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NOTICE: The project that is the subject of this report was approved by the Governing Board of the National Research Council, whose mem-
bers are drawn from the councils of the National Academy of Sciences, the National Academy of Engineering, and the Institute of Medicine.
The survey project is part of the program of the Office of Scientific and Engineering Personnel (OSEP).

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of distinguished scholars engaged in scientific and
engineering research, dedicated to the furtherance of science and technology and to their use for the general welfare. Under authority of the
charter granted by Congress in 1863, the Academy has a mandate that requires it to advise the federal government on scientific and technical
matters. Dr. Bruce M. Alberts is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the National Academy of Sciences, as a parallel
organization of outstanding engineers. It is autonomous in its administration and in the selection of its members, sharing with the National
Academy of Sciences the responsibility for advising the federal government. The National Academy of Engineering sponsors engineering
programs aimed at meeting national needs, encourages education and research, and recognizes the superior achievements of engineers. Dr.
William A. Wulf is president of the National Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences to secure the services of eminent members of
appropriate professions in the examination of policy matters pertaining to the health of the public. The Institute acts under the responsibility
given to the National Academy of Sciences by its congressional charter to be an adviser to the federal government and, upon its own initia-
tive, to identify issues of medical care, areas of research, and topics for education. Dr. Kenneth I. Shine is president of the Institute of
Medicine.

The National Research Council (NRC) was organized by the National Academy of Sciences in 1916 to associate the broad community
of science and technology with the Academy’s purposes of furthering knowledge and of advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become the principal operating agency of both the National
Academy of Sciences and the National Academy of Engineering in providing services to the government, the public, and the scientific and
engineering communities. The Council is administered jointly by both Academies and the Institute of Medicine. Dr. Bruce M. Alberts and
Dr. William A. Wulf are chairman and vice-chairman, respectively, of the National Research Council.

This report is based on research conducted by OSEP with the support of the National Science Foundation (NSF), the National Institutes
of Health (NIH), and the U.S. Department of Energy (DOE) under NSF Contract No. SRS-9531746. Opinions, findings, conclusions, or rec-
ommendations expressed in this publication are those of OSEP and do not necessarily reflect the views of the sponsoring agencies.
Recommended citation:

Brown, P. and P. H. Henderson, 1998. Doctoral Scientists and Engineers in the United States: 1995 Profile. Washington, DC:
National Academy Press. (The report gives the results of data collected in the Survey of Doctorate Recipients, sponsored by NSF,
NIH, and DOE, and conducted by the NRC.)
Available from: Survey of Doctorate Recipients Project
National Research Council
OSEP—Room TJ 2006
2101 Constitution Avenue, NW
Washington, DC 20418
Material in this publication is in the public domain and, with appropriate credit, may be reproduced without permission.
Printed in the United States of America
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INTRODUCTION 1

INTRODUCTION

This report profiles the demographic and employment characteristics of doctorate-level scientists and
engineers in the United States in a descriptive manner. The data presented in the report were collected through the
1995 Survey of Doctorate Recipients (SDR), twelfth in a series of surveys initiated in 1973 by the National
Research Council (NRC) in response to the needs of the federal government for demographic and employment
information on scientists and engineers trained at the doctoral level. This survey is sponsored by NSF, NIH, and
DOE.

The purpose of the SDR, since its inception, has been to estimate the number of people holding research
doctorates from U.S. institutions in science and engineering who reside in the United States and to characterize
their demographic and employment patterns. The sampling frame for the SDR is the Doctorate Records File
(DRF), a census of all research doctorates earned in the United States since 1920. The SDR sample for 1995
included 49,829 doctorate-level scientists and engineers, drawn from a population of 594,300. This report focuses
on those doctorates who earned their degrees in a science or engineering field from a U.S. institution between
January 1942 and June 1994 and were age 75 or younger and residing in the United States in April 1995. The
estimated size of this population is 542,500.

This profile report is organized as follows: Chapter 1 describes the size and composition of the doctorate-
level scientist and engineer population, including such characteristics as gender, race/ethnicity, citizenship, and
age. Chapter 2 and Chapter 3 profile the employment status of these doctorates in 1995. Special attention is given
to the academic sector. Chapter 4 focuses on postdoctoral appointments held by doctoral scientists and engineers,
and Chapter 5 covers second jobs held. Chapter 6 presents data on changes in employment for the population since
1993. Chapter 7 presents data on articles published, papers presented at conferences, and inventions patented by
doctoral scientists and engineers. Chapter 8 describes professional development activities.

Appendix A discusses survey methods and outcomes, including response rates, sampling and nonsampling
errors, and weighting procedures. Appendix B contains a copy of the survey cover letter and questionnaire.
Appendix C provides a description of terms used in the text and tables. Appendix D is a list of the Ph.D. fields
covered by the SDR and aggregated into the broad groups shown in this report. Appendix E contains the
occupation codes aggregated into broad groups.

Copyright © National Academy of Sciences. All rights reserved.
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DOCTORAL POPULATION IN THE SCIENCES AND ENGINEERING 3

1

DOCTORAL POPULATION IN THE SCIENCES AND
ENGINEERING

DISTRIBUTION BY FIELD

The estimated population of science and engineering doctorates ' in 1995 was 542,500. For this project, the
population was defined to include Ph.D.s who earned their degrees in a science or engineering field from a U.S.
institution between January 1942 and June 1994 and who were age 75 or younger and residing in the United States
in April 1995.

* Twenty percent of the science and engineering Ph.D. population was composed of doctorates in
biological sciences (see Table 1 ).

* The next largest components were engineering doctorates (16 percent), psychology doctorates (15
percent), and social science doctorates (14 percent).

FIGURE 1. Science and engineering Ph.D. population, by field of doctorate, 1995.

Computer Sciences
1%
Engineering Mﬂthﬂu:m‘t;:l Seiences
16% Chemistry
11%
Fhysics and Astronomy
T%
Psychology £ -
15% T
: Earth/Atmos/Marine Sci
%
Agric/Environ Sciences
4 4%
Fy
Social Sciences
e
14% LI T Biological Sciences
20%
Health Sciences
3%

! Appendix D provides a list of detailed science and engineering Ph.D. fields and shows how they were grouped into the
broad fields used for analysis in this report.
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All Fields

percent of the group that earned its doctoral degrees more than 25 years earlier were women, while 34

percent, respectively). The fields with the lowest proportion of women were engineering and physics/
percent of the doctorates from the most recent 5-year cohort were women (see Table 3 ).

astronomy (5 and 6 percent, respectively).
* The proportion of female science and engineering Ph.D.s has grown with each successive cohort. Only 8

The fields of health sciences and psychology had the highest representation of women (51 and 42

Gender
* Women comprised 22 percent of the U.S. population of science and engineering doctorates in 1995.

Demographic characteristics of science and engineering Ph.D.s, including gender, race, age, and citizenship

are described in this section (see Table 2 and Table 3 ).
FIGURE 2. Field composition of science and engineering Ph.D.s, by gender, 1995.
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DOCTORAL POPULATION IN THE SCIENCES AND ENGINEERING 5

Race/Ethnicity

The population of science and engineering doctorates was 84 percent white, 12 percent Asian, 2 percent
black, 2 percent Native American, and less than 1 percent Hispanic.

Asians comprised 29 percent of the doctorates in computer sciences and engineering.

The highest concentrations of blacks were in health and social sciences, both 4 percent.

The racial/ethnic composition of science and engineering Ph.D. cohorts changed over time as each
successive cohort included a higher proportion of Asians, Native Americans, and blacks. Of the
doctorates who earned degrees more than 25 years earlier, 6 percent were Asian; for the most recent 5-
year cohort, the proportion who were Asian was 22 percent. Looking at these same two cohorts, the
proportion of doctorates who were Native American increased from 1 to 4 percent, and the proportion
who were black increased from 1 to 3 percent.

Age in 1995

Of all science and engineering doctorates, 42 percent were age 44 or younger. Doctorates age 55 or older
accounted for 25 percent of the population.

The youngest doctorates were in computer sciences: 81 percent were age 44 or less. Chemistry had the
highest proportion of doctorates age 55 or older (31 percent).

Year of Doctorate

About 7 percent of all science and engineering doctorates received their degrees before 1960. Another 44
percent were earned between 1960 and 1979, and 50 percent were earned after 1979.

Fifty-one percent of the degrees in computer sciences were earned since 1989, due primarily to the
burgeoning number of programs in that field. A relatively high proportion of health science doctorates
were also earned within the most recent 5 years—30 percent, compared with 19 percent for science and
engineering doctorates overall.

Copyright © National Academy of Sciences. All rights reserved.
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» Thirteen percent of chemistry doctorates received their degrees before 1960, the highest proportion by
field, compared with 7 percent of science and engineering doctorates overall.

Citizenship Status

* Eight percent of science and engineering doctorates were foreign citizens in 1995 (including both
permanent and temporary residents).

» Computer sciences and engineering had the highest proportions of foreign citizens, 28 and 16 percent,
respectively. The lowest proportion (2 percent) was in psychology.

» Foreign citizens comprised 24 percent of science and engineering doctorates earned within the most
recent 5 years.
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EMPLOYMENT AND UNEMPLOYMENT

in psychology (see Table 4 ).

sciences (1 percent).

2

EMPLOYMENT AND UNEMPLOYMENT

EMPLOYMENT STATUS

FIGURE 3. Science and engineering Ph.D.s, by field and employment status, 1995.

This chapter presents the employment status of science and engineering doctorates in 1995, describing the
proportions who were employed full-time, employed part-time, or not employed (including those seeking
employment, those retired, and all others not working). Those who held postdoctoral appointments were included
as either full-time employed or part-time employed as appropriate.

* In 1995, 84 percent of science and engineering doctorates were employed full-time. By field of doctorate,
full-time employment rates ranged from a high of 97 percent in computer sciences to a low of 81 percent

* Just over 5 percent of the science and engineering doctorates were employed part-time. Part-time
employment was highest for psychology doctorates (12 percent) and lowest for doctorates in computer
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EMPLOYMENT AND UNEMPLOYMENT 8

* The remaining 11 percent of the science and engineering doctorates were not employed, the majority of
whom (8 percent of the total population) were retired. Chemistry and agricultural/environmental sciences
had the highest proportions retired, 11 percent each. In computer sciences, where 99 percent of the
doctorates were under age 55, no one was retired.

Reasons for Not Working

* As previously mentioned, retirement was the status of the large majority of those not working and
consequently was the most frequently named reason for not working (72 percent cited this reason). After
retirement, the reason most frequently given was “suitable job not available” (10 percent), followed by
“did not need or want to work” (9 percent) (see Table 5 ).

Reasons for Working Part-Time

» Of all those working part-time, 36 percent said they were doing so because they “did not need or want to
work full-time.” Among psychology doctorates (the group with the highest proportion employed part-
time), 43 percent cited this reason for working part-time (see Table 6 ).

» The second most frequent reason, “retired or semi-retired,” was cited by 33 percent of the science and
engineering doctorates who held part-time employment. Approximately one-half of chemistry and
physics/astronomy doctorates employed part-time cited this reason.

* Twenty-five percent of science and engineering doctorates employed part-time gave “family
responsibilities” as a reason. This reason was most frequently cited by psychology doctorates (40
percent).

» The reason “suitable full-time job not available” was chosen by 22 percent of those part-time employed.
This reason was cited most frequently by physics/ astronomy doctorates (35 percent).

UNEMPLOYMENT RATES

When those who were retired and those who were not employed and not seeking work are removed from the
data set, the residual is the labor force. In 1995 the size of the science and engineering labor force was 492,100
(compared with 542,500 in the total science and engineering population). The labor force is used as the base in
unemployment rate calculations because it excludes those who are voluntarily not employed. The unemployment
picture of science and engineering doctorates is examined in this section.

Copyright © National Academy of Sciences. All rights reserved.
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EMPLOYMENT AND UNEMPLOYMENT 9

* In 1995, 1.5 percent of all science and engineering doctorates in the labor force were unemployed and
looking for work. Chemistry doctorates, at 2.2 percent, had the highest unemployment rate, whereas
computer sciences and social sciences had the lowest rates, 0.9 percent and 1.1 percent, respectively (see
Table 7).

* By gender, there was no difference in the unemployment rate for science and engineering doctorates
overall. Two fields, however, had notable differences in the rates by gender: physics/astronomy with
female unemployment rates at 3.7 percent compared with men at 1.4 percent and engineering with rates
for females at 4.7 percent compared with 1.6 percent for men.
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PRINCIPAL JOB 11

3
PRINCIPAL JOB

EMPLOYMENT SECTOR

In 1995, 49 percent of science and engineering doctorates were working in educational institutions, primarily
4-year colleges and universities. Another 30 percent were employed in private for-profit companies and 6 percent
were self-employed. Local, state, and federal governments employed 10 percent of science and engineering
doctorates and not-for-profit organizations accounted for 5 percent (see Table 8 ).

* Mathematical and social sciences had the highest proportions of doctorates employed in educational
institutions (67 and 66 percent, respectively), while chemistry and engineering had the lowest (33 percent

for each field).

FIGURE 4. Employed science and engineering Ph.D.s, by sector of employment and field, 1995.
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PRINCIPAL JOB 12

* Chemistry and engineering doctorates were most likely to be employed in private for-profit companies
(55 and 54 percent, respectively). Only 11 percent of social sciences Ph.D.s were similarly employed.

» Twenty percent of psychology Ph.D.s were self-employed. Doctorates in this field were also most likely
to work in not-for-profit organizations (9 percent, compared with 5 percent of the total).

» Earth/atmospheric/marine sciences doctorates were employed in government at the highest rate, 21
percent.

OCCUPATION

Occupation 2 was defined on the survey as the “kind of work you were doing on your principal job held

during the week of April 15, 1995.” Thirty-eight percent of science and engineering doctorates were working as
scientists (including social scientists and psychologists), 28 percent were postsecondary teachers of science or
engineering, 13 percent were top/mid-level managers, and 9 percent were engineers. These occupations were
distributed differently within employment sectors and by years since doctorate (see Table 9 and Table 10 ).

* Predictably, most of those working in educational institutions were teachers (62 percent), but 8 percent
were top/mid-level managers, including deans, administrators, and department chairs. Another 27 percent
were scientists or engineers, with biological scientists being the largest single component of this group
(10 percent of the total in educational institutions).

* In private for-profit companies, 21 percent were engineers, 19 percent were top/mid-level managers, and
11 percent were chemists.

* Nearly one-half of those self-employed were psychologists (48 percent).

» The occupations most frequently listed by those in private not-for-profit organizations were top/mid-level
managers (21 percent), psychologists (19 percent), and biological scientists (13 percent). These same
occupations were the three largest components of the government sector (18, 12, and 15 percent,
respectively).

* As years since the doctorate increased, the proportions who were either top/midlevel managers or
postsecondary teachers of science or engineering increased. Top/mid-level managers grew from 4 percent
for those with 5 or less years since the degree to 18 percent for those who were more than 25 years since
doctorate

2 See Appendix E for the occupation codes and broad groupings.
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PRINCIPAL JOB 13

award. Postsecondary teachers of science and engineering were from 23 to 36 percent of the total.

» The proportions working as scientists or engineers, on the other hand, decreased as years since doctorate
increased. Of those with 5 years or less since doctorate 52 percent were scientists and 13 percent were
engineers; of those more than 25 years since doctorate 33 percent were scientists and 7 percent were
engineers.

Retention and Mobility

In this report, the percentage of employed individuals with degrees in a particular field that were also working
as practitioners or postsecondary teachers in that specialty is called the “retention rate” of the field.

* In 1995 the retention rates ranged from highs in computer sciences and psychology, 72 and 71 percent,
respectively, to a low of 41 percent for agricultural/environmental sciences doctorates (see Table 11 ).

FIGURE 5. Retention in field of science and engineering Ph.D.s, by field of doctorate, 1995.
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PRINCIPAL JOB 14

Mobility between science and engineering fields was evident among certain groups of doctorates.

* Among both health and agricultural/environmental sciences doctorates, between 16 and 17 percent were
employed in biological sciences. Conversely, a high proportion (14 percent) of biological sciences
doctorates was employed in health sciences.

* The other fields with notable proportions working in another science/engineering specialty were
mathematical sciences where 13 percent worked as computer scientists and physics/astronomy where 12
percent worked as engineers.

PRIMARY WORK ACTIVITY

As distinguished from occupation, primary work activity was defined as the activity on which the most hours
were spent during a typical week on the job. In 1995, 22 percent of science and engineering doctorates listed
teaching as their primary work activity. Applied research was listed by 20 percent and basic research by 14
percent. These activities were followed in frequency by professional services and managing/ supervising, each at
12 percent, and development/design at 7 percent (see Table 12 ).

* Mathematical sciences and social sciences had the highest proportions of doctorates with teaching as their
primary work activity (44 and 42 percent, respectively). These were also the fields with the highest
proportions employed in educational institutions.

