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Highlights 

Business and industry currently ranks as the second 
largest employer of doctoral scientists and engineers (S/E}, 
employing 25 percent of the S/E Ph.D.'s in 1977 compared 
with 57 percent employed by educational institutions. 
While the number of S/E Ph.D.'s in the U.S. labor force in
creased by approximately 28 percent between 1973 and 1977 
(from 218,000 to 280,200}, the number of S/E Ph.D. 's working 
in business and industry increased 34 percent (from 52,900 
to 70,600} during the same period of time. 

• For those doctoral scientists and engineers who 
were part of the U.S. labor force in both 1973 and 1977, 
the percentage employed in business and industry increased 
from 23.7 percent to 25.6 percent, while the percentages 
employed in educational institutions and government de
clined. 

• By field of doctorate, newly graduated computer 
science Ph.D.'s showed the greatest increase in business 
and industry employment between 1973 and 1977. While less 
than 25 percent of the FY1972 Ph.D.'s entered business and 
industry in 1973, nearly 60 percent of the FY1976 computer 
science Ph.D.'s were employed in the bu~iness sector in 
1977. 

• Women scientists are still a small part of the 
scientific labor force employed in business and industry, 
but their numbers are growing. The percentage of women 
S/E Ph.D.'s employed in business and industry increased 
between 1973 and 1977 from 2.5 percent to 4.0 percent. 
The percentage of women in the employed S/E doctoral 
population in 1977 was 9.5 percent. 
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1 In 1977 nearly 60 percent of the industry-employed 
S/E Ph.D.'s had degrees in either chemistry or engineering 
compared with approximately 30 percent of the total employed 
S/E Ph.D. population. 

1 In comparison with the total employed S/E Ph.D. 
population, slightly higher percentages of those employed 
in business and industry were foreign citizens (8.0 percent 
versus 6.0 percent) or members of racial minority groups 
(9.0 percent versus 6.6 percent). 

1 Over 70 percent of the Ph.D.'s working in business 
and industry in 1973 and 1977 were employed in manufacturing 
businesses, with 25 percent working in chemical and allied 
products alone. However, for those Ph.D.'s working in the 
psychology field, two out of every three were self-employed 
in 1977. 

1 More than 40 percent of industry-employed doctoral 
scientists and engineers were engaged in research and develop
ment in 1973 and 1977. In comparison with men, women were 
more frequently engaged in basic research and less frequently 
in development. 

1 Although management and administration was the 
second most frequent work activity for the employed S/E 
doctoral population, only 13.5 percent of the women compared 
with 37.8 percent of the men in 1973, and 11.8 percent of 
the women compared with 34.6 percent of the men in 1977, 
held positions as managers or administrators. Women were 
more frequently self-employed than men, 37.6 percent com
pared with 7.3 percent for men in 1973 and 38.9 percent 
compared with 8.5 percent for men in 1977. 

1 Nearly 60 percent of the industry-employed S/E 
Ph.D.'s whose work was federally supported in 1977 devoted 
a significant proportion of their professional time to 
national defense or energy and fuel. The areas to which 
scientists and engineers who received no funding from 
the U.S. government devoted large portions of their pro
fessional time were energy and fuel or health. 

1 Nearly half of all federally funded S/E Ph.D.'s 
received at least part of their support from the Department 
of D~fense (DOD), of which the highest percentages were 
working for companies involved primarily in the manufactur
ing of transportation equipment or electrical and conmuni
cations equipment. 
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1 One-third of those Ph.D. 's rece1v1ng funding 
from the Department of Health, Education, and Welfare {DHEW) 
were self-employed; two-thirds of whom were in the field 
of psychology. 

1 Salaries of Ph.D.'s employed in business and 
industry failed to keep pace with inflation between 1973 
and 1977. The median annual salary of all S/E Ph.D.'s 
employed full-time in business and industry increased nearly 
29 percent between 1973 and 1977; the consumer price index 
for the same period increased approximately 38 percent. 

1 The median annual salary estimates for the full
time employed S/E Ph.D.'s in business and industry were 
$23,200 in 1973 and $29,900 in 1977 as contrasted with 
median academic salaries of $19,100 in 1973 and $23,600 
1977. The self-employed S/E Ph.D.'s had the hi9hest median 
salary in both 1973 {$30,200} and 1977 {$32,400). Ph.D.'s 
working in petroleum and refining businesses had the next 
highest median annual salary in 1977 {$32,000}. Ph.D. em
ployees of non-classifiable companies had the lowest median 
salary in 1977 {$25,900). 

1 By primary work activities, the highest median 
annual salaries in business and industry in 1977 were 
estimated for managers and administrators {$34,600) and 
those providing professional service {$35,200). 

1 By field, Ph.D.'s working in psychology had 
the highest estimated median annual salaries in both 1973 
{$30,000} and 1977 {$33,600}. 

1 In 1977, the S/E Ph.D.'s in business and industry 
who had the highest proportion of employment in the same 
fields as their doctoral fields were computer scientists 
{'92.3 percent) and psychologists {88.4 percent}. Ph.D. 
recipients who were least likely to be employed in the same 
fields as their degrees were mathematicians {36.6 percent 
remaining in field), physicists and astronomers {40.7 
percent}, biological scientists {41.4 percent}, and social 
scientists {48.9 percent). Mathematics and physics doctorates 
gravitated principally to engineering and computer sciences. 

1 Of the S/E Ph.D.'s employed in business and industry 
in both 1973 and 1977 over 80 percent reported that they 
worked in the manufacturing sector both years. Retention 
rates ranged from 94.l percent for petroleum and refining 
to 86.9 percent for electrical and co11111unications equipment. 
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Overview 

Educational institutions, particularly four-year 
colleges and universities continue to employ the majority 
(57 percent in 1977) of doctoral scientists and engineers. 1 

However, as higher education enrollments decline and the 
gap widens between available faculty positions and the 
number of science and engineering (S/E) Ph.D.'s, many who 
may have preferred a career in academe are now taking jobs 
in other employment sectors. 2 Because of the tightening 
academic job market, considerable attention has been focused 
on the ability of other types of employers to absorb doctoral 
scientists and engineers. 

Business and industry (includes manufacturing, 
nonnanufacturing, self-employed), the second largest employer 
of highly trained scientists and engineers, 3 has shown the 

1The science/engineering Ph.D. fields include mathematics, 
computer sciences, physics/astronomy, chemistry, earth, 
environnental, and marine sciences, engineering, life sciences 
(agricultural, medical, and biological), psychology, and 
social sciences. A detailed list of fields appears as part 
of the 1977 survey questionnaire reproduced in Appendix A. 

2 Fernandez, Luis, U.S. Faculty After the Boom: Demographic 
Pro3ections to 2000, Berkeley, Carnegie Council on Policy 
Stu ies in Higher Education, 1978. Radner, Roy and Kuh, 
Charlotte, Preserving a Lost Generation: Policies to Assure 
a Steady Flow of Young Scholars Until the Year 2000. Berkeley, 
Carnegie Council on Policy Studies in Higher Education, 1978. 

3 National Research Council, C0111T1ission on Human Resources, 
Science, En ineerin , and Humanities Doctorates in the 
United States, 1977 Profile Washington, D.C.: National 
Acaderqy of Sciences, 1978), p. 16. 
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greatest gain in the number of Ph.D. 's employed over the 
past few years. While the total labor force of S/E Ph.D.'s 
increased by approximately 28 percent between 1973 and 1977 
(from 218,000 to 280,200), the number working in business 
and industry increased nearly 34 percent (from 52,900 to 
70,600). 

This report looks at the characteristics of science 
and engineering Ph.D. 's employed in business and industry. 
Data are presented from the 1973 and 1977 Surveys of Doctorate 
Recipients on demographic characteristics, academic back
ground, the type of job held within business and industry, 
and the primary work activity performed. Contrasts between 
characteristics of the total employed population of S/E 
Ph.D.'s and the business and industry group have also been 
noted. Although the time interval is limited, some interest
ing tendencies between 1973 and 1977 seem apparent, and 
readers may want to used the earlier data to make further 
comparisons of their own. Analyses for the periods 1973-1975 
and 1975-1977 have been excluded because the changes are 
small and often statistically insignificant. 

The body of the report consists of three chapters. 
Chapter l defines the population of Ph.D. scientists and 
engineers in the United States and subgroups such as the 
labor force and those employed in business and industry. 
The 1973 and 1977 demographic data include such variables 
as sex. racial/ethnic background, age, doctoral field, and 
year in which the Ph.D. was awarded (cohort). Distribution 
of the total employed S/E doctoral population and the busi
ness and industry group are compared, and observed changes 
over time are analyzed. 

Employment characteristics include primary work 
activity, field of employment, and business and industry 
group. The relationships among these variables are dis
cussed in Chapter 1, along with an examination of the type 
of employer of newly graduated Ph.D.'s by the Ph.D. field 
of the employee. 

Federal support status and agency of support are 
also analyzed in Chapter l. A recent report 4 from the 

4 Division of Science Resource Studies. Federal Funds for 
Research, Develo ment and Other Scientific Activities, 
Washington, D.C.: National Science Foundation, 1978), 

pp. 13-15. 
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National Science Foundation noted that federal expenditures 
for research and development {R&D) activities in business 
and industry increased in fiscal year 1976, largely as a 
result of support by the Department of Defense, the Depart
ment of Energy, and the National Aeronautics and Space 
Administration. This emphasis on R&D reversed the trend 
that existed between 1968 and 1974, when total federal R&D 
funding declined 3.7 percent in constant dollars. 5 The 
industry sector was affected not only by the decrease in 
federal R&D funds, but by a cut in its share of this re
duced money, from 59 percent in 1968 to 48 percent in 1975. 6 

Between 1975 and 1976, however, total expenditures by 
business and industry for R&D {company plus federal funds) 
increased by 5 percent. 7 Because the increase occurred 
during the year preceding the 1977 survey, the effect on 
jobs in business and industry cannot be fully assessed. 
But it is reasonable to infer that R&D money tends to create 
research jobs for scientists and engineers, and that some 
increase can be expected in the number of S/E Ph.D. 's in 
business and industry when the flow of R&D funding accelerates. 

In Chapter 2, salary distributions for the S/E Ph.D.'s 
in business and industry by primary work activity, business 
and industry group, and field of employment are examined. 
Salary increases between 1973 and 1977 are compared with 
cost-of-living increases in the same period. 

Chapter 3, the final section of the report, looks at 
mobility both in the S/E Ph.D. labor force and in the busi
ness and industry subpopulation. The movement from doctoral 
field to employment field is traced for the business and 
indystry group. For the S/E Ph.D. labor force, data are 
presented on shifts among the major employment sectors 
between the two survey years. Finally, shifts among the 
various business and industry groups are analyzed for those 
employed in the business sector in both 1973 and 1977. 

~Division of Science Resources Studies, Federal Funds, p. 2. 

6 Division of Science Resources Studies, Federal Funds, p. 8. 

7Division of Science Resources Studies, "Industrial R&D 
Spending Reached $26.6 Billion in 1976," Highlights, 
{Washington, D.C.: National Science Foundation, NSF78-306, 
May 1978), p. 1. 
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Survey Sample 

The data for this study were collected from the 1973 
and 1977 Surveys of Doctorate Recipients (See Appendix A 
for the questionnaires). The surveys were conducted by the 
C011111ission on Human Resources of the National Research Coun
cil (CHR/NRC) under the sponsorship of the National Science 
Foundation, the National Endo\'llllent for the Humanities, and 
the National Institutes of Health. 

The 1973 sample included science and engineering 
doctorates who earned degrees during the period 1930-1972, 
while the 1977 sample consisted of the 1934-1976 cohorts, 
or 42 years for each survey. The samples were stratified 
by field of doctorate or, for a small number of respondents 
whose degrees were not in science or engineering, the field 
of science/engineering employment; the year in which the 
doctoral degree was awarded; sex; location of Ph.D. insti
tution (U.S. or foreign); size of .Ph.D. institution (for 
the 1973 sample only); and racial/ethnic group (for the 
1977 sample only). Appendix B gives the sample sizes and 
response rates for the two surveys by each stratifying 
variable. A detailed description of the weighting pro
cedure is provided in Appendix C. 

Throughout the report, whenever observed differences 
between categories or between the two survey years are not 
significant at the .95 level of confidence (i.e., whenever 
the estimated difference divided by its sampling errors is 
less than 2), the reader is so advised. The procedure 
followed in estimating sampling errors is described in 
Appendix D. 
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1 
Demographic and Employment 
Characteristics 

The population of doctoral scientists and engineers 
(S/E) in the United States was approximately 295,800 in 
1977. 8 The size of the 1977 S/E labor force 9 was esti· 
mated at 280,200 Ph.D.'s, of whom 276,900 were employed 
and 3,300 unemployed and seeking employment. 1 ° Figure l 
shows the relationship that exists among the population, 
labor force, and employed segment of the S/E population. 
The distribution of the employed doctoral S/E population 
by type of employer in 1977 is also given in Figure l. 

Between 1973 and 1977, the number of Ph.D. scien
tists and engineers in the labor force increased by 
approximately 28 percent, from 218,000 to 280,200. The 
number of S/E doctorates employed in business and industry, 
however, increased nearly 34 percent, from 52,900 to 
70,600 (Figure 2). 

8 National Research Council, Co11111ission on Human Resources, 
Science En ineerin , and Humanities Doctorates in the 
United States, 1977 Profile Washington, D.C.: National 
Academy of Sciences, 1978), p. ix. 

9 Labor force estimates consist of those Ph.D. 's who 
indicated in the 1977 Survey of Doctorate Recipients that 
they were: (1) full-time employed; (2) part-time employed; 
(3) on a postdoctoral appointment; or (4) unemployed and 
seeking employment. 

10 National Research Council, Co11111ission on Human Resources, 
1977 Profile, p. ix. 
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en 

,........ 

Unemployed 
and 

Total U.S. S/E 
Labor Force 
280,200 

Seeking Employment 
3,300 

Type of Employer 

Educational institutions 
Business and industry 
Federal Government 
Hospitals/clinics 
Nonprofit organizations 
State & local governments 
·Military/Comm. Corps. 
Other 
No report 

Total S/E Ph.D. 
Population in 
U.S. 
295,800 

Employed 
276,900 

158,000 
70,600 
20,900 
8,300 
8,000 
5,100 
2,300 
2.400 
1,300 

Outside 
U.S. Labor Force 
15,600 

% of Total Employed 

57.1 
25.5 
7.5 
3.0 
2.9 
1.8 
0.8 
0.9 
0.5 

FIGURE 1 Distribution of Doctoral Scientists and Engineers: 1977. 

Copyright © National Academy of Sciences. All rights reserved.

Ph. D.'s in Business and Industry
http://www.nap.edu/catalog.php?record_id=19838

http://www.nap.edu/catalog.php?record_id=19838


300 

280 

260 

240 

220 

200 
Cl) 
0 180 z 
~ 
=> 160 
0 
:::c .... 140 

120 

100 

80 

60 

40 

20 

o 
S/E Population S/E Labor Force 

- 1975 

~1977 

S/E Business/Industry 

FIGURE 2 Number of Doctoral Scientists and Engineers in the U.S. Population, 
Labor Force, and Employed in Business and Industry, 1973-1977. 

Demographic Characteristics 

In Tables lA and lB, statistical profiles of scien
tists and engineers who were employed in business and 'industry 
in 1973 and 1977 are compared with profiles of all employed 
doctoral scientists and engineers in the United States in 
those years. 
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TABLE lA Demographic Cliaracteristics of Doctoral Scientists and Engineers, 1973 

Total Employed in 
Total Employed Business and Industry 

Total S/E Ph.D. Population 215,500 52,900 

N 'Ji N 'Ji 

Sex 
Male 199,300 92.5 51,600 97.5 
Female 16,200 7.5 1,300 2.5 

Racial Group 
White/Caucasian 196,100 91.0 48,400 91.4 
Minority Group 11,300 5.2 3,000 5.8 
No Report 8,100 3.8 1,500 2.8 

Age in Survey Year 
Under 30 9,700 4.5 2,000 3.8 

30-34 49,400 22.9 12,200 23.1 
35-39 41,300 19.2 10,400 19.6 
40-44 34,400 15.9 8,400 15.9 
45-49 29,000 13.5 7,000 13.3 
50-54 23,400 10.9 6,200 11.8 
55-59 15,000 7.0 3,800 7.2 
60-64 8,500 4.0 1,900 3.6 
Over64 4,600 2.2 900 1.7 
No Report 200 0.1 100 0.1 

MEDIAN AGE 40.6 years 40.7 years 
Calendar Year of Ph.D. 

1930-39 7,000 3.2 1,900 3.7 
1940-44 7,400 3.4 2,500 4.8 
1945-49 8,700 4.0 2,400 4.6 
1950-54 23,300 10.8 7,000 13.0 
1955-59 26,700 12.4 7,000 13.2 
1960-64 36,500 16.9 8,400 16.0 
1965-69 62,800 29.1 15,200 28.6 
1970-72 43,100 20.0 8,500 16.1 

Qtizenship 
U.S. 204,400 94.9 50,100 94.6 
Foreign 10,800 5.0 2,800 5.3 
No Report 300 0.1 • 0.1 

Field of Doctorate 
Mathematics 12,000 5.6 1,000 1.9 
Computer Sciences 600 0.3 200 0.4 
Physics/Astronomy 20,700 9.6 5,300 10.1 
Chemistry 36,000 16.7 18,200 34.3 
Earth Sciences 7,100 3.3 1,400 2.7 
Engineering 33,300 15.5 15,500 29.2 
Agricultural Sciences 9,900 4.6 1,300 2.5 
Medical Sciences 5,500 2.6 1,200 2.2 
Biological Sciences 39,400 18.3 4,300 8.1 
Psychology 22,400 10.4 2,800 5.4 
Social Sciences 28,600 13.3 1,700 3.2 

•Figures total leu than I 00. 
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TABLEIB Demographic Characteristics of Doctoral Scientists and Engineers, 1977 

Total Employed in 
Total Emplayed Business and Industry 

Total S/E Ph.D. Population 276,900 70,600 

N % N % 

Sex 
Male 250,600 90.5 67,800 96.0 
Female 26,300 9.5 2,800 4.0 

Racial Group 
White/Caucasian 246,700 89.1 61,800 87.5 
Minority Group 18,400 6.6 6,300 9.0 
No Report 11,800 4.3 2,500 3.5 

Age in Survey Year 
Under 30 8,400 3.0 1,800 2.5 

30-34 53,000 19.1 13,600 19.3 
35-39 65,600 23.7 18,100 25.6 
40-44 43,900 15.9 11,300 16.0 
4549 36,400 13.1 8,800 12.5 
50-54 29,900 10.8 7,200 10.2 
55-59 21,500 7.8 5,400 7.7 
60-64 12,300 4.5 3,000 4.3 
Over64 5,600 2.0 1,300 1.8 
No Report 300 0.1 100 0.1 

MEDIAN AGE 40.6 years 40.2 years 
Calendar Year of Ph.D. 

1934-39 3,400 1.2 1,000 1.4 
1940-44 6,000 2.2 2,100 3.0 
194549 8,000 2.9 2,300 3.2 
1950-54 22,800 8.3 6,600 9.4 
1955-59 26,400 9.5 7,000 9.8 
1960-64 36,500 13.2 8,700 12.3 
1965-69 64,000 23.1 16,800 23.8 
1970-74 85,300 30.8 21,100 29.9 
1975-76 24,500 8.9 5,000 7.1 

Citizenship 
U.S. 260,000 93.9 64,900 91.9 
Foreign 16,500 6.0 5,700 8.0 
No Report 400 0.1 • 0.1 

Field of Doctorate 
Mathematics 15,000 5.4 1,800 2.6 
Computer Sciences 1,500 0.5 600 0.8 
Physics/ Astronomy 25,100 9.1 6,800 9.7 
Chemistry 41,200 14.9 21,200 30.1 
Earth Sciences 9,100 3.3 2,000 2.8 
Engineering 42,800 15.5 20,700 29.3 
Agricultural Sciences 12,800 4.6 2,300 3.3 
Medical Sciences 7,600 2.7 1,500 2.1 
Biological Sciences 48,700 17.6 5,900 8.3 
Psychology 32,200 11.6 5,100 7.2 
Social Sciences 40,900 14.8 2,700 3.9 

•Leu than so. 
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Within each group (i.e., the total employed S/E 
Ph.D. population and the business and industry subpopulation) 
most changes in demographic characteristics between 1973 and 
1977 were not significant. However, the proportion of 
women in the total employed population rose from 7.5 percent 
in 1973 to 9.5 percent in 1977. Although the actual number 
of women in business and industry remained small, it doubled 
during this period, and the percentage increased from 2.5 
to 4.0 percent. Otherwise, the distribution of Ph.D.'s by 
such variables as age, cohort, and field of doctorate 
remained fairly stable for both the total population and the 
business and industry sector. 

The more interesting comparisons lie between the 
characteristics of the total employed population of S/E 
Ph.D. 's and those working in business and industry. Few 
differences exist between the two groups for certain 
variables such as age and year of Ph.D. It is interesting 
to note, however, that 59.4 percent of the Ph.D.'s working 
in business and industry in 1977 had degrees in either 
chemistry or engineering, compared with 30.4 percent in the 
total S/E employed population. Conversely, larger percentages 
of Ph.D.'s in the biological sciences, psychology, and the 
social sciences, and to a lesser extent mathematics, were 
working in employment sectors other than business and in
dustry. 

In comparison with the total employed S/E population, 
a slightly higher proportion of those employed in business 
and industry were foreign citizens (8.0 percent versus 6.0 
percent). 11 This may be partly attributed to the fact that 
chemistry and engineering--fields in which the majority of 
those employed in business and industry had earned their 
Ph.D. 's--contain relatively high percentages of foreign 
citizens. 12 Similarly, there is a higher proportion of 
racial minorities (including Blacks, Asians, and American 
Indians) in the business and industry sector (9.0 percent) 
than in the total employed population (6.6 percent). Like 
foreign citizens, racial minorities constitute relatively 
high percentages of Ph.D. recipients in chemistry and 

11 See Appendix D for a discussion of the effects of non
response bias on estimates of demographic data. 

12National Research Council, Conmission on Human Resources, 
1977 Profile, p. 12. 
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engineering. 13 

In both survey years higher proportions of women Ph.D.'s 
were found in the total employed population than in business and 
industry--7.5 percent compared to 2.5 percent in 1973 and 9. 5 
percent compared to 4.0 percent in 1977. This is partly a func
tion of the small proportions of women among doctoral graduates in 
engineering (0.6 percent in 1977) and chemistry (6.6 percent). 1 ~ 
It also reflects the fact that there are large percentages of 
women among Ph.D.'s in the biological sciences, psychology, and 
the social sciences; fields that have higher percentages of Ph.D . 's 
working outside business and industry. 

Business and Industry Group by Field of Employment 

The distribution of all 5/E doctorates who were working 
in business and industry in 1977 by the broad business and 
industry groups in which they were employed is shown in 
Figure 3. Over 70 percent of all the Ph.D.'s were employed 

Tr~tion 
Equ.,,._1 

7.1% 

PTol•ion .. & 
Scientific Equ Ip. 

6.6% 

Non-d-ifi8ble 
Compeniel 

8.1W. 

- Monulocturing 71.8% 

NOTE : ,.,__ - - on on •timel9d populotion of 70.800. 

FIGURE 3 Distribution of Doctoral Scientists and Engineers Employed in 
Business and Industry by Business and Industry Group, 1977. 

13National Research Council, Commission on Human Resources, 
1977 Profile, p. 12. 
1 ~National Research Council, Commission on Human Resources, 
1977 Profile, p. 12. 
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TABLE 2A Distribution of Doctoral Scientists and Engineers Employed in Business and Industry by 
Industry Group and Field of Employment, 1973 

1973 Field of Employment 

All 
No 1973 Business/Industry Group Fields Math Comp Phys Chem Earth Engr Agric Med Biol Psych SocSc NonSc Rep rt 

Total 52900 800 1000 3500 14200 2100 17000 1700 2100 2900 2500 1100 2900 1100 
% % % % % % % % % % % % % % Manufacturing 75.8 68.4 82.2 81.9 93.3 64.3 80.3 66.2 69.3 78.6 15.4 23.6 54A 5Q.6 Chemi~als .l Allied Products 26.6 8.i 5.8 5.1 :S4.0 7.1 JU 26.8 60.4 50.9 2.2 2.8 18. 7 18.9 

Elec . .l Comm. Equip./Comm. 13.l 22.0 27.4 29.8 5.1 4.J 24. 7 0.3 1. 7 2.7 3.8 3.5 4.1 7.3 
Petroleum .l Refining 8.] 7,0 9.8 2.5 8.7 37.5 10.0 2.8 0.6 1.9 1.2 3.5 6.8 3.1 
Transportation Equipmenl 7.5 10.8 5.5 20.1 2.J 3.7 14.6 0.8 0.2 0.3 2.8 4.0 1.2 6.4 
Professional .l Sci. Equip. 5.0 2.4 8.1 11.3 7.1 1.8 3.4 1.2 4.8 4.3 1.0 l.9 6.8 5.6 
MachineJ'}I 4.6 12.3 22.8 10.0 1.8 2.5 6.8 0.4 0.2 2.6 2.3 0.9 4.4 2.6 
Other Manufacruring 10.7 .$,6 2.7 3.1 14.4 7.5 9.6 33.8 1.3 16.0 2.2 7.0 12.5 6. 7 

Nonmaoufacluring 9.0 19.8 9.8 7.9 J.7 15.8 9.5 20.3 8.2 9.3 10.9 33.3 16.0 10.9 
Self-employed 8.0 6.8 l.S 3.1 1.0 10.6 3.2 9.0 11.5 3.8 63.2 18.2 17.4 20.1 
Non·dassifiable companies 7.2 5.0 6.5 7.1 4.0 9.3 7.0 4.5 5.0 8.3 10.4 24.9 12.2 18.3 ..... 

N 

TABLE 2B Distribution of Doctoral Scientists and Engineers Employed in Business and Industry by 
Industry Group and Field of Employment, 1977 

1977 Field of Employment 

All No 
1977 Business/lndustJY Group Fields Math Comp Phys Chem Earth Engr Agric Med Biol Psych SocSc Non Sc Rep rt 

Total 70600 1000 2900 3800 16500 3000 21700 2600 3000 3300 4700 1600 4900 1600 

% % % % % % % % % % % % % % 
Manufacturing 71.8 73.3 70.8 85.4 93.I 63.7 77.8 54.8 66.8 78.2 12.7 24.0 55.6 49.7 

Chemicals & Allied Products 25.0 10.2 5.5 8.6 54.1 8.4 11.8 18.9 56.8 50.5 2.5 4.3 20.9 18.J?~~ 
Elec. &Comm. Equip./Comm. 11.7 23.4 24.5 27.5 4.4 5.0 21.5 - - 2.7 3.4 7.2 4.8 5 ... ~ 
Petroleum .l Refining 7.6 5.0 4.2 2.2 9.2 37. 7 9.1 3.3 0.6 1.9 0.5 4.2 5.0 2.~1 

· Trarup!?rtation Equipment 7.1 12.3 8.4 18.8 2.J 1.3 14.3 0.7 1.1 0.2 2.1 3.3 2.2 6. I ' 
ProfeaSional .l Sci. Equip. 5.5 5.5 6.9 12.9 8.3 1.6 4.7 0.4 5.7 4.6 0.8 - 5.1 2.i:~ 
Machinery 4.9 7.2 19.l 12.6 2.0 1.7 6.9 0.9 1.0 3.3 1.4 0.1 4.3 J.J.< •• 
Other Maaufacturillg . 10.0 9.6 2.3 2.9 12.8 8.1 9.6 J0.6 1.7 15.0 2.0 5.0 13.3 10..(~ 

Nonmanufacturing 10.4 16.9 14.6 6.4 2.5 14.7 11.9 21.1 5.8 9.0 1.1 40.5 18.7 8.0 
Self-employed 9.7 5.2 4.6 2.1 1.2 7.2 4 .0 8.4 20.6 4.7 66.7 17.2 12.6 17.1 
Non-dauifiable companies 8.1 4.6 10.0 6.1 3.2 14.4 6 .4 15.6 6.8 8.1 12.8 18.3 13.1 25.2 
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in manufacturing, with 25 percent in chemical and allied 
products alone. 

Table 2A shows the distribution of the 52,900 
doctoral scientists and engineers employed in business 
and industry in 1973 by field of employment and business/ 
industry group. Table 28 give analogous data for the 
70,600 Ph.D.'s who were employed in business and industry 
in 1977. . 

In both survey years, the highest percentages of 
Ph.D. 's in most employment fields were working in manu
facturing businesses. In both 1973 and 1977 the manufacturing 
businesses included, for example, over 90 percent of those 
employed as chemists and over 80 percent of those employed 
as physicists. A majority of the Ph.D. 's in the biological 
sciences, engineering, mathematics, computer sciences, earth 
sciences, and medical sciences were also working in manu
facturing businesses. On the other hand, a greater number 
of Ph.D.'s employed in the social sciences were working in 
non-manufacturing, including real estate, banking, finance, 
and consulting institutions, than in any other business 
and industry group (33.3 percent in 1973 and 40.5 percent in 
1977}. An interesting finding is that in 1977 two out of 
every three Ph.D. 's working in psychology were self-employed. 

Although the number of S/E doctorates in manufacturing 
businesses increased from 40,100 in 1973 to 50,700 in 1977, 
the corresponding proportion of doctorates in manufacturing 
businesses declined between the two survey years (75.8 percent 
and 71.8 percent, respectively}. The employment field of 
computer sciences showed the greatest shift of S/E Ph.D.'s 
moving from manufacturing to non-manufacturing (82.2 percent 
were in manufacturing businesses in 1973 compared with 70.8 
percent in 1977}; however, the numbers increased from 800 in 
1973 to 2,100 in 1977. Agricultural sciences also had a 
high percentage of Ph.D. 's who changed from manufacturing 
businesses in 1973 to non-manufacturing businesses in 1977 
(from 66.2 percent in manufacturing businesses in 1973 
to 54.8 percent in 1977}. 

Estimates of the number of S/E Ph.D.'s by detailed 
business and industry group in 1977 are reported in Appendix 
F, Table F.2. Industrial organizations have been classified 
according to the Enterprise Standard Industrial Classification, 
which was developed by the Office of Management and Budget, 
Executive Office of the President, as revised by the 
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Securities and Exchange Co11111ission (SEC). A listing of 
these SEC codes is included following Table F.2. Table 
F.3 in Appendix F contains estimates of the number of S/E 
Ph.D.'s employed in business and industry in 1977 by fine 
field of employment. 

Primary Work Activity and Business/Industry Group 

Tables 3A and 3B present breakdowns of the business 
and industry categories in which S/E Ph.D.'s were employed 
and the principal functions that they performed. 

In both 1973 and 1977, research and development 
(R&D) was the predominant work activity of Ph.D. scientists 
and engineers. employed in business and industry--more than 
40.0 percent, excluding R&D management and administration. 
Between 1973 and 1977, the number engaged in R&D increased 
from 22,900 to 29,900. In both survey years over 50 percent 
of the Ph.D. 's who were working in the electrical and 
co11111unications equipment, transportation equipment, and 
machinery industries were employed primarily in R&D. 

In 1973 and 1977, approximately one-third of the 
S/E Ph.D. •s in business and industry worked in management 
and administration, the second most predominant work activity. 
The percentages of Ph.D.'s in the various manufacturing 
categories who worked as managers in 1977 ranged from 32.2 
percent in machinery to 46.5 percent in the "other manu
facturing" category. In contrast, only about 8.5 percent 
of the self-employed were engaged in management in 1977. 

The overall percentage of Ph.D.'s in management 
and administration dropped from 37.2 percent in 1973 to 
33.7 percent in 1977 (although the actual numbers increased 
from 19,700 to 23,800). This may be explained partly by 
the influx of new Ph.D. 's (i.e., 1973-1976 cohorts), who 
constituted 21 percent of the population employed in 
business and industry. An analysis of the 1977 data shows 
that 38.5 percent of those who received doctorates between 
1934 and 1972 were working in management and administration, 
compared with 16.3 percent of the recent doctorate re
cipients. The majority of the 1973-1976 Ph.D.'s--56.8 
percent compared with 38.5 percent of the 1934-1972 cohorts-
were working in research and development. 

For the most part, the distribution of Ph.D.'s by 
primary work activity and business and industry group 
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U1 

TABLE 3A Distribution of Doctoral Scientists uid Engineers F.mployed in Business uid Induatry by Primary Work Activity 
uid Industry Group, 1973 

1973 Business/Industry Group 

M•n11factur!ng 

Elec/ 
Olem/ Comm Prof· 
Allied Eqlllp/ Petri Trans Sci Non· 

1973 Prbnary Work Activily Total Total Prod Comm & R•f Equip Equip Mochlnery Other ma.nuf.ac. 
Total 52900 40100 14100 6900 4400 4000 2700 2400 5600 4800 

"' "' "' "' "' "' "' "' "' "' Research and Development 43.2 50.0 47.2 51.9 48.1 56.0 54.9 59.1 38.0 28.3 
Basic Rosean:h 6.6 7.9 10.8 6.4 6.J 4.8 12.7 8.$ 3.1 2.] 
Applied R<seuch U.9 28.5 27.0 31.0 JJ.O 34.2 27.7 22.2 24.6 18.2 
Dt..,lopment 11.7 IJ.6 9.4 2o.6 8.8 16.9 14.5 28.4 10.J 7.9 

Management and A.dmln.iJtration 37.2 40.0 42.2 34.9 38.4 36.9 38.7 29.6 49.6 40.2 
of R*an:h and ~lopmont 26.8 JO.I 11.6 29.I 25.J 29.2 J0.9 18.I 'U.6 24.8 
of Other lhan Ros. I. Dc..,I. 6.5 6.0 6.6 2.5 8.9 J.5 J.7 5.7 9.9 11.4 
of Rl.D ond Other Actlvltles J.9 J.9 J.O J.4 4.2 4.2 4.1 5.8 5.2 J.9 

Consulting 5.1 1.3 I.I 1.6 l.4 0.9 1.0 2.4 0.9 12.8 
Profoulonal Services 3.8 o.s 0.6 0.4 0.6 0.3 0.3 0.4 2.6 
Olhcr 9.1 7.3 8.1 4.9 10. 1 4.4 4.3 8.2 9.2 14.9 
No Report 1.6 1.0 0.8 0.3 1.3 J.5 1.2 0.3 l.8 1.3 

TABLE 3B Distribution of Doctoral Scientists uid Engineers Employed in Business uid lnduatry by Primary Work Activity 
uid Industry Group, 1977 

1977 BuJineas/lndustry Group 

Manfachning 

Elcc/ 
Cllem/ Comm Prof· 
Allied Equip/ Poul Trans Sci Non~ 

1977 Prbnary Work Aclivlty Tola! Total Prod Comm I. Ref Equip Equip Mlchincry Other m:tnufac. 

Total 70600 50100 17700 8200 5400 5000 3900 3500 7000 7400 

"' "' "' "' "' "' "' "' "' "' Research aod Devclopmen I 42.4 50.2 48.5 56.1 50.8 56.1 49.6 56.0 39.6 33.3 
Buie Rcseuch 6.5 8.2 11.7 6.6 7,0 4.9 9.J 8.J J.7 2.5 
AppU.d Research 21.4 27..2 26.4 26.J 1.f.1 JJ.S 26.4 21.6 24.8 20.6 
Dcvo!OPment 12.5 14.8 10.5 21.2 9.1 20.1 11.9 26.2 11.0 10.I 

Ma.nagemen1 and Admlnb:ttation 33.7 38. 1 40.4 33.1 33.8 34.3 38.6 32.2 46.S 33.0 
of R-an:h and Oevclopment 22.5 27.0 29.6 2S.5 19.5 24.1 28.8 22.I J/.4 14.J 
of Other 1.han Ru. I. Devel 8.6 8.1 8.1 5.4 10.9 5.4 5.9 8.2 12.2 16.4 
of Rl.D and Othor ActivlU•s 2.6 2.9 2.7 2.2 3.4 4.2 J.9 1.9 2.9 2.J 

Consultlna 5.1 1.3 I.I LS 2.6 1.2 0.7 2.5 0.7 11.S 
Professional Services 5.8 0.5 0.8 0.6 0.2 0.4 0. 1 0.7 4.4 
Other 10.7 9.0 8.4 8.2 11.S 6.8 10.S 8.6 10.2 16.0 
No Report 1.6 0.9 0.7 1.0 0.8 0.7 0.2 0.5 2.4 1.8 

Non-
Self· a. .. 
Empl Comp 

4200 3800 

"' "' 7.3 31.0 
1.5 4.9 
2.5 20.5 
J.J 5.6 

12.1 32.3 
2.9 21.2 
5.9 5.8 
J.J 5.J 

22.7 16.8 
36.4 3.9 
16.1 12.4 
5.4 3.7 

Non-
Self· a-. 
Empl Comp 

6800 5100 

"' "' 7.8 26.8 
I.I J.9 
0 IS. I 
2.2 7.8 
8.5 26.S 
J.O 15.5 
4.5 8.4 
1.0 2.6 

21.7 17.5 
45.3 7.0 
12.2 17.7 
4.S 4.S 
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showed little change from 1973 to 1977. In the petroleum 
industry, the percentage employed in management decreased 
from 38.4 percent in 1973 to 33.8 percent in 1977. Non
classifiable companies had a smaller percentage of managers 
in 1977 and a larger percentage of Ph.D.'s engaged in 
"other" primary work activities, including production, sales, 
quality control, and writing/editing. 

As expected, a majority of self-employed scientists 
and engineers were engaged in consulting or other professional 
services, 59. 1 percent in 1973 and 67.0 percent in 1977. 
While the percentage of S/E Ph.D. 's engaged in consulting 
activities was essentially unchanged between 1975 and 1977, 
the proportion providing professional services increased 
from 36.4 percent to 45.3 percent. 

Primary Work Activity and Sex 

Tables 4A and 48 show the distribution of men and 
women engaged in various work activities in business and 
industry in 1973 and 1977. 

The distribution by sex shows that research and 
development, the predominant work activity for the total 
S/E employed population (Tables 3A and 38), was also the 
main activity for women as well as men. In both survey 
years, however, a smaller percentage of women worked in 
R&D (35.3 percent for women vs. 43.4 percent for men in 
1973 and 31.2 percent vs. 42.9 percent in 1977). While 
a slightly higher proportion of women than men held jobs 
in basic research in both 1973 and 1977, women were less 
extensively engaged in development activities (3.5 percent 
for women vs. 11.9 percent for men in 1973 and 3.6 percent 
for women compared with 12.9 percent for men in 1977). 

The distribution also shows that management and 
administration was the second most frequent work activity 
for men, but not for women. In both survey years, sub
stantially smaller percentages of women held management 
and administrative positions, 13.5 percent compared with 
37.8 percent for men in 1973 and 11.8 percent.compared 
with 34.6 percent for men in 1977. Although a greater 
number of both men and women were employed as managers in 
1977, the proportion of men working in management decreased 
from 37.8 percent in 1973 to 34.6 percent in 1977. The 
relative decline for women during this period is not 
statistically significant. 
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Differences also exist in the proportions of men 
and women providing professional services. In 1973, 23.4 
percent of the women Ph.D. 's provided professional services, 
compared with only 3.3 percent of the men. Although the 
proportion of men in this activity remained essentially 
unchanged between 1973 and 1977, for women it rose to 30.5 
percent {approximating the percentage of women in R&D). 
Analysis shows that in 1977, 80.0 percent of the women 
engaged in professional services were self-employed psycholo
gists. The analysis also shows that a far higher percentage 

TABLE4A Doctoral Scientists and Engineers Working in Business 
and Industry by Primary Work Activity and Sex, 1973 

Sex 

1973 Primary Work Activity Total Male Female 

Total 52900 51600 1300 

% % % 
Research and Development 43.2 43.4 35.3 

Basic Research 6.6 6.5 12.4 
Applied Research 24.9 25.0 19.3 
Development 11. 7 11.9 3.5 

Management and Administration 37.2 37.8 13.5 
of Research and Development 26.8 27.3 8.4 
of Other than Res. & Devel. 6.5 6.6 2.3 
of R&O and Other Activltie 3.9 4.0 2.8 

Consulting 5.1 5.1 7.3 
Professional Services 3.8 3.3 23.4 
Other 9.1 8.8 17.5 
No Report 1.6 1.5 3.0 

TABLE 4B Doctoral Scientists and Engineers Working in Business 
and Industry by Primary Work Activity and Sex, 1977 

Sex 

1977 Primary Work Activity Total Male Female 

Total 70600 67800 2800 

% % % 
Research and Development 42.4 42.9 31.2 

Basic Research 6.5 6.4 9.6 
Applied Research 23.4 23.6 18.0 
DeveloJ>.ment 12.5 12.9 3.6 

Management and Administration 33.7 34.6 11.8 
of Research and Development 22.5 23.1 8.0 
of Other than Res. & Devel. 8.6 8.9 3.0 
of R&_D and Other Activities 2.6 2.7 0. 7 

Consulting 5.1 5.1 6.1 
Professional Services S.8 4.7 30.5 
Other 10.7 10.5 17.6 
No Report 1.6 1.6 2.7 
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of the women Ph.D.'s were self-employed, 37.6 percent vs. 
7.3 percent of the men in 1973 and 38.9 percent vs. 8.S 
percent of the men in 1977. 

Primary Work Activity by Field of Employment 

Tables SA and SB give the percentages of S/E Ph.D. 's 
performing the various primary work functions within each 
field of employment. 

A majority of the Ph.D. 's working in mathematics, 
computer sciences, physics, and chemistry were employed 
primarily in research and development activities in 1973 
and 1977. Although basic research was the principal activity 
of only about 6 percent of the total S/E Ph.D.'s in both 
survey years, relatively high percentages of the Ph.D.'s 
working in phYsics (20.0 percent}, biology (lS. l percent}, 
and chemistry (12.7 percent} were engaged in this activity. 
In both survey years, higher proportions of the Ph.D.'s 
in all fields were working in applied research--the prin
cipal activity of nearly one-fourth of the total S/E Ph.D. 
population--than in basic research. The employment fields 
of mathematics and phYsics had the highest percentages of 
Ph.D. 's in applied research (4S.9 percent and 42.8 percent, 
respectively, in 1977}. Although development was the 
primary activity of only 11.7 percent of the total group 
in 1973 and 12.S percent in 1977, in both years it was the 
principal work function of a high percentage of Ph.D.'s 
working in the computer sciences. In 1973, 39.S percent 
of Ph.D. 's employed in computer sciences were engaged in 
developing equipment, products, systems, or data (mainly 
for software systems}. In 1977, 44.l percent of those 
working in computer sciences were employed in development. 
In both survey years, one out of every five Ph.D.'s in the 
engineering field of employment was working in development. 

In 1973, high proportions of Ph.D. 's working in the 
life sciences were employed in management and administration; 
49.8 percent for medical sciences, 47.9 percent for agri
cultural sciences, and 4S.2 percent for biological sciences. 
Somewhat smaller percentages of the Ph.D. 's in these three 
fields were working in management and administration in 
1977. A decline in the percentage of Ph.D. 's working in 
management activities in the medical sciences was accompanied 
by an increase in the proportion of those providing 
professional services, from 12.8 percent in 1973 and 18.9 
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TABLE SA Distribution of Doctoral Scientists and Engineers Employed in Business and Industry by 
Primary Work Activity and Field of Employment, 1973 

197 3 Field of Employment 

All No 
1973 Primary Work Activity Fields Math Comp Phys Otem Earth Engr Agric Med Biol Psych Soc Sc Non Sc Rep rt 

Total 52900 800 1000 3500 14200 2100 17000 1700 2100 2900 2500 llOO 2900 llOO 

% % % % % % % % % % % % % % 
Research and Development 43.2 56.3 60.7 68.2 51.9 34.8 46.8 28.6 26 .3 41.0 ll.4 28.6 12.0 19.0 

BulcR-.n:h 6.6 S.9 5.7 16.7 11.9 5.4 /.3 2.6 7.1 15.2 3.1 2.0 0.2 4.6 

Applied Research 24.9 43.8 15.5 43.3 32.4 24.8 23. 7 19.I 14.9 22.4 6.9 23.5 5.7 10.7 

Development 11.7 6.6 39.5 8.2 7.6 4.6 21.8 6.9 4.3 3.4 1.3 3.0 6.1 3.7 

Management and Administration 37.2 23.4 27.5 25.4 39.4 39.0 37.7 47.9 49.8 45.2 16.1 32.2 41.2 39.2 

of Research and Development 26.8 17.3 16.2 21.6 31.8 19.9 27.6 36. 7 39.5 36.7 7.1 17.7 14.2 19.7 

of Other than Res. .t Devel. 6.5 3.6 7.9 1.7 4.4 9.5 5.8 6.5 5.9 4.2 7.5 10.2 21.7 15.0 

of R&.D and Other Activities 3.9 2.5 3.4 2.0 3.1 9.5 4.3 4.6 4.3 4.4 1.5 4.3 5.3 4.5 

Consulting 5.1 9.6 3.8 2.6 1.3 13.0 5.4 6.4 1.7 4.5 15.2 20.8 7.7 2.8 

Professional Services 3.8 2.9 0.6 0.3 0.4 0.3 0.3 1.2 12.8 0.9 50.0 0.6 7.5 3.1 

Other 9.1 7.7 7.4 2.3 6.0 12.0 8.7 13.7 6.9 6.7 5.0 17.7 30.l 21.5 

No Report 1.6 0.1 1.3 I.I 1.0 I.I 2.2 2.6 1.7 2.3 0.2 1.5 14.5 

..... 
~ 

TABLE SB Distribution of Doctoral Scientists and Engineers Employed in Business and Industry by 
Primary Work Activity and Field of Employment, 1977 

1977 Field of Employment 

All 
No 

1977 Primary Work Activity Fields Math Comp Phys Otem Earth Engr Agric Med Biol Psych Soc Sc Non Sc Rep rt 

Total 70600 1000 2900 3800 16500 3000 21700 2600 3000 3300 4700 1600 4900 1600 

% % % % % % % % % % % % % % 

Research and Development 42.4 66.4 57.8 70.9 55.2 41.1 45 .7 25 .9 25 .7 39.2 9.5 43 .7 8.7 20.7 

Basic Research 6.5 7.5 3.6 20.0 12.7 8.3 1.9 1.0 6.4 15.1 2.1 4.8 0. 7 I.I 

Applied Research 23.4 45.9 JO.I 42.8 33.3 29.1 22.3 18.6 14.9 18.7 6.9 38.1 5.3 9.5 

Development 12.5 13.I 44.1 8.1 9.2 3. 7 21.5 6.3 4.4 5.4 0.5 0.8 2.8 10.0 

Management and Admin istrntion 33.7 12.4 24.0 21.0 35.8 32.9 36.3 42.9 41.8 43.3 12.3 19.1 45.5 33.5 

of Research and Development 22.5 5.9 14.3 17.5 28.8 15.2 24.3 28.9 34.3 34.9 6.3 14.3 9.0 20.5 

of Other than Res. &. Devel. 8.6 3.5 7.2 2.4 4.6 14.7 8.5 12.2 5.7 6.5 4.4 3.3 32.I II.8 

of R&.D ud Other AclMties 2.6 3.0 2.5 1.2 2.3 3.1 3.5 1.7 ] . 7 2.0 1.6 1.5 4.4 1.3 

Consulting 5.7 9.3 5.0 2.4 1.2 9.5 6.3 10.6 4.1 6.5 14.9 13.7 4.6 5.8 

Professional Services 5.8 0.7 I.I 0.3 0.9 0.9 0.2 2.4 18.9 1.6 57.5 2.1 6.S 4.4 

Other 10.7 10.3 9.6 4.9 6.2 14.4 10.8 15.6 6.5 8.7 4.2 16.7 32.7 17.8 

No Report 1.6 0.9 2.6 0.3 0.8 1.3 0.9 2.7 2.9 0.6 1.6 4.8 2.0 17.8 
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percent in 1977. In both survey years, high proportions 
of Ph.D. 's employed in the nonscience fields, which include 
business administration, worked in management (41.2 percent 
in 1973 and 45.5 percent in 1977}. 

In the social sciences, a shift from management and 
administration to R&D occurred between 1973 and 1977. In 
1973, 32.2 percent of the Ph.D. 's employed in the social 
sciences were engaged in management, compared with 28.6 
percent in R&D. By 1977, the proportion in management had 
declined to 19.l percent, while the proportion in R&D had 
increased to 43.7 percent. A similar movement from manage
ment to R&D took place in mathematics, where the proportion 
of Ph.D.'s in management and administration decreased from 
23.4 percent to 12.4 percent between 1973 and 1977 and the 
proportion in R&D increased from 56.3 percent to 66.4 per
cent. 

In 1973, 50 percent of the Ph.D.'s employed in 
psychology provided professional services. By 1977, 57.5 
percent of the Ph.D.'s in the employment field of psychology 
were engaged in this activity. Analysis shows that in 1977, 
66.4 percent of all Ph.D. 's providing professional services 
were working in the field of psychology. 

Area of National Interest and Federal Support Status 

Of the 70,600 science and engineering Ph.D.'s 
working in business and industry in 1977, an estimated 
15,600 had some portion of their work supported by federal 
funds. Of these, nearly 60 percent reported a significant 
amount of their professional time was devoted to national 
defense or energy/fuel matters. Much smaller percentages 
of the federally supported S/E Ph.D. 's in business and industry 
were working in each of the other national interest areas 
(Table 6). 

In contrast, scientists and engineers who received 
no funding from U.S. government sources were most fre
quently involved in energy/fuel or health topics (18.0 
percent and 15.6 percent respectively). Over one-third of 
the total S/E population in business and industry devoted 
significant amounts of professional time to either health 
or energy/fuel. 

Comparable 1973 data are not available because the 
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1973 survey questionnaire did not include an item on area 
of national interest. 

TABLE6 Distribution of Doctoral Scientists and Engineers Employed in Business and 
Industry by Area of National Interest and Federal Government Support Status, 1977 

Federal Government Support Status 

Receiving Not Receiving Don't Know/ 
Area of National Interest Total Support Support No Report 

Total 70600 15600 53400 1600 

% % % % 
Energy and Fuel 19.0 23.9 18.0 6.2 
Food and Other Agricultural Products 6.6 1.7 8.1 2.3 
Natural Resources Other than Food 

and Fuel 2.0 1.2 2.3 0.5 
Environmental Protection 9.1 8.3 9.5 2.5 
Defense 8.3 34.0 1.0 1.6 
Space 1.6 6.1 0.4 1.1 
Health 14.0 8.8 15.6 9.6 
Education 2.2 1.6 2.3 1.0 
Transportation, Communication 4.3 3.3 4.6 1.7 
Other Areas 5.7 4.3 6.2 4.4 
No Report 27.2 6.8 31.8 69.1 

Business and Industry Group by Agency of Federal Support 

Table 7 gives the distribution of the 15,600 
scientists and engineers who were receiving U.S. government 
support in 1977 by business and industry group and the 
agency providing the support. 

Nearly one-half of all federal funded S/E Ph.D. 's 
received at least part of their support from the Department 
of Defense (DOD). Of these individuals, one-third were 
employed in the manufacturing of transportation equipment 
(primarily aircraft, missiles, and ships), while 22.5 
percent worked in the electrical and corrmunications equip
ment industry. 

The Energy Research and Development Administration 
{ERDA) 15 was the second largest supporter of indust~v-em 
ployed Ph.D. 's. ERDA-funded scientists and engineers were 
employed primarily in businesses that manufactured electronic 

15ERDA was reorganized and absorbed by the Department of 
Energy, which was created after the 1977 Survey of Doctorate 
Recipients was conducted. 

21 

Copyright © National Academy of Sciences. All rights reserved.

Ph. D.'s in Business and Industry
http://www.nap.edu/catalog.php?record_id=19838

http://www.nap.edu/catalog.php?record_id=19838


N 
N 

TABLE 7 Distribution of Doctoral Scientists and Engineers Employed in Business and Industry by Industry Group and Agency of 
Federal Support, 1977 

Agency of Federal Support 

Other Agency 
1977 Business/Industry Group Total DOD DHEW DOT ERDA EPA NASA NSF NRC or Dept. 

Total 15600* 7300 1600 500 4500 1000 1900 500 400 1700 

% % % % % % % % % % 
Manufacturing 64.0 72.2 27.9 34. l 78.7 39.9 72.9 44.0 52.2 21.5 

Olemicals cl Allied Products 9.7 2.6 14.3 2.2 22.2 12.8 1.6 4.8 35.J I. 7 
-

Elec. cl Comm. Equip./Comm. 19.6 22.5 2.1 8.3 28.8 4. 7 16.5 15.0 12.5 6.1 
Petroleum &. Refining 2.2 0.3 0.7 6.7 3.0 3.5 
Transportation Equipment 21.8 33.3 19.6 14.8 9.9 41.6 12.l 4.3 
Professional cl Sci. Equip. 2.8 4.2 0.4 1.3 4.1 5.8 1,8 2.5 
Machinery 4.6 6.4 9.0 2.8 1.0 5.0 3.9 0.2 2.8 
Othe_r Manufacturing --- 3.3 3.0 l.5 I .I 3.9 0.5 3.4 8.J 2.8 4.1 -

Nonmanufacturing 16.1 15.S 17.0 36. l 13.2 29.2 13.7 24.7 24.0 33.8 
Self~mployed 8.6 2.7 33.1 7.2 1.9 6.9 2.0 8.0 6.2 23.6 
Non-classifiable companies 11.4 9.6 22.0 22.6 6.2 24.0 11.4 23.2 17.6 21.0 

Supporting 
Agency 
Unknown/ 
No Report 

300 

% 
73.7 
24.2 
21.5 
2.7 

15.7 

5.1 
4.5 
S. I 

15.0 
6.1 

*Respondents to the 1977 Survey of Doctorate Recipients could report more than one agency of support , therefore, the total for all agencies exceeds 15,600. 

DOD - Department of Defense EPA - Environmental Protection Agency 
DHEW - Department of Health, Education, and Welfare NASA - National Aeronautics and Space Administration 
DOT - Department of Transportation NSF - National Science Foundation 
ERDA - Energy Research and Development Administration NRC - Nuclear RecuJatory Commiasion 

(now Department of Energy) 
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TABLE SA Distribution of Doctoral Scientists and Engineers by Type of Employer and Field of Doctorate, FY 1972 Ph.D. Recipients 

All 
1973 Employer Fields Math Comp Phys Cllem F.arth Engr Agric Med Biol Psych SocSc 
Total Employed 16600 1000 200 1400 1700 soo 2900 700 soo 2800 2000 2900 

'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 
Business and Industry 17.3 6.1 23.7 20.3 26.9 14.2 48.0 19.7 9.1 4.0 S.3 s.s 
Educational Institution 62.4 83.1 Sl.S 49.9 S6.2 60.4 32.S 66.6 69.2 76.S S8.6 82.6 
Government 12.2 6.6 19.S 2S.2 11.S 23.6 14.3 13.4 8.9 9.9 10.8 7.1 
Other 8.0 4.2 S.3 4.6 S.4 1.9 S.1 12.9 9.S 2S.2 4.7 
No Report 0.1 0.3 0.1 0.1 

N w 

TABLE 88 Distribution of Doctoral Scientists and Engineers by Type of Employer and Field of Doctorate, FY 1976 Ph.D. Recipients 

All 
1977 Employer Fields Math Comp Phys Cllem F.arth Engr Agric Med Biol Psych SocSc 

Total Employed 16000 700 300 1000 1400 600 2200 700 600 2800 2600 3100 

'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 'Jr, 

Business and Industry 18.S 10.3 S1.0 21.S 34.6 14.4 46.9 17.9 11.6 6.7 9.8 9.2 
Educational Institution 61.7 78.4 33.3 60.3 S4.0 62.1 38.2 S8.3 62.1 76.4 S2.3 75.8 
Government 9.3 7.3 10.1 6.0 20.4 12.S 18.9 13.2 8.1 7.7 7.1 
Other 10.2 4.0 9.6 7.4 4.9 3.1 2.S 4.9 13.2 8.6 29.S 7.8 
No Report 0.2 0.1 0.6 0.6 0.2 0.6 0.1 
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and COl'flllunications equipment, chemicals and allied products, 
and transportation equipment. The largest proportion of the 
Ph.D.'s whose work was supported by the National Aeronautics 
and Space Administration (NASA) were employed in the manu
facturing of transportation equipment, 41.6 percent. 

Relatively high percentages (ranging from 24 to 36 
percent) of the Ph.D.'s whose work was funded by the 
Department of Transportation (DOT), the Environmental Pro
tection Agency (EPA}, the National Science Foundation (NSF), 
and the Nuclear Regulatory COl'flllission (NRC) were employed in 
non-manufacturing businesses. 

Almost one-third of the Ph.D. 's whose employment was 
supported by the Department of Health, Education and Welfare 
(DHEW) were self-employed. An analysis of this group indicated 
that nearly two-thirds were psychologists engaged in con-
sul ting or professional services. 

Type of Employer and Field of Doctorate for Recent Ph.D.'s 

Table SA gives the 1973 Survey data for all indi
viduals who received their Ph.D.'s in science and engi
neering in fiscal year 1972 (July 1, 1971 - June 30, 1972). 
Table SB gives analogou~ statistics from the 1977 Survey 
for fiscal year 1976 (July 1, 1975 - June 30, 1976). 

By field of Ph.D., recent Ph.D. 's in computer 
sciences showed the greatest increase in industrial employ
ment between 1973 and 1977 (from 23.7 percent to 57.0 per
cent), with a corresponding decline in the percentage 
employed in educational institutions (from 51.5 percent to 
33.3 percent). During the period an increasing proportion 
of new psychologists accepted employment in business and 
industry, 5.3 percent in 1973 and 9.S percent in 1977. 
There was a slight increase in the percentage of new S/E 
Ph.D.'s taking jobs in business and industry between 1973 
and 1977 (17.3 percent compared with lS.5 percent), but this 
was not statistically significant. 

Similar proportions of recent Ph.D.'s took jobs in 
educational institutions in 1977 (61.7 percent) as in 1973 
(62.4 percent). However, shifts into and out of academic 
employment occurred in a number of fields. Like computer 
scientists, a smaller portion of the social scientists 
accepted jobs in educational institutions in 1977 (75.S 
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percent) compared with 1973 (82.6 percent). In only a few 
fields was there a relative increase in academic employ
ment for new Ph.D.'s, and among these only physics Ph.D. 's 
showed a statistically significant gain {from 49.9 percent 
to 60.3 percent). This increase appears to be related to 
a decrease in the proportion of Ph.D. physicists entering 
government service (from 25.2 percent to 10.l percent). 

For all fields combined, the percentage of recent 
doctorate recipients who accepted government employment 
{federal, state, or local) declined from 12.2 percent in 
1973 to 9.3 percent in 1977. Among the individual fields, 
the largest decrease between 1973 and 1977 {15.l percentage 
points) occurred for government employed physicists. A 
relative decline also occurred in the employment of chemists 
in government from ll.5 percent to 6.0 percent. In a number 
of other fields, estimated differences in the percentages 
of government employment are not statistically significant. 
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2 
Ph.D. Salaries in Business and 
Industry 

In this chapter, median annual salaries of science 
and engineering Ph.D.'s employed full-time in business and 
industry are examined in relationship to their primary work 
activity, business and industry group, and field of employ
ment. Changes in salaries between 1973 and 1977 are com
pared with cost-of-living increases that occurred during 
the same period. 

Salary Estimates by Primary Work Activity 
and Business/Industry Group 

Tables 9A and 98 show the estimated median annual 
salaries for the total full-time S/E Ph.D.'s employed in 
business and industry by the type of work they performed. 

The median annual salary estimates for the business/ 
industry employed S/E Ph.D.'s were $23,200 in 1973 and 
$29,900 in 1977. Among the business and industry groups, 
self-employed doctoral scientists and engineers had the 
highest median salaries in both 1973 {$30,200) and 1977 
{$32,400). This finding appears to be related to the large 
proportion of self-employed individuals providing pro
fessional services, an activity for which median salaries 
were as high as $30,600 in 1973 and $36,500 in 1977. Along 
with the self-employed group, Ph.D. 's working in the petro
leum and refining industry had an estimated median salary 
of approximately $32,000 in 1977. Ph.D. employees of non
classifiable companies had the lowest median salary for 
that year, $25,900. Estimated 1973 median salaries varied 
little among the other business and industry groups, 
ranging from $22,000 in other manufacturing to $24,000 
in the electrical and communications equipment and the 
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N 
CX> 

TABLE 9A Median Annual Salaries of Doctoral Scientists and Engineers Employed In Business and Industry by Primary Work Activity 
and Industry Group, 1973 

1973 Bwln..,/I ndustry Group 

Manuf1tturina 

flee/ 
Total ~ml Comm Prof/ 
M.anu- Alliod F.qulp/ Petti Tnns Sci Non~ Self-

1973 Primaiy Worlt Aclivily Total factu. Prod Comm &. Ref F.quip Equip Machinery Other ma:nufac. Empl 

(In Thousands of Doll.tn) 
Total $23.2 $21.1 $22.7 S24 .0 $23.S $23.3 $23.S $24.0 S22.0 S22.8 $30.2 
Rcscarch and Devtlopmen1 21 .3 21.4 20.9 22.3 21.S 21.8 21.9 22 .S 19.S 20.8 

BukRcscmh 21.6 21.7 21.2 :U.4 22.I 20.7 21.5 U.7 19.2 
AppliedRoJear<h 11.J 21.2 10.9 22.1 21.4 21.5 22.0 21.8 19.8 21.1 
Development 21.1 21.4 20.6 21./ 21.6 21.J 22.1 22.2 18.8 19.7 

M1.nqement and Admini:nration 21.0 21.1 26.3 28.8 29.S 26.S 21.8 29.3 25.7 26.8 26.7 
of Research and Dcvclopmenl 26.1 26.4 25.8 18:9 27.2 26.4 27.6 28.2 25. / 25.5 
of Other than Ros. & Devol. 29.8 29.5 28.5 10.2 14.I 29.4 15.I 10.6 
of R.\D •nd Olher Activities 28.6 29.7 28.9 25.8 J6.I 26.4 

~~ ---·. 10.5 28.2 
Consulting 25.1 2S.I 21.S H.7 
Professional Scrvioe:s 30.0 21.8 30.6 
Other 21.l 22 .2 22.4 22.9 23.8 23.7 19.6 20.2 14.S 
No Repor1 23.3 23.4 

NOTE: Medlin .nle.ries were computed only for Ph .O.'a employed ful.l·tlme . Median Hltrie:s have nol been c1Jcula1ed for e.ellJ whh fewer than 20 indhidualJ 
nportlna 11lary. 

TABLE 9B Median Annual Salaries of Doctoral Scientists and Engineers Employed In Business and Industry by Primary Work Activity 
and Industry Group, 1977 

1977 Business/Industry Group 

Manuracturin1 

Elec/ 
To!AI Chem/ Comm Prof/ 
M.anu- AU led Equjp/ """I Turu Sd Non~ Sclf-

1977 Primary Work Activily To1ol faclU. Prod Comm ol Ref Equip Equip Machinery Other manu.fac. Empl 

(In Thowamb of Dollu>) 
To!AI $29.9 $30.l $30.2 S29.9 Sll.8 $29.S S30.3 Sl9.4 $28.7 S27.3 $32.4 

Re-search and Ocvc:topmcnt 27.2 27.S 27.0 28.3 28.9 27.S 28.2 27.4 24 .9 2S.S 30.0 
Bask R-an:h 27,4 27.7 27.0 29.4 28.7 27.8 27.3 30.5 u.o 
ApPlledR-.ldl 27.4 27.5 26.8 28.9 28.S 27.6 28.9 27.1 25.5 26.7 
DevclopmenL 26.9 27.J 27.6 27.J JO.O 27.4 28.0 27.2 23.9 :U.5 

Manra&emeni and Adrnlnlstration 34.6 35.3 3S.2 36.3 38.7 33.9 36.2 33.9 33.1 31.8 30.l 
ofR~h 1nd Dcvdopment 14.1 J4.9 14.7 36.8 J7.2 11.5 16.5 JJ.6 12.J 11.6 
of 01hcr lhan R<s. cl Devol. 3S.4 36.9 39.0 JJ.4 41.5 J5.8 Jl.O lS.8 J9.2 31.8 28.4 
of RclD &nd Other Aclivitlu ]4.9 35.2 JO JS.6 12.I 17.0 

Consulllna 30.0 30.2 31 .J 29.S 30.S 
Professional Service! 3S.2 25.7 24.l 36.S 
Other 26.6 28.0 29. 1 26.7 30.8 26.6 26.2 29.4 27.0 23.l 20.0 
No Report 26.2 26.2 

NOTE: Median 11larl• were computed only ror Ph .D.'• emplo,-ed f\111-llme. Median 1alul• have not been calculated for celb with fewer than 20 indJvtduala 
reporttn11al11y . 

Non-
a ... 
Comp 

S22.7 

20.4 
20.2 
20.5 
20.4 
26.0 
26.8 
26.0 
25.0 
23.7 

17.7 

Non· 
a ... 
Comp 

SlS.9 

24 .7 
21.9 
25.S 
22.3 
30.1 
30.1 
29.6 

21.S 
30.8 
23.6 
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machinery industries. 

Among the various primary work activities, the 
highest median salaries in 1977 were estimated for those 
who were engaged in management and administration ($34,600) 
and professional services ($35,200). In 1973, managerial 
and administrative Ph.D.'s in the petroleum and refining, 
machinery, and electrical and conmunications equipment 
industries had a median salary of approximately $29,000. 
In 1977, management salaries in petroleum and refining 
($38,700), electrical and conmunications equipment ($36,300), 
and.professional and scientific equipment ($36,200) were 
among the highest estimated medians. 

In research and development, the primary work activity 
in which the highest percentage of Ph.D.'s were engaged in 
both years (over 40 percent), median salaries were about 20 
percent below salaries earned by those Ph.D. 's in management 
and administration ($21,300 vs. $27,000 in 1973 and $27,200 
vs. $34,600 in 1977). (See Tables 3A and 3B for the distri
bution of S/E Ph.D.'s by primary work activity and business/ 
industry group.) Median salaries for those enga~ed in R&D 
in the manufacturing sector ranged from $19,500 (other 
manufacturing) to $22,500 (machinery) in 1973 and from $24,900 
(other manufacturing) to 28,900 (petroleum and refining) 
in 1977. In both survey years, the median salaries of Ph.D.'s 
working in basic research, applied research, and development 
were comparable both for the total population and most 
business and industry groups. 

Longitudinal comparison of salary data shows that 
the median annual salary of all doctoral scientists and 
engineers employed full-time in business and industry in
creased nearly 29 percent between 1973 and 1977 (from 
$23,200 to $29,900). However, the Bureau of Labor Statistics 
reported an increase in the Consumer Price Index of approxi
mately 38 percent, from 128.6 in February 1973 to 177.l in 
February 1977, 16 the two months for which the data were 
requested in the 1973 and 1977 Survey questionnaires. Thus, 
the 1977 median salary for S/E Ph.D. 's employed full-time 
in business and industry was less than the 1973 median 
when adjusted for inflation. 

16U.S. Department of Labor, Bureau of Labor Statistics, Monthly 
Labor Review, April 1973, Vol. 96, No. 4, p. 112 and April 1977, 
Vol. 100, No. 4, p. 109. The index numbers are computed on a 
base of 100.0 for 1967. 
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Changes in median annual salaries over the oeriod 
varied among the business and industry groups. In 1977, the 
median salary for all manufacturing groups was 30 percent 
higher than in 1973 ($30,100 vs. $23,100), while salaries 
in norvnanufacturing and non-classifiable companies had 
risen less than 20 percent (from $22,800 to $27,300 and 
from $22,700 to $25,900). During this period self-employed 
scientists and engineers showed an increase of only 7.3 
percent, although in both years the self-employed groups 
had the highest median salaries. 

Salary increases varied less by primary work 
activity over the 4-year period than by business and industry 
group. The medians for the major activities of R&D and 
management and administration both increased about 28 
percent between 1973 and 1977. Within management and adminis
tration, managers of R&D had the highest salary increase 
between 1973 and 1977, from $26,300 to $34,300 (30 percent). 
Among the other major work activities, Ph.D. 's engaged in 
consulting and professional services had the smallest 
increase (20.0 percent and 17.3 percent, respectively). 
This is consistent with the small increase noted earlier 
for self-employed scientists and engineers, two-thirds of 
whom were engaged either in consulting or in providing 
professional services in 1977. 

Salary by Primary Work Activity and Field of Employment 

Tables lOA and lOB give the 1973 and 1977 median 
salaries of full-time employed S/E Ph.D. 's in business and 
industry according to their work functions and employment 
fields. 

For both survey years, the salaries of S/E Ph.D.'s 
showed considerable variation by field of employment. In 
1973, the highest estimated medians were $30,000 for Ph.D. 's 
working in psychology, $27,300 for those in the social 
sciences, $26,200 for scientists in medical sciences, and 
$25,900 for S/E Ph.D. 's working in nonscience fields. The 
Ph.D. scientists in agricultural fields had the lowest 
med1an salary in 1973, $21,800 per year. 

In 1977, the highest median salaries were again 
for Ph.D.'s working in psychology ($33,600), followed 
by those in medical sciences ($33,200) and the nonscience 
fields ($31,800). There were slight differences in the 
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TABLE I OA Median Annual Salaries of Doctoral ScientisU and Engineers Employed in Business and Industry by Primary Work 
Activity and Field of Employment, I 973 

1973 Field of Employment 

All No 
1973 Primary Wort Activity Fields Matb Comp Phys a.em Eartb Engr Agric Med Biol Psych SocSc Non Sc Repn 

Total S23.2 $13.8 S22.2 Sll.8 $22 .3 S22..6 
(In Thou.and.! of Doll•rs) 

S2l.2 $21.8 S26.2 S22.6 Sl0.0 $27.l $25.9 $24 .4 
Research and Devt:lopme:nt 21.l 13.1 21.l 22.4 20.9 10.6 21.5 18.9 21.6 20.7 25.3 22.7 21.1 20.6 

Ba$1eRC!eUoh 21.6' 21.9 11.S 22S 20.1 20f 
Applied Research 11.J 23.6 22.6 22.1 20.7 20.6 21.4 19.0 22A 20.9 24.2 
Development 21.J 20.S 22.7 20.8 21. 7 

M.anqcment and AdmhilibatiOn 27.0 27 .0 28.7 25.7 25.4 27.2 25.l 29.8 25.9 33.1 35.0 l 1.1 30.6 
orRefUlch ond Devc!Opmorn 2U - 28.9 ·25,4 25.2 26.9 lJ.O 29.2 25.8 29.9 29.2 26.8 
of Other than RJ:s. &. Dcvd. 29.8 17.S 25. 7 18.6 25.7 31.4 Jl.2 
of IY.D a.nd Other ActJYitltsi 28.6 J2.6 26.5 27.2 16.1 -Consu(~ng 25.1 25.0 22.7 25.7 30.2 

Profeufonal S•ivlces 30.0 3S.O 30.3 
Other 21.1 20.3 21.8 20.9 23.0 21.1 20.8 24.0 
No Repofl 23 .3 

NOTE: Median uluiel were computed only for Ph .D. •1 employed fuU·llme. Median ulmi• have not beetl calculated for cells with fewer tbu 20 indMd_. npordaa aalaty. 

w _. 
TABLE I OB Median Annual Salaries of Doctoral Scientists and Engineers Employed in Business and Industry by Primary Work 
Activity and Field of Employment, I 977 

1977 Field of Employment 

All No 
1977 Primary Wort Activity Fields Motb Comp Phys Cllem Earth Engr Agric Med Biol Psych SocSc Non Sc Repn 

(In ThOuAnds cf Oollm) 
Total $29.9 $27 .7 $26.7 $29.8 $19.S $28.7 $29.9 $21 . l $33.2 $27.3 $33.6 SJO.I S31.8 $33.9 

Re.earch •nd Dcvclopmen1 27.2 26.8 25.3 28.S 26.7 27.8 27.6 15.1 27.3 2S.I 30.0 19.3 2S.2 32.8 
11.,rc Rcseorcb ·n4 "28.0 21.0 21.8 J0.2 26.8 25.5 
Applied R ... a.rch 27.4 27.0 18.0 19.0 26.5 28.0 27.$ 2S.O 28.1 25.4 29.8 29.J U.8 
De\'elopment 26.9 24.8 27.1 27.3 27.5 229 

Monqement and Adrn.lnlstntion 34.6 32 8 34.4 33.8 33.3 3S.O 29.5 36.6 31.0 33.8 3S.9 40.4 31 .0 
orReseuch and Developrnen! 34.J - JS.4 '"15.8 •J4.0 JJ.I 34 .. 8 J0.2 JS.7 30.9 31.4 3:,:9 40.4 16.2 
of Othor than Res. 4 Duel. 3S.4 30.5 34.1 31.1 15.0 27.8 42.7 12.0 40.4 
of R&D ond Othor Activities JO 121 36.9 40.I - -Ccnmlling 30.0 29.1 30.1 28.7 22.9 30.4 32.0 

Profeaiona.I Services 3S.2 54.4 35.6 26.6 
Ollm :OU 23.J is.:; 28.1 lS.3 16.8 27.1 25.9 21.2 29.9 16.7 :;o.• 
No Report 26.2 

NOTE: Median aalariel were computed ontr fOf Ph.D."1 employed full-time. Median 1alariel hive not beetl calculated for celll with fewer than 20 lncllYldu• nportin1 aalary . 
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median salaries in the other employment fields, ranging from 
a low of $26,700 in computer sciences to $30,100 in the social 
sciences, a range of less than $3,500. 

Examination of salaries by primary work activity 
indicate that median salaries for Ph.D. 's employed in re
search and development in 1973 ranged from $25,300 for psy
chologists to $18,900 for agricultural scientists. In 1977, 
the R&D salaries ranged from a median of $30,000 for psy
chologists to $25,100 for agricultural and biological 
scientists (excluding the "no report" category). 

In management and administration, the highest median 
salaries in 1973 were for Ph.D.'s in the social sciences 
($35,000) and psychology ($33,100}. Relatively low median 
salaries for managers and administrators (approximately 
$25,000) were estimated for Ph.D.'s in agricultural sciences, 
earth sciences, and chemistry. However, managers of R&D 
and other activities in the field of chemistry in 1973 
had a relatively high median salary of $32,600. By 1977, 
the highest median salaries for managers and administrators 
were in the nonscience fields ($40,400}, the medical sciences 
($36,600), the social sciences ($35,900), and engineering 
($35,000). The estimated management salaries for all other 
fields in 1977 ranged from $34,400 for those working in 
physics to $29,500 for those in the agricultural sciences. 

The data in Tables SA and SB indicate that well over 
one-half of the Ph.D. 's employed in psychology were engaged 
in either consulting or professional services activities. 
The median salaries for these activities were $25,700 for 
consulting and $30,300 for professional services in 1973. 
Corresponding estimates for 1977 were $30,400 for consulting 
and $35,600 for professional services. Ph.D. engineers--
who constituted one-third of all consultants in both surveys-
had an estimated median salary of $22,700 in 1973 and $30,100 in 
1977. Between 1973 and 1977 the median salary of Ph.D.'s 
who were providing professional services and working in the 
medical sciences rose from $35,000 to $54,400. 

As noted, the Consumer Price Index rose approximately 
38 percent between February 1973 and February 1977, the 
reference time period of the two surveys. None of the in
creases in median salaries in the various fields of employ
ment kept pace with the rise in the cost of living, as is 
evident from Table lOC. 
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The median salary for Ph.D. 's working in chemistry 
increased more than 32 percent between 1973 and 1977. Medians 
for the social scientists and psychologists increased only 10.2 
percent and 12.0 percent, respectively. For most fields, the 
increase was substantially below the rate of inflation. 

TABLE lOC Median Salary Increases Between 1973 and 1977 
for S/E Ph.D.'s in Business and Industry 

Estimated Median Salary 
(In Thousands of Dollars) 

1973 1977 %Increase 

All Fields $23.2 $29.9 28.9% 

Mathematics 23.8 27.7 16.4 
Computer Sciences 22.2 26.7 20.3 
Physics 23.8 29.8 25.2 
Chemistry 22.3 29.5 32.3 
Earth Sciences 22.6 28.7 27.0 
Engineering 23.2 29.9 28.9 
Agricultural Sciences 21.8 27.1 24.3 
Medical Sciences 26.2 33.2 26.7 
Biological Sciences 22.6 27.3 20.8 
Psychology 30.0 33.6 12.0 
Social Sciences 27.3 30.1 10.2 
Nonscience Fields 25.9 31.8 22.8 
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3 
Mobility of Ph.D.'S in Business 
and Industry 

The longitudinal nature of the data from the Survey 
of Doctorate Recipients lends itself to an assessment of the 
career patterns of Ph.D.'s in the United States. Chapter 3 
addresses the issues of mobility for science and engineering 
doctorates in business and industry. including field mobility 
(the transition from field of doctorate to field of employ
ment). employer mobility (movement among employment sectors), 
and industry group mobility (movement among the various 
segments of the business and industry sector). 

Field Mobility 

Data on mobility from doctoral field to employment 
field for the scientists and engineers employed in business 
and industry in 1977 are presented in Table 11. 

In 1977, the S/E Ph.D.'s showing the highest pro
portion of employment in their doctoral fields were computer 
scientists (92.3 percent) and psychologists (88.4 percent). 
Large proportions of engineers (81.9 percent), and medical 
scientists (80.0 percent) were also working in their fields. 
Ph.D. recipients who were least likely to be employed in fields 
corresponding to their doctoral disciplines were mathematicians 
(with only 36.6 percent remaining in the field). physicists 
and astronomers (40.7 percent). biological scientists (41.4 
percent), and social scientists {48.9 percent). 

Approximately 30 percent of all S/E Ph.D.'s in 
business and industry in 1977 were working in engineering. 
the largest field of employment. In addition to the high 
percentage of engineering Ph.D.'s working in their field, 
31.2 percent of the physicists. 17.6 percent of the mathe-
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TABLE 11 Field of Mobility of Doctoral Scientists and Engineers Employed in Business and Industry, 1977 

Field of Employment 

All No 
Fields Math Comp Phys Oiem Earth Engr Agric Med Biol Psych Soc Sc Non Sc Rep rt 
N % % % % % % % % % % % % % 

Field of Doctorate 70,600 l.S 4.2 S.3 23.4 4.2 30.8 3.6 4.3 4.7 6.7 2.3 6.9 2.3 

Mathematics 1,800 36.6 24.4 o.s 0.9 17.6 6.2 0.4 1.9 11.0 0.4 
Computer Sciences 600 92.3 0.3 3.1 0.3 4.0 
Physics/Astronomy 6,800 2.1 8.4 40.7 1.9 4.7 31.2 0.4 0.7 0.1 0.8 0.8 6.0 2.1 

w Chemistry 21,200 0.2 0.9 1.7 11.1 2.0 8.7 0.6 2.1 1.7 0.1 0.2 7.8 2.3 
O'I 

Earth Sciences 2,000 0.4 1.S 1.1 81.6 7.6 0.2 0.9 S.l 1.6 
Engineering 20,700 0.7 S.3 2.7 1.S 1.6 81.9 0.1 0.3 0.1 0.2 3.4 2.0 
Agricultural Sciences 2,300 3.4 4.7 o.s 68.8 2.4 9.0 1.0 S.8 4.S 
Medical Sciences 1,SOO o.s S.l 0.7 80.0 4.7 0.1 0.3 S.1 3.0 
Biological Sciences S,900 0.2 0.1 0.2 10.8 2.S 2.7 10.6 19.S 41.4 0.1 0.2 8.7 3.0 
Psychology S,100 0.7 0.2 0.6 0.4 1.3 88.4 1.0 S.l 2.3 
Social Sciences 2,700 1.2 1.8 0.7 0.7 3.6 4.8 o.s 1.0 S.3 48.9 28.2 3.1 
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maticians. 8.7 percent of chemists. and 7.6 percent of the 
earth scientists were in the field of engineering. Computer 
sciences also drew heavily from other disciplines: 24.4 
percent of the mathematicians worked in the computer field. 
as did 8.4 percent of the physicists and 5.3 percent of the 
engineers. 

Among the more mobile groups. mathematics and physics 
Ph.D. 1 s gravitated largely to engineering and computer sciences. 
although 11.0 percent of mathematicians entered nonscience 
fields. Of the Ph.D. 1 s in other disciplines showing a high 
degree of field mobility. the biological scientists switched 
mainly to the closely related medical sciences (19.5 percent) 
and agricultural sciences (10.6 percent); an additional 10.8 
percent. mostly biochemists moved to chemistry. The highest 
proportion of social scientists working outside their doctoral 
field (28.2 percent) were employed in nonscience jobs. 

A number of forces appear to affect field mobility. 
Some educational fields for instance. have traditionally 
permitted a substantial degree of employment mobility; and 
the definition of the employment fields may in itself play 
a role. Personal goals and preferences may also have an 
effect. especially when the job market is tight. 17An investi
gation of these and other factors. however. is beyond the 
scope of this report. 

Employer Mobility 

Tables 12A and 128 present data on mobility among 
various employment sectors during the 1973-1977 period. 
This analysis is based on data for S/E Ph.D. 1 s who were 
in the U.S. labor force in both years and who responded 
to both the 1973 and 1977 surveys. 

Data regarding type of employer of the total Ph.D. 
labor force in the two survey years are presented in 
Table 12A. 

Between 1973 and 1977. the proportion of science 
and engineering Ph.D. 1 s employed in business and industry 

17 National Research Council. Conmission on Human Resources. 
Field Mobilit of Doctoral Scientists and En ineers. (Wash
ington. D.C.: National Academy of Sciences. 1975. 
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TABLE l 2A Distribution of the Doctoral Science and Engineer
ing Labor Force by Type of Employer, 1973 and 1977• 

Type of Employer 

Business and Industry 
Educational Institution 
Government 
Other 
Unemployed, seeking employment 
No Report 

1973 

'Jr, 
23.7 
58.3 
11.3 
5.8 
0.8 
0.1 

1977 

'Jr, 
25.6 
57.4 -

9.9 
5.8 
0.8 
0.5 

•Percents are based on the number (170,800) of doctoral 1clentllta and 
enslneen who -re In the labor force in both 1973 and 1977. The proce
dure followed to obtain the estimates ii described in Appendix E. 

increased from 23.7 to 25.6 percent. During the same 
period, the segment of S/E Ph.D.'s employed in educational 
institutions declined from 58.3 percent to 57.4 percent and 
the segment working in government decreased from 11.3 
percent to 9.9 percent. 

Table 128 shows the 1977 retention/redistribution 
pattern of the S/E Ph.D.'s who wor~ in each of the various 
employment sectors in 1973 or who were unemployed and 
seeking employment. 

Business/industry and educational institutions re
tained the highest percentages of S/E Ph.D.'s between 1973 
and 1977, with over 90 percent remaining in each sector. In 
contrast, only 72.7 percent of the Ph.D.'s working in govern
ment in 1973 were still government employees in 1977. Among 
those who left the government sector, 12.3 percent gained 
employment with educational institutions and 8.5 percent 
moved into "other" employment (principally, hospitals, clinics, 
and nonprofit organizations}. Over 20 percent of those in 
"other" employment in 1973 had moved to educational insti
tutions in 1977. 

Although 16.4 percent of those Ph.D. 's who were un
employed in 1973 were also seeking work in 1977, this group 
represents only O. l percent of the total labor force. Of 
the Ph.D.'s unemployed and seeking employment in 1973, over 
two-thirds were working in either business and industry or 
education in 1977. Conversely, only 0.7 percent of the 
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TABLE 128 Employer Mobility of Doctoral Scientists and Engineers, 1973-1977* 

1977 Employer 

Total Business Unemployed/ 
S/EPh.D. & Educational Seeking No 

1973 Employer Labor Force Industry Institution Government Other Employment Report 

N % % % % % % 

w Total S/E Ph.D. Labor Force 170,800 25.6 57.4 9.9 5.8 0.8 0.5 
ID Business/Industry 40,500 92.4 3.4 1.4 1.6 0.7 0.5 

Educational Institution 99,600 3.8 91.9 1.6 1.5 0.7 0.4 
Government 19,400 5.8 12.3 72.7 8.5 0.4 0.3 
Other 9,900 10.5 21.8 5.2 60.1 1.7 0.7 
Unemployed/Seeking Employment 1,300 30.2 32.5 12.1 8.3 16.4 0.4 
No Report 100 34.1 5.7 17.0 30.7 12.5 0.0 

•The procedure followed to generate the data In Table 128 is described in Appendix E. 
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scientists and engineers who held positions in either 
business and industry or educational institutions in 1973 
were unemployed in 1977. 

Industry Group Mobility 

Tables 13A and 13B show how those business and 
industry employed doctoral scientists and engineers who 
responded to both surveys were distributed by industrial 
group. 

TABLE 13A Distribution of Scientists and Engineers Employed 
in Business and Industry by Business/Industry Group, 1973 and 
1977* 

Business and Industry Group 

1anufacturing 
Chemicals 
Elec. & Comm. Equip./Comm. 
Petroleum & Refining 
Transportation Equipment 
Profe ional & Scientific Equip. 
Machinery 
Other Manufacturing 

onmanufacturing 
Self-employed 
Non-classifiable companies 

1973 

% 
80.9 
29.7 
13.4 
8.8 
7.8 
5.6 
4.3 

ll.3 
1.6 
S.1 
S.1 

1977 

% 
81.2 
29.6 
12.6 
8.7 
8.0 
6.0 
5.J 

ll.2 
8.0 
6.0 
4.7 

•Percents are based on the number (37,400) of doctoral acientiats and 
engineen who were employed in business and industry in both 1973 and 
1977. The procedure followed to obtain the estimates is described in 
Appendix E. 

The overall percentages of science and engineering 
Ph.D. 's in the various groups fluctuated only slightly 
from 1973 to 1977. This stability may be explained in 
part by the high retention rates in the manufacturing in
dustries, where over 80 percent of the doctoral scientists 
and engineers were employed in both years. Table 13B 
shows the retention and redistribution in 1977 of the Ph.D. 's 
who were working in each of the industry groups in 1973. 
Within the different manufacturing areas, retention rates 
ranged from 94. l percent to 86.9 percent for the petroleum/ 
refining and the electrical and communications equipment 
industries, respectively, 

Science and engineering doctorates employed in non
classifiable companies appeared to be the most mobile group; 
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TABLE 138 Industry Group Mobility of Doctoral Scientists and Engineers, 1973-1977 

1977 Business/Industry Group 

Manufac1uring 

Elec/ 
Chem/ Comm Prof/ Non· 
Allied Equip/ Pe1rl Trans Sci Non- Self· Oass 

1973 Business/lnduslry Group Total Total Prod Comm & Ref Equip Equip Machinery Other Manufac. Empl Comp 

N % % % % % % % % % % % 

.$Oo Total 37,400 8}.2 29.6 12.6 8.7 8.0 6.0 5.1 11.2 8.0 6.0 4.7 ..... 
Manufacturing 30,300 95.6 35.0 15.0 10.5 9.2 7.0 5.9 13.0 1.5 1.0 1.7 

Chemicals & Allied Producl5 11,100 97.5 93.1 0~2 0.2 0.7 0.6 - -0.7 1.0 0.6 1. I 0.5 
Elec. & Comm. Equip./Comm. 5,000 94.5 0.8 86.9 0.0 2.0 2.1 1.4 1.1 2.5 0.8 2.2 
Pelroleum & Refining 3,300 97.0 1.5 0.4 94.1 0.0 0.3 0.0 0. 7 1.4 1.3 0.5 
Transportation Equipment 2,900 94.2 1.4 2.1 0.3 87.5 0.2 0.8 1.9 1.9 0.9 2.9 

I Professional cl Sci. Equlp. 2,100 95.1 0.5 1.8 0.6 0.6 89.6 2.0 0.0 0.9 1.6 2.4 
Machinery 1,600 94.8 2.0 1.2 0.4 1.3 1.3 88.6 0.0 I. I 0.4 3. 7 
Other Manufacruring 4,300 92.4 2.3 0.7 0.4 0.2 0.5 0.9 87.4 3.2 I. I 3.1 --Nonmanufacturing 2,800 17.2 4.1 2.6 0.6 4. 1 0.9 1.1 3.8 70.1 4.0 8.0 

Se.If-employed 2, 100 6.9 1.0 0.7 0.7 2.2 1.3 0.0 1.0 4.5 76.2 12.4 
Non-dassifiable companies 2,200 36.3 15.3 4.0 3.2 2.9 3.0 3.1 4.8 19.1 9.8 34.7 
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only about one-third of the Ph.D. 's working for such firms 
in 1973 were still employed by them in 1977. Over 35 percent 
moved to the manufacturing sector, nearly one-half of them 
into chemicals and allied products, and nearly 20 percent 
moved into non-manufacturing companies. It is, however, 
difficult to estimate the extent to which this represents 
a real shift. In part, this "movement" may be explained 
by the SIC coding of certain firms in 1977 that could not 
be classified in 1973. 

In the nonmanufacturing group, nearly 30 percent 
of the Ph.D. 's moved to new employment sectors by 1977; 17.2 
percent of them to manufacturing and 8.0 percent to non
classifiable companies. One quarter of the Ph.D. 's who 
were self-employed in 1973 were employees of a company in 
1977, 12.4 percent of them working for non-classifiable 
companies and 6.9 percent in manufacturing industries. 
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Appendix A 
1973 and 1977 Surveys of 
Doctorate Recipients 
Questionnaires and Specialties 
Lists 
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NATIONAL RESEARCH COUNCIL 

NATIONAL ACADEMY OF SCIENCES NATIONAL ACADEMY OF ENGINEERING 

UOI COlllTITUTIOll AYlllUE WAIHlllGTOll, D.C. ao418 

OFFICE Of SClf.NTlflt: PthO~~F.I 

March 1973 

Dear Colleague: 

The National Science Foundation has asked the National Academy of 
Sciences-National Academy of Engineering-National Research Council to assist 
it in operating the Manpower Characteristics System. The Foundation has 
established the System to provide data needed to assay this Nation's human 
resources in the sciences and engineering and guide in the development of national 
policies and programs. 

As our part of the task, we shall maintain information about recipients of 
the earned doctorate in the natural and social sciences, mathematics, and engi
neering. Already available data will be utilized to the greatest extent possible. 
We believe the Survey of Doctoral Scientists and Engineers will provide critically 
needed data bearing on the problem of utilization and supply of doctoral 
scientists and engineers, the support of graduate education, and the support of 
research and development and postdoctoral activities. 

We seek your help. You are one of a carefully drawn sample of doctoral 
scientists and engineers who are being asked to provide current data. The ques
tionnaire on the following pages has been designed to make minimum demands 
upon your time and yet to provide data that in the aggregate will be statistically 
significant and useful. Some data already available to us have been preprinted 
on the form to conserve your time. 

Information provided will be treated as privileged and used only for 
purposes of statistical description. Summaries will be published after analysis 
of the results. 

Please complete and return the questionnaire promptly. A self-addressed 
envelope is enclosed for your convenience. Your assistance will be greatly appre
ciated and, indeed, is essential to the success of this project. 

Sincerely yours, 

~~·~ 
Robo<t A. Alberty 
Chairman, Advisory Committee 
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SURVEY OF DOCTORAL SCIENTISTS AND ENGINEERS 
CONDUCTED av THE NATIONAL ftEUAflCH COUNCIL WITH 1HI Sl#llPOfllT Of THE NATIONAL ICllNCI fOUNDATION. 

MID. !B-STDH 
Aoorov11I expires Dec. 31. 197!> 

!!:.. ie:::..:. :::~:_ i::: .";:U:." f"" -· 1a 1111a - or~ -- ... .,._ - 1t1c1.i"" ... - or ... u....i ... 

!:'°c:J'~~:_:TE.1ypen!C::: ... ""~liio.,!':.i:::.:W .u.:'~!'::: = =•'Z.c;:':~ ::,t ~":..=~=,c~= 
S!Udieo Bnnclo, Offtce orSclen:ZO r.no....i, Nalionol R_,clo C<M1acil, 2101 CoutihltiOll A•enao, W ...... -. D. C. 20418. 

NOTE: ALL INFORMATION IS REGARDED AS CONFIDENTIAL AND WILL BE USED FOR STATISTICAL PURPOllES ONLY. IT Will NOT BE 
RELEASED IN ANY WAY 111AT WILL ALLOW IT TO BE IDENllFIED Willi YOU. -

If your name alMf add.nu are laconect9 P'-' •• 
conoct lafocmatioll to Ille ri(llt. lacNde lip code. 

If there is an allerftllte wm-t~ which you could be reeched. ,.._ PfO"ide it in tM space below". 

(10) 

f2 91 

C/O Number S1ree1 C'uy Slate Z1pCode (11) 

VITA 

1 D.u of Birth (12-181 

Mo. Oay Yr. 
2. Statll or Foreien 117 181 

Country of Birth 
3. St.U or Fore6p Country of 

Secondery School Gndu.tion 
119·201 l2tl 

01· Mlle 02· Fem•le 

5. CitileNhip: 
t22l 6. Social Security No. t23 311 

0 O· USA 0 1 · Non·USA (specify country I 

1. AIC8: Do- Wh1te/C.uc.s1an 02· American Indian Dot- Ot._r. 1ptt1fy _ --------
1321 

(Ptqse check onel 01- Bl.ck/Negro 03- Asian, speofy ----------

8. E"'nic Group: Do- Puerto Rican American 0 2· ~msh Amer1C11n 0 •- None of these I Pie ... specify any other I 

CPle ... check one) 01- Mexican Americ~1n/ChiC11no 0 3- Afro-Amencan t331 

9. List in the table Wow elf coffetliat:• and plduM• deer- that hew been _.wdld to you; e.1 .• BAI•. MAIMS. PhD. If 90IM 
infomYtion h9 ~ entw9d by comp.1ter. pl- be tun it ii CORRECT and COMPLETE (includirla the number end NIM 
of the tpeei81ty field from the lilt on the revene aidel. --

Type of Gf8ftted -.nr Field (Use Spec1alt1es Listi 
Institution Nerne City C0< _.i encl s-a.- Mo. y,_ Nome NUmDef 

BS 

MS 

PhD 

10 NMne of your doctorel thelil advilor: 
lpleese print FULL name) --l=F-,,.-,~N~e-me~)~----~IM~,~dd~le~ln~it-,e~l)----~llas-t~N~a-me~) --.,-3-.. -, 

PROFESSIONALE,..LDYMENT 

11 ...... five then.,.. of your..,...... princip .. employer COIVeniz.tion. compeny, etc. or, if _,,-employ_., "..W'l, 
end ectulf piece of -.1oyment. 

Name of present principal employer 145·501 Actual piece of employment (city. state and 11p codel U51 551 

If employed by e university. collegllt, or junior cot ..... ...__ check the rri of your pf99nt po1ition: 

O O· Profeswr 

0 1 · Associate Professor 

0 2· Assistant Professor 

0 3- Instructor 

0 •· Lecturer 

0 5- Other, specify 

l56l 

12. Pl.- give the t.lic annuel alllf'Y .-oc:ietecl with your principal prof.-ionel If acedemically employed. check 
employment in 1972 end 1973. If you were on a pottdoctonil eppointment whether salary is for· 

- all- bal-. 1972 · S 1973 · S 9 ·lO moo. · · · O · · O 
(e .... fellowship. treinMlhip. r..-ch .-ci8telhip) tift your Mnumi ltipend ~ . 1972 1973 

UH!)VI IOUO;ll 11·12mos. .o ... D 

PleoH Do Mot Write 
In Thi• Space 

~ ,.. ctr# 
! c 

LJ LJ 
10 11 

v 
L.J LJ...J LL...J 
12 13 1• 15 18 

L.LJ L..L.J 
17 18 19 20 

LJ LJ 23-31 SS# 21 22 

LJ LJ 
32 33 

B 
LJ L..J......j 
34 35 3& 

L...J........L_j 
37 38 39 

I I I I I I I 
40 41 42 43 4445 

M 
L.J L.L.J 
48 47 48 

L...L...LJ 
49 50 51 

I I I I I I I 
52 53 .... .. 57 

D 

~~ 

~~ 
1R,1Rll Rl7lJ I rr1,,-J 

c 
l}J 29 ctrt:I 

0 

1rnJ L,,J ~ 
~ 
I I I I 
17 18 11 'a I I 

:21 " 
I 

23-44 Th Ad 

E 
I I i5 l6 I I 

47 l8 I I 
49 5o I 

I I 
I! &2 

I 5~1 Iii ggl lg' 

~ ~ 

'nl Lal 
(Basic Annuel Salary 11 your annual salary before deductions for income tax, social secunty, retirement, etc., 1831 <&41 
but does not inclucffo bonuses. overtime, summer teaching, or other payment for profess1onel work.) PLEASE CONTINUE • 

45 

Copyright © National Academy of Sciences. All rights reserved.

Ph. D.'s in Business and Industry
http://www.nap.edu/catalog.php?record_id=19838

http://www.nap.edu/catalog.php?record_id=19838


l'UAll! DAD ID8C'l10NI ON 4DIAaHI' PAClL 
13. -lly_........,__1 1872 1973 11. ---(Orl~IAI _ _.,., -Emplov9d ful .. time. tcience or englM91'ing rUllCI POtition 0 ... 0 wMI: _.......,... • Y9W ....,...., 1972 1973 

Emploved full-time. nonld9nc:w or nanrtftgln9ring rel8lld 

poo;aon. ICornl>I- 13o bolowl . . ...... . .. . .. . .. . 0 ... O 
Emplgyed s-rMime, science or •nd,...ing rel•llCI ~tion 

ICompl- 13b bolowl . .... . . . ...... . . .. . . . .. .. . . 0 ... 0 
Emploved pert·time. na.wdenct or noneftghwering f918ted 

pooition ICompleto 13b bot-I •. . .... . ... . • .•.. . . . 0 ... 0 
Pmtdoctcnl IPl)Ointmtnt (fellQllMhlp. tl"lif'Hlhip,......,ch 

-1t•hlp. otc.1Comploto13cbolow . . ... . .. . .. . . 0 ... 0 
U-oyod end _I,. employment . .. . . . • .. . .. . . .. 0 ... O 

Specify nu- of monthl unemployed: 

u_,.p1oyod ond not_l,. omploymont ~. ~ .. . . . 0 ... O 
Retir9Chnd not ... king employm.,t . . ............. .. 0 ... 0 

Sptc:ity v•r of retirement: 
Othor.-fy __________ .... . o ... o 
13o.lf __ ..,....,... __ ln19711n•--·

.... -................ ----......
-to••1ntw.....-1 1973 
Prefer noNClence or nONngln..,ing pmition . . .. . . • . . . . . . 0 
Promowd out of ICience or englM91'1ng pmition .... • . ... . . 0 
P.y i i bit• . ... . . .. ..... . . . ... . .. . . . . . .. .. .. . . . .. . . 0 Locoti-- .. ... .. ........................ 0 
Science or engin91ring P011ition not._...,.. .. . . . ... • . . .. Q 
Othor. opodfy . . . .. 0 

13b. lfM!ployW ...... l-ln1871, 1() 
_Y ... -intfull.tt_MttoloY_T .. . . .. . . . . . Y•· ··o 

No .. . 
13c.llon,_...._...._ln1171, __ .. _,. 

.....,__ ............ .--.1 1873 

Sought-tlonol.-oxpW!otuinfleld .. . . . . ... .. . 0 
Opportunity to chal"lll to another fleld . . ......• •. ... . . . Q 
Employment position no< -- .•• • ...• • • • ... . •• •..• O 
Othor.-fy . .... o 

14. If .,,.ioyod ar on•...,........_.._ In 1171. 

..- ·---"'~ ........ - , 1873 
Thrw rnonthl or 1 .. .. .. .. .... . .... .. .. . . . . ... . . . . . . . . . 0 
More thin 3 montht. not more thin one .,_ .. .. . • . . . . ... . .• 0 
More th8n one vw, not more then 3 Y ... . . . . .... .... . .. . .. 0 
More then 3 y..,.. not more then 15 v•rt . •.. .... . ... . . . . • . 0 
P9rm1nent or tenured pmltion . ... ... ...... ... ...... . . . .. 0 15. ________ ,,, ____ ,,, 

.__,,, __ .........,._,_.... __ 1 

1972 1873 
A.-: Public . . .... . ... . . . .. . . . ... .. . . .. . . . .. . o ... o 

Privow . . .. .... . ... .• • • . . . . • ... .. . . . ... .. 0 ... 0 
8. T_ol __ : 

--"''"°""" ·· ······ ····· ··· ········ ·· ·· ··o ... o 
Juni0< collogo, 2-ve- CGl!ogo. tochnicof lrwtitut• . .... .. . . 0 ... O 
--....... ....... ..... .... ... ..... .... 0 ... 0 
4-Y,.•collogoO< Uni-ty, Otho• till" -1 llChooi ... . o .. . o 
El_,.,.,"' •-.V - system . ... . .. .... .. .. 0 .. . 0 
-toiOl'ciinic ... . ... .... .. . . .. . .. . ..... . ... .. 0 ... 0 
U.S. mill'""'-· octlw cluty. °' Commiooion Ccwpo., 

o.g.. USPHS. NOAA . . . . . . ....... . . . . ... .... . . . . . 0 ... 0 
U.S. --t. clvllion employ• . .. . .. ... ... .. . .. . 0 .. . O ---·t .. ...................... ..... ... 0 ... 0 
~"'--t .. pec;1v _____ .•. o ... o 
ln,.notionol _..,. . .. . . .... . . . ... . . .. ..... . . . . .. O .. . O 
Non-twoflt .,,_,..i•tlon. ottwr then Mlpl•I. clinic. or 

eclLM:atlOMI institution . . .... . . . . .. . • ... . .. . ....• . Q . . . Q 
°'""'·-'• ... o ... o 

--.Ol'-nin<11tlonof: A 8 A I --·nd- ....... ............ 00 ... oo 
Other-_ ... ---t . . ........ . oo ... oo 
loth . .... .. . .. ... . .... . . ... . .. . .. . . . . . . . 00 ... 00 

- .. - .. ........ ... ..... ... . ........... . 00 ... 00 
-·od-h . . . .. .. . . . ..•. . ... •.. • . •. .. .... 00 .. . 00 
Dowl-t of _._ .. - ............... c1o .. . . .. oo .. . oo 
Ooolr .. . . ... . . . ... .. . . . . ...... • ... . . .. .. . ... 00 ... 00 
T-1 .. .. .. ...... .. ....... ... ..... ...... . .... 00 ... 00 
R-10<othortochnicof•lting.odldng . ... . . . . . .. . oo ... 00 
Production . . .. . . . . . . . . . . . . . ... ... . . ... . . .. .. . . QO ... OO 
C.....ulting.-ify .. . 00 ... 00 
Pro_..,..._ to lndlvl-lo . ... . . .. • .•. .. .. .. OO .. . OO 
Outilty cont<Oi. irwpocdon, teo1i,. ... . . . . , . • .... ... Q 0 .. . OO 
...... - ... - ...... 11,. ...... .. ... ... oo ... oo 
Othor. -fy ... oo .. . oo 

17. ,_ .... !!!!!!!!!!!!!!! ........... _ ._ ..... __ _ 
___ ,,, ... _......., __ ly_odlDY-

_........,__,_....__,_ Wrl•loyow.,oololty 

ltitllMt•tMlllt. 

18. hANY,,, __ .,.._..0<_...loyU.&.

46 

-1 Y• No Don't Know 
1972 . . . . . . . . 0 ..... 0 .... .... 0 
1973 . ... . ... 0 .... . 0 .. .... .. 0 
11,,...-,,, .... - .... -----·--· ...... -11-kolllhot-y.I 

1972 1973 
NASA . . . • . . . . ... .. . . o ... o 
NSF • .. .. • •• •• • • . . . . . o ... o 
EPA .• • . . • • • . • ... . • • 0 ... 0 
AEC • . • •. ..... •••••. o ... o 
AID ... .. . ... ..... . . 0 ... 0 
Dept. of -Ith, Educ .• a W.lto.o 

NIH . . ... .•. ... • . 0 ... 0 _,._. __ 
-th Admln . . . • . 0 · · .O 

Dffico of Educ. . ... . 0 . · .0 
. DIM< HEW, opocity .. 0 .. . o 

1972 1873 

Dop1. of Def .... . .. . 0 .. 0 
Dot>t. of Commo<oo ••• 0 .. 0 
Dept. of Agricultu'8 .• 0 · · 0 
Dept. of T'8-tion0 . · 0 . 
Dot>t. of Justice • . ••• • 0 .. 0 
Dept. of Housing •nd 

u.tion Dowl-t .o .. 0 
Dept. of,_ .... . o .. 0 °"'"'-"'-.. ..... 1v .. . ... . .... o .. o 

I 
Don't k---- ... o .. 0 

Tlllollw_,,, ____ ~Y'"'· 
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•u. ___ _., ........ ...,. __ _,, ____ .,._ .,_...., _____ -... ____ ......,. .. _.._ 

llA'l'HlllA.,_LICIE

OGO • -010 • AnelyM A Funclionel AMtvlil ---.. 030 • .._ 
IMO ·Nu-T-. 
OU • Pralllbility --------.•10.na.12111 am-T-am. ean.uu,.._.a,._1co 
aa . a..mton1 ..,_,.-. .... 11~ 
- • ApDlied .......... a. - CombinetoriCIA Fini• ........... 
.. , __ _ 
ma .... ..,,....., °'""'' ma - Mlthemeti•. OtMr• MT-
101 • A.tronomy 
102·An ...... -110 • A1omic a Mollclu._ Physia: 
120 · EIKtromepetilm 
130 • Mlctwnia 
, 32 ·• AillcMticl 
1:M • Flutdl 
, ........... Pltysia 
1•. Optim ··---, ... • E ....... trtl'wtrticlll 
1 IO • Nuc19 1uuctvre 
, .. ·Solidltale 1• -Physla,General 
,. • Phystca, Ottwr• 

C>tm-TllY 

"''" 
, .... ulld to a-fy 

tdi:. ~':!~ 
Allo - note bllow. 

Liotl 

FWdl UMd IO dmlify .,_, 
--.,.ru.u.. 
forl..,.17011Cll*l•011n.ir11. 
AllO ... not• bellow for the 
doctonll field in twn t. -----211 • Svnlhetic: Or..,uc a °"""""""" .. _ ... 
221 • ........... __ • 

Nlt ... 1 Productl 
231 . Nuclllt CMmiltry 
~ • O..ntum OwmiltrY 
211 • lkructW91 o.miltrY ----· ......... ,, ...... 
271 • Palymen 
281 . a.micll Dynemia 

NOTE: Pl_. we Lilt 9 titkll to clmify rour clDclOf9I -- ift 
,,... I. TIMI it • ct..ifiation which it l'IQUllltd in lddition ~the 
field choMn trom Utt A. Print th• Lilt I fl91d blil"'dltliiilOciir.f 
code numlMf from Lilt A. 

IEAATM, IWlll-NTAL a 
llAlllNa ICIENCB 

301 .......... PwokltY 
3118 • Geoc1Wmil1ry 
310 • ............., ........... ion 

:::-=~ 
340·-allolMl-AAt-I 
3IO. - .. -•Gealap 
3IO .......... 
3111·~ ---- • Envnonnwntel Sei9nelel, OeMrel 
- • lnwironmentlll ~. OtMr· 
381 • -iod Goolap, -· ..... -·Goal. •1 .... i ... ~ Odlef• ----.-... e.,, .. ..,...,Ottler. 

1--.11 
Y• No 

Will -111 - with boll-. felt tip. or faunmin_bo_... _ 0. 

_ ....... .. 
400.- .... -
410-AltiCIUltwel 
411 . lionwdiml 
420 • CMI ao. a. ..... 
-·C.-
440·E-
•·Ellctronia 4111·•-·..... -
41D·EftlinMri .. Meahenicl 
- • EneiM9ri"I Pll.,.a 
410 • Mldwliml 
411 • MNHu"" a 1'11¥t. MM. lnp. 

4n . °""'"'-"-· -c .. et1ooa• 
4111·FuolT_ ......... I ... 
4ID • Sel\it1rY/ErmronM1nt1t 
411 · Uini"I 
417 · M1tenM kienat E"I'. 
.. • E'9Mennt. CieMr9I 
- . EfttinMrine. ()ther• 

MllllCUL TUllAL ICIE-

IOO • -I01 • ~lcultunl Economim 
I02 • An1'"9I Hu•ndry 
IOI • Filh a Wlldife 
D·Forwtry 
.... Horticultu'9 
1117 . loill • Soil lcMnol 
110·ANrftll...,_ 
111 • Ptlytopet:holCllY 
117 • Food lci9ftCll' a Tecltnotap 

--1731 
111 · ~icultUN, Qenel8I 
111 • Aerlculture, Other• 

•DICALICllNCU 

l2D · Mldicine•lurllf'Y 
122 • l'UblC.._.d'I 
123 • Veurinery Mllllione 
12' · Halpiml Adlnin•unian 
127·--
134 • IWhoiOlf 
131 ............. 
137·--
l:ll . Mlcltml lcienoll, GMer9I 
131 • M9dial Scienoll, Oihef• 

-LDGICAL ICIENCEI 

--D8Y a.a,_ 
llO·C.O.-.. a-UO·-·-___ ... _...._ .. .. __ 
M2·-:::=:r.----... l70·-----.-'12111 ---.. ...._.----....-· 

IOCIALICl-

7m ·-::=::.. .... 
~:~ 
720.-...... - ... 1 721·-... •llo Oii, 144. 110, 7211 

.,. __ _ 
----.1111.7211 740 • °""""""' 

74&. Ar9fludl•• 790 ......... _,,.. .. __ 

711 • ·~ llltattoN 7111 • u.-. ...... ,,_.. 
77S • Hiltorv a Phil. ot lciencl 711·--·lW·loa.lloi-.Odw• 

AllTIAM-mB 

.... '"M:....-..::...":"O::.~ 
M2·H--1'3·""-.llel-. .,_ .... ......_ ........ 
... ·Othet'AIWenclHunwnlt:iel• 

EDUCATION a DTMEll 
PllO,_IClllAL .. ILi• 

Ul·EdYcllt:ion 

a2 ...... ,.. Adminiltmlon 113---114 • JourMlilrn 
___ ... _,._ ..... -
•T·IOllililWarll ............ -
- • ,.,.,.... ..... field, 0ttw• 

- • OTH•R ,.ELDI• 

Identify thelPIOific field in tlw-providldon1M.........,.. 
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Dear Colleague, 

NATIONAL RESEARCH COUNCIL 
COMMISSION ON HUMAN RESOURCES 

nn Centtlhdlon Avt1111t W .......... D. C . .al 

February, 1977 

Perhaps you have seen or heard of the reports on the experience and anployment 
status of Ph.D. scientists and engineers published by the National Acadany of Sci
ence• in 1974 and 1976 ("Doctoral Scientists and Engineers in the United States: 
1973 Profile.• (March, 1974)1 "1975 Profile.• (Decomlber, 1976)1 "Employment Status 
of Ph.D. Scientists and Engineers: 1973 and 1975." (December, 1976).) These re
ports summarize data on field of employment, emplayment statu•, work activities, and 
salaries of Ph.D.'s in the work force as of 1973 and 1975. The data are based on 
the responses of a representative sample of doctoral scientists and engineers. 

We are now conducting a new survey to update the 1975 employment and other ca
reer-related information. The sample for the 1977 •urvey has been augmented to in
clude a sample of Ph.D.'s in the humanities a• well a• recent doctorates in science 
and engineering. You are a member of the survey •ample and we ask for your assis
tance in providing information which is important not only to doctorate recipients 
thanaelves but also to educational organizations and governnent agencie• that fund 
graduate studie• and research. 

Please be assured that the National Research Council, along with the three 
supporting agencies (the National Science Foundation, the National En.S.:-.ent for 
the llulllanities, and the National Institutes of Health) maintain• strict confiden
tiality of all data. Information is released only in the fo:rm of statistical sum
maries, and no individually identified data is ever divulged. 

During the past two years, a great deal of attention has been given to the im
pact of economic change on Ph.D.'s and to trends in en;>loyment, salaries, and ca
reer development for this important segment of the population. Your cooperation in 
the 1977 survey will help to assure that ongoing re•earch in these areas is success
ful. For your convenience, a pre-addressed, postage paid envelope has been enclosed 
for the return of your completed questionnaire. Thank you for your assistance. 

Sincerely yours, 

~a.. 
Chai:rman 

Tlw Hotio .. l lie•,...~ Co•ncil is IM prindpol oporotins •-<r of I~• Noli ... ! Acotl- of Sdm«• ....r Iii• Holio..i Acotl""lf of fftp.-1 
ro Hrw ~' •rul otllrr or,.,.fuffcng 
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1177 SURVEY OF DOCTORATE RECIPIENTS 
OMBNo.-

CONDUCTED IY THE NATIONAL RUIARCH COUNCIL WITH THE IUPPOllT 01' THE NATIONAL ICIEllCE FOUNDATION, 
THE NATIONAL ENDOWMENT FOR THE HUMANITIES, AND THE NATIONAL lllST1TUTD OI' HEALTH 

THE ACCOMPANYING LETTER 1911u•t1 your ... 11t1111Ce In Ihle biennial aurwy of Ph.D.'a In the humMlll•, eci-, Ind engineering. 
PLEASE READ the lnllructlona for each queetlon car.fully mid 1n- by printing your l9jlly or checking the 911proprtate box. 
PLEASE CHECK the pie.printed Information lo be a.taln tllat It la corr8C1 MCI complete. 
PLEASE RETURN the completed form In the encloMcl enV91ope lo the Commlaalon on Hul!IM RMourcee, JH 838, Nlllonal RllMM:h 

Council, 2101 Constitution A-•· N.W., Weahlngton D.C. 20418. 
NOTE: THIS INFORMATION IS SOLICITED UNDER THