionnaire
requests information on total current
fund expenditures for separately bud-
getec. S/E recearch and developnent by
source of funds and the percer.lage of
the total as well as the federally fin-nced
portion that is considered basiz reszarch.
Information is .lso requeste? on the

total and federally financed current fund

expenditures for separately budgeted
R&D activities by detailed SIE fields.
Data " i engineering and environmental
sciences subdisciplines, which were
requested on an optional basis in 1980,
have become a standard part of the
survey form since 1981.

Institutions are asked tu report that
portion of total and federally financed
current fund expenditures reported on
the above items that went for the pur-
chase of research equipment. Included
are all research equipment purchased
under sponsored research project awards
from current fund accounts for separately
budgeted research and development.

Finally, institutional respondents are
asked to provide data on capital expend-
itures for facilities and equipment (as
defined in Section J.13 of OMB Circular
A-21, revised) for research, developmer..,
and instruction by broad SIE field,
showing amounts fro both Federal and
other funding sou.ces.

Since fiscal year (FY) 1984, the survey
has been based on a sample, as opposed
to a full-population survey. The sample
of approximately 400 academic institu-
tions includes with certainty both S/E
doctorate-granting institutions and his-
torically black universities and colleges
with R&D expenditures, as well as a
probability sample of the remaining
institutions. Also included, with certainty,
are 17 FFRDC's administered by univer-

sities and co .eges

R79

data avazailability

In FY 1978, NSF experimented with
biennial reductions in the survey pop-
ulation and data items to reduce re-
spondent burden.

Two significant changes in survey
procedures were attempted in FY 1978
that make data for this year atypical
and present a discontinuity in the gen-
eration of time-series data from this
survey:

First, unlike the surveys for FY's
1972-77 and 1979-85 surveys, the survey
population for FY 1978 was restricted
to doctorate-granting institutions and
FFRD('’s.

Second, the FY 1978 survey collected
wmformation on a “short-form” which
covered a limited number of items. While
all surveys have collected data on sepa-
rately budgeted R&D expenditures by
source of funds (total and Federal) and
by detailed SIE field, the FY 1978 form
omitted questi~ns on character of work
(e.g., basic re-2arch) and on capital
expenditures r S/E activities. Expend-
itures for instruction and departmental
research were collected annually during
the period 1972-77 bu* were discontinued
in 1978 and are not avaiable on the
current multiyear archival tapes.

data access

Summary statistical tables from this
survey are available on diskettes prepared

for use on an IBM-compatible micro-
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processor. Inquiries regarding this survey
should be addressed to:
Ms. Judith Coakley/
Mrs. Marge Machen
Division of Science Resources
Studies
Universities and Colleges
Studies Group
National Science Foundaton
1800 G Street, N.\W., Rm. L602
Washington, D.C. 20550
(202) 634-4673

Current survey data are provided on
multiyear magnetic tapes containing
information frr earliei years; the most
current tape contains data for FY's

1978-86. The tape only includes data
items from earlier years which corre-
spond to the latest survey form; infor-
mation collected in prior years having
no counterpart in the current survey 15
omitted.

Omitted data items are available from
previous multiyear data tapes for FY's
1972-79, 1973-80, 1975-82, and 1976-83.
The user is cautioned that no attempt
has been made to update these earlier
tapes with corrections which may have
subsequently been received from sur-
veyed institutions. LCata for FY's 1972-77
are available either on individual single-
year tapes or as separate data files on a
single tape. For further information

regarding data tape ava-lability or con-
tents, piease contact:

Mr George Nozicka

Quantum Research Corporation
7300 Pearl Street, Suite 210
Bethesda, Maryland 20814
(301) 657-3070

The cost of the multiyear tape is $325
and a single year tape is $100. A Data
User Guide has been developed for the
1972-86 period that documents the
compatible code structure utilized in the
four NSF academic surveys. A copy is
available from the Universities and
Colleges Studies Group/Division of
Science Resources Studies.
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NSF Form 411 (10-85)

FORM APPROVED
OMB No 3145-0015

FExpiration Date 1/31/87

NATIONAL SCIENCE FOUNDATION
Washington, D.C, 20550

SURVEY OF SCIENTIFIC AND ENGINEERING EXPENDITURES
AT UNIVERSITIES AND COLLEGES, FY 1985

Organizations are requested to compiete and return this
form to

NATIONAL SCIENCE FOUNDATION
1800 G Street, N.W., Room L-802
Washington, D.C. 20550

Atin: UNISG/R&D

This form should be returned by January 10, 1986.
Your cooperation tn returning the survey quastionnaire
promptly 1s very important.

This information 1s solicited under the authority of the
National Science Foundation Act of 1950, as amended
All information you provide will be used for statistical
purposes only Your response is entirely voluntary and
your failure to provide some or all of the information wiii
n no way adversely affect your institution

All financial data requested on this form shouid be
reported in thousands of dollars; for exampie, an ex-
penditure of $25.342 should be rounded to the nearest
thousand doliars and reported as $25

Where exact data are not available, estimates are ac-
ceptable Your estimates will be better tha: ours.

include data for branches and all organizational units
of your institution, such as medical schools and agn-
Cultural experiment stations. Also include hospitals or
chnics owned, opetated, or controlled by universities,

Scope:

Please correct if name or address has changed

and integrated operationally with the chinical progams of your medical schools.
Exclude data for federally funded research and development centers (FFRDC's).
A separate questionnaire 1S included in this package if your institution administers
an FFROC. if you have any questions please contact Judith Coakley or Marge
Machen (202-834-4674).

Financial data are requested for your institution’s 1985 fiscal year.

Please circle the month in which your institution’s fiscal year begine:
1 2 3 4 5 6 7 8 9 10 M 12
JAN DEC

How many person hours were required to compiete this form?

Date Submitted

This survey collects data on expenditures by universities and colleges for separately budgeted research and developmenc (R&D) in science
and engineuring. Definitions used are compatible with OMB Circular A-21, revised Juy 23, 1982. Items 1 and 2 ask for current fund
expenditures by source of funds and by field of science/engineering Item 3 coliects data on that purtion of current fund expenditures
reported in items 1 and 2 that went for the purchase of scientific and engineering research equipment. item 4 collects data on vapital
expenditures for facilities and equipment for research, deve'opment, and instruction by source of funds and fieid of science/engineering.

Detinitions:

1.

Research and Development (R&D). R&D for purposes of this survey is the same as “organized research" as defined in Section 8.1.b. of
OMB Circular A-21 (revised). It includes all R&D activities of ait institution that are separetely budgeted and eccounted for. RAD includes
both "sponsored research” activities (sponsored by Federal and non-Fedoral agencies and organizations) and “university research”
(separetely budgeted under an internel application of institutionat funds).

a. Research is & systematic study directed toward fuller knowiedge or understanding of the subject studied. Research is classified as
either basic or applied, ac ording to the objectives of the investigator.

b. Development is systemetic use of the knowledge or understanding gained from research, directed towerd the production of useful
meleriais, devices, systems, or ‘mathods, Including design and development of prototypes and processes.

. Current fund expenditures. Expenditures of funds available for cv:rent operations. Such expenditures inciude all unrestricted gifts end

restricted current funds to the extent that such funds were expended for current opereting purposes.

. Capital expenditures (to: tacilities and equipment}. A capital expenditure as defined in Section J.13 of OMB Circular A-21 (revised)

means the cost of the asset including the cost 1o put it in place. “Equipment” as a capital expenditure means an article of nonex-
pendabie tangible personal property having e useful life of more than two years end an acquisition cost of $500 or more per unit;
lower limits may be established, conaistent with institutione! policy.

PLEASE TYPE OR PRINT TITLE AREA
NAME OF PERSON SUBMITTING THIS FORM CopE| excH.| No. | exr.

[ m\gs OF PERSON WHO PREPARED THIS THLE AREA
UBPAISSION (if different from ebove CODE | ExcH.| NO. EXT.

Q

ERIC

Aruitoxt provided by Eic:
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Instructions for items 1 and 2

Separately budgeted research and development (R&D) includes all funds expended for activities specifically organized to
produce research outcomes and commissioned by an agency either external to the institution or separately budgeted by an
organizational unit within the institution. Include research equipment purchased under research project awards from “cur-
rent fund” accounts. Also, include research funds subcontracted to outside organizations. Exciude training grants. public
service grants, demonstration projects, and departmental research expenditures that are not separately budgeted. Also,
exclude any R&D expenditures in the fields of education, law, humanities, music, the arts, physicai education, library sci-
ence, and all other nonscience fields.

a. Federal Government. Report grants and contracts for R&D (including direct and reimbursed indirect costs) by all
agencies of the Federal Government.

b. State and local governments. Include funds for R&D from State, county, municipal, or other local governments and
their agencies. include here State funds which support R&D at agricultural and other experiment stations.

¢. Industry. include all grants and contracts for R&D from profitmaking organizations, whether engaged in production,
distribution, research, service, or other activities. Do not include grants and contracts from nonprofit foundations
finunced by industry; these should be reported under All other sources (line 1175).

d. Institutional funds. Report funds, including indirect costs, which your institution spent for RiD activities frc  the
following sources: (1) General-purpose State or local government appropriations; (2) generai-purpose grants from
industry, foundations, or other outside sources; (3) tuition and fees; (4) endowment income. in addition, est; mate your
institution's contribution to unreimbursed indirect costs incurred In assoclation with R&D piojects financed by outside
organizations, and mandatory cost sharing on Federal and other grants. To estimate unreimbursed indi. ect costs,
many institutions use a university-wide negotiated indirect cost rate multiplied by the base fe.g., dire<« salaries and
wages, eic.) minus actual indirect cost recoveries. If your institution now separately budgets what was previously
classified as departmentai research, these data should be included in iine 1151.

@. All other sources. Inciude grants for R&D from nonpr« fit foundations and voluntary heaith agencies as well as from all
other sources not elsewhere classified. Funds from foundations which are affiliated with, or granted solely to your
institution, should be inciuded under line 1160, Institutional funds. Funds for R&D received from a heaith ager.cy that
is a unit of a State or local government shouid be reported under State and iocal governments (line 1125). Also
include gifts from individuals that are restricted by the donor to research.

ITEM1.CURRENT FUND EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND
DEVELOPMENT IN THE SCIENCES AND ENGINEERING, 'Y SOURCE OF FUNDS,
FY 985 (Include indirect costs)

*Combined data cell (See instructions for b and @).

(1) (2)
Total Basic research
Source of funds
(Dollars in (Percent of
thousands) column 1) CONFIDENTIALITY
a. Federal Government 1110 |$ '"'°"‘."°“9" received
% from individual insti-
*b. State and local governments 1125 Basic research is tutions in lines 1161
directed toward an and 1162, or esti-
c. Industry 1150 increase of knowl- mates for basic re-
edge; it is research search expenditures,
d. Institutional funds 1160 where the primary will notbe pubtished
aim of the investi- or released. only ag-
(1) Separately budgeted 1181 gator is a fuiler gregate totals will ap-
knowledge or pear in publications.
(2) Underrecovery of indirect understanding of
CoAC and cost sharing 1162 the subject under
study rather than a
. specific application
e. Ail other sources 1175 thereot.
f. TOTAL (sum of a through e) 1100 %

Totai R&D expenditures reported in line 1100, column (1) and line 1400, coiumn (1) should be the same.
Federally financed R&D expenditures reported in line 1110, column (1) and line 1400, column (2) should be the same.
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ITEM 2. CURRENT FUND EXPENDITURES (TOTAL AND FEDERALLY FINANCED] FUR
SEPARATELY BUDGETED RESEARCH AND DEVELOPMENT, BY FIELD OF
SCIENCE/ENGINEERING: FY 1985
(Include indirect costs)*

(Dollars in thousands)
Field of science/engineering (1) Total (2) Federal
a ENGINEERING (TOTAL] 1410
(1) Aercnautical & astronautical 1411
(2) Chemical 1412 .
(3) Cwit 1413 A
(4) Electrical 1414
(5) Mechanical 1415
(6) Other 1416 ’
b. PHYSICAL SCIENCES (TOTAL) 1420
(1) Astronomy 1421
(2) Chemistry 1422
(<. Physics 1423
(4) Other 1424
. EN/ACNMENTAL SCIENGES (TOTAL) 1@_
(1) Atmospheric 1431
(2) Earth sciences 1432
(3) Oceanography 1433
|4) Other 1434
d. MATHEMATICAL SCIENCES (TOTAL) 1441
e. COMPUTERSCIENCES (TOTAL) 1442
f. LIFESCIENCES (TOTAL) 1450
(1) Agricultural 1451
(2) Biological 1452
(3) Medical 1453
(4) Other 1454
9. PSYCHOLOGY (TOTAL) 1460
h. SOCIAL SCIENCES (TOTAL) 1470 '
(1} Economics 1471
{2) Political science 1472
(3) Sociology 1473
(4) Other 1474
I. OTHERSCIENCES, not elsewhere classified (TOTAL) 1480
J. TOTAL (sumofathroughij 1400

*PLEASE EXCLUDE from your response any R&D expenditures in the fields of education, law, humanities, music, the arts,

physical education, library science, and all other nonscience fields.
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ITEM 3. CURRENT FUND EXPENDITURES FOR RESEARCH EQUIPMENT (TOTAL AND
FEDERALLY FINANCED) FOR SEPARATELY BUDGETED RESEARCH AND DEVELOPMENT,
BY FIELD OF SCIENCE/ENGINEERING: FY 1985*

(See page 5 for instructions.)

(Dollars inthousands)

Field of science/engineering (1) Total (2) Federal

ENGINEERING (TOTAL)

(1) Aeronautical & astronautical

(2) Chemical
(3) Civit
(4) Electrical

(5) Mechanical
(6) Other
PHYSICAL SCIENCES (TOTAL)

(1) Astronomy

(2) Chemstry

(3) Physics

(4) Other

ENVIRONMENTAL SCIENCES (TOTAL)

(1) Atmosptieric

(2) Earth sciences

(3) Oceanography
(4) Cther
MATHEMATICAL SCIENCES (TOTAL) 1841
. COMPUTER SCIENCES (TOTAL) 1842
LIFE SCIENCES (TOTAL) 1850
(1) Agriculturat 1851

(2) Biological 1852
(3) Medical 1853
(4) Other 1854
PSYCHOLOGY (TOTAL) 1860
. SOCIALSCIENCES (TOTAL) 1870

(1) Economics 1871

(2) Political science 1872
(3) Sociology 1873
(4) Other ' 1874
OTHER SCIENCES, not eisewhere classified (TOTAL) 1880
TOTAL (sum of a throughi) . 1800

*Current fund expenditures in each field for scientific research equipment st suld be a subset of the “Total" and “Federal”
column reported 1n item 2.
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Item 3 Instructions

Please report that portion of current fund expenditures reported in items 1 and 2 that went for the purchase of res2arch
equipment This includes all research equipment purchased under sponsored research project awards from current fund
accounts

NOTE: These research equipment expenditures are not to be included under capital expenditures reported initem 4

For column (1} report current fund expenditures for R&D from all sources: Federal Government, State, county, municipal, or
other governments and their agencies (including State funds supporting R&D at agricultural experiment stations], industry;
institutional funds, and private foundations and voluntary health agencies, individuals, and associations.

For column (2] include funds from grants and contracts for R&D sponsored by agencies of the Federal Government.

item 4 Instructions

Please report expenditures for facilities that were in process or completed during FY 1985.

Capital expenditures for facilities and equipment include the following: (a) Fixed equipment such as built-in equipment and
furmshings, {bj movable scientific equipment such as oscilloscopes and pulse-height analyzers, (¢} movable-furnishings
such as desks. (d) architect's fees. site work, extension of utilities, and the building costs of service functions such as
integral cafetenas and bookstores of a facility; (e) tacilities constructed to house separate components such as medical
schools and teaching hospitals; and (f} special separate facilities used to house scientific apparatus such as accelerators,
oceanographic vessels, and computers.

Expenditures for admtnistration buildings, steam plants, residence halls, and other such facilimes should be excluded
unless used principally for research, development, or instruction In the sciences and engineering. Land costs should be

excluded.

REMINDER: Exclude research equipment purchased under research project awards from current fund accounts that
are reported under items 1, 2, and 3.

ITEM 4. CAPITAL EXPENDITURES FOR FACILITIES AND EQUIPWINT FOR RESEARCH,
DEVELOPMENT, AND INSTRUCTION, BY FIELD OF SCIENCE/ENGINEERING
AND SOURCE OF FUNDS: FY 1985

{Dollars in thousands)
Field of science/engineering Total Federal All other sources
{1 (2) {3)

a. Engnneering ..................... .. ., 1710 !$ $ $
b. Physicalsciences ... ................. 1720
¢. Environmentalsciences ................. 1730
d/e. Mathematical and computersciences ....| 1740
f. Lifesciences........................... 1750
g. Psychology ........ ................... 1760
h. Socialsciences ........................ 1770
1. Othersciences,ne.c. ................... 1780

j. Total{sumofathroughit  ............ 1700 |$ $ $

LRIC
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ILLUSTRATIVE DISCIPLINES'

. Engineering

(1) Aeronautical& astronautical ..... .......... Aerodynamics, gerospace, space technology

(2) Chemical ...... ..... .. e e eeeeeseeeasaeas Petroleum, petroleum refining process

(B) Cwil .. oot e e e Architectural, hydraulic, hydrologic, sanitary and environmental, structural
. transportation

(4) Electncal ......... . ... Lot deiiies weua.s Communication, electronic, power

(5) Mechanical ............. c. «v covrnnn on eus Engineering machanics

6) Other.. .... ....ooovvver ceir v wennn .. Agricultura!, ceramic, industrial and management, marine, metallurgical and

materials, mining, nuclear, ocean engineering systems, polymer, textile, welding

. Physical sciences

(1) Astronomy ... ......... .. ... fee e eeeees Astrophysics, optical and radio, x-ray, gamma-ray, neutrino

(2) Chemistry . ............ ... ... ..l Inorganic, organo-metallic, organic, physical, enalytical, pharmaceutical, polymer
sciences {exclude biochemistry)

(3) Physics ... .. .......... e e e ... Acoustics, atomic and molecular, condensed matter, elementary particles, nuclear
structure, optics, plasma

(4) Other . ........cceeevnnn vuns .. .. .. ... Used for multidisciplinary projects within physical sciences and for disciplnes not

requested separately

Environmentel sciences

(1) AtMOSPheriC ..... ....con crierrnrnnnnnannns Aeronomy, solar, weather modification, extraterrestrial atmospheres, meteorology

(2) Earthscances .... . .......c. cevvnr tevcennn Engineering geophysics, general geology, geodesy and gravity, geomagnetism,
hydrology, inorganic geochemistry, isotopic geochemistry, organic geochemistry,
lab geophysics, paleomagnetism, paleontology, physical geography and cartog-
raphy, seismoiogy

(3) Oceanography ..........cocevvvveneeennnenens Biological oceanography, chemical oceanography, geological oceanography, physical
oceanography, marine geophysics

(4) Other .. ...ttt i aeaanaas Used for multidisciplinary projects within environmental sciences

d. MathematicalSciences ............................ Algebra, analysis, applied mathematics, foundations and iogic, geometry, numerical
analysis, statistics, topology

e. Computersciences ................cccovviiiuinenn Design, development, and application of computer capablities to data storage and
manipulation, information science

. Life sciences

(1) Agrl‘cultural .................................. Agricultural chemistry, agronomy, animal science, conservation, dairy science,
range science, wildlife
(2) Biological .......covvvvvne cuvnnnns criiaiin.s Anatomy, biochemistry, biophysics, biogeography, ecology. embryology, entomology,

genetics, immunology, microbiology, nutrition, parasitology, pathology, pharmacology,
physical anthropology, physiology. piant science, botany, zoology, veterinary biology
(3) Medical.......... coiiiririiiini i, Anesthesiology, cardiology, endocrinoiogy, gastroenterology, hematology, neurol-
ogy, obstetrics, ophthalmology, preventive medicine and community heaith, psy-
chiatry, radiology, surgery, veterinary medicine,? dentistry, pharmacy
() Other.....cveeeiireiiiiiiririininiennnnanns Used for muitidisciplinary projects within life sciences

Q PSYChOIOQY . .... c.rvernririnnnnreenaaaaaaas Animal behavior, clinical, educational, experimental, human development and per-
sonality, social

h. Social sciences

(1) ECONOMICS . ......covnvniinerinnnnnnnnenans Econometrics, international, ind ustrial, labor, agricultural, public finance and fiscal
policy

(2) Politicaiscience ................cceinvninnnnns Regional studies, comparative government, international relations, legal systems,
political theory, public administration

(3) SOCIOIOGY .. .ovvveeieine i Comparative and historical, complex organizations, cuiture and social structure,
demography, groi p Interactions, social problems and w3lfare, theory

(@) Other......cooviiiieiis it raeenanaas History of science, cultural anthropology, lingistics, sociveconomic geography

I Ohersciences, N.B.C. ..........coovvvrrnrriuennnnns To be used when the multidisciplinary and interdisciplinary aspects make the

classification under one primary field impossibte

'Als0, see enclosed “Crosswalk” between NSF field of science/engineering codes and the NCES Classification of Instructional Pro-
grams (NCES 81-323).

2|nstitutions with schools of veterinary medicina shoutd distribute R&D expenditures amo-ig the appropriate disciplines (agricultural,
biological, and medical) rather than only in medical sciences.




industrial research and development

purpose and
background

The National Science Foundation
(NSF) has sponsored this survey since
1953 to obtain data on the magnitude
of and trends in research and develop-
ment (R&D) efforts of industry in the
United States. The survey collects data
on the dollar volume of research and
development, sources of financing, em-
ployment of R&D scientists and engi-
neers on a full-time-equivalent (FTE)
basis} and other economic charactenstics
of industrial R&D performance.

survey instrument

The full questionnaire is sent to survey
respondents in odd-numbered years.
Since 1978, an abbreviated version of
the survey that asks information on the
most crucial data elements has been
mailed in intervening years to reduce
the reporting burden on companies.

Companies are queried on domestic
sales; employment; R&D expenditures;
number of FTE R&D scientists and
engineers; sources of R&D funding
(company or Federal); and other cate-
gories of research and development
(basic, applied, and development) ex-
penditures. Copies of the 1984 and 1985
survey forms are reproduced on the
following pages.

The sample represents companies in
all manufacturing industries and those

nonmanufacturing industries known—on
the basis of presurvey information—to
conduct research and development. The
sampling unit for the survey is the
company which is defined as a business
organization consisting of one or more
establishments under common owner-
ship or control.

Approximately every five years, a new
survey panel of roughly 12,000 com-
panies is selected and each is sent a
questionnaire. Nearly 1,200 companies
from the previous panel that were sur-
veyed annually are retained in the new
panel. Those firms reporting more than
$1 million in R&D expenditures in the
quinquennial survey are added to the
list of companies surveyed annually; theii
data for subsequent years are estimated.

Companies are required by law to
provide data for four items on the survey:
net sales, total employment, total R&D
expenditures, and federally funded R&D
expenditures. The response rates of these
questions are close to 100 percent.
Response rates to other questions vary,
but are, in general, significantly lower.

data availability

The 1986 industry survey is the 30th
:n the annual series sponsored by NSF
and conducted by the Bureau of the
Census. Two industry surveys cover-

ng the 1953-56 period were conducted
wr NSF by the Bureau of Labor Statistics
(BLS). Data obtained from the BLS
surveys are not directly comparable with
the Census figures because of methodo-
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logical a..J other differences in survey
procedures. Time series covering op-
proximately 30 years are available for
major data elements.

data access

Data on individual companies cannot
be released by Census because of pro-
prietary considerations. Summary sta-
tistical tables containing aggregated data
from this survey are available on diskettes
prepared for use on an [BM-compatible
microprocessor. Inquiries regarding this
survey should be addressed to:

Ms. Melissa Pollak

Division of Science Resources
Studies

Industry Studies Group

National Science Foundation

1800 G Street, N.W., Rm. L602

Washington, D.C. 2550

(202) 634-4648

Additional tabulations of colle cted
data, however, are occasionally available
directly from the Bureau of the Census.
The cost depends on the amount of detail
involved. Information on the availability
of data and costs may be obtained from:

Ms. Elinor Champion
Industry Division

Bureau of the Census
Department of Commerce
Washington, D.C. 20233
(301) 763-5616
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corm RD-1 (I U.S. DEPARTMENT OF COMMERCE
19-18-88) ’ BUREAU OF THE CENSUS

COLLECTING AND COMPILING AGENT FOR
THE NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20233

INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH
AND DEVELOPMENT DURING 1985
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GENERAL

Estimates Are Acceptable — Reporting on this
form may require using informed estimates in
answaring some of the questions. These estimates
are satisfactory if they are sufficient to develop both
meaningful totals and, especially, measures o
change from year to year. Direct any questions
regarding this form to the Bureau of the Census,
ATTN: Industry Division, Washington, D.C. 20233,
or call (301) 763—-5598.

Additional Forms — Photocopies of this form are
acceptahle. If you require additional copies of the
form, write to the Bureau of the Census, 1201 East
Tenth Street, ..effersonville, Indiana 47132.

Companies Reporting in Survey for the First
Time — Companies which did not report in the
1984 survey are asked to provide figures for both
1984 and 1985. If the company had no
expenditures for research and development,
complete only item 1. Enter ‘'No R&D"’ in the space
for r:marks on page 3 of the form, sign and return
the form.

Figures for Earlier Years are P on the
Form — If your company reported for 1984, entries
from that form have been copied on the present
form. Please in the "Remarks’’ section
(page 3 of the form) the reasons for any
substantial increases or decreases in the 1985
figures entered on this form when compared to

ing 1984 figures. Examples of such
reasons are new government contracts,
acquisitions and disposals, revised accounting
method, etc. If you acquired or disposed of a unit
performing an important amount of research and
development during the 2-year period, please
identify the unit in remarks, and give the total
amount of research and development accounted for
by such unit.

Revision of Eariler Year Figures — The 1984
figures should be revised if necessary to assure
comparability with 1985 data. Please explain in
remarks any significant change made in the 1984
figures. If no entries have been entered in the 1984
column, please fill in the figures for both years.

Certain items on this 1985 form are asked only every

other year, and consequently no prior-year figures

appear in the 1984 column. The figures your company

reported in 1983 for these items are preposted,

however, solely to assist you in reporting for 1985,

:nd you are not required to make revisions in the 1983
ata.

Report for Your Entire Company — Research and
development (R&D) activities for your entire domestic
company should be reported, including ail
subsidi=ries, divisions, etc.

Perloc Covered by Report — The figures reported
should cover the calendar year if possible. Fiscal year
data, however, are acceptable for all items except
employment. Please report employment figures {item
1B and Item 3) for the specific period identified in each
of the items mentioned.

Geographic Arsa Coverad — The data relate to
business firms which operate one or more
establishments in one or mo.e of the 50 States or the
District of Columbia.

P Section | — GENERAL COMPANY DATA

» Item 1 — Sales and Employment for Company

> Item 1A — Net Sales — Report the net sales and
receipts of this company and its subsidiaries to
customers outside the company, including sales of
products and services to other companies,
individuals, U.S. Government agencies, foreign
customers; etc. Include transfers to foreign
subsidiarie=. Exclude domestic intra-company
transfers ai.d sales by foreign subsidiaries. The
reported figures should represent value f.o.b. plant
after discounts and allowances and should exclude
freight charges and excise taxes.

> Item 1B — Employment — Report the number of
persons employed at the company in all activities in
the 50 States or the District of Columbia during the
pay periods which include March 12 of 1984 and
1985. This figure would be the same as that shown
by the compeny in item 14 of Treasury Form 941, if
the company filed one Form 941 for the entire
company.

P Section Il — RESEARCH AND DEVELOPMENT
PERFORMED WITHIN THE COMPANY IN THE
UNITED STATES

> item2 — R rch and Development
Exponditures

Definition of Research and Development —
Research and development includes basic and applied
research in the sciences and in engineering, and
design and development of prototype procucts and
processes. For the purposes of this questionnaire,
research and development includes activities carried
on by persons trained, either formally or by
experience, in the physical sciences including related
engineering, and the biological sciences including
medicir.e but excluding psychology, if the purpose of
s't:ch activity is to do one or more of the following
things:

1. Pursue a planned search for new knowledge,
whether or not the search has reference to a specific
application.

2. Apply existing knowledge to problems involved in
the creation of a new product or process, including
work required to evaluate possible uses.

3. Apply existing knowledge to problems involved in
the improvement of a present product or process.

Research and development includes the activities
desciibed above whether assigned to separate R&D
organizational units of the company or carried on by
company laboratories and technical groups not part of
an R&D organization. Reporting the R&D activities of
such latter fgroups may require the use of estimates
for some of the questions.

Activities to be Excluded from Ressarch and
Development — Research and development for
purposes of this survey excludes capital expenditures,
routine product testing, research in the social
sciences or psychology, or other nontechnological
activities or technical services. Please exclude
geological and geophysical exploration activities;
include, however, the research and development
conducted in support of such activities, such as the
development or improvement of techniques and
processes.
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Methods of Estimating Research and

E Type — (Basic,
Applied, and Development) — If your company does
not keep records that meet or can be allocated to
these specific categories, estimate by:

1. Isolating the projects that clearly fall in the
deveiopment category. If your company fabricates
products, such development activity will include the
design, construction, and testing of prototypes and
models. Some defense contracts typically call for
several test models. If your company’s research and
development fraquently involves the development of
a “’‘process’’ as in chemicals and petroleum, such
development activity would include operations
beyond the bench scale, primarily the design and
operations of pilot plants or semiworks.

2. Isolating the organizational units which have
R&D act.ities that can be readily classified, based on
the function assigned to the unit. If R&D work is done
in production units as well as in various laboratories, it
is generally of a development type.

3. Distributing the balance on the basis of a review
of individual projects or on the basis of other
summaries of the work. Please use the definitions for
basic, applied, and development, as given below.

Types of Research

» item 4A — Basic Research — include the cost of

research projects which represent original
investigation for the advancement of scientific
knowledge and which do not have specific
commercial objectives, although they may be in the
fields of present or potential interest to the reporting
company.

» item 4B1 — Applied Research - Include the cost of

research projects which represent investigation
directed to discovery of new scientific knowledge and
which have sﬁecific commercial objectives with
respect to either products or processes. Note that the
chief difference between this definition of applied
researc and the definition of basic research is in
terms of the objectives of the reporting company.

> item 4B2 — Development — Include the cost of

projects which represent technical activity concerned
with nonroutine problems encountered in translating
research findings or other general scientific
knowledge into products or processes. Exclude
routine technical services to customers or other items
excluded from the definition of total research and
development as explained in item 2 above.

Types of Activity Included In Development —
Include the design and operation of pilot plants or
semiworks plants as long as the principal purposes are
to obtain experience and to compile engineering and
other data to be used in such tasks as evaluating
nypotheses, writing product formulas, establishing
finished product specifications, designing special
equipment and structures required by a process, and
prepfaring operating instructions or manuals. Also
include the engineering activity requirec to advance
the design of a product or a process to the point
where it meets specific functional and economic
requirements and can be turned over to
manufacturing units. Include the design,
construction, and testing of preproduction prototypes
and models and '‘engineering folow-through’’ in the
early production phase; the development of designs

for special manufacturing equipment and toois: the
oreparation of reports, drawings, formulas,
specifications, standard practice instructions or
operating manuals, and other media used to transmit
to operating units information obtained from the
above activities.

Types of Actlvity Excluded from Development —
Exclude activities such as toolmaking and tool tryout,
production of detailed construction drawings and
manufacturing blueprints, and preproduction
planning.

itis often difficult to decide when development ends
and production begins. In general, if the primary
objective is to make further improvements on the
product or process, then the work comes within the
definition of research and development. If, on the
other hand, the product or process is substantially
"’set,’’ and the primary objective is to develop market,
do preproduction planning, or get the production
process going smoothly, then the work is no longer
research and development.

Source of Funds — Federal and Company

» Item 4, Column 2 — Federal — Include the cost of
work done on Federal R&D contracts or subcontracts,
and the R&D portions of procurement contracts and
subcontracts during the year.

Do not include here, or elsewhere in the report, R&D
contracts and the R&D portions of procurement
contracts that you subcontracted to other R&D
organizations. To do so would cause duplication in the
statistical totals derived from these forms, which
collect data on work actually performed by each
company.

» Item 4, Column 3 — Company and Other — Include
the cost of all company-sponsored research and
development performed within the company as well
as the research and development your company
performed under contract from non-Federal sources.
Exclude the research and development that was
sponsored by your company but performed outside
the company.

» Item 4E — Company and Other Funds, except
Federal, Budgeted for the year 1986 — Report the
expectad or estimated cost of company-sponsored or
other ron-federally sponsored research and
development that will be performed within the
company within the 50 States and the District of
Columbia.

» Item 5 — Costs incurred for Federal Research and
Development by Principal Agency — Distribute the
cost of Federal research and development work (item
4C, column 2) by Federal agency — If exact figures
are not available by agency, please estimate or
apportion according to the number of scientists anc
engineers working on the Federal projects and/or the
costs of Federal programs.

> Item 6 — Costs Incurred for Research and
Development Performed Within the Company by
Major Type of Expense — If most research and
development is performed in units where summaries
are regularly prepared by element of cost, base the
breakdown of research and development costs upon
the records of such units. If existing records do not
yield figures for this item, the item may be estimated.
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Methods of Estimating Ressarch and

Expenditures by Type — (Basic,
Applied, and Development) — If your company does
not keep records that meet or can be allocated to
these specific categories, estimate by:

1. Isolating the projects that clearly fall in the
development category. If your company fabricates
products, such development activity will include the
design, construction, and testing of prototypes and

Is. Some defense contracts typically call for
several test models. If your company’s research and
development frequently involves the development of
a “’process’’ as in chemicals and petroleum, such
development activity would include operations
beyond the bench scale, primarily the design and
operations of pilot plants or semiworks.

2. Isolating the organizational units which have
R&D act.-ities that can be readily classified, based on
the function assigned to the unit. If R&D work is done
in production units as well as in various laboratories, it
is generally of a development type.

3. Distributing the balance on the basis of a review
of individual projects or on the basis of other
summaries of the work. Please use the definitions for
basic, applied, and development, as given below.

Types of Research

» item 4A — Basic Research — Include the cost of

research projects which represent original
investigation for the advancement of scientific
knowledge and which do not have specific
commercial objectives, although they may be in the
fields of present or potential interest to the reporting
company.

» Item 4B1 — Applied Research — Include the cost of

research projects which represant investigation
directed to discovery of new scientific knowledge and
which have sgecific commercial objectives with
respect to either products or processes. Note that the
chief difference between this definition of applied
research and the definition of basic research is in
terms of the objectives of the reporting company.

» item 4B2 — Development — Include the cost of

projects which represent technical activity concerned
with nonroutine problems encountered in translating
research findings or other general scientific
knowledge into products or processes. Exclude
routine technical services to customers or other items
excluded from the definition of total research and
development as explained in item 2 above.

Types of Activity Included in Development —
Include the design and operation of pilot plants or
semiworks plants as long as the principal purposes are
to obtain experience and to compile engineering and
other data to be used in such tasks as evaluating
hypotheses, writing product formulas, establishing
finished product specifications, designing special
equipment and structures required by a process, and
prepfaring operating instructions or manuals. Also
include the engineering activity requirec to advance
the design of a product or a process to the point
where it meets specific functional and economic
requirements and can be turned over to
manufacturing units. Include the design,
construction, and testing of preproduction prototypes
and models and '*engineering follow-through’’ in the
early production phase; the development of designs
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for special manufacturing equipment and tools; the
preparation of reports, drawings, formulas,
specifications, standard practice instructions or
operating manuals, and other media used to transmit
to operating units information obtained from the
above activities.

Types of Activity Excluded from Development —
Exclude activities such as toolmaking and tool tryout,
production of detailed construction drawings and
manufacturing blueprints, and preproduction
planning.

Itis often difficult to decide when development ends
and production begins. In general, if the primary
objective is to make further improvements on the
product or process, then the work comes within the
definition of research and development. If, on the
other hand, the product or process is substantially
‘’set,’’ and the primary objective is to develop market,
do preproduction planning, or get the production
process going smoothly, then the work is no longer
research and development.

Source of Funds — Federal and Company

» Item 4, Column 2 — Federal — Include the cost of
work done on Federal R&D contracts or subcontracts,
and the R&D portions of procurement contracts and
subcontracts during the year.

Do not include here, or elsewhere in the report, R&D
contracts and the R&D portions of procurement
contracts that you subcontracted to other R&D
organizations. To do so would cause duplication in the
statistical totals derived from these forms, which
collect data on work actually performed by each
company.

» item 4, Column 3 — Company and Other — Include
the cost of all company-sponsored research and
development performed within the company as well
as the research and development your company
performed under contract from non-Federal sources.
Exclude the research and development that was
sponsored by your company but performed outside
the company.

> Item 4E — Company and Other Funds, except
Federal, Budgeted for the year 1986 — Report the
expectad or estimated cost of company-sponsored or
other ron-federally sponsored research and
development that will be performed within the
company within the 50 States and the District of
Columbia.

» Item 5 — Costs Incurred for Federal Research and
Dovologmont by Principal Agency — Distribute the
cost of Federal research and development work (item
4C, column 2) by Federal agency — If exact figures
are not available by agency, please estimate or
apportion according to the number of scientists anc
engineers working on the Federal projects and/or the
costs of Federal programs.

» Item 6 — Costs Incurred for Research and
Development Performed Within the Company by
Major Type of Expense — If most research and
development is performed in units where summaries
are regularly prepared by element of cost, base the
breakdown of research and development costs upon
the records of such units. If existing records do not
yield figures for this item, the item may be estimated.
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> item 6A — Wayes and Salaries — Report the gross
earnings paid in calendar year 1985 to employees
en?aged in research and development — (Follow the
definition of salaries and wages that is used for
calculating the withholding tax.) include salaries of
officers in the research establishment(s) if a
corporation; exclude payments to proprietor or
partners if an unincorporated concern. (Scientists and
engineere are defined in item 3.)

> item 6B — Maeterials and Supplies — Report the
delivered cost for all purchased materials consumed,
whether received from other companies, withdrawn
from inventory, or received from other establishments
of this company. Include all work that was done for
your laboratories and other technical units by non-
company organizations which are not research and
development organizations (for example, model
construction by a noncompany model shop). Exclude
purchases from other research and development
organizations.

» item 8C — Other Costs — Include items related to
your research and development activities and not
included in items 6A and 6B. Include utilities, books
and periodicals, property and other taxes, and
company overhead.

» item 7 — Fields of Basic Research — Use the
following definitions to help you divide your
company'’s basic research into broad research fields.

» ltem 7A — Chemistry — includes inorganic,
organo-metallic, organic, and physical.

» item 7B — Engineering (including metallurgy) —
Includes aeronautical, astronautical (including
aerospace and space technology), chemical, nuclear,
civil, electrical, and mechanical engineering, etc.) and
metallurgy and materials.

» Item 7C — Geological Sciences — Includes
geodesy, hydrology, geochemistry, seismology, soil
sciences, etc.

> item 7D — Mathematics — Includes areas such as
algebra; foundations and logic; geometry; numerical
analysis, etc.

» item 7E - Computer Sclences — Includes activities
directed toward enhancing our understanding of
computer structures and computational processes to
provide bases for the future capabilities for
computational solutions of presently intractable
problems.

» tem 7F — Physics — Includes acoustics; atomic and
molecular; condensed matter; elementary particle;
nuclear structure; optics; plasma.

» Item 7@ — Astronomy — Includes laboratory
astrophysics; optical astronomy; radio astronomy;
theoretical astrophysics; Gamma-ray, neutrino
astronomy.

> item 7H — Atmospheric Sclences — Includes
aeronomy; solar; weather modification;
extraterrestrial atmospheres; meteorology.

» item 71 — Oceanography — Includes biological
oceanography; chemical oceanography; physical
oceanography; marine geophysics.

» item 7J - - Biological Sciences — Includes all
sciences {(other than clinical medical sciences) which
deal with life processes, including plant and animal
sciences, biochemistry, cell biology, nutrition,
microbiology, physiology, etc.

ERIC

IToxt Provided by ERI
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»Item 7K — Clinical Medical Sciences — includes
all sciences concerned with the use of scientific
knowledge for the identification, treatment, and c'ire
of disease including internal medicine, neurology,
preventive medicine and public health, pathology,
pharmocology, psychiatry, dentistry, veterinary
medicine, etc.

> item 7L — Other Sciences — To be used for
multidisciplinary and interdisciplinary projects which
cannot be classified within one of the above primary
fields of science.

> item 7M — Total Besic Research Cost — This
should be the same as item 4 A, column 4.

> item 8 — Applied Ressarch end Development by
Product Group — Enter both Federal and total cost
of applied research and development by product
group. Costs should be entered in the field whichiis
the END PRODUCT for the firm performing the
research and development. For example, research and
development in very large scale integrated (VLSI)
circuits would be classified by a semiconductor firm in
product group 25, electronic components and
accessories, if the chips are the final p,oduct sold by
the firm. The same type of microelectronic research
and development by a computer firm, however, would
be classified in group 19, office, computing and
accounting machines, if the chip were intended to be
part of a computer which is the firm’s end product.

Fields of applied research and development are listed
below. For those companies familiar with the
Standard Industrial Classification (SIC), the 1972 SIC
number of of numbers are given after each title. Note
that the SIC definition here applies to each fleld of
research end development effort, and not
necessarily to the overall code in which your
company’s manufacturing output is classified.

Product Group

Atomic Energy Devices — Applied Research and
Development on atomic energy devices should be
included with research and development as classified
in the categories listed on lines 1 — 34. Examples of
the fields of research and development activities on
atomic energy devices and the product groups in
\f:vl'\'Ech such activities should be reported are as
ollows:

Product
Activity Group
No.

Radioactive isotopes and other radiation

SOUMCOS . ... v v i n i nnnnnn. 3
Partially fabricated reactor fuel element

materials and controlrods ............ 11
Nuclear reactors; reactor components and

equipment; core structurals; heat

exchangers and condensers; valves;

complete reactor fuel elements and control

rods for use in propulsion, power plants,

and other; and atomic waste casks . . . . . . 14
Fuel handling equipment, control rod drive

mechanism and components for power

plants, propulsion, and other; pressurizers,

components, and auxiliary equipment; and

PUMPS ... ... tieiiinnnnns 20
Accessory instrumentation for reactor

control ......................... 22
Atom smashers (particle acclerators) . . . .. 24
Hot laboratory equipment, special

instrumentation . ................. 31
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1. Foods and Kindred Products (81C 20) — Foods
and beverages for human consumption and certain
related products such as vegetable and animal fats
and oils, and prepared feeds for animals and fowls.

2. Textile Mill Products (81C 22) — Mill
preparation of fibers and mill manufacture of yarn,
thread, twine etc; manufacture of woven and knit
fabric, carpets and rugs; dyeing and finishing fiber,
yarn, and knit apparel; coating, waterproofing, or
otherwise treating fabric; the manufacture of knit
spparel; other finished articles from yarn, felt goods,
lace‘ oods, bonded fiber fabrics, and miscellaneous
textiles.

3. Basic industrial inorganic and Organic
Chemicals (8IC 281 and 286) — Includes alkalies
and chlorine, industrial gases, inorganic pigmem .,
and industrial inorganic chemicals not elsewhere
classified. Also includes industrial organic chemicals
including gum and wood chemicals, cyclic crudes,
and cyclic intermediates, dyes, and organic pigments,
and other industrial organic chemicals, n.e.c. Includes
radioactive isotopes and other radiation sources.

4. Plastics Materials and Synthetic Resins,
Synthetic Rubber, 8 and Other Manmade
Filsers (8I1C 282) — Includes cellulosic and
noncellulosic fibers. Excludes glass which should be
incuded in product group 11.

6. Drugs (8IC 283) — Medicinal chemicals,
biological and botanical products, and pharmaceutical
preparations.

6. Agricultural Chemicals (SIC 287) — Fertilizers,
agricultural pesticides, and other agricultural
chemicals.

7. All Other Chemicals (balance of SIC 28) —
Explosives, soaps, glycerins, detergents and cleaning
preparations, paints and varnishes, toilet
preparations, and miscellaneous chemical products.

8. Petroleum Refining and Related Industries, Oil
and Gas Extraction (SIC 13 and 29) — Excludes
geological and geophysical exploration activities.

9. Rubber and Miscellansous Plastics Products
(81C 30) — Fabricated rubber such as industrial and
mechanical rubber goods and fabricated plastics
products.

10. Stone, Clay, Glass, and Concrote Products
(81C 22) — Ceramics, glass, clay products, abrasives
and asbestos products, cement, stone products,
concrete products, and other nonmetallic mineral
products.

11. Primary Ferrous Products (8IC 331, 332,
3399, and 3482) — Products of blast furnaces, steel
works, rolling and finishin? mills, iron and steel
castings and forgings. Includes partially fabricated
reactor fuel element materials and control rods.

12. Primary and Sscondary Nonferrous Metals
(balance of $IC 33 and 3483) — Primary and
secondary smelting and refining of nonferrous metals,
rolled, drawn, and extruded nonferrous metals
products, castings and forgings.

13. Ordnance, Except Missiles (SIC 348,
3796) — Artillery, small arms, ammunition,
tanks and parts, etc.
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14. Fabricated Metal Products (SIC 34 except
3462, 3463, and 348, ferrous and nonferrous
forgings, ordnance) — Tinwear, hand tools,
nonelectric heating apparatus, fabricated structural
metal products, metal stampings, fabricated wire
products, etc., core structurals (barrels, cans, boxes,
plates, etc.); heat exchangers, steam and barometric
condensers; and valves. Nuclear reactors; reactor
components and equipment.

15. Engines and Turbines (SIC 351) — Steam
engines, steam, gas and hydraulic turbines, diesel and
other internal combusion engines, n.e.c.

16. Farm and Garden Machinery and Equipment
PIC 3562} — Farm machinery, including tractors for
arm use.

17. Construction, Mining, and Material Handling
Machinery and Equipment (SIC 353) -
Construction mining, and oil field machinery and
equipment, elevators, conveyors, hoists, industrial
trucks, tractors, trailers, and stackers.

18. Moetal Working Machinery and Equipment
(8IC 354) — Machine tools, dies, machine tool
accessories, rolling mill machinery, power driven hand
tools, wire fabricating machinery and equipment, and
automobile maintenance machinery and equipment.

19. Office, Computing, and Accounting
Machines (S1C 357) — Electronic computing
equipment; calculating and accounting machines;
typewriters; other computing and office machines,
{except laboratory scales and balances).

20. Other Machinery, Except Electrical (balance
of 8IC 35) — Special industrial machinery, except
metalworking, such as food products machinery,
textile and paper industries machinery, general
industrial machinery and equipment, and
miscellaneous machinery except electrical. Includes
pumps, air and gas compressors, and industrial
process furnaces and ovens. Includes atomic fuel
holding equipment; control rod drive mechanism and
components for use on nuclear reactors.

21. Electric Transmission and Distribution
Equipment (S1C 361 and 3825) — Electric
measuring instruments and test equipment, power
distribution and specialty transformers, switchgear
and switchboard transformers, etc.

22. Electrical Industrial Apparatus (SIC 362) —
Electric motors and generators, motor starters and
controls, welding apparatus, carbon and graphite
brushes. electrodes. Nonelectronic capacitors,
condensers, and rectifiers. Accessory
instrumentation for reactor control.

23. Radio and Television Receiving Equipment,
Except Communication Types (81C 385) — Radio
and television sets, home recorders, prerecorded
magnetic tapes, microphones, speaker systems,
turntables, phonograph records, etc.

24. Communication Equipment (SIC 366) —
Telephone and telegraph apparatus, radio and
television transmitting, signaling, and detection
equipment and apparatus, radar equipment, electronic
sighting devices, atom smashers, etc.
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25. Electroriz Components and Accessories
(81C 387) — .emiconductors, computer logic
modules, computer chips, solid state electronic
devices, integrated circuits, electronic capacitators,
transformers, connectors, cathode ray tubes, nuclear
detectors, soiar cells, solid state photovoltaic
devices, etc.

28. Other Electrical Machinery Equipment and

les (balance of SIC 36) — Household
appliances, electric lighting and wiring equipment,
and miscellaneous electrical machinery equipment
and supplies.

27. Missiles (81C 376) — Including frames or
structures, launching and handling support equipment
and work on the missile system as a whole. Exclude
electronic guidance control subassemblies a~ radar
which should be reported in product group 24.
Exclude rocket motors which would be reported in
product group 29.

28. Space Vehicles (SIC 376 part) — Include
frames or structures, launching and handling support
equipment and work on the space vehicle as a whole.

29. Alrcraft and Parts (81C 372) — Piloted and
unpiloted aircraft and parts of all types, including
engines and auxiliary equipment such as landing gear,
de-icing equipment, and uther auxiliary equipment
specifically adopted for aircraft. Exclude radar and
radio equipment and electronic sighting devices which
should be relported in product %roup 24 Exclude
aeronautical instruments which should be reported in
product group 32.

30. Motor Vehicles and Equipment (SIC 371) —
Applied research and developmer:t related to motor
vehicles such as ambulances, fire engines, personnel
carriers, amphibian motor vehicles, and truck and
auto)mobile trailers, and to motor vehicle equipment,
etc.

31. Other Trans tion Equipment (balance of
81C 37 except 3795) — Shipbuilding, beatbuilding
and repairing, railroad equipment, motorcycles,
bicycles, and parts, etc. Exclude tanks and tank
components which are in product 13.

32. Scientific and Mechanical Measuring
instruments (SIC 381, 382) — Engineering,
laboratory, scientific, and research instruments, and
associated equipment; auton>atic controls for
regulating residential and commercial environments
and appliances; industrial instruments for
measurement, display, and contro! of process
variables; nonelectric fire detecting systems;
totalizing fluid meters and counting devices;
instruments for measuring and testing electricity and
electrical signals.

33. 1, Surgical, Photognfhle. Timing and
Other Instruments (81C 383—87) — Optical
instruments and lenses; surgical and medical
instruments and apparatus; dental equipment and
supplies; ophthalmic goods including contact lenses;
optical fire control equipment; photographic
equipment and supplies including film and motion
picture appartus; watches, clocks, clockwork
ogerated devices and parts, appliance timers,
chronometers.
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> item 9 — Cost of Research ond Development

Performed Within the Company, by State —
Report the cost of resaarch and develoment for each
state in which your company has reseaich and
development lahoratories ar facilities. It is not
necessary to calculate separately individual
assignments which may be made outside the home
state of a particular research staff. As much as 10
percent of the total may, if desired, be reported in line
52 as '’Not distributed by state.’

item 10 — Ressarch and Development by
Functional Category

Energy Research and Development — Include all
spending for research and development to increase
energy resources or capabilities, including the
development of energy equipment. If R&D spending is
for joint or multiple purposes, estimate and report the
portion of cost incurred due to the energy purpose. Do
not include any of project cost if the primary purpose
of the project is other than energy R&D. Energy R&D
can include costs of R&D projects (both product and
process) on exploration, extraction, transportation,
processing, storage, generation (including
conversion), distribution, conservation, etc., of
present, new, or improved forms of energ¥. Record
energy R&D spending according to type of energy.

»> Item 10B4 — Coal R&D Activities are to be Assigned

into Subcategories. ‘’Synthetic fuels’’ includes
programs designed to convert coal (o gaseous and
liquid products. ‘’Mining’’ is composed of programs
for developing equipment and techniques to improve
the productivity and recovery rates of coal mining.

> Item 10C3 — ''Conservation and utilization’’

includes R&D activities undertaken to reduce
consumption either at the point of energy use or in the
transmission, transportation, storage, and conversion
of energy. Examples of such are research and
development undertaken primarily to reduce fuel
consumption in manufacturinfg, to improve the
efficiency of transportation of energy products, or to
produce an end product which is more efficient in
energy consumption.

» Item 10D — ""All other energy’’ includes areas such

as wind, waste, hydroelectric, etc. Also include in this
category the development of energy equipment which
cannot be readily classified in items 10A to 10C. Ina
limited number of cases, the separation of joint
(multiple) costs which is in the preceding paragraphs
may not be feasible. In this circumstance, include here
the total project cost if the primary purpose of a
project is energy research and development.

Pollution Abstement Research and
Development - includes R&D spending for the
purrose of reducing or eliminating the emission of
poliutants. ‘'Poliution’’ refers to the emissions of
poliutants to the outside of a firm’s (or household’s)
property or activities; ‘‘abatement’’ includes
prevention, treatment or recycling. Exclude
spending to contribute to environmental aesthetics,
to increase equipment durability in corrosive
environments, to conserve energy (include as energy
R&D above) and natural resources, or to increase
employee comfort, safety, and health.
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If the purpose of the R&D project is pollution
abatement only, include the total expenditures on the
R&D project in item 10J and in the appropriate
subcategories. If the project has mixed purposes,
estimate and report where possible only the portion of
costs incurred due to the pollution abatement purpose.
If a separation of joint costs cannot be made, then
decide whether the R&D project is primarily (more than
50 percent) for polivtion abatement. If so, then include
the total cost of the project in Item 10J and in the
appropriate subcategories. If the project is nut
primarily for pollution abatement, then exclude all of
the project cost. Exclude project costs if expected
pollution abatement benefits are incidental. (Incidental
benefits are those obtained at no extra cost.)

» item 10F — Alr —1. Automotive emissions includes
all R&D efforts undertaken to reduce exhaust
emissions from automobiles. 2. Electric power plant
emissions includes efforts directed toward reducing
airborne emissions from electric power plants. 3. *'All
other’ includes efforts directed at removing sulfur
oxide, nitrogen oxides and garticulates, and other
fossil-fuel pollutants from the atmosphere.

> item 10G — Water — Includes R&D spending on

water recirculation or thermal pollution abatement, etc.

> item 10H — Solid Waste — Includes R&D spending
on waste compacting devices, etc.

» item 101 — Other — Includes R&D spending on
pollution abatement from noise and radiation, etc.

»item 11 — Product Versus Process Applied
Research and Development — Allocate the total
applied research and development dollar figures of
item 483 column 4, to either product or process
research and development, Items 11A and 118B.
Include in your allocation any company overhead
associated with the applied research and
?evelggg\ent that was included in the dollar figures of
tem .

If you are unsure whether the research and
development is for a process or a product, refer to the
definitions for each item below. If the expenditures
are unclassifiable as either product or process, enter
the cost of such research in the unclassifiable
category, item 11C.

»item 11A — Product Applied Research and
Development Costs — Costs for applied research
and development oriented towards goods that have
the potential for sale to the public or to other firms.
R&D work should be classified as a cost for product
research and development. If it clearly involves
making a product feasible or is an integral part of
product modification, rather than affecting the
efficiency with which the product is made.

»item 118 — Process Applied Research and
Development Costs — Costs for applied research
and development devoted to reducing costs,
increasing production efficiency, or increasing output
by improving the manufacturing process.

»item 11C — Unclassifiable Applied Research and
Costs — Applied research and
development costs which cannot be classified as
Bfoduct or process, based upon the above definitions.
0 not include in this item company overhead costs
related to projects which can be classified into
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» item 12B — 2-to B-year P

» Item 13 — Total Company Funds S, for
velopment Activities P

product or rrocess research and development. These
costs should be in Items 11A and 11B and NOT
considered an unclassifiable expense for item 11C.

» item 11D — Total - Add together the totals for

Items 11A through 11C and enter amounts in the
appropriate columns.

» Item 12 — Long Versus Short Term Research and

Dev Costs — Allocate the total R&D dollar
figures of Item 4C columns 2 and 4 {'FEDERAL’’ and
‘"TOTAL’’), based on the actual or estimated future
life of each of your projects in the R&D cycle, into
three time period categories. A distinction should be
made between continuing prograins and specific pro
iects. While programs in broad areas may continue for
ong periods of time, you are asked to treat in-
dependently specific projects with separate budgets,
definable goals, and project lives, except where pro
jects are sequential, i.e., one depending on the other
to reach a specified goal. Treat the sequence as a
single project.

» item 12A — Less Than or Equal to 2-Year P

Life — Include the current year's costs for all projects
whose total life in the R&D cycle is expected to be less
than or equal to 2 years from inception to completion
or termination. Completion refers to the R&D phase
only. At the time production planning, design, and
engineering begin, research and development is
usually over.

Life — Includes the
current year cost of all projects whose total life in the
R&D cycle has been or is expected to be more than 2
years but less than or equal to 5 years.

» Item 12C — More than 5-Year Project Life —

Include the current year cost of all projects whose
total life in the R&D cycle has been or is expected to
be more than 5 years.

Company overhead or other costs included in Item 4C
should be allocated to Items 12A, 12B, or 12C. The
:l(l:m of 12A, 12B, and 12C should be equal to Item

P> Section 1l — RESEARCH AND DEVELOPMENT

PERFORMED OUTSIDE THE COMPANY - (R&D
not Included in Item 4).

Research and De erformed
Outside the Company Within the United States —
Includes payments for research and development ac-
tivities in the form of contracts, grants, fellowships,
etc., made to other industrial firms, commercial
laboratories, consultants, educational institutions,
hospitals, research institutions, etc. (Please exclude
subcontracting of R&D contracts received from the
Federal Government or other companies.)

> Item 14 — Total Company Funds §, for
Dovolo::no'm Ac!lvltm“

Research and

Performed by Forelgn Subsidiaries Outside the
United States — Report the amount of research
and development financed by the U.S. parentor its
foreign subsidiaries and performed by company
R&D laboratories, branch plants, divisions, etc., or
by other organizations, located outside the United
States. This item excludes R&D activities performed
by foreign subsidiaries which were financed by
foreign governments or other outside organizations.

NOTE — Foreign subsidiaries are those outside the
50 States or the District of Columbia.
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zomnv RD-1 (1)
110-23-84)

U.S. DEPARTMENT OF COMMERCE
BUREAU OF THE CENSUS

COLLECTING AND COMPIL.NG AGENT FOR

THE NATIONAL SCIENCE FOUNDATION
WASHINGTON. D C 20233

INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH
AND DEVELOPMENT DURING 1984

Outline of instructions
GENERAL Page
Information about reporting .. .............c. .. e e 1
Cor..panies reporting in survey forthefirsttime . . .. ................ ... ... 1
Preposted figures .. .. ....... ... . ... e e e e e 2
Revision of figures . .. .......... ... .. . e e 2
Coverage — reported unit, period . .. .............. ... . e e 2
Section | — GENERALCOMPANY DATA . ... ... ... i e e s 2
tem 2 — Sales and EmploymentforCompany . .. ......... ...t ittt s 2
DEFINITION OF RESEARCH AND DEVELOPMENT .. .............. ..t tirtiinnrnennnns 2
Section Il — RESEARCH AND DEVELOPMENT PERFORMED WITHIN
THECOMPANYINTHEUNITEDSTATES .. ........... ... it 3
item 4 — Number of Research and Development Scientists and Engineers . . ... ................. 3
Cost or Receipts for Research and Development Performed Within the Company by Major Type and
SOUICB Of FUNDS . . .. ... ... ittt e et e e e e e 3
item 5 — Basic,/Applied, andDevelopment . . . ... ............ it i e 4
temb5 — Column 2, Federal . . ................. .. . . i e, 4
item 5 — Column 3, Company and Other, ExceptFederal . .. ............................... 4
tem 5C — FundsBudgeted for 1986 . ............... ittt it ittt 4
item 8 — Cost of Research and Development by FunctionalCategory ... ...................... 4
Section lIl — REPORTING OF RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE
OF COMPANYWITHCOMPANYFUNDS ... ................. .t 4
item 7 — Total Company Funds Spent for Research and Development Activties Performed by
Foreign Affiliates Outsidethe United States . .. . ...................cviiiineenn..

‘GENERAL

Estimates are Acceptable — Reporting on this form
may require using informed estimates in answering
some of the questions. These estimates are
satisfactory if they are sufficient to develop both
meaningful totals and, especially, measures of change
from yesr to year. Diroct any guestions rega:ding ihis
form to the Bureau of the Census, ATTN: Industry
%gsiog,s\sﬂauhington, D.C. 20233, or call {301)

Compaenles Neporiing In Survey for the First

Time — Companies which did not report in the 1983
survey sre asked to provide figures for both 1983 and
1984. if the company had no expenditures for research
and development, complete only item 2. Enter '‘No
R&D'’ in the space for remarks on page 2 of the form,
sign, and return the form.

Figures for Eariller Years are Preposted on the
Form — If your company reported for 1983, entries
from thet form have been « _pied un the present form.

Please describe in the “Remarks’’ section (page 2
of the form) the reasons for sny substantial
increases or decreases in the 1984 figures entered
on this form when compared to corresponding
1983 figures. Examples of such reasons sre new
government contracts, acquisitions, and divestitures
revised accounting method etc. If you acquired or
disposed of a unit perfc 'ming an important amount of
research and devslopment during the 2-year period,
please identify the unit in remarks, and give the total
amc:iunt 'ct)f research and davelopmant accounted for by
such unit.

Revision of Earlier Vear Figures — The 1983 ﬂ%
should he revised if necessary to assure compasrability
with 1984 data. Please explain in remarks, any
significant change made in the 1983 figures. If your
company did not report for 1983, or if no entries have
been entered in the 1983 column, fill in the figures for
both years.
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GENERAL — Continued

Report for Your Entire Compeny — Ressarch and
development (R&D) activities for your entire domestic
m ..th:uld be reported, including all subsidiuries,

Period Covered by = The figures reported
should cover the ar yoor if possible. Fiscal year
data, however, are acceptable for all items except

provided your fiscal yaar ends between
September and Merch. Please m&:rt employment
figures (Item 2B and Item 4) for the specific period
identified in each of the items mentioned.

Geographic Area Covered — The data relate to
business firms which operate one or more
sstablishments in one or more of the 50 States or the
District of Columbia.

D Section | — GENERAL COMPANY DATA
P Item 1 — Name and Address of Company
) ltem 2 — Sales and Employment for Company

item 2A — Net Sales — Report the net sales and
receipts of this company and its subsidiaries to
lcustoman ouuidc:‘:l:o m'::dp‘nmixc::“l domestic
ntra-company transfers and sal y foreign
subsidiaries; include, however, transfers to such
foreign subsidiaries ar well ‘s export sales to foreign
companies.) The reporte’ «igures should represent
value f.0.b. plant after discounts and allowances and
should exclude freight charges and excise taxes.

item 2B — Employment-— Report the number of
ganom employed at the company in all activities in the
States or the District of Colurnbia during the pay
which includes March 12 of 1983 and 1984.
is figure would be the same as that shown by the
company in Item 14 of Treasury Form 941, if the
company filed one Form 941 for the entire con.,.any.

P Htom 3 — RESEARCH AND DEVELOPMENT
EXPENDITURES

Definition of Ressarch and Development —
Research and development includes basic and applied
ressarch in the sciences and in engineering, and design
and development of prototype products and processes.
For the purposes of this questionnaire, research and

includes activities carried on by persons
trained, either formally or by experience, in the physical
sciences including related engineering, and the
biological sciences including medicine but excluding
psychology, ii the purpose of such activity is to do one
or more of the following things:

1. Pursue a planned search for new knowledge,
whether or not the search has reference to a specific
application.

2. Apply existing knowledge to problems involved in
the creation of a new product or process, including
work required to evaluate possible uses.

3. Apply existing knowledge to problems involved in
the improvement of a present product or process.

Research and development includes the activities
described above whether assigned to separate research
and development organizational units of the company
or carried on by company laboratories and technical
groups not part of an R&D organization. The reporting
of activities of such latter groups may require the use of
estimates for some of the questions.

Activities to be Excludcd From Research and
Developient — Research and development for
purposes of this survey excludes capital expenditures,
routine product testing, research in the social sciences
or psychology, or other nontechnological activities or
technical services. Please exclude geological and
geophysical exploration activities; include, however,
the research and development conductr.d in support of
such activities, such as the development or
improvement of techniques and processes.

More spacifically, exclude from research and
development such nontechnologicai activities as
market research, including statistical surveys, market
development, economic rusearch, and legal work in
connection with patent applications and litigation, snd
the sale of licensing of patents.

Also exciude from research and development such
technical services as: quality and quantity control

tests and analyses; troubleshooting in connection with
breakdowns in full-scale production, including related
analytical work; technical plant sanitation control; work
required for minor adaptations of a specific product to
meet the requirements of a specific customer, including
installation and servicing in a customer’s plant;
enginearing and other technical services furnished in
accordance with agreements to licensees outside the
company:; aid furnished by the R&D organiz.tion to
manuf.cturing divisions to enable them to operate in
accordance with previously determined formulas,
standard practice instructions, or finished product
specifications; aid furnished to develop advertising
programs and to promote or demonstrate new products
or processes, including the cost of material furnished
for trial or demonstration; assistance in preparation of
speeches and publicaticns for persons not engaged in
research and developmc:it; and experimental work
performed at the request of the patent division to
provide information needed during the prosecution of a
patent litigation.

’ Section || — RESEARCH AND DEVELOPMENT

PERFORMED WITHIN THE COMPANY IN THE
UNITED STATES

p Item 4 — Research and Development Scientists

and Engineers — Scientists and engineers for this
survey are defined as all persons engaged in scientific
or engineering work at a level which requires a
knowledge of physical or life sciences or engineering or
mathematics, equivalent at least to that acquired
through completion of a four-year college course with a
major in these fields, regardiess of whether they held a
college degree in the field.




item 4 — Research and Development Sclentists and
4 Engineers — Continued

The figure on R&D scientists and engineers will be
obtained primarily from two sourcas:

1. Records on the number of scientists and engineers
assigned to research and development. This source is
satisfactory as long as the scientists and engineers of
the unit are assigned to research and development on a
full-time basis (i.8., no more than 5 percent of their
time is spent on nonresearch and development). For
example, for company laboratories :orforming only
research and development, report the number of
scientists and engineers on the rolls in January. For
other units, use source 2.

2. Figures on the proportion of total work time of
scientists and engineers that is devoted to research and
development. For example, if the engineeriny
department of a manufacturing plant had 60 scientists
and enginsers in January 1984 and one-fourth of the
scientists’ and enginsers’ time during that month was
charged to R&D projects, the figure for the number of
R&D scientists and engineers included for that unit
would be 15.

Sogarato figures are requested on the number of
scientists and engineers working on Federal and
company and other R&D projects. Where R&D work for
the Government and for the company is performed by
the same group of scientists and engineers, distribute
the total number of such scientists and engineers
according to the program, Federal or company, for
which the R&D work was performed.

P item 8 — Costor for Research and
Dovolo;mont?odormod'lldthdn(:om n
Major Type and Source of Funds — Include all costs

incurred to support research and development
including depreciation and overhead but excluding
capital expenditures. If you perform research and
development for others on contract, include the total
charged for the work performed, including profit.

The relevant costs usually include but are not limited to
the elements listed below:

1. Wages, salaries, and related costs. Materials and
supplies consumed (or purchased, if consumption
figures are not available); costs of computer software
used in activities; utilities, such as telephone, telex,
electricity, water, gas, and fuel; books and periodicals;
travel and entertainment costs and profassional dues.

2. Prororty taxes and other taxes (except income
taxes) incurred on account of the R&D organization or
the facilities which the R&D organization uses;
insurance expense; maintenance and repair, includi

the maintenance of buildings and grounds; depreciation
on buildings, equipment, and vehicles; and rentals, if
any facilities are leased.

3. Company overhead. Estimate a fair share of the
cost of any tunctions which support activities. The
basis and method of estimating overhead costs will
depend upon company practice. Be sure that all
companies include an allowance for overhead. items
normally covered in overhead include the following:
Psrsonnel; accounting; procurement and inventory,
including purchasing, storage, transportation, control,
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and of materials and supplies; other services, including
legal, public relations, duplicating, maintenance of
motor vehicles, stenographic service, salaries and
related costs of researcih executives not on the payroll
of the research and development organization.

Include in R&D expenditures the full cost of all research
and development performed; do not net your R&D
expenditures by the amount of royaities received from
either non-company orgsnizations or Company units, or
the credits received for R&D work charged or "'sold’’ to
other units of reporting company orto outside
organ‘zations.

Types of Expense to be Excluded From The Cost of
Research and Development Performed Within The
Company — Exclude cepital expenditures, royalties
paid, patent expense, income taxes, or interest; the
cost of research and development performed for the
company by noncompan¥ R&D organizations of any
kind; and income from sale of pr s manufactured
in the R&D organization if these were sold to bonafide
customers. Also exclude the portion of company-heid
R&D contracts which were subcontracted to R&D
organizations outside the reporting company. (All work
that was done for your laboratories and other technical
units by noncompany organizations which are not R&D
organizations — for example, modsl construction by a
noncompan¥ model shop — is to be considered as a
purchase of equipment, material, or supplies for the
company research organization rather than as
subcontracted research and development.) Exclude

" fellowships, grants, and gifts to promote research and

development or the study of science and engineering.

Methods of Estimating Research and
Expenditures by Type — (Basic, Applied, and
Development) — If your company does not keep
records that meet or can be allocated to these specific
categories, estimate by:

1. Isolating the projects that clearly fallin the
development category. If your company fabricates
products, such development activity willinclude the
design, construction, and testing of prototypes and
models. Some defense contracts typically call for
several test models. If your company’s ressarch and
development frequently involves the development of a
‘‘process’’ as in chemicals and rotroleum, such
development activity would include operations beyond
the bench scale, primarily the design and operations of
pilot plants or semiworks.

2. Isolating the organizational units which have R&D
activities that can be readily classified.

3. Distributing the balance on the basis of a review of
individual ﬂ ects or on the basis of other su’ maries
of the work. Please use the definitions for basic,
applied, and development, as given below.

Item BA — Basic Research — Include the cost of
research projects which rorrount original investigetion
for the advancement of scientific knowledge and
which do not have specific commercial objectives,
although they may be inthe fislds of present or
potential interest to the reporting company.
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itom BB1 —~

Reesarch — Include the cost of
research prolects which represent investigation
directed to diecovery of new scientific knowledge and
which have I:g:ciﬂc commercial objectives with

r

respect to e products or processes. Note that the
chief difference between this dafinition of apfliod
research and the definition of basic resaarch is in terms
of the objectives of the reporting company.

item 6B2 — Development — include the cost of
prﬁ"ects which represent technical activity concerned
wi

nonroutine problems encountered in tranolati:ng
research findings or other general scientific knowledge
into products or processes. Exclude routine fechnica
services to customers or other items excluded from the
dgﬂnition of total ressarch and development in Section |
above.

T of Activity included in D2y

include the design and operation of pilot 'lants ;r
semiworks plants as as the principal purposes are
to obtain experience and to compile engineering and

other data to be used in evaluating hypotheaes, in
writing product formulas, or in establishing finished
product specifications, in designing specisl equipment
and structures ired by a process, and in preparing
operating instructions or manuals. Also include the
engineering activity required to advance the design of a
product or a procass to the point where it meets
specific functional and economic requirements and can
be turned over to manufacturing units; and further
improvements on the products or processes, include
the design, construction, and testing of preproduction
prototypes and models and "'engineering follow-
through’’ in the early production phass; the
development of designs for special manufacturing
equipment and tools; the rroparation of reports,
drawings, formulas, specifications, standard practice
instructions or operating manuals, and other media for
transmitting to operating units information obtained
from the above activities.

Types of Activity Excinded from ont —
Exclude toolmaking and tocl tryout; production of
detailed construction drawings and manufactuting
blueprints; work to develop markets; preproduction
planning; work to smooth the productiun process.

Source of Funds — Federal and Company
Mnl't'lom of ’Federal’’ and of *’Company and

Item 5, Column 2 -- i *2vi. -~ : 2lude the cost of
work done onFeder* R, - -..4 4 or subcontracts,
and the R&D portion: of prersiema: * contracts and
subcontracts durinr; tho yeor.

Do notinclude here. i aisav i :-3 in the report,
research and deve.ivpmen. _.ntracts and the portions
of procurement : ~“tra~t: that ycu subcontracted to
other organizaticns Y¢ do so would cause duplication
in the statistical to'uis derived from these forms, which
report work aciually performed.

Item 8, Column 3 — Company and Other — Include
the cost of all company-sponsored research and
development performed within the company as well
as the research and development your company
Eerformed under contract from non-Federal sources.

xclude the resaarch and development that was
sponsored by your company but performed outside the
company.

Item BE — Report the expected or est;mated cost of
coinpany-sponsored research and development that
will be performed within the company within the 50

States and the District of Columbia during 1985.
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item 8 — Ressarch and Dsvslopment by Functional
Category

Items BA to 8E — Energy Resewrch and Development
— Include all spending for research and development to
increase energy resources or capabilities, including the
development of energy equipment. If R&D spending is for
joint or multiple purposes, estimate and report the portion
of cost incurred for the energy purpose. Do notinclude
any of the project costs if the primary ;urpose of the pro-
ject is other than energy R&D. Energy R&D can include
costs of R&D projects (both product and process) on ex-
ploration, extraction, transportation, processing, storage,
generation (including conversion), distribution, conserva-
tirn, etc., o7 present, new, or improved forms of energy.
Record energy R&D spending according to type of energy.

Item 6C — “’Conservation and Utilization’’ includes
R&D activities undertaken to reduce consumption either
at the point of energy use or in the transmission, transpor-
tation, storage, and conversion of energy. Examples of
such are research and development ungertaken primarily
to reduce fuel consumption in manufacturing, to improve
the efficiency of transportation of energy products, or to
produce an end product which is more efficient in energy
consumption.

item 8D — “’All Other Energy’’ includes areas such as
wind, waste, hydroelectric, etc. Also include in this_
category the development of energy equipment which
cannot be readily classified in Items 6A to 6C. In a limited
number of cases, the separation of joint {(multiple) costs
by type of energy may not be feasible. In this circum-
stance, include here the total project cost if the primary
purpose of a project is energy research and development.

item 8F — Poliution Abatement Research and
Development — Include R&D spending for the purpose
of reducing or eliminating the emission of pollutants.
"Pollution” refers to the emission of pollutants to the out-
side of a firm’s (or household ‘s) property or activities;
""abatement’’ includes prevention, treatment or recycling.
Exclude spending to contribute to environmental
aesthetics, to increase equipment durability in corrosive
environments, to conserve energy (include as energy
research and development in tem 6C) and natural
Lesc:u':ces, or to increase employee comfort, safety, and
ealth.

If the purpose of the R&D project is pollution abatement
only, include the total expenditures on the R&D project. If
the project has mixed purposes, estimate and report
where possible only the portion of costs incurred for the
pollution abatement purpose. If a separation of joint costs
cannot be made, then decide whether the R&D projectis
imarily (more than 50 percent) for pollution abatement.
f so, then include the total cost of the project. If the pro-
ject is not primarily for pollution abatement, then exclude
alt of the project cost. Exclude project costs if expected
gollution abatement benefits are incidental. (Incidental
enefits are those obtained at no extra cost.)

item 7 — Total Company Funds Spent for Research
and Development Activities Performed by Foreign
Subisiaries Outside the United States — Report the
amount of research and development that was performed
in company R&D laboratories, branch plants, and divi-
sions located outside the United States and was financed
by the U.S. parent or its foreign subsidiaries; exclude
the R&D activities performed in foreign subsidiaries that
were financed by foreign governments or ot.ier outside
organizations. NOTE: Foreign subsidiaries are those out-
side the 50 States or the District of Columbia.

Additional forms — Photocopies of this form are accep-
table. If you require additionzi copies of the foirm, write to
the Census Bureau, 1201 East Tenth Street, Jefferson-
ville, Indiana 47132.
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national survey of academic research instruments
and instrumentation needs

purpose and
background

The objective of this survey is to obtain
nationally representative information on
research equipment in higher education
institutions. The survey produces reliable
quantitative indicators of the current
status and trends in the need, stock,
cost, and utilization of academic re-
search instruments, as well as data on
the status of their condition and degree
of obsolescence.

survey instrument

Two survey instruments are utilized
for data collection: A Departmental
Questionnaire collects generalized in-
formation from chairpersons on the
research-related characteristics and
equipment priorities of their organiza-
tions (1.e., research budgets, number of
researchers, maintenance expendi-
tures, primary research equipment, items
needed, etc); an Instrument Data Sheet,
completed by individual investigators,
collects data on the status, cost, condition,
and utilization of particular equipment
items in the investigator's charge.

survey design

The study is based on a stratified
probability sample survey of 55 univer-
sities selected from a universe of approx-

imately 160 of the largest academic
performers of research and development.
The most recent 1985-86 survey collects
information on the characteristics of
equipment costing between $10,000 and
$1,000,000 that has been added to the
inventory since the 1982-83 academic
year.

The survey is conducted in two phases:
In the first phase, data are collected from
a subsample of departments in the
computer and physical sciences and
engineering. In the second phase, data
are gathered from a subsample of de-
partments in the biological, agricultural,
and environmental sciences. In addition,
as part of the second phase, data on
biomedical science research equipment
located in medical schools are collected.
These latter data are of particular interest
to the National Institutes of Health (NIH),

a co-sponsor of this project.

data avalilability

Th2 1985-85 survey is designed to
update the baseline instrumentation
study which was conducted for the
1982-83 academic year. The format,
design, and information content of both
surveys are essentially the same.

data access

Microdata from ‘his survey are not
available in the form of public-use tapes
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or diskettes due to the confidentiality
of institutional, departmental, and in-
vestigator data. Information is available
only in the form of analytical reports
that contain summary tabulations of
survey data.

The analytical report and statistical
tables for the first phase of the 1985-86
instrumentation survey are scheduled
to become available in summer 1987; a

mprehensive analytical report and
statistical tables covering all science/
engineering fields surveyed in both
phases of the project are anticipated in
summer 1988.

The 1982-83 baseline survey results
are available, upon request from Mrs.
Elizabeth Michael, Office of Division
Director, Division of Science Resources
Studies, in the published report, Academic
Research Equipment in Selected Sciencel Engi-
neering Fields, 1982-83, National Science
Foundation, 1985. Inquiries <hould be
directed to:

Mr. James B. Hoehn

Division of Science Resources
Studies

Universities and Colleges
Studies Group

National Science Foundation

1800 G Street, NW., Rm. L602

Washington, D.C. 20550

(202) 634-4673
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Form

OMB No. 3145-0067
Number: Expiration Dats 2/28/89

NATIONAL SURVEY OF ACADEMIC RESEARCH

INSTRUMENTS AND INSTRUMENTATION NEEDS II

NATIONAL SCIENCE FOUNDATION

DEPARTMENT/FACILITY QUESTIONNAIRE

THIS REPORT IS AUTHORIZED BY LAW (P.L. 96-44). WHILE YOU ARE
NOT REQUIRED TO RESPOND, YOUR COOPERATION IS NEEDED TO
MAKE THE RESULTS OF THIS SURVEY COMPREHENSIVE,
ACCURATE, AND TIMELY. INFORMATION GATHERED IN THIS
SURVEY WILL BE USEL ONLY FOR DEVELOPING STATISTICAL
SUMMARIES. INDIVIDUAL PERSONS, INSTITUTIONS, AND
DEPARTMENTS WILL NOT BE [IDENTIFIED IN PUBLISHED
SUMMARIES OF THE DATA.




BACKGROUND AND INSTRUCTIONS

There is widesprcad concern about whether academic rescarch scientists and
cngincers have sufficient access to the kinds of equipment needed to permit continuing
rescarch at the fronticr of scicntific knowledge. To help the National Science Foundation
and other Federal agencies sct appropriate equipment funding levels and priorities, this
congressionally-mandated survey is intended to update findings for a similar study
undertaken in 1982-83 and to document trends in (a) the amount, cost, and condition of
the scientific research equipment currently available in the nation’s principal research
universities, and (b) the nature and extent of the need for upgraded or expanded
cquipment ‘n the major fields of science and enginecring.

The update survey is being conducted in two phases. The current phase (Phase 1)
deals with research equipment in the physical sciences, enginecring, and computer

scicnces. Next year, Phase 11 will be concerned with the agricultural, biological, and
cnvironmental sciences.

This Department Questionnaire seeks a broad overview of equipment-related
expenditures and needs in this department (or nondepartmental rescarch facility). Items
1-10 (Parts A and B) are factua! in nature and may be delegated to any person or persons
who can provide the requestcd data. In these sections, informed estimates are acceptable
whenever precisc information is not available from annual reports or other data sources.
Items 11-16 (Part C) call for judgmental asscssments about equipment-rclated research
necds and prioritics of the department (or facility) as a whole and should be answered by
the department chairperson (or facility director) or by a designee who is in a position to
make such judgments. Wec urge that particular attention be given to Item 135, which asks
for this dcpartment’s (or facility’s) recommendations about necded changes in ecquipment
funding policics and procedures.

This form should be returned to your institution's study coordinator. Your
coopcration in rcturning the survey form promptly is very important.
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PART A. DESCRIPTIVE INFORMATION

Institution name.

Department (or nondepartmental rescarch facility) name:

This is: (CHECK ONE)

I_l 1 Anacademic decpartment (CONTINUE WITH ITEM 4)

I_l 2 A nondcpartmental research facility (SKIP TO ITEM 7)

Number of doctoral degrees awarded in the 1984-85 academic year to students in this
department:

Number of full-time facu'ty members in this department:

Number of full-time faculty members in this department who are participating in
ongoing rescarch projects:

PART B. RESEARCH-RELATED FUNDING AND EXPENDITURES

Department (or facility) expenditures for scientific rescarch equipment during the
institution’s 1985 fiscal ycar.

S FY 1985 expenditures for scientific research equipment

NOTE: SCIENTIFIC EQUIPMENT IS ANY ITEM (OR INTERRELATED
COLLECTION OF ITEMS COMPRISING A SYSTEM) OF NONEXPENDABLE
TANGIBLE PROPERTY OR SOFTWARE, HAVING A USEFUL LIFE OF MORE
THAN TWO YEARS AND AN ACQUISITION COST OF $500 OR MORE, WHICH IS
USED WHOLLY OR IN PART FOR RESEARCH. INCLUDE ALL SCIENTIFIC
RESEARCH EQUIPMENT ACQUIRED FROM ALL SOURCES -- FEDERAL, STATE,
INSTITUTIONAL, INDUSTRIAL, ETC.
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10.

Please provide an approximate breakdown by source of funds for this department’s
(or facility’s) FY 1985 expenditures for scientific research ecquipment. [NOTE:
ENTRIES SHOULD SUM TO 100 PERCENT; ESTIMATES ARE ACCEPTABLE.]

Source of funds Percent of FY 1985 expenditures
for scientific research equipment

Federal Government %
b. Internal institution funds %
c. State cquipment or capital

development appropriations %
d. Private nonprofit foundations/

organizations %
c. Business or industry %

f.  Other (SPECIFY)

R

TOTAL, ALL FUNDING SOURCES 100

R

FY 1985 expenditures for purchase of research-related computer services at:
$________ Institution computing facilities
$________ Other computing facilities

FY 1985 expenditures for maintenance and repair of all scientific research equipment
in this department (or facility):

$_______ Service contracts or field service for maintenance and repair of
individual instruments

$ _______ Salaries of institution maintenance/repair personnel (pro-rate if
personnel do not work full-time in ghis department/facility or on
servicing of research equipment)

$_______ Other direct costs of supplies, equipment and facilities for servicing
of research instruments in this department/facility

S Total
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14.

PART C. ADEQUACY OF AND NEED FOR SCIENTIFIC RESEARCH EQUIPMENT

. Are the instrumentation support services (¢.g2., machine shop, electronics shops) at this

department or facility: (CHECK ONE)
I_J | Excellent

I
1)
I

2 Adequate

3 Insufficient

4 Nonexistent

In terms of its capability to enable faculty investigators to pursue their major
research interests, is the research equipment in this department (or fucility) generally:
Il | 1 Excellent

Il | 2 Adequate

I_] 3 Insufficient

. If greater Federal funding of research equipment were possible, in which single area

would increased investment be most beneficial to investig»ors in this
department/facility? (CHECK ONE)

1 Large scalc regional and national instrumentation facilities

2 Major shared access instrumcnt systems ($50,000-$1,000,000) not presently
availablc to department/facility members

I_| 3 Upgrading/expansion of equipment in $10,000-$50,000 range

I_l 4 General cnhancement of equipment and supplies in labels of individual P.I's
(items gencrally below $10,000) '

| 5 Other (SPECIFY)

What three items of research equipment in the $10,000-$1,000,000 cost range are the
topmost prioritics at this time in this dcpartment/facility? (Please list in priority
order beginning with priority no, 1,)

ription Approximate cost

. How could current Federal equipment funding policics and/or procedures be modified

to bettcr meet the research needs of rescarchers in this department/facility?




Please note in the space below: (a) any additional information needed to describe the
research cqu:pmcnt anG cquipment-rclated nceds in this department/facility, or (b)
any suggestions to improve this survey qucst:onnalrc

17.

18.

Person who prepared this submission:

NAME AND TITLE AREA CODE - EXCH - NO - EXT

How many person-hours were required to complete this form?

HOURS MINUTES
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OMB No. 3145-0067
Expiration Date 2/28/89

NATIONAL SURVEY OF ACADEMIC RESEARCH INSTRUMENTS AND
INSTRUMENTATION NEEDS II

NATIONAL SCIENCE FOUNDATION
INSTRUMENT DATA SHEET

*

This data sheet is part of .. major national assessment of the
condition of academic research instrumentation. The data sheet
concerns a particular ipstrument selected from university central
inventory records as part of a national sample of research
instruments in your fleld. The sampled item is described below.

We ask that the requested information be obtained from the research
investigator or person(s) who is most knowledgeable about the
history and current status of this instrument. W’ are exact cost (or
other) data are not available, estimates are acceptable. Your
astimates will be better than ours.

This study is authorised by law (P.L. 96-44). While you are not
required to respond, your cooperation is needed to make the results
of this survey comprehensive, accurate, and timely. Information
gathered in this survey will be used only for developing statistical
summaries. Individual persons, institutions, and departments will
not be identified in published summaries of the data.

Your cooperation in returning the survey form promptly is very
important. Please direct any questions about this form to your
university study ccordinator.

Aruitoxt provided by Eic:

DEFINITION OF KEY TERMS

INSTRUMEN1 PURCHASE PRICE (initial value)

The original price ¢t the instrument (or its components, if built
locally) at time of original purchase from the manufacturer. Do not
include cost of separately purchased accessories; do not subtract any
discount (e.¢., for trade-in) which may have been réceived. Please
astimate if original records are not available.

YEAR OF PURCHASE

The calendar year when this instrument (or its principal

compunents) was originally purchased from the manufacture-.

DEDICATED ACCESSORIES

Separately acquired "add-ons” to or c:omponents of the
instrumentation system of which the instrument described below is
the principal slement. This includes accessories that are presently
dedicated solely for use with the referenced instrument but are not
included in its purchase cost (in item G, below). Examples: specimen
preparation and photographic accessories for a particular electron
microscope; oscilloscope, microprocessor, HPLC, or data system
sccessories for a particular spectrometer; key en.ry, disc drive,
printer or plotter accessories for a particular microcomputer.

INSTRUMENT DATA: PLEASE REVIEW AND CORRECT AS NEEDED

A. SURVEY FORM NUMBER:
B. Department or Facility:

C. Instrument:

D. Central Records ID:

E. Location:

F. Year of Purchase:

G. Instrumen* Purchase Price:

CORRECTIONS
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SEE PAGE | FOR DEFINITION OF ALL BOLDFACE TERMS

I.  What was this instrument's status during 1985? (CHECK ONE)

IJ !
IJ 2
IJ 3
IJ 4
) s

Used in original scientific resecarch (CONTINUE TO ITEM 2)
Uszd only for nonresearch purposes (SKIP TO ITEM 15)
Inactive or inoperable throughout 1985 (SKIP TO ITEM 15)

No longer exists (cannmibalized, junked, traded in, or otherwise disposed of)
(SKIP TO ITEM 15)

Not yet in service (SKIP TO ITEM 1§)
Other (SPECIFY)

2
IJ 1
IJ 2
IJ
IJ 4
IJ
IJ 6

Where was this instrument located during 1985 when in research use? (CHECK ONE)

National, regional, or interuniversity research instrumentation lab (CONTINUE TO
ITEM 3)

Nondepartmental research facility (CONTINUE TO ITEM 3)

Department-managed common lab or research instrumentatjon facility (CONTINUE TO
ITEM 3)

Within-department :esearch lab of principal investigator (CONTINUE TO ITEM 3)

Lab or facility used almost exclusively for undergraduate instruction, or for ocher
nonresearch activity (SKIP TO ITEM 15)

Other (SPECIFY)

3. Does this instrument have any DEDICATED ACCESSORIES not iucluded in the INSTRUMENT
PURCHASE PRICE (from ID BOX, item G)? (See page 1 definitions of key terms)

IJ !
4 2

Yes = 3a2. Estimated aggregate purchase of all DEDICATED ACCESSORIES
not included in ID BOX jtem G. §

No
3b. Please describe and estimate the purchase price for each separately
purchased DEDICATED ACCESSORY costing $10,000 or more,
(If additional space is needed, continue in Question ljor attach a
separate continuation sheet.)

Descrintion of accessories $10.000 or more urchase cost

Lol o I

S
3
3
b3

————
———————
———— ——

4 What was the instrument's principal field of research use jn 19857 (e.8., physics, astronomy,
chemistry, computer science, electrical engincering)
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—_—

3. How was this instrument acquired at this | 7. How much was spent for maintenance and
institution? (CHECK ONE) repair (not for operation) of this instrument
Il | Purchased new and its accessories in 19857
I_] 2 Purchased used S—_

IJ 3 Locally built (at or for this
institution) 8. Means of servicing (maintenance/repair) this
I_] 4 Transferred from another insti- instrument during 1985: (CHECK ALL THAT
tution, e.g., by incoming [aculty APPLY)
member (SKIP TO ITEM 7) L] | None required
<
IJ 3 ?l‘%;:';?"t surplus  (°KIP  TO I_J] 2 Service contract
IJ 6 Donated new (SKIP TO ITEM 7) I 3 Field service, as needed
I 4 Iaostitution-employed
I.J 7 Donated used (SKIP TO ITEM 7) maintenance/repair staff
IJ & Other (SPECIFY): I_J 5 Research personnel (faculty, stu-
dents, post-docs)
I_] 6 Other (SPECIFY):

6. Sonrce(s) of funds for acquisition (7 this
instrument at this institution. (SPECIFY | 9. Adequ~cy of the servicing (maintenance/
APPROXIMATE PERCENTAGE CONTRI- repair) this instrument received during [985:
BUTION FOR EACH APPLICABLE (CHECK ONE)

SOURCE.) I_J | Not applicable: no servicing was
Funding accded
contri I.J 2 Excellent
O[ ution 0 Fundi I 3 Adequat.

Federal sources: IJ 4 Inadequate
——— NSF (National Science Foundation)

. . 10. Instrument's general working condition

—— NIH (National Institutes of Health) during 1985: (CHECK ONE)
e DOD (Department of Defense) ILJ 1 Excellent
e DOE (Denartment of Energ.y) ) 2 Average
—— USDA (Department of Agriculture) I] 3 Poor (eg. unreliable, frequent

Other Federal sources (SPECIFY):

Non-Federal sources:
——w Institution or department funds
e State grant or appropriation
= Private nonprofit foundation
Business or industry
Other (SPECIFY):

100% Total

breakdowns, difficult t0o maintain
or service)

Inoperable entire year

J 4

Research function of this instrument during
1985: (CHECK ONE)

I_J 1 Most advanced instrument of its
kind that is accessible to those who

use it in their research

Used for research; more advanced
instruments are available 0 users
when needed

Not used for research during 1985




12, Technical capabilities of this instrument (i.e, | 13. In 1985, was this a gerenal purpose
the base instrument, excluding accessories) instrument within an area of research.or was
(CHECK ONE) it dedicated for a particular experiment or

I 1 State-of-the-art (most highly devel- series of experiments? (CHECK ONE)

oped and scientifically sophisticated iJ 1| General purpose
instrument of its kind) I 2 Dedicated

IJ 2 Adequate to meet researcher needs

i_J 3 Inadeguate for research (PLEASE
EXPLAIN):

. How many research investigators made use of this instrument for research purposes during 1985:
(ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY)

1 Faculty and equivaleat noafaculty researchers, this department/facility
Graduate and medical students and postdoctorates, this department/facility
Faculty and equivaleat nonfaculty researchers, other departments, this university
Graduate and medical students and postdoctorates, other departments, this university
Researchers from other universities
Nounacademic researchers
Other (SPECIFY):
Total number of research users

. Please note in space below: (2) Any additional information needed to clarify the nature, function
and quality of this instrument, or (b) any suggestions to improve this Questionnaire or its
instructions.

. Person wio prepared this submission:

NAME AND TITLE AREA CODE - EXCH - NO - EXT

. How many person-hours were required to complete this form?

HOURS MINUTES




OMB No. 3148-0007
Expiration Date 2/28/89

NATIONAL SURVEY OF ACADEMIC RESEARCH INSTRUMENTS AND
INSTRUMENTATION NEEDS II

NATIONAL SCIENCE FOUNDATION
INSTRUMENT DATA SHEET: UPDATE

The instrument or component shown below was part of a major
nationa] assessment of the condition of ascademic research
instrumentation in 1982. Certain elements relating to the instru-
ment’s status, condition, and usage need updating as of 1988.

Identifying data for the instrument and some of the information
about its cost, acquisition, and configuration that was obtained in
1082 are reproduced below in the epacs provided. Please review
these data and make any necessary changes. Then please complete
the form by answering questions 1 through 13. See back page for
definitions of key terms .

We ask that the requested information be obtained from the research
investigator or person(s) who is most knowledgeable about the

history and current status of the instrument. Where exact cost (or
other) data are not available, estimates are acceptable. Your
estimates will be bettar than ours.

This etudy is authorised by law (P.L. 96-44). While you are not
required to respond, your cooperstion is needed to make the results
of this eurvey comprehensive, accurate, and timely. Information
gathered in this survey will be used only for developing etatistical
summaries. Individual persons, institutions, and departments will
not be identified in published summaries of the dats.

Your cooperation in returning the survey form promptly is very
important. Plesse direct any questions about this form to your
university study coordinator.

INSTRUMENT DATA: PLEASE REVIEW AND CORRECT AS NEEDED

SURVEY FORM NUMBER:
A. Department or Facility:
B. Preparer of 1982 Survey Form:
C. Instrument:
D. Central Records ID:
E. Location:
F. Year of Purchase:
G. Instrument Purchase Price:

H. Means of Acquisition at this University:

1. Source of Funde for Acquisition at this University:

d. Does Instrument have any Dedicated Accessories NOT included in

Instrument Purchase Price:
K. Aggregate Purchase Price of all dedicated Accessories NOT
included in Instrument Purchase Price:

CORRECTIONS

L. Cost and Description of Separately Purchssed Dedicated Accessories Costing $10,000+ (Pleass indicate additions/deletions since 1983):




l.  What was this instrument's status during 1985? (CHECK ONE)
I_l 1 Used in original scientific rescarch (CONTINUE TO ITEM 2)
I_| 2 Used only for nonrescarch purposes (SKIP TO ITEM W)/.2_
I_] 3 [Inactive or inoperable throughout 1985 (SKIP TO ITEM'N) /2~
Il 4 No longer exists (cannibalized, junked, traded in, or otherwise disposed of)
(SKIP TO ITEM"H. -
I_J 5 Neiyetin service (SKIP TO ITEM™N) /1~
I_] 6 Other (SPECIFY)

2. Where was this i' strument located during 1985 when in research use? (CHECK ONE)

Il I National, regional, or interuniversity research instrumentation lab
(CONTINUE TO ITEM 3)

Il Nondepartmental research facility (CONTINUE TO ITEM 3)

Il 3 Department-managed common lab or research instrumentation facility
(CONTINUE TO ITEM 3)

I_l 4 Within-department research lab of principal investigator (CONTINUE TO ITEM 3)

I_) 5 Lab or faciiity used almost exclusively for undergraduate instruction, or for
other nonrescarch activity (SKIP TO ITEM 11)

I_} 6 Other (SPECIFY)

3. What was the instrument’s principal ficld of Adequacy of the scrvicing (maintcnance/
rcscarch usc in 1985? (e.g., physics, astronomy, rcpair) this instrument rcceived during 1985:
chcmistry, computer  science, electrical (CHECK ONE)
cngincering) Il 1 Not applicable: no servicing was

needed
I_] 2 Excellent

4. How much was spent for maintenance and I_l 3 Adequate
repair (not for operation) of this instrument
and its acccssories in 19857 IJ 4 Inadcquate
)

5. Mcans of servicing (maintenance/repair) this Instrument’s general working condition during
instrument during 1985: (CHECK ALL THAT 1985: (CHECK ONE)

APPLY) I_] 1| Excellent
_l 1 Nom.: required L] 2 Average
II 2 Service contract I_] 3 Poor (cg., unreliable, (requent
I_l 3 Field service, as needed breakdowns, difficalt to maintain or
I_J 4 Institution-employed service)

mainténance/repair staff I_l 4 Inoperable entire year
I_J 5 Research personnel (faculty, students,

post-docs)
I_l 6 Other (SPECIFY):

-2 -
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8. Rescarch function of this instrument during [ 9. Technical capabilities of this instrument (ie.,

1985: (CHECK ONE) the base instrument, excluding accessories)
L] 1 Most advanced instrument of its kind (CHECK ONE)
that is accessible to those who us= it I_J 1 State-of-the-art (most highly devel
in their research oped and scientifically sophisticated

L) 2 Used for research; more advanced instrument of its kind)

instruments are available to users I_] 2 Adequate to meet rescarcher needs
When needed I_J 3 Inadequate for research (PLEASE
Il 3 Not used for research during 1985 EXPLAIN):

T

10. In 1985, was this a general purpose instrument within an area of research or was it
dedicated for a particular experiment or series of experiments? (CHECK ONE}

| 1 General purpose

_J 2 Dedicated

11. How many research investigators made use of this instrument for research purposes during
1985: (ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY)

1 Faculty and equivalent nonfaculty researchers, this department/facility

Graduate and medical students and postdocto.tes, this department/facility

Faculty and equivalent nonf ity researchers, other departments, this university
Graduate and medical studes © - .* postdoctorates, other departments, this university
Researchers from other unive.

Nonacademic researchers

Other (SPECIFY):
Total number of research users

~N O A W

12. Please note in space below: (a) Any additional informa.’on necded .u clarify the nature,
function and quality of this instrument, or (b) any suggec.ions to improve this
qucstionnaire or its instructions.

13. Person who prepared this submission:

NAME AND TITLE AREA CODE - EXCH - NO - EXT

14. How many person-hours were required to complete this form?

HOURS MINUTES




DEFINITION OF KEY TERMS

INSTRUMENT PURCHASE PRICE (initial value)

The original price of the instrument (or its

components, if built locally) at time of original
purchase from the manufacturer Do not include

cost of separately purchased accessories; do not
subtract any discount (e.8., for trade-in) which
may have been received. Please estimate if
original records are not available.

YEAR OF PURCHASE

The calendar year when this instrument (or its
principal components) was originally purchased
from the manufacturer.

DEDICATED ACCESSORIES

Separately acquired "add-ons" to or components of
the instrumentation system of which the
instrument described below is the principal
clement. This includes accessories that are
presently dedicated solely for use with the
reference instrument but are not included in its
purchase price (in item G, page 1). Examples:
svecimen preparation and photographic accessories
for a particular electron microscope; oscxlloscope.
mxcroprocessor. HPLC, or data system accessories
for & particular spectrometcr; key entry, disc
drive, printer or plotter accessories for 2
particular microcomputer.




public attitudes towards science and technology

purpose and
background

This survey is sponsored regularly
by the National Science Foundation
(NSF) to ascertain the attitudes of the
U.S. adult public on a broad range of
science and technology (S/T) issues.
Results are used in the National Science
Board's biennial Science and Engineering
Indicators reports and thereby provide
the Administration, the Congress, and
NSF management information about the
degree of public science literacy, public
acceptance of science and technology,
and related expectations and concerns.
Findings are widely circulated in the
press as well. Besides the broad public,
specialized groups are surveyed. Such
groups have included college students,
“attentives” (ie., individuals knowledge-
able about and interested in science and
technology), and policy leaders outside
the Government. The survey is con-
ducted approximately every two years.

survey instrument

Survey content varies although certain
core items are retained over time. A
copy of the questionnaire for the latest
November-December 1985 survey fol-
lows. The subjects covered by the survey
are diverse, but can generally be classified
under the following headings: Public
knowledge and interest i egarding science
and technology; personal activities re-
garding science and technology; accept-
ance and admiration of science and

technology; perceived effects of science

and technology; and, attitudes on S/T
policy areas. These latter include public
spending for pure research, regulation
of research, genetic engineering, the
space program, nuclear power, and
science education. Past studies have
covered topics such as chemical food
additives, computers, and *he relationship
of automation and employment.

A special 1986 study, based primarily
on reinterviews of the 1985 sample, is
aimed at determining public reaction to
the technological accidents surrounding
the Challenger space shuttle and the
Chernobyl US.SR. nuclear power plant
as they affect attitudes toward the U.S.
space program, nuclear power, and
science and technology in general.

In addition to substantive questions,
the survey contains a set of auxiliary
questions to ascertain whether the re-
spondent can be classified as “attentive”
to science and technology. Other ques-
tions measure the respondent’s sense
of political efficacy and the extent of
political and social participation. Data
on the demographic characteristics (age,
race, sex, education, marital status, and
number of children) of the respondent
are also collected.

survey design

The most recent public attitude sur-
veys were conducted by telephone. The
1985 survey was based on a national
probability sample following a two-stage
cluster sample of 150 primary sampling
units (PSU's). (The design closely follows
the work of Sudman and Kish.) Thirty-
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three of the PSU's are self-weighting
and represent the 33 largest U.S. metro-
politan areas. The rema:ning 117 PSU’s
are smaller metropolitan areas or coun-
ties, each selected with a probability
proportionate to their size.

Within each household, one individual
aged 18 or over is selected randomly.
The person answering the telephone is
asked to indicate the number of adults
over age 18 who regularly live in that
household as well as information on
the ages of each houschold member
from oldest to youngest. The Computer-
Aided Telephone Interview (CATI) soft-
ware randomly selects one of the ages,
identifying that person as the respondent.
This design ensures that every individual
in a household with a working telephone
has an equal probability of selection for
survey participation.

In the 1985 study, 2,005 interviews
were completed. In total, 503 individuals
refused to participate, resulting in an
80-percent response rate. Descriptions
of conversations with individuals refusing
to participate were recorded. Sample
replacements of individuals in the PSU’s
were then selected by the CATI softvare.

data availability

The 1981, 1985, and 1986 telephone
surveys were conducted by the Opinion
Research Laboratory, Northern Illinois
University. In the latter two years, the
underlying survey population covered
the entire adult public. The 1986 survey
was intended as a reinterview of the
1985 sample to assess changes in attitude
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to the space shuttle program and nuclear
power given the accidents related to
the Challenger space shuttle and the
Chernobyl, US.SR. nuclear reactor. The
1981 survey was targeted to "attentives”
and policy leaders outside of Govern-
ment.

Relatively brief surveys were per-
formed in 1972, 1974, and 1976 by
Opinion Research, Inc. These surveys
were based on personal interviews per-
formed as part of a multiple-sponsored,
multipurposed “caravan” survey. Ques-
tionnaire content was nearly constant
throughout these years. In 1979, the
National Opinion Research Center of
Temple University completely rede-
signed the survey into a national per-
sonal-interview survey entirely de-
voted to the subject of public attitudes
in science and technology.

data access

Data tapes from the 1981 and 1985
surveys, as well as a single diskette
containing 1985 survey data can be
obtained from:

Dr. Jon D. Miller

Public Opinion Laborator-
Social Science Research Institute
Northern lllinois University
DeKalb, lllinois 60115

(815) 753-1901

Reports from the 1979 survey can be
obtained from the National Technical
Information Service (NTIS) in hard-
copy or microfiche under numbers
PB-81155079 (questionnaire desigr),
PB-81161317 (data and method of col-
lection), and PB-82157512 (analytic re-
port); the data tape may be ordered under

the number FB-81208134. Hard-copy or
microfiche reports of the 1977, 1974,
and 1976 surveys can be obtained from
NTIS using order numbers PB-261815/
AS, PB-262029/AS, and PB-287200/AS,
respectively. Magnetic tapes of these
data are available under order numbers
PB-275361/AS, PB-275363/AS, and
PB-287718/AS.

Additional inquiries should be directed
to:

Dr. Donald Buzzelli

Division of Science Resources
Studies

Science Indicators Studies Group

National Science Foundation

1800 G Street, NW., Rm. L611

Washington, D.C. 20550

(202) 634-4682



Interview Schedule for the 1985 Survey

of Public Attitudes toward Science and Technology

A Report to the National Science Foundation

Jon D. Miller

Northern Illinois University

November 20, 1985




THE INTERVIEW SCHEDULE

Hello, my name is and I am calling long-dis-
tance from the Public Opinion Laboratory. We are conducting a
national survey of people's opinions about current issues in
the news and your telephone number has been selected. Have
you ever been interviewed for a national opinion survey be-
fore?

I1f yes or no: As you may know, we are a university-based
group and we have no products to sell. We are interested in
your opinions on a number of current topics and we will treat
your answers with strict confidence.

In order to select a representative cross-section of people, I
need to talk to just one person who lives at this number and I
need your help in selecting that persoi. How many adults 18
years of age or older regularly live in your home?

Can you tell me the age of each person in your household from
oldest to youngest?

Now, according to our selection procedure, I need to speak
with the year old. What 1is that person's first name?
May I speak to (name)?

Repeat introductory remarks if new person is interviewed.

Interviewer will code gender, asking directly only if neces-
sary.

G
o
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Ql. Let me start by asking how interested you are in current
news events. Would you say that you are very interested (1),
moderately interested (2), or not at all interested (3) in
current news events?

Q2. There are a lot of issues in the news and it is hard to
keep up with every area. I am going to read you a short list
of issues and for each one -- as I read it -- I would like for
you to tell me if you are very interested, moderately inter-
ested, or not at all interested in that particular issue.

Q2a. International and foreign policy issues. Are you very
interested (1), moderately interested (2), or not at all in-
terested (3)?

Q2b. Agricultural and farm issues. Are you very interested
(1), moderately interested (2), or not at all interested (3)?

Q2c. Local school issues. Are you very interested (1), mod-
erately interested (2), or not at all interested (3)?

Q2d. 1Issues about new scientific discoveries. Are you very
interested (1), moderately interested (2), or not at all in-
terested (3)?

Q2e. Economic issues and business conditions. Are you very
interested (1), moderately interested (2), or not at all in-
terested (3)?

Q2f. 1Issues about the use of new inventions and technologies.
Are you very interested (1), moderately interested (2), or not
at all interested (3)?

Q2g. Women's rights issues. Are you very interested (1),
moderately interested (2), or not at all interested (3)?

Q2h. Issues about energy policy. Are you very interested
(1), moderately interested (2), or not at all interested (3)?

Q2i. 1Issues about space exploration. Are you very interested
(1), moderately interested (2), or not at all interested (3)?

Q2j. 1Issues about new medical discoveries. Are you very in-
terested (1), moderately interested (2), or not at all inter-
ested (3)?

Q2k. Issues about military and defense policy. Are you very
interested (1), moderately interested (2), or not at all in-
terested (3)?
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4

Q3. Now, I'd like to go through this list with you again and
for each issue i'Z2 1like for you to tell me if you are very
well informed about that issue, moderately well informed, or
poorly informed.

Q3a. International and foreign policy issues. Would you say
that you are very well informed (1), moderately well informed
(2), or poorly informed (3)?

Q3b. Agricultural and farm issues. Would you say that you
are very well informed (1), moderately well informed (2), or
poorly informed (3)?

Q3c. Local school issues. Would you say that you are very
well informed (1), moderacely well informed (2), or poorly in-
formed (3)7?

Q3d. 1Issues about new scientific discoveries. Would you say
that you are very well informed (1), moderately weil informed
(2), or poorly informed (3)?

Q3e. Economic issues and business conditions. Would you say
that you are very well informed (1), moderately well informed
(2) or poorly informed (3)?

Q3f. 1Issues about the use of new inventions and technologies.
Would you say that you are very well informed (1), moderately
well informed (2), or poorly informed (3)?

Q3g. Women's rights issues. Would you say that you are very
well informed (1), moderately well informed (2), or poorly in-
formed (3)?

Q3h. 1Issues about energy policy. Would you say that you are
very well informed (1), moderately well informed (2), or poor-
ly informed (3)?

Q3i. 1Issues about space exploration. Would you say that you
are very well informed (1), moderately well informed (2), or
poorly informed (3)? :

Q33. Issues about new medical discoveries. Would you say
that you are very well informed (1), moderately well informed
(2), or poorly informed (3)?

Q3k. 1Issues about military and defense policy. Would you say
that you are very well informed (1), moderately well informed
(2), or poorly informed (3)?




Q4. We are interested in how people get information about
events in the news. Let me ask you a few questions about the
places and ways that you find out about issues. Thinking
about the kind of issue information we have been talking
about, do you get most of your information sbout current news
events from radio (1), from television (2), from newspapers
(3), from news magazines (4), from books (5), or from talking
to other people (6)?

QsS. How often do you read a newspaper: every day (1), a few
%i?es a veek (2), once a week (3), or less than once a week
4)?

Q6. Are there any magazines that you read regularly, that is,
most of the time? (Probe for up to 5)

Q7. Are there any other magazines that you read occasionally?
(Probe for up to 5)

Q8. IF NJ SCIENCE MAGAZINES HAVE BEEN MENTIONED, ASK: Do yc:
ever read any science magazines? IF YES: Which ones? (col
lect up to 3)

Q9. Altogether, on an average day, about how many hours would
you say that ycu watch television?

210. Now, I'd like to read you a short list of television
shows and ask you to tell me whether you watch each show regu-
larly ~- that is, most of the time (1), occasionally (2), or
not at all (3). Ok?

Ql0a. 60 Minutes

Ql0b. Nowv:

Ql0c. National Geographic Specials

Ql0d. A morning television news show

Ql0e. An evening television news show

Ql0f. A late night news s.ow.

Qll. Now, let me ask you about you: use of museums, zoos, and
similar institutions, I am going *o read you a short list of
places and ask you to tell me how many times you visited each
type of place during the last vyear, that is, the last 12
months. If you did not visit any given place, just say
"none".

Qlla. A science or technology museum,

Qllb. A zoo or aquarium.
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Qllc. A natural history museum.

Qlld. An art museunm.
Qlle. A public library.

Ql2. Now, let me turn to a slightly different type of ques-

tion. When you read news stories, you encounter certain sets
of words and terms. We are interested in how many people rec-
ognize certain types of terms and I would like to ask you a

few brief questions in that regard.

Ql2a. First, some articles refer to the results of a scien-
tific study. When you read or hear the term "scientifis
study” do you have a clear understanding of what it means (1),
a general sense of what it means (2), or little understanding
of what it means (3)?

Ql2b. I1f previous response is 1
could you tell me what 1t means t
cally?

: In your own words,
udy something scientifi-

or 2
O st

Interviewer will enter actual response.

QRl2c. Next, in articles and on television news shows, the
term "DNA" has been usei. When you hear the term "DNA" do you
have a clear understanding of its meaning (1), a general sense
of)what it means (2), or little understanding of what it means
(3)?

Q12d. Molecule. When ysu read or hear the term "molecule" do
you have a clear understanding of its meaning (1), a general
sense of what it means (2), or little understanding of what it
means (3)?

Ql2b. If previous response is 1 €z 2: In your own words,
could you tell me what a molecule is?

(12e. Computer software, When you read or hear the term
"- omputer software™ do you have a clear understanding of its
mezning (1), a general sense of what it means (2), or little
understanding of what it means (3)?

Qlaf. "Radiation."” wWhenr you read or hear the term "radia-
tion" do vr..have a clear understanding of its meaning (1), a
general sense of what it means (2), or little understanding of
what it means (3)?

Ql2g. Finally, "GNP." when you read or hear the term "GNP"

do you have a clear understanding of its meaning (1), a gener-
al sense of what it means (2), or little understanding of what
it means (3)?
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Ql2h. On a related matter, please think about the telephone
we are using. Would you say that you have a clear understand-
ing of how a telephone works, a general sense of it, or little
understanding of it?

Ql2i. If clear understanding or general sen- :: C(Can you tell
me in your own words how a telephone works?

Interviewer will enter actual response.

Ql3. Now, I would like to read you some statements like those
you might find in a newspaper or magazine article. For each
Sstatement, please tell me if you generally ogree or generally
disagree. If you feel especially strca~ly akont a statement,
please say that you STRONGLY AGREE or STRONGLY DISAGREE with
the statement. Ok?

Ql3a. Science and technology are making our lives healthier,
easier, and more comfortable.

Q13b. There will always be wars, no matter how hard people
try to prevent them.

Ql3c. The quality of science and mathematics education in
American schools is inadequate.

Q13d. Rocket 1launchings and other space activities have
caused changes in our weather.

Ql3e. The interested aﬁd informed citizen can often have some
influence on government pclicies toward science if he or she
is willing to make the effort.

Ql3f. Scie‘'tists will never be able to understand the working
of the hunen mind as well as they understand the physical
world.

Ql3g. If scientific knowledge is explained clearly, most peo-
ple will be able to understand it?

Ql3h. Human beings as we know them today developed from ear-
lier species of animals.

Ql3i. Smoking causes serious health problems.

Ql3j. There are some good ways of treating sickness that med-
ical science does not recognize,

Ql3k. In the entire universe, it is likely that there are
thousands of planets like our own on which life could have de-
veloped.
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Ql3l. Because of their knowledge, scientific researchers have
a povwer that makes them dangerous.

Ql3m. It is not wise to plan ahead because many things turn
out to be a matter of good or bad luck anyway.

Ql3n. The continents on which we live have been moving their
location for millions of years and will continue to move in
the future.

Ql3o. By taking an active part in political and social af-
fairs, people can control world events.

Ql3p. Some numbers are especially lucky for some people.

Ql3q. Scientific .esearchers are dedicated people who work
for the good of humanity.

Ql3r. One trouble with science is that it makes our way of
life change too fast.

Q13s. Even if it brings no immediate benefits, scientific re-
search which advances the frontiers of knowledge is necessary
and should be supported by the federal covernment.

Q13t. It is likely that some of the unidentified flying ob-
jects that have been reported are really space vehicles from
other civilizations.

Q13u. One of the bad effects of science is that it breaks
aown people's ideas of right and wrong.

Ql3v. In this complicated world of ours, *he only way we can
know what is going on is to rely on leaders and experts who
can be trusted.

Ql3w. New inventions will always Be found to counteract any
harmful ccnsequences of technological development.

Ql3x. We depend toc much on science and not enough on faith.

Ql3y. Every high school student in the United States should
be required to take a science course every year.

Ql3z. Every high school student in the United States should
be required to take a math course every year.

Q14. Now, I'd like to turn to some questions about the im-
pact of science and technology on the economy. I will read
you some statements that people have made about science, engi-
neering, and the economy. For each statement, please tell me
if you agree or disagree. If you feel especially strongly
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about a statement, please tell me that you STRONGLY AGREE or
STRONGLY DISAGREE. Ok?

Ql4a. Factory automation will put many hundreds of thousands
of factory employees out of work 1in this country in the next
five years.

Ql4b. If we don't automate our factories, American products
will be too expensive to compete successfully against products
made in automated factories in Japan and Europe.

Qlé4c. One of the main reasons why there is n.gh unemployment
in this country 1is that technological developments have pu.
many Americans out of work.

Ql4d. With the application of science and new technology,
work will become more interesting.

Ql4e. On balance, computers and factory automation will cre-
ate more jobs than they will eliminate.

Ql4f. Because of science and technology, the rich will get
richer and the poor will get poorer.

Ql4f. Because of science and technology, there will be MORE
opportunities for the next generation.

Ql5. Now, for a different type of question. People have fre-
quently noted that scientific research has produced both bene-
ficial and harmful consequences. Would you say that, on bal-
ance, the benefits of scientific research have outweighed the
harmful results (1), or have the harmful results of scientific
research been greater than its benefits (3)?

Interviewer will accept "about equal” as response (2),
but will not suggest it.

Would you say that the balance . has been strongly in favor of
(beneficial/harmful) consequences (1), or only slightly (2)?

Qle6. Now, I want to read you a short list of areas and for
each one, please tell me if you think that science and tech-
nology have had a positive effect, a negative effect, or nei-
ther kind of effect?

Our standard of living.

General working conditions.

The public health.

World peace.
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People's moral values.
The individual's enjoyment of life.

Q17. Thinking back over the last 10 years -- that is, since
1975 -- what do you think was the most important scientific or
technological achievement in the United States?

What would you say was the second most important scientific or
technological achievement?

Ql18. Many current issues in science and technology may be
viewed as a judgment of relative risks and benefits, or costs
and benefits. Thinking first about the space program, some
persons have argued that the costs of the space program have
exceeded its benefits, while other people have argued that the
benefits of space exploration have exceeded its cost. In your
opinion, have the costs of space exploration exceeded its ben-
efits (1), or have the benefits of space exploration exceeded
its costs (3)?

Interviewer will accept "about equal” (2) as a response,
but will not Suggest it.

1f previous response is 1l: Would you say that the costs sub-
stantially (2) exceed the benefits, or only slightly (1) ex-
ceed the benefits?

1f previous response is 3: Would you say that the benefits
substantially (2) exceed the costs, or only slightly (1) ex-
ceed the costs?

Q19. In a similar framework, some persons have argued that
the creation of new life forms through genetic engineering re-
search constitutes a serious risk, while other persons have
arqued that this research may yield major benefits for socie-
ty. In your own opinian, are the r?sks of genetic engineering
research greater than its benefits (1), or are the benefits
greater than the risks (3)?

Interviewer will accept "about egual” (2) as a response,
but will not suggest it.

1f previous response is 1: Would you say that the risks are
substantially greater than the benefits (2), or only slightly
greater that.-the benefits (1)?

I1f previous response is 3: Would you say that the benefits
are substantially greater than the risks (2), or only slightly
greater than the risks (1)?

Q20. In the current debate over the use of nuclear reactors
to generate electricity, there is broad agreement that there
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are some risks and some benefits associated with nuclear
power. In your own opinion, are the risks greater than the
benefits (1), or are the benefits greater than the risks (3)?

Interviewer will accept "about equal" (2)

s a response,
but will not suggest it.

I1f previous response is 1l Would you say that the risks are
substantially greater than the benefits (2), or only slightly
greater that the benefits (1)?

1f previous response is 3: Would you say that the benefits
are substantially greater than the risks (2), or only slightly
greater than the risks (1)?

Q21. Now, let me ask you a couple of questions about comput-
ers. First, do you presently own a home computer?

Q2la. 1IF YES: What kind of computer would that be?

Note: In this question, the respondent is asked the
name of his/her computer. Some respondents may provide
a brand name and a model number. This information will
be used to code the size and type of computer. In a
1983 study for the Annenberg School of Communication at
the University of Penn:ylvania, we asked each respondent
who reported owning a home computer to indicate whether
the machine had more or less than 36K of central pro-
cessing capacity. We found numerous owners who did not
know the exact size of the machine. We believe that
this approach will provide a more effective means to
differentiate between a mu1t1pur§ose home computer and a
television game device. The bfdnd name will not be re-
tained in the final analysis file and we have no commer-
cial interest in the brand-name data.

Q21b. 1IF OWNS COMPUTER: What do you use it for primarily?

Q2lc. IF Ov 1S COMPUTER: About how many hours do you person-
ally use your home computer in a typical week?

Q21d. IF NO: Have you seriously considered buying a home
computer at any time during the last year?
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Q2le. IF CONSIDERED BUYING: 1If you bought a home computer,
what would you use it for primarily?

Q21f. Do you use a computer in your work?

Q21gq. IF YES: About how many hours do you personally use
your work computer in a typical week?

Q22. Now, let me ask you to think about the long-term future.
I am going to read you a 1list of possible results and ask you
how likely you think it is that each of these results will be
achieved in the next 25 years or so.

Q22a. A safe method for the long-term storage or disposal of
waste products from nuclear power plants. Do you think that
it is very likely (3), possible but not too likely (2), or not
likely at all that this result will be achieved within the
next 25 years?

Q22b. The placement of a scientific or mining colony on the
moon. Do you think that it is very likely (3), possible but
not too likely (2), or not likely at all (1) that this result
will be achieved within the next 25 years?

Q22c. Another nuclear power plant accident like Three~Mile
Island. Do you think that it is very likely (3), possible but
not too likely (2), or not likely at all (1) that this will
occur within the next 25 years or so?

Q22d. A cure for the common forms of cancer. Do you think
that it is ver: likely (3), possible but not too likely (2),
or not likely at all (1) that this result will be achieved
within the next 25 years?

Q22e. The accidental release of a genetically-engineered mi-
crobe into the environment. Do you think that it is very

likely (3), possible but not too lifely (2), or not likely at
all (1) that this result will occur within the next 25 years?

Q22f. A war in space. Do you think that it is very likely
(3), possible but not too likely (2), or not likely at all (1)
that this result will occur within the next 25 yearc?

Q22g. The development of genetically-engineered bacteria to

eat or destroy toxic chemicals. Do you think that it is very
likely (3), possible but not too likely (2), or not likely at
all (1) that this result will be achieved within the next 2§

years?

Q22h. The landing of a manned mission on Mars. Do you think
that it is very iikely (3), possible Lut not too likely (2),
or not likely at all (1) that this result will be achieved
within the next 25 years?
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Q22i. The accidental release in the United States of a toxic
chemical that will result in numerous deaths. Do you think

that it is very likely (3), pcssible but not too likely (2),

or not likely at all (1) that this result will occur within

the next 25 years?

Q22j. A cure for the disease AIDS? Do you think that it is
very likely (3), possible but not too likely (2), or not like-
ly at all (1) that this result will occur within the next 25
years?

Q23. Next, let me ask you about the types of studies that
scientists ought to be able to conduct. Some people are wor-
ried that scientists are studying problems that should be left
alone. Other people feel that it is a bad idea to limit the
kinds of things that scientists can study. I'm going to read
you a short list of studies that have caused some debate. For
each study, please tell me whether you think scientists should
or should not be allowed to conduct that kind of research. If
you don't care one way or the other, just give me that answer.
Ok?

Q23a. First, studies that might enable most people in society
to live to be a hundred or more. Should scientists be allowed
to conduct this type of study or not?

Q23b. Studies that might lead to precise weather control and
weather modification.

Q23c. Studies that might allow scientists to create new forms
of plant and animal life?

Q23d. Studies that might discover intelligent beings in outer
space.

Q23e. Studies that cause pain or injury to animals like dogs
and chimpanzees, but which produce new information about human
disease or health problems.

Q23f. Studies that are designed to create new biological or
chemical weapons.

Q24a. Do you ever read a horoscope or your personal astrology
report?

Q24b. IF YES: Do you read an astrology report every day,
quite often, just occasionally, or almost never?

Q24c. Would you say that astrology is very scientific, sort
of scientific, or not scientific at all?
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Q24d. In your daily life, do you sometimes decide to do or
not do somthing because your astrological signs for the day
are favorable or unfavorable?

Q25, We are faced with many problems in this country. I'm
going to name some of these problems, and for each one 1'd
like you to tell me if you think the government is spending
too much money on it (1), too little money on it (3), or about
the right amount (2).

Q25a. Exploring space. Are we spending too much (1), too
little (3), or about the right amount (2) on exploring space?

Q25b. Reducing and controlling pollution. Are we spending
too much (1), too little (3), or about the right amount (2) on
reducing and controlling pollution?

Q25c. Improving health care. Are we spending too much (1),
too little (3), or about the right amount (2) on improving
hea'th care?

Q2s5d. Conducting scientific research. Are we spending too
much (1), too little (3), or about the right amount (2) on
conducting scientific research?

Q25e. 1Improving education. Are we spending too much (1), too
little (3), or about the right amount (2) on improving educa-
tion?.

Q25¢f., Helping older people. Are we spending too much (1),
too little (3), or about the right amount (2) on helping oider
people?

Q25g. Developing or improving weapons for national defense.
Are we spending too mu~h (1), too little (3), or about the

right amount (2) on developing or improving weapons for na=-
tional defense?

Q25h. Helping low-income persons, Are we spending too much
(1), too little (3), or about the right amount (2) “on helping
low-income persons?

Q26. The federal government is a major source of financial

support for scientific and engineering research. Thinking of
the federal government, which agencies or departments to you

think provide the largest amount of upport for scientific re-
search? (Probe for up to 3)

Q27. Thinking of the federal government again, which agencies

or departments do you think provide the largest amount of sup-
port for engineering research? (probe for up to 3)
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Q28. Now, let me read you a short list of agencies and groups
that srovide some support for scientific or =sngineering re-

search and for each one, as I read it plea: tell me if you

have heard of it before.

Q28a. The National Institutes of Health
Q28b. The Ford Foundation.

Q28c. The Rockefeller Foundation

Q28d. The Department of Energy

Q28e. The National Science Foundation

029a. IF R HAS HEARD OF THE NSF, ASK: Is the National Science
Foundation a government agency or a private foundation?

Q29b. IF R HAS HEARD OF THE NSF, ASK: What is the primary
purpose or activity of the National Science Foundation?

IF R NAMES ONE PURPOSE OR ACTIVITY, ASK: Can you think of a
second purpose or activity of the National Science Foundation?

Q30. Now, I'd like to turn to the general issue of governmen-
tal regulation. 1I'm going to read you a short list of activi-
ties and for each one 1'd like for you to tell me whether you
think that the present level of governmental regulation is too
high (3), too low (1), or about right (2).

Q30a. First, the development of new pharmaceutical precd-
ucts. Is the present level of governmental regulation too
high (3), too low (1), or about right (2)?

Q30b. Next, the construction of nuclear power plants. Is
the present level of governmental regulation too high (3), toeo
low (1), or about right (2)?

Q30c. The conduct of basic scientific research. Is the
present level of governmental regulation too high (3), too low
(1), or about right (2)?

Q304d. The use of chemical additives in foods. Is the pres-
ent level of governmental regulation too high (3), too low
(1), or about right (2)?

Q30e. The conduct of genetic engineering research. Is the
present level of governmental regulation too high (3) too low
(1), or about right (2)?

Q3l. Now, let me ask you to think about the relative position
of the United States in the world in regard to science and
technology.
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Q31b. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, woula ycu
say that the United States is ahead of West Germany, behind
West Germany, or at about the same level?

Q31b. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you
say that the United States is ahead of France, behind France,
or at about the same level?

Q3lc. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you
say that the United States is ahead of Japan, behird Japan, or
at about the same level?

Q31d. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you
say that the United States is ahead cf Great Britain, behind
Great Britain, or at about the same level?

Q3lc., In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you
say that the United States is ahead of the Soviet Union, be-
hind the Soviet Union, oi at about the same level?

Q32a. In terms of MILITARY TECHNOLOGY, would you say that
the United States is ahead of Wes. Germany, behind West Germa-
ny, or at about the same level?

Q32b. In terms of MILITARY TECHNOLOGY, would you say that the
United States is ahead of France, behind France, or at about
the same level?

Q32c. In terms of MILITARY TECHNOLOGY, would you say that the
United States is ahead of Japan, behind Japan, or at about the
same level?

Q32d. 1In terms of MILITARY TECHNOLOGY, would you say that the
United States is ahead of Great Britain, behind Great Britain,
or at about the same level?

Q32e. In terms of MILITARY TECHNOZ®GY, would you say that the
United States is ahead of the Soviet Union, behind the Soviet
Union, or at about the same level?

Q33a. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, that is,
technology to produce television sets, automobiles, or other
non-military goods, would you say that the United States is
ahead of West Germany, behind West Germany, or at about the
same level?

Q33b. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, would
you say that the United States is ahead of France, behind
France, or at about the same level?

Q33c. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, would

you say that the United States is ahead o{ Japan, behind Ja-
pan, or at about the same level?
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Q33d. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, would
you say that the United States is ahead of Great Britain, be-
hind Great Britain, or at about the same level?

Q33e. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, would
you say that the United States 1is ahead of the Soviet Union,
behind the Soviet Union, or at about the same level?

Q34. Now a couple of related questions. During the last
year, have you written to or spoken to any public official or
legislator about some personal problem you had --like, about a
Soc .1 Security check, or an immigration ruling, or something
perzonal like that?

Q35a. During the last year, have you written to or spoken to
any public official or legislator about any political issue or
problem -- not counting the more personal kinds of problems
that I just asked you about?

Q3tb. If yes: About how many times did you contact a public
official or legislator about a political issue during the last
year?

Q35c. 1If 1 or more: Can you recall an (another) issue that
you made a contact about? (Probe for 3).

Q36. Generally speaking, do you think that letters and tele-
grams to public officials in Washington are very effective
(1), somewhat effective (2), or mostly ineffective (3)?

Q37. Are you currently registered to vote?

Q38. Did you vote in the 1984 presidential election?

Now, let me ask you a few brief questions about yourself,

Q39. First, are you currently married (1), widowed (2), di-
vorced (3), separated (4), or have you never been married (5)?

Q40. 1If married before: Do you have any children? (If yes)
How many?

Q4l. Do you have any children under age 18 who currently live
with you? (It yes) How many?

Q42. IF YES: Have any of your children watched the televi-
sion show 3-2-1 CONTACT on a regular basis? How many?

Q43. Did you ever get a high school diploma or a GED?

Q44. 1f yes: Do you have any college degrees? What is your
highest degree?
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Q45. For highest degree: 1In what field was that degree?

Q46. Have you ever taken any college-level courses in biolo-
gy, chemistry, or physics? 1IF YES: How many? IF YES: How
many?

Q47. Have you ever taken any college-level courses about or
using computers? 1IF YES: How many?

Q48. Last week, were you working full-time, working part-
time, going to school, or what?

Codes: working fuli-time ...ceecees
working part-time ....ccc00.
has job, but ill, on

vacation or strike .......
unemployed, laid off,

looking for work ...eeceoe
retired ..ccceeeccenrcnnnnns
in schoOl ..veeeesesocesnnes
keeping housSe ....ccoeeeeees
O-her ..cveeccsccssssscsssses

D'{ Or NA oo 0o 0000000000 00O0O0CO0D

D00 JO Ut > w N -

Q49. IF EMPLOYED: What kind of work do you normally do?
What is your job called?

Note: Interviewer will use preceding set of inquiries to en-
ter occupational code into the computer terminal.

Q50. Does the organization or firm for which you work conduct
or sponsor any scientific or technological research?

Q51. IF MARRIED: Did your husband/wife ever get a high school
diploma or a GED?

Q52. 1IF YES: Does he/she have any college degrees? What is
his/her highest degree?

Q53. I~ DEGREE: In what field vas that uegree?

Q54. IF MARRIED: Last week, was your husband/wife working
full-time, working part-time, going to school, or what?

Codes: working full-time ...ceeeoes
working part-time ....cc000.
has job, but ill, on

vacation or strike ....... 3
unemployed, laid off,

lookinc for work ...cevo.e. 4
retired ..cceeeeccensenscnss D

N =

3:4()
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in school ..... Y
keeping house ......cvveuvee 7
other ......... ctseees ct e 8
DK or NA ..ttt ennecane, ees 9

Q55. IF SPOUSE EMPLOYED: What kind of work does your h
band/wife do?

What is that job called?

Q56. IF SPOUSE EMPLOYED: Does the organization or firm fer
which your husband/wife werks conduct or sponsor any scientif-
ic or technological research?

Q57. Now, let me read you a short list of groups and organi-
zations and ask you to tell me whether or not you are a mem-
ber.

Q57a. a church or religious group.

Q57b. a PTA or other school related group.

Q57c. a community service club or organization.

Q57d. a union.

Q57e. a professional or occupational group other than a un-
ion.

Q57f. any group primarily concerned about environmental prob-
lems.

Q57g. a chamber of commerce or a business group.

Q58. Thinking back to the time you were a high school stu-
dent, did you live in a central city, a suburb, a smaller town
that was not a part of a metropolitan area, or in a rural
area?

Q59. What race do you consider yourself?
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science indicators literature data base

purpose and
background

This data base describes publication
and citation activity in the leading re-
search journals for physical and bio-
logical sciences that are carried in the
Science Citations Index (SCI) of the Institute
for Scientific Information.

survey instrument

The data base is used to construct 13
bibliometric indicators of international
and domestic scientific activity, including
national publication counts, national
citation indicators, international co-
authorships, etc. Fields covered by the
survey include biology, chemistry,
physics, earth and space sciences, engi-
neering and technology, psychology,
mathematics, clinical medicine, and
biomedicine.

survey aesign

The journals carried in the SCI are
the largest, most cited journals in the

physical and biological sciences and
cover virtually all the significant world
research literature in these fiela:. The
1973 SCI data base covers publication
activity in 2,100 journals; the 1981 data
base covers activity in the approximately
3,000 journals. The data base is separated
into two fixed sets of journals so that
comparisons can be made over time.

data availability

In most cases, these data are available
for the years 1973 through 1984 for the
1973 journal set, and for 1981 and 1984
using the 1981 journal set. Data for
psychology are only available for
1973-77.

data access

A complete description of the data
base is contained in the publication, Data
User's Guide to the National Science Foun-
dation’s Science Literature Data Base {1980}
This publication is available from the
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Science Indicators Study Group/Di*ision
of Science Resources Studies (202)
634-4682. Inquiries regarding this data
should be addressed to:

Mr. Jason Christian

Division of Science Resources
Studies

Science Indicators Studies Group

National Science Foundation

1800 G Street, NW., Rm. L611

Washington, D.C. 20550

(202) 634-4682

Data tapes for one or a set of indicators
may be ordered from:

Computer Horizons, Inc.

1050 Kings Highway North
Cherry Hill, New Jersey 08034
(609) 779-0011

Indicators Series 1 which describes
publications by year, nationality, and
detailed field of science costs $1,100; all
additional indicators series are provided
for an additional $1,100. Shipping costs
are charged separately.
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counts of patents applied for and granted

in the united states

purpose and
background

The purpose of these data 1s to obtain
information on the stream of new tech-
nical inventions that may eventually be
embodied in new or improved products,
processes, and services. While inventions
cannot be directly counted or measured,
patents taken out on new inventions
can. The number of patents, therefore,
is used as a surrogate measure of the
numbers of inventions themselves. Data
on patents are provided by :i.e Office
of Documentation, U.S. Patent anc
Trademark Office.

survey instrument

Patent counts are classified by ua-
tionality of inventor and class of owner
(individual, U.S. Government, U.S. cor-

porations, foreign government, foreign
corporation). They are also classified
by field of technology (product field)
by use of a computer concordance
developed under National Science
Foundation sponsorship. Special tabu-
lations have been made of patenting
by universities and colleges and patent-
ing in special technology fields.

survey design

All patents granted in the United States
are covered. They are tabulated both
by year granted and year of application.

data avallability

Reports containing patent tabulations
are updated annually, and generally
cover the period from 1963 to 1984.
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data access

The 1983 Patent Office reports include
earlier data and are available in micro-
fiche form. Copies can be obtained from:

Mr. Jason Christian

Division of Science Resources
Studies

Science Indicators Studies Group

National Science Foundation

1800 G Street, NW., Rm. Lo11

Washington, D.C. 20550

(202) 634-4682

Inquiries can be made to the Patent
and Trademark Office and should be
directed to:

Mrs. Jane Myers

Office of Technology
Documentation

U.S. Patent and Trademark Office

Washington, D.C. 20231

(703) 557-0433
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