* Doctorates in biological sciences and earth/atmospheric/marine sciences were most likely to be engaged
in applied or basic research (51 and 48 percent, respectively). Psychology Ph.D.s were least likely to be
engaged primarily in research (15 percent).

* Managing/supervising as a primary work activity ranged from a high of 15 percent for health science and
engineering doctorates to a low of 7 percent for computer sciences doctorates.

* As expected, some activities were concentrated in certain fields: 48 percent of psychology doctorates
were primarily engaged in professional services; computer applications was the primary activity for 24
percent of computer sciences Ph.D.s; and 20 percent of engineers were primarily doing development/
design.

* The proportion reporting applied research as the primary work activity declined as years since the
doctorate increased, from 26 percent for recent Ph.D.s (those with 5 years or less since the doctorate) to
16 percent for those more than 15 years since doctorate award (see Table 13 ).
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15

* On the other hand, the proportion primarily teaching grew as time since the Ph.D. increased, from 19

percent for recent Ph.D.s to 29 percent for those with more than 25 years since the degree.

» The proportion primarily engaged in managing/supervising also increased, from 4 percent of recent

Ph.D.s to between 16 and 17 percent of those with more than 15 years since the degree.

FIGURE 6. Employed science and engineering Ph.D.s, by primary work activity and field, 1995.
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SALARY

In 1995 the median salary for science and engineering Ph.D.s was $60,200. (Median annual salaries were
computed for full-time employed individuals, including postdoctoral appointees.)

* By field, engineering doctorates had the highest median salaries, at $70,000, followed closely by
chemistry and physics/astronomy doctorates (both $68,000). By gender, doctorates from these three fields
also earned the highest median salaries, between $69,000 and $70,000 for men and between $57,000 and
$58,800 for women. However, while men with doctorates in health sciences were among the top earners
($69,000), women from this field were not ($52,000) (see Table 14 ).

» Those working in the private for-profit sector had the highest median annual salaries, $75,000. The
median annual salary for those working in educational institutions was $52,000. Within that sector, the
salaries ranged from $45,000 for those in 2-year colleges to $56,000 for those working in university-
affiliated research institutes (see Table 15 ).

* By sector, median salary differences between men and women ranged from $3,000 in elementary/
secondary schools to $16,200 in university-affiliated research institutes.

FIGURE 7 Median annual salaries of science and engineering Ph.D.s, by field and gender, 1995.
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PRINCIPAL JOB 17

GOVERNMENT SUPPORT STATUS

In 1995, 28 percent of employed science and engineering doctorates received support from the federal
government 3 in the form of contracts or grants (see Table 16 ).

* Doctorates in physics/astronomy were most likely to receive government support, 47 percent, while
doctorates in social sciences and psychology were least likely (18 and 16 percent, respectively).

* The agencies most frequently cited as the sources of support were the National Institutes of Health (30
percent), the Department of Defense (22 percent), and the National Science Foundation (20 percent) (see
Table 17).

* By sector, the proportion receiving support was highest in private not-for-profit organizations, 44 percent,
followed by educational institutions, 40 percent (see Table 18 ).

RELATIONSHIP OF PRINCIPAL JOB TO DOCTORAL DEGREE

Science and engineering doctorates were asked about the relationship between their principal job and their
doctoral field as one measure of the link between education and careers. Overall, 68 percent of science and
engineering doctorates indicated that their jobs were closely related to their doctoral degrees, 24 percent said their
jobs were somewhat related, and 8 percent said their jobs were not related to their degrees (see Table 19 ).

* Doctorates in computer sciences, psychology, and health sciences had the highest proportions reporting
that their job was closely related to their doctoral education (between 79 and 81 percent).

* Doctorates in physics/astronomy most frequently reported that their jobs and education were not related
(15 percent), followed by doctorates in chemistry, 11 percent.

* Of those science and engineering doctorates whose jobs were not related to their doctoral degrees, 29
percent said the most important reason for working outside their field was a change in career or
professional interests. For 27 percent, “job in doctoral degree field not available” was the most important
reason for working out of field, and 22 percent cited pay or promotion opportunities as the most
important reason (see Table 20 ).

3 Federal employees were instructed to answer “No” to this question and are therefore excluded from the proportions shown
receiving support.
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PRINCIPAL JOB 19

FOCUS ON ACADEME

The following is a more detailed look at the 44 percent of employed science and engineering doctorates who
were working in academe in 1995, excluding those on postdoctoral appointments. 4 (Academe includes 2-year and
4-year colleges, universities, medical schools, university-affiliated research institutes, and “other” educational
institutions. It does not include elementary, middle, or secondary schools.) This section examines the rank and
tenure status of scientists and engineers, how quickly they moved through the ranks, and whether this progress
differed by field or gender.

Academic Rank

In 1995, 38 percent of science and engineering Ph.D.s employed in academe were full professors, 24 percent
were associate professors, 20 percent were assistant professors, and 3 percent were instructors or lecturers. The
remaining doctorates employed in academe were adjunct faculty members (2 percent), held some other position (2
percent), or responded that rank was not applicable to their position or at their institution (12 percent) (see
Table 21 ).

* The highest proportion of full professors was in mathematical sciences (46 percent); the lowest was in
computer sciences (10 percent). Since 95 percent of the computer sciences doctorates graduated within
the past 15 years, it is not surprising that the proportion of full professors in this field was low.

» Concentrations of associate and assistant professors were highest in computer sciences (82 percent) and
health sciences (62 percent) and lowest in physics/astronomy (29 percent).

* Doctorates in physics/astronomy and earth/atmospheric/marine sciences said rank was not applicable
more frequently than doctorates in any other field (25 percent and 20 percent, respectively). This might
be explained by the fact that higher than average proportions of Ph.D.s in these two fields were working
in university-affiliated research institutions.

* Of those with 5 years or less since the Ph.D., only 2 percent were full professors and 61 percent were
assistant professors. Between 6 and 15 years since the doctorate, 14 percent were full professors and 41
percent had become associate professors. After 16 to 25 years, 59 percent were full professors and after
25 years more than three-quarters (76 percent) had attained that rank (see Table 22 ).

# Those doctorates holding postdoctoral appointments in April 1995 in the academic sector, as well as those on postdoctoral
appointments in other sectors, are examined in more detail in Chapter 4 .
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* Women, however, did not achieve the rank of full professor in the same proportions as men. At 5 years or
less since the doctorate, women actually had a slight edge in the full professor category (2 percent,
compared with 1 percent for men). For the cohort 6 to 15 years since degree, the proportion of men who
were full professors was nearly twice that of women (16 and 9 percent, respectively). The gap widened
with time and after 25 years, only 55 percent of women were full professors compared with 78 percent of
men. It should be noted that these comparisons are made by years since doctorate, rather than years in the
work force. Women are likely to have more career interruptions than men, which could account for some
of the observed disparities.

FIGURE 9. Faculty status of academically employed science and engineering Ph.D.s, by field, 1995.

e T e e e e
OO

B3 Full Professor © Associate Professor B Assistant Professor O Other INntﬁpplj:ahI:|

the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained, and some typographic errors may have been accidentally inserted. Please use the

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original typesetting files. Page breaks are true to
print version of this publication as the authoritative version for attribution.

Copyright © National Academy of Sciences. All rights reserved.



Doctoral Scientists and Engineers in the United States 1995 Profile

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original typesetting files. Page breaks are true to

the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained, and some typographic errors may have been accidentally inserted. Please use the

print version of this publication as the authoritative version for attribution.

PRINCIPAL JOB 21

Tenure

In 1995, 56 percent of science and engineering doctorates employed in academe were tenured, 18 percent
were on a tenure track, and 9 percent were not on a tenure track. Of the rest, 5 percent were at institutions without a
tenure system and 13 percent were in positions to which tenure did not apply (see Table 23 ). As in the previous
section on faculty rank, those on postdoctoral appointments were excluded from the analysis in this section.

* Mathematical sciences had the highest proportion with tenure, 72 percent, and the proportions for both
agricultural/environmental sciences and social sciences were higher than average, 63 percent for each.

* While doctorates in computer sciences had the lowest proportion with tenure (42 percent), a much higher
than average proportion of these doctorates were on tenure track, 45 percent compared to 18 percent
overall. These figures reflect the relative youth of the doctorates in this field.

FIGURE 10. Proportion of academically employed science and engineering Ph.D.s with tenure, by time since Ph.D.
and gender, 1995.
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* Achievement of tenure is directly corelated with years since doctorate. At 5 years or less since the Ph.D.,
only 6 percent had tenure. At 6 to 15 years since the doctorate, 47 percent had tenure. By the time 16 to
25 years had passed, 77 percent had tenure, and this proportion increased to 82 percent for those with
more than 25 years since the doctorate (see Table 24 ).

* Women with 5 years or less since the doctorate held tenure in higher proportions than men from the same
cohort, 8 percent compared with 5 percent. After 5 years, however, the proportion of men with tenure was
between 13 and 14 percent higher than for women in each cohort. As with faculty rank differences
between men and women by cohort, the tenure rate differences may be partially explained by the
tendency of women to have more gaps in their careers.
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4
POSTDOCTORAL APPOINTMENTS

This chapter examines the postdoctoral appointment > (postdoc) as a component of the career of doctoral
scientists and engineers. Discussed here will be the total number of postdocs held, the postdoctoral status of the
population in 1995, characteristics of those on postdocs in 1995, reasons for holding postdocs, and the relevance
of the postdoc to the principal job held in 1995.

NUMBER OF POSTDOCS

* Opverall, 34 percent of science and engineering doctorates had held at least one postdoc and 9 percent had
held multiple postdocs since award of the doctorate. Ph.D.s in the biological sciences were most likely to
have held at least one postdoc (62 percent). Roughly half of those in chemistry and physics/astronomy
also had held at least one postdoc. Least likely were doctorates in computer sciences and social sciences
(10 and 12 percent, respectively). Biological sciences Ph.D.s were also most likely to have held multiple
postdocs (20 percent) (see Table 25 ).

FIGURE 11. Proportion of science and engineering Ph.D.s having at least one postdoctoral appointment, by field,
1995.

70
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5 A postdoctoral appointment was defined on the survey as “a temporary position awarded in academe, industry, or
government primarily for gaining additional education and training in research.”
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The proportion having held at least one postdoc was inversely related to the number of years since the
Ph.D. was granted, ranging from 27 percent for those more than 25 years since degree award to 40
percent for those with 5 years or less since doctorate.

By field, the trend toward holding a postdoc was also evident. Doctorates in physics/astronomy showed
the largest increase in the proportion who held a postdoc, from 36 percent of the Ph.D.s with more than
25 years since the degree to 72 percent of those 5 years or less since the doctorate. Of biological sciences
Ph.D.s with more than 25 years since the doctorate, 45 percent held a postdoc; of those 5 years or less
since the doctorate, 71 percent held at least one. Only doctorates in social and health sciences showed a
decline in the percentage with at least one postdoc from the cohort more than 25 years since degree to the
most recent 5 year cohort.

REASONS FOR HOLDING POSTDOCS

Of those who had held postdocs at some time in their careers, “additional training in Ph.D. field” was
most frequently cited as the primary reason for taking the first postdoc (47 percent), followed by “work
with a specific person or place” (21 percent). This distribution was similar for those with only one
postdoc and those who held more than one (see Table 26 ).

By field among those who had ever held a postdoc, additional training was the primary reason cited most
frequently (with the exception of doctorates in earth/atmospheric/marine sciences whose primary reason
was most often work with a specific person).

A higher than average proportion of doctorates in engineering and agricultural/ environmental sciences
cited employment not available as the reason for their first postdoc (25 and 26 percent, respectively,
compared with 11 percent for doctorates overall).

For those doctorates with multiple postdocs, the primary reasons for the second postdoc were still most
likely to be additional training and work with a specific person, but the proportions were closer, 35 and 25
percent, respectively. For those holding multiple postdocs, “other employment not available” was cited as
the primary reason for the second postdoc by 14 percent (compared with 9 percent citing this reason for
their first postdoc).
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1995 POSTDOCS

* In 1995, 4 percent of science and engineering doctorates were on postdocs, with doctorates in biological

sciences having the highest proportion (10 percent). The lowest proportion was in social sciences, less
than 1 percent (see Table 27 ).

Predictably, doctorates earning their degrees within the last 5 years had the highest proportion on
postdocs, 19 percent. This proportion dropped to 2 percent for doctorates from 6 to 10 years out, and to
less than 1 percent for those more than 10 years out.

* By field within the most recent 5-year cohort, 44 percent of biological sciences Ph.D.s and 39 percent of

physics/astronomy Ph.D.s were on postdocs.

The next several comments in this section pertain to those science and engineering doctorates who were on
postdocs in April 1995 (see Table 28 6).

Of those on postdocs in 1995, 85 percent were from the most recent 5-year cohort and 58 percent were
less than 35 years old.

In 1995, those on postdocs were more likely to be Asian (27 percent) and non-U.S. citizens (29 percent)
than the most recent 5-year cohort of science and engineering doctorates overall (22 percent Asian and 24
percent non-U.S. citizens). The most recent 5-year cohort is used as the comparison group because most
of the 1995 postdoctoral appointees were from this cohort (see above). Approximately one-third of both
the postdoctoral appointees and the most recent cohort overall were female.

Most postdoctoral appointees in 1995 were working in educational institutions (55 percent), followed by
government (33 percent), business/industry (7 percent), and other sectors (5 percent). This distribution by
sector was similar for postdoctoral appointees with doctorates in chemistry, physics/astronomy, and
biological sciences. The exceptions were psychology, where 20 percent reported “other” sector, and
engineering, with 12 percent in business/industry.

Generally, most of those on postdocs in 1995 received health benefits (84 percent) but not pension
benefits (37 percent). However, the proportions receiving these benefits varied by field. Ninety percent of
physics/astronomy doctorates on postdocs received health benefits and 50 percent received pension
benefits. On the other hand, only 57 percent of psychology doctorates received health benefits and 18
percent received pension benefits.

6 Because the proportion or the number of doctorates taking postdocs was quite low for certain fields, data. for these fields
are not shown separately in Table 28 or Table 29 , but are included in the total column. These fields are computer,
mathematical, earth/atmospheric/marine, health, and social sciences.
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RELEVANCE OF POSTDOC TO 1995 PRINCIPAL JOB

Those individuals who had held a postdoc but were not on a postdoc appointment in April 1995 were asked to
rate the relevance of their most recent postdoc to the work on their 1995 principal job. Table 29 shows the
proportion who said the aspects of their most recent postdoc were “a great deal” or “somewhat” relevant to their
job.

* “General approach or problem solving skills” was rated relevant by 90 percent of the doctorates. “Subject
matter knowledge or expertise” was relevant for 85 percent, followed by “contacts established with
colleagues in your field” at 80 percent and “use of specific skills or techniques” at 73 percent. “Use of
specialized equipment” was considered relevant by the smallest proportion, 58 percent.

* Even for doctorates graduating more than 25 years earlier and presumably furthest removed from the
postdoc experience, all aspects were considered relevant to the 1995 job by at least 50 percent.

» Even though a relatively small proportion of psychology doctorates ever held postdocs (25 percent), they
rated all aspects of the postdoc (except use of equipment) relevant as or more frequently than doctorates
in any of the other selected fields.
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5
SECOND JOB

In 1995, 16 percent of science and engineering doctorates held a second job 7' This section looks at which
doctorates were likely to hold a second job and what those jobs were.

* Doctorates in psychology were most likely to hold a second job (33 percent), followed by doctorates in
health and social sciences (21 and 19 percent, respectively) (see Table 30 ).

» The occupation of the second job was most frequently scientist (44 percent), followed by postsecondary
teachers of science or engineering (20 percent). Another 19 percent were in “other” occupations which
included such diverse categories as artists/broadcasters/entertainers/writers, farmers/foresters/fishermen,
sales and marketing occupations, and service occupations.

FIGURE 12. Science and engineering Ph.D.s with second jobs, by field of doctorate, 1995.
35
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7 Holding a second job was defined on the survey as “working for pay (or profit) at a second job (or business), including
part-time, evening, or weekend work.”
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* By field, Ph.D.s tended to hold second jobs as scientists (or engineers) in their doctoral field or as
postsecondary teachers of science or engineering.

* Ph.D.s whose principal employment was in a private not-for-profit organization were most likely to hold a
second job (23 percent), while those in private for-profit companies were least likely to do so (8.9
percent) (see Table 31 ).

» Sixty-six percent of Ph.D.s holding second jobs said those jobs were closely related to their doctoral
degrees. In psychology this proportion was 82 percent. For all science and engineering doctorates with
second jobs, 15 percent said the second job was not related to their doctoral degree. The field with the
highest proportion saying “not related” was physics/astronomy (37 percent) (see Table 32 ).
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6
EMPLOYMENT CHANGES SINCE 1993

This chapter examines changes in the employment situation of science and engineering doctorates between
April 1993 and April 1995, including changes in status, employer, and job. Under examination here are those
science and engineering doctorates employed in April 1995. Of these, 74 percent were employed in 1993 and did
not change either employer or job in the interim. Ten percent changed both employer and job, while 5 percent
changed employer only and another 7 percent changed job only. Five percent reported that they were not employed
in April 19938 (see Table 33 ).

FIGURE 13. Employment changes of science and engineering Ph.D.s, from 1993 to 1995.
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* Doctorates in computer sciences were most likely to have made any type of employer and/or job change
(32 percent). Change rates for all other fields were between 18 and 24 percent.

8 Tt should be noted that approximately 33 percent of this category consisted of those still working on their Ph.D.
requirements at that time.
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Computer sciences doctorates were also most likely to change both employer and job (19 percent), while
mathematical and agricultural/environmental sciences doctorates were least likely to have done so (7
percent).

Changes in employer ranged from 12 percent in both agricultural/environmental and social sciences to 17
percent in health sciences and 24 percent in computer sciences. (Employer changes include those
doctorates who changed both employer and job and those who changed employer only.)

Computer sciences doctorates also made job changes most frequently (27 percent). For other fields, job
changes ranged from 13 percent in mathematical sciences to 20 percent for chemistry. (Job changes
include those doctorates who changed both job and employer and those who changed job only.)

The reason cited most frequently by science and engineering doctorates for changing job or employer was
“pay, promotion opportunities” (52 percent). Computer, agricultural/environmental, and health sciences
doctorates were more likely than those in other fields to give this reason (between 59 and 60 percent),
while physics/astronomy Ph.D.s were least likely (42 percent). The second most cited reason was working
conditions (28 percent) and the third was job location (21 percent) (see Table 34 ).
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7
ARTICLES, PAPERS, AND PATENTS

Productivity of science and engineering Ph.D.s can be measured by the numbers of published articles,
presented papers, and applications for patents.

ARTICLES

Sixty-three percent of science and engineering Ph.D.s had an article published in a refereed journal
between April 1990 and April 1995. The mean number of articles published was 4.7 for all science and
engineering doctorates (see Table 35 ).

Publication of articles varied by field. The mean number of articles ranged from a low of 2.8 for
doctorates in psychology to a high of 7.0 for doctorates in biological sciences. Ph.D.s in biological and
earth/atmospheric/marine sciences were the most likely to have published at least one article (78 and 77
percent, respectively). Twenty-one percent of doctorates in biological sciences had more than 10
published articles during the five-year period compared to 12 percent for all science and engineering
doctorates. The least likely to have published were psychology Ph.D.s (44 percent).

By sector, the mean number of articles was 6.7 for science and engineering doctorates employed in
educational institutions, 4.4 for those in the nonprofit sector or governmental sector, 2.4 for those in
private firms, and 1.1 for the self-employed. Those most likely to have published at least one article were
science and engineering doctorates in educational institutions (78 percent) and those least likely were the
self-employed (28 percent).

For all science and engineering doctorates holding academic positions, the mean number of articles
published between April 1990 and April 1995 was 6.9, and 79 percent had published at least one article.
Full professors had the highest mean number of published articles (9.2). More than one-quarter had
published more than 10 articles. Adjunct faculty and instructors/lecturers had the lowest mean number of
articles (3.2 and 3.0, respectively) (see Table 36 ).

By contrast, those holding postdoctoral appointments were the most likely to have published at least one
article (94 percent). About 77 percent of full professors had published at least one article, compared to 61
percent of instructor/lecturers and 58 percent of adjunct faculty.
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* By tenure status, those with tenure had the highest mean number of articles published (8.2). Postdoctoral
appointees, who were the most likely to have had at least one article published (94 percent), had a lower
mean number of articles (5.4). Those for whom tenure was not applicable had the lowest mean number of
articles (5.1) and were the least likely to have published (68 percent).

FIGURE 14. Mean number of articles published by science and engineering Ph.D.s between April 1990 and April
1995, by academic position.
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PAPERS

Seventy-three percent of science and engineering Ph.D.s had authored or co-authored papers for
presentation at regional, national, or international conferences between April 1990 and April 1995. The
mean number of papers presented was 6.4 overall (see Table 35 ).

Variances in the number of papers produced for conferences by field, sector, academic position, and
tenure status were similar to those in the number of articles published (see above). An exception was that
doctorates in computer and earth/atmospheric/marine sciences were most likely to have authored a
conference paper (86 and 85 percent, respectively).

PATENTS

The productivity of science and engineering doctorates can also be examined by looking at the number of
patent applications on which they were named, the number of patents granted, and the number of patents
that were commercialized. Overall, 12 percent said they had been named as an inventor on a patent
application between April 1990 and April 1995 (see Table 37 ).

The number of times science and engineering doctorates were named as an inventor on a patent varied by
field. Almost no social science or psychology Ph.D.s were named as an inventor on a patent application
(less than 1 percent for each). Other fields with a low percentage of doctorates named as inventor
included mathematical sciences (4 percent), earth/atmospheric/marine sciences (5 percent), health
sciences (6 percent), and agricultural/environmental sciences (8 percent). Those fields with a high
percentage named on a patent application were chemistry (31 percent) and engineering (25 percent).

Of those who had been named as an inventor on a patent application between April 1990 and April 1995,
59 percent had been named on 1 to 2 patent applications, 36 percent on 3 to 10 applications, and 5
percent had been named on 10 or more. However, 30 percent had no patents granted, while 46 percent
had 1 to 2 granted, 21 percent had 3 to 10 granted, and 4 percent had 10 or more granted. Ph.D.s in
chemistry and physics/astronomy had the highest rates of success in obtaining patents (79 and 78 percent,
respectively), followed by engineering doctorates (72 percent).

An interesting follow-on question is whether the patents granted resulted in commercialized products or
processes or were licensed. Overall, 52 percent of those granted patents said that their patents had been
licensed or commercialized. Thirteen percent of all those who had been granted a patent indicated that
more than 2 of their patents had been commercialized or licensed.
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FIGURE 15. Proportion of science and engineering Ph.D.s named as inventors on patent applications between April
1990 and April 1995, by field.
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8
PROFESSIONAL DEVELOPMENT

Scientists and engineers trained at the doctorate level undertook a number of activities to further develop the
skills they needed for their field, to enhance their work or research, and to interact with others with similar
professional interests.

PROFESSIONAL SOCIETIES

* In 1995, 84 percent of all science and engineering Ph.D.s belonged to at least one professional society or
association. By field, health and earth/atmospheric/marine sciences had the highest proportions (93 and
91 percent, respectively) and physics/astronomy had the lowest proportion (79 percent) (see Table 38 ).

FOREIGN WORK OR RESEARCH

» Since completing their doctorates, 38 percent of science and engineering Ph.D.s traveled outside the
United States to work or conduct research. There was considerable variation by field. High percentages
of Ph.D.s in earth/atmospheric/marine sciences (59 percent), social sciences (52 percent), and
agricultural/environmental sciences (50 percent) had worked or done research outside the United States.
Percentages were relatively low for health sciences (29 percent) and psychology (20 percent) (see
Table 39 ).

FIGURE 16. Proportion of science and engineering Ph.D.s conducting work or research outside the United States
since earning the doctorate, by field, 1995.
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For those who traveled outside the United States, the length of their last trip for work or research was
typically one month or less: 22 percent traveled for less than a week and 43 percent for 7 to 30 days.
Another 19 percent traveled for 1 to 6 months and 17 percent for more than 6 months. Biological
sciences, chemistry, and physics/astronomy had the highest percentages traveling for more than 6 months
(between 19 and 20 percent).

For those not working or conducting research outside the United States, the reason most often cited (39
percent) was “not relevant to my career.” Other principal reasons for not traveling were “family-related
reasons” (37 percent) and “no time” (36 percent). Also about one-third said they were “unaware of
funding available” for work or research outside the United States.

The reason most often cited for not working or conducting research outside the United States varied by
field. Computer science doctorates were most likely to say they had “no time” (47 percent); psychology
doctorates were most likely to say it was “not relevant” (45 percent); and computer, health, and
biological sciences doctorates were most likely to cite “family-related reasons” (between 41 and 42
percent).

Only 16 percent of scientists and engineers who had not worked or conducted research outside the United
States said they were deterred by a “lack of foreign language skills” or that they were “concerned about
losing my place in U.S. job market.”

WORK-RELATED TRAINING

Fifty-two percent of science and engineering doctorates attended work-related workshops, seminars, or
training in the year leading up to the survey (this excludes college courses or general sessions at
professional meetings). By field, participation in work-related training ranged from a low of 39 percent
among Ph.D.s in physics/astronomy to a high of 72 percent among psychology doctorates (see
Table 40 ).

By and large, the training in which science and engineering Ph.D.s participated was technical training in
their occupational field. This was tree for 78 percent of all who participated in work-related training, with
variations by field from a low of 70 percent in physics/astronomy to 92 percent in psychology.
Approximately 28 percent of those who attended training indicated they had attended management or
supervisory training, a percentage that varied from a low of 17 percent for psychology to a high of 38
percent for chemistry.
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» The reason most often cited by doctorates for attending work-related training was to gain further skills or
knowledge in their occupational field (92 percent). The second most frequent reason given for attending
was that training was required or expected by their employers (33 percent).

FIGURE 17. Proportion of science and engineering Ph.D.s participating in work-related training between April 1994
and April 1995, by field.
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FURTHER EDUCATION

* Between April 1993 and April 1995, about 6 percent of science and engineering doctorates took college
or university courses or enrolled in a college or university for other reasons, such as completing another
master’s degree or Ph.D. (see Table 41 ).

» For those who took courses or enrolled in school, the most frequently cited reason for doing so was to
gain further skills (63 percent). This ranged from a low of 49 percent for mathematical sciences
doctorates to highs of 77 and 80 percent for agricultural/environmental and health sciences doctorates,
respectively. Personal interest was the second most frequently listed reason (52 percent). Mathematical
sciences doctorates were most likely to cite this reason (64 percent).

» For 45 percent of doctorates, their employers paid the school-related costs associated with taking courses.
Employers were most likely to pay the costs of courses taken by engineering Ph.D.s (55 percent) and
least likely to pay the costs of courses taken by psychology Ph.D.s (34 percent).

* About 16 percent of those taking courses completed a certificate or another degree.
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TABLE 1 Distribution of Science and Engineering Ph.D.s in the United States, by Field of Doctorate, 1995

Field of Doctorate Number Percent
All Fields 542,500 100.0
Computer Sciences 6,600 1.2
Mathematical Sciences 25,200 4.6
Chemistry 61,400 11.3
Physics and Astronomy 38,700 7.1
Earth/Atmospheric/Marine Sciences 16,500 3.0
Agricultural/Environmental Sciences 22,400 4.1
Biological Sciences 109,900 20.3
Health Sciences 16,900 3.1
Social Sciences 75,800 14.0
Economics 22,500 4.1
Political Sciences 16,300 3.0
Sociology 23,000 4.2
Other Social Sciences 13,900 2.6
Psychology 82,200 15.1
Engineering 87,000 16.0
Aerospace/Aeronautical 3,800 0.7
Chemical 12,600 23
Civil 7,700 1.4
Electrical/Electronics 22,900 4.2
Industrial 2,400 0.4
Mechanical 10,600 1.9
Other Engineering 27,000 5.0

SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 3 Demographic Characteristics of Science and Engineering Ph.D.s, by Years Since Doctorate, 1995 (in percent)

Years Since Doctorate

Demographic Characteristics Total 5 Years or Less 6-15 Years 16-25 Years More Than 25 Years
Total Population (No.) 542,500 104,200 167,400 154,600 116,300
Gender

Male 78.5 65.8 71.9 83.7 92.5
Female 21.5 342 28.1 16.3 7.5
Race/Ethnic Group

White 83.9 714 83.1 86.8 92.3
Black 2.0 2.9 24 2.0 0.8
Asian 11.5 21.6 11.8 8.9 55
Native American 22 3.6 24 1.9 1.0
Hispanic 0.4 0.3 0.3 0.5 0.3
Citizenship

U.S. Citizen 92.1 75.7 92.6 97.8 98.7
Non-U.S. Citizen 7.9 24.3 7.4 2.2 1.3

SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 9 Occupation of Science and Engineering Ph.D.s, by Sector, 1995 (in percent)

Employ-
ment Sector
Occupation Total Educa- Private Self- Private Not- Government  Other
tional Insti-  For- Employed  for-Profit Employer
tution Profit Organization
Company
Employed 484,800 234,900 146,700 28,600 23,800 48,000 2,700
Population
(No.)
Scientists 383 24.6 441 67.8 57.5 59.3 58.9
Computer 29 0.6 7.3 1.9 29 1.5 1.5
Scientists
Math Scien- 1.2 0.6 1.6 0.8 2.8 2.7 1.8
tists
Chemists 44 1.2 10.6 1.6 22 3.7 34
Physicists 2.5 22 23 1.0 4.1 4.7 0.7
Earth/Atmo- 2.1 1.4 22 1.5 2.7 5.8 0.6
spheric/Marine
Scientists
Agricultural/ 1.8 1.5 1.8 1.6 0.9 3.7 1.6
Environmen-
tal Scientists
Biological 9.8 10.4 8.0 2.7 13.4 15.3 4.1
Scientists
Health Scien- 2.6 2.0 24 6.1 5.0 3.1 54
tists
Social Scien- 24 L5 1.5 29 4.5 6.5 34
tists
Psychologists 8.5 3.1 6.5 47.7 19.0 12.3 5.7
Engineers 8.8 24 20.5 6.1 5.9 8.1 6.0
Postsec- 24.8 51.0 0.0 0.1 0.2 0.1 0.0
ondary Teach-
ers of Science
Postsec- 32 6.6 0.0 0.0 0.0 0.0 0.0
ondary Teach-
ers of Engi-
neering
Other Teach- 23 4.6 0.0 0.2 0.0 0.1 0.0
ers/Professors
Top/Mid- 12.7 8.0 19.3 1.9 20.5 17.7 21.0
Level Man-
agers
Management- 4.6 1.6 7.6 4.9 6.8 8.4 10.2
Related
Occupations
Technologists 1.2 0.4 2.6 1.4 0.9 1.3 1.4
Other Occupa- 4.1 0.9 5.8 17.6 8.2 4.9 25
tions

NOTE: Numbers are rounded to the nearest hundred; therefore, subcategories may not add to total.
SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 10 Occupation of Science and Engineering Ph.D.s, by Years Since Doctorate, 1995 (in percent)

Years Since Doctorate

Occupation Total 5 Yearsor Less  6-15 Years  16-25 Years  More Than 25 Years
Employed Population (No.) 484,800 100,200 161,100 145,400 78,100
Scientists 383 51.7 41.5 29.7 332
Computer Scientists 2.9 4.0 3.1 2.8 1.4
Math Scientists 1.2 1.7 1.4 1.0 0.8
Chemists 4.4 5.7 4.6 33 4.2
Physicists 2.5 34 24 2.0 25
Earth/Atmospheric/Marine Scien- 2.1 2.5 2.0 22 2.0
tists

Agricultural/Environmental Scien- 1.8 1.9 2.0 1.3 1.8
tists

Biological Scientists 9.8 16.6 10.5 6.7 5.6
Health Scientists 2.6 2.9 2.7 2.8 1.9
Social Scientists 24 2.9 2.7 2.0 1.8
Psychologists 8.5 10.0 10.1 7.4 5.0
Engineers 8.8 12.6 9.0 7.2 6.8
Postsecondary Teachers of Science ~ 24.8 20.4 23.6 25.5 31.4
Postsecondary Teachers of Engi- 32 2.9 33 2.7 4.2
neering

Other Teachers/Professors 23 1.8 24 2.5 2.0
Top/Mid-Level Managers 12.7 3.7 10.4 18.7 17.9
Management-Related Occupations 4.6 24 5.0 5.7 4.6
Technologists 1.2 L5 1.4 1.2 0.8
Other Occupations 4.1 3.0 3.5 5.0 5.3

SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 13 Primary Work Activity of Science and Engineering Ph.D.s, by Years Since Doctorate, 1995 (in percent)

Years Since Doctorate

Primary Work Activity Total 5 Yearsor Less  6-15 Years 16-25 Years ~ More Than 25 Years
Employed Population (No.) 484,800 100,200 161,100 145,400 78,100

Applied Research 20.2 25.8 22.3 16.4 15.5

Basic Research 13.7 19.9 14.4 9.5 11.9

Development and Design 7.2 8.1 7.3 74 5.5

Computer Applications 4.4 53 4.7 4.1 2.8

Management and Administration 11.8 4.0 10.3 16.9 15.6

Professional Services 12.3 12.5 13.9 12.2 9.1

Teaching 22.1 18.8 19.5 237 28.5

Other Activities 8.4 5.6 7.7 9.7 11.0

SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 15 Median Annual Salaries of Science and Engineering Ph.D.s, by Employment Sector and Gender, 1995

Employment Sector Total Male Female
Total $60,200 $65,000 $50,000
Educational Institution 52,000 55,000 44,000
2-Year College 45,000 47,000 40,000
4-Year College/University 52,000 55,000 44,000
University-Affiliated Research Institute 56,000 60,200 44,000
Elementary or Secondary School 46,000 48,000 45,000
Private For-Profit Company 75,000 75,000 64,500
Self-Employed 70,000 72,000 61,000
Private Not-for-Profit Organization 60,000 64,000 50,000
Government 61,000 63,000 54,900

NOTE: Median salaries were computed only for Ph.D.s employed full-time (including postdoctoral appointees).
SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 17 Federal Agencies and Departments Supporting Work of Science and Engineering Ph.D.s, 1995 (in percent)

Total Receiving Support 137,000
National Institutes of Health 29.5
Department of Defense 21.8
National Science Foundation 20.1
Department of Energy 15.9
National Aeronautics and Space Administration 9.1
Department of Agriculture 7.8
Department of Health and Human Services 6.7
Environmental Protection Agency 4.6
Department of Education 2.8
Department of Interior 2.8
Department of Commerce 24
Department of Transportation 24
Agency for International Development 1.7
Other Agency 5.9

NOTE: Percentages do not total 100 because multiple answers were allowed.
SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 18 Government Support Status of Employed Science and Engineering Ph.D.s, by Employment Sector, 1995 (in

percent)

Employ-

ment Sector
Govern- Total Educa- Private Self- Private Not- Govern- Other
ment Sup- tional Insti- For- Employed  for-Profit ment Employer
port Status tution Profit Organization

Company

Employed 484,800 234,900 146,700 28,600 23,800 48,000 2,700
Population
(No.)
Received 28.3 39.5 18.2 8.8 443 8.1 19.8
Govern-
ment Sup-
port
No Gov- 71.7 60.5 81.8 91.2 55.7 91.9 80.2
ernment
Support

“All federal government employees were counted in the "no government support" category. Those in the government category who were
receiving support were employed by state or local governments.
SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 22 Academically Employed Science and Engineering Ph.D.s, by Years Since Doctorate, Gender, and Academic
Rank, 1995 (in percent)

Years Since Doctorate

Academic Rank and Gender Total 5 Years or Less 6-15 Years 16-25 Year =~ More Than 25 Years
Total Employed in Academe (No.) 211,700 35,900 69,600 64,600 41,600
Professor 379 1.7 13.6 594 76.1
Associate Professor 24.0 7.9 41.1 23.0 10.7
Assistant Professor 19.9 60.6 25.5 3.5 1.0
Instructor/Lecturer 3.0 7.0 3.2 2.0 0.6
Adjunct Faculty Member 22 3.1 23 1.6 2.1
Other 1.5 2.3 1.2 0.8 2.2
Not Applicable at Institution 22 2.0 2.0 24 2.0
Not Applicable for Position 9.5 15.4 11.1 7.3 5.1
Male 163,500 22,400 49,400 53,500 38,200
Professor 43.5 1.3 15.7 62.1 78.0
Associate Professor 23.8 8.0 43.5 22.4 9.5
Assistant Professor 16.7 63.2 23.1 2.8 0.8
Instructor/Lecturer 2.1 5.5 2.5 1.5 0.6
Adjunct Faculty Member 1.7 24 1.7 1.4 2.0
Other 1.5 2.3 1.2 0.8 2.3
Not Applicable at Institution 22 2.2 2.1 2.5 2.1
Not Applicable for Position 8.4 15.0 10.3 6.7 4.6
Female 48,300 13,500 20,200 11,100 3,400
Professor 18.9 2.4 8.7 46.5 55.0
Associate Professor 24.5 7.7 35.2 25.8 239
Assistant Professor 30.7 56.2 31.3 7.1 3.0
Instructor/Lecturer 59 9.6 4.8 4.6 1.5
Adjunct Faculty Member 3.7 4.1 3.8 3.0 4.0
Other 1.4 2.3 1.1 0.9 1.0
Not Applicable at Institution 1.8 1.7 1.8 23 0.9
Not Applicable for Position 13.1 16.1 13.2 9.8 10.7

NOTE: Numbers are rounded to the nearest hundred; therefore, subcategories may not add to total. Academically employed includes 2-year
and 4-year colleges, universities, medical schools, and university-affiliated research institutes. Those on postdoctoral appointments are not
included in this table.

SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 24 Academically Employed Science and Engineering Ph.D.s, by Years Since Doctorate, Gender, and Tenure Sta-
tus, 1995 (in percent)

Years Since Doctorate

Tenure Status and Gender Total 5 Yearsor Less  6-15 Years 16-25 Years  More Than 25 Years
Total Employed in Academe (No.) 211,700 35,900 69,600 64,600 41,600
Tenured 56.0 6.1 47.2 76.7 81.8
On Tenure Track 17.7 51.6 23.2 3.4 1.1
Not on Tenure Track 8.7 18.3 9.6 5.6 3.9

No Tenure System at Institution 4.5 4.3 5.1 4.9 33

No Tenure for My Position 13.1 19.7 14.9 9.4 10.0
Male 163,500 22,400 49,400 53,500 38,200
Tenured 614 5.0 51.0 79.2 82.8
On Tenure Track 154 54.2 22.5 2.9 0.9
Not on Tenure Track 7.2 18.6 7.7 4.6 3.3

No Tenure System at Institution 4.6 44 5.2 5.0 33

No Tenure for My Position 11.5 17.8 13.5 8.3 9.7
Female 48,300 13,500 20,200 11,100 3,400
Tenured 38.0 8.0 37.8 64.7 70.5
On Tenure Track 25.3 47.4 25.1 5.8 3.3
Not on Tenure Track 14.1 17.9 14.1 10.6 10.0
No Tenure System at Institution 44 4.0 4.8 4.3 33

No Tenure for My Position 18.2 22.8 18.1 14.6 12.8

NOTE: Numbers are rounded to the nearest hundred; therefore, subcategories may not add to total. Academically employed includes 2-year
and 4-year colleges, universities, medical schools, and university-affiliated research institutes. Those on postdoctoral appointments are not
included in this table.

SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 28 Characteristics of Science and Engineering Ph.D.s on Postdoctoral Appointments, by Selected Field of Doc-

torate, 1995 (in percent)

Field of Doctorate

Characteristics All Fields©  Chemistry  Physics and Biological Sci- Psychology  Engineering
Astronomy ences

Total 1995 Postdocs 22,800 2,400 2,700 10,900 1,600 1,800

Years Since Doc-

torate

5 Years or Less 84.9 87.0 86.2 85.5 75.3 91.6

6-10 Years 94 7.5 8.3 10.7 9.8 6.7

11-15 Years 2.3 0.9 22 1.6 7.2 1.8

25 Years or More 34 4.6 33 2.1 7.8 0.0

Gender

Male 66.8 74.0 92.2 59.6 353 86.0

Female 332 26.0 7.8 404 64.7 14.0

Race/Ethnic Group

White 67.6 57.2 63.6 71.3 88.4 40.5

Black 1.5 2.0 0.3 1.3 1.9 0.5

Asian 27.0 35.6 33.8 23.8 52 56.5

Native American 35 5.1 0.6 34 3.1 23

Hispanic 0.3 0.1 0.8 0.2 0.5 0.1

Age in 1995

34 or Younger 58.1 66.0 71.8 60.3 39.2 62.1

35-44 339 274 232 34.6 343 322

45 or Older 7.9 6.7 5.0 4.8 26.7 5.7

Citizenship

U.S. Citizen 71.0 62.5 64.0 76.3 93.7 36.9

Non U.S. Citizen 29.0 37.5 36.0 23.7 6.3 63.1

Sector

Educational Institu- 54.9 53.6 51.1 57.1 49.8 48.2

tion

Business/Industry 6.6 4.9 6.0 6.9 5.7 12.0

Government 33.1 389 40.0 30.5 24.5 389

Other 54 2.5 2.9 5.6 20.0 0.9

Employment Bene-

fits ™

Received Health 83.5 88.7 89.6 86.7 57.1 73.3

Benefits

Received Pension 37.2 433 49.6 34.5 17.9 31.9

Benefits

“Includes all science and engineering doctorates on postdoctoral appointments in 1995, including fields not shown separately in this table.
“Does not add to 100 because some respondents and both benefits.
SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 29 Relevance of Most Recent Postdoc to Principal Job for Science and Engineering Ph.D.s, by
Selected Field of Doctorate and Years Since Doctorate, 1995 (in percent)

Field of Doctorate
Physics
Years Since Doctorate All and Biological
and Relevance of Postdoc Fields Chemistry Astronomy Sciences Psychology Engineering

Total (No.)* 159,400 26,900 16,900 56,900 19,200 13,400
Subject Matter 84.5 77.2 77.0 87.5 92.6 82.0
Specific Skills 72.6 62.1 66.9 75.4 772 69.4
Contacts With Colleagues 79.6 72.0 75.6 81.9 86.5 77.4
Use of Equipment 584 61.9 56.3 69.5 46.2 52.4
General Approach 90.4 90.0 92.0 91.9 91.8 89.0

5 Years or Less 22,600 3,500 2,000 5,700 3,300 3,700
Subject Matter 90.7 89.1 84.2 90.6 98.2 87.1
Specific Skills 80.3 76.1 74.9 76.7 873 79.1
Contacts With Colleagues 86.3 832 75.0 86.7 96.5 82.8
Use of Equipment 649 76.6 73.3 72.5 49.8 61.3
General Approach 93.1 97.5 933 90.5 96.4 91.8

6-10 Years 30,300 4,700 2,800 11,500 3,800 3,100
Subject Matter 89.3 80.7 85.7 92.5 95.5 86.4
Specific Skills 80.9 71.7 80.3 83.0 86.4 79.5
Contacts With Colleagues 85.2 75.8 87.5 88.5 89.2 81.9
Use of Equipment 69.2 69.6 67.5 80.7 57.3 62.4
General Approach 93.0 924 95.6 94.5 90.0 95.0

11-15 Years 27,000 3,400 2,200 11,400 3,900 **
Subject Matter 87.1 83.6 7.5 89.8 92.3 **
Specific Skills 751 65.6 71.2 78.7 74.4 **
Contacts With Colleagues 81.8 73.4 80.5 83.9 834 **
Use of Equipment 622 63.5 65.0 729 48.7 **
General Approach 91.0 91.9 90.3 93.5 90.6 **

16-20 Years 25,400 3,200 2,900 10,300 3,400 1,500
Subject Matter 82.1 75.3 69.1 86.3 89.7 78.1
Specific Skills 71.1 58.6 65.7 75.1 72.0 64.1
Contacts With Colleagues 774 68.1 69.1 81.5 84.4 70.6
Use of Equipment 545 61.2 52.0 66.4 382 53.2
General Approach 90.4 89.7 92.9 92.5 90.6 86.2

21-25 Years 22,800 4,800 2,800 7,800 1,800 2,100
Subject Matter 71.5 67.6 69.8 83.0 85.7 74.6
Specific Skills 61.0 50.7 54.8 67.2 66.9 443
Contacts With Colleagues 722 60.7 734 75.1 82.8 72.4
Use of Equipment 494 52.8 48.5 61.2 39.7 31.5
General Approach 87.8 88.2 89.4 91.7 922 79.4

More than 25 Years 26,300 7,400 4,100 10,200 3,000 1,700
Subject Matter 80.0 73.3 77.9 82.1 90.8 77.3
Specific Skills 66.3 56.7 60.6 69.2 70.1 68.4
Contacts With Colleagues 74.6 72.6 71.4 75.1 80.7 68.7
Use of Equipment 49.8 55.5 44.0 61.0 38.0 39.7
General Approach 87.5 85.2 90.8 87.4 91.3 88.0

NOTE: Percentages represent those who said the aspect of postdoc training was "a great deal” or "somewhat"
relevant to their principal job.

*Includes those who held at least one postdoc, but whose principal job was not a postdoc in April 1995.
**Too few cases to estimate.

SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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TABLE 31 Second Job Status of Science and Engineering Ph.D.s, by Employment Sector, * 1995 (in percent)

Employment
Sector
Second Total Educational Private Self- Private Not- Government  Other
Job Status Institution For- Employed for-Profit Employer
Profit Organization
Company
Employed 484,800 234,900 146,700 28,600 23,800 48,000 2,700
Population
(No.)
Held Sec- 15.5 18.2 8.9 20.2 23.1 16.6 11.8
ond Job
No Sec- 84.5 81.8 91.1 79.8 76.9 834 88.2
ond Job

“Employment sector of principal job.
SOURCE: National Research Council/National Science Foundation, Survey of Doctorate Recipients, 1995.
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APPENDIX A
1995 SURVEY METHODOLOGY

The data on doctoral scientists and engineers contained in this report come from the 1995 Survey of
Doctorate Recipients (SDR). The National Research Council (NRC) has conducted the SDR biennially since 1973
for the National Science Foundation (NSF). Additional data on education and demographic information come from
the National Research Council’s Doctorate Records File (DRF). The DRF contains data from an ongoing census
of research doctorates earned in the United States since 1920. This appendix contains an overview of the survey
methodology; a more detailed description is available under separate cover.'

SAMPLE DESIGN

The sampling frame for the SDR is compiled from the DRF. For the 1995 survey the sampling frame
comprised individuals who:

* had earned a doctoral degree from a U.S. college or university in a science or engineering field;

» were U.S. citizens or, if non-U.S, citizens, indicated that they had plans to remain in the United States
after degree award; and

» were under 76 years of age.

To develop the frame, graduates who had earned their degrees since 1995 and met the conditions listed above
were added to the frame; those who were carried over from 1993 but had attained the age of 76 (or had died) were
deleted. A sample of the incoming graduates was drawn and added to the panel sample conveyed from year to
year. A maintenance cut was done to keep the sample size roughly the same as it was in 1993. In 1995, the SDR
sample size was 49,829.

The basic sample design was a stratified random sample with the goal of proportional sampling across strata.
The variables used for stratification were 15 broad fields of degree, 2 genders, and an §-category “group” variable
combining race/ethnicity, handicap status, and citizenship status.

In determining sampling rates the goal was to achieve as much homogeneity as possible while allowing for
oversampling of certain small populations (e.g., minority women). In practice, however, the goal of proportional
sampling was not consistently achieved. A number of sample size adjustments over the years, in combination with
changes to the stratification, led to highly variable sampling rates, sometimes within the same sampling cell. The
overall sampling rate was about 1 in 12 (8 percent), applied to a

I Brown, Prudence, 1997, Methodological Report of the 1995 Survey of Doctorate Recipients, National Research Council,
Washington, DC.
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population of 594,300. Across strata, however, the rates ranged from 4 to 67 percent. The range in sampling rates
serves to increase the variance of the survey estimates.

DATA COLLECTION

In 1995, there were two phases of data collection: a mail survey and telephone follow-up interview for
nonrespondents to the mail. Phase 1 consisted of two mailings of the survey questionnaire with a reminder
postcard between the mailings. The first mailing was in May 1995 and the second (using Priority Mail) in July
1995. To encourage participation, all survey materials were personalized with the respondent’s name and address.
The mail survey achieved a response rate of about 62 percent.

Phase 2 consisted of conducting computer-assisted telephone interviewing (CATI) on a 60-percent sample of
nonrespondents to the mail survey (the CATI subsample). Telephone numbers were located for about 90 percent
of the subsample and interviews were completed with 63 percent. Telephone interviewing was conducted between
November 1995 and February 1996.

DATA PREPARATION

As completed mail questionnaires were received, they were logged into a receipt control system that kept
track of the status of all cases. Coding staff then carried out a variety of checks and prepared the questionnaires for
data entry. Specifically, they resolved incomplete or contradictory answers, reviewed “other specify” responses
for possible backcoding to a listed response, and assigned numeric codes to open-ended questions (e.g., employer
name). A coding supervisor validated the coders’ work.

Once cases were coded, they were sent to data entry. The data entry program contained a full complement of
range and consistency checks for entry errors and inconsistent answers. The range and consistency checks were
also applied to the CATI data via batch processing. Further computer checks were performed to test for
inconsistent values; these were corrected and the process repeated until no inconsistencies remained.

At this point, the survey data file was ready for imputation of missing data. As a first step, basic frequency
distributions were produced to show nonresponse rates to each question—these were generally less than 3 percent,
with the exception of salary, which was 6 percent. Two methods for imputation were adopted. The first, cold
decking, was used mainly for demographic variables that are static, i.e., not subject to change. Using this method,
historical data provided by respondents in previous years were used to fill a missing response. In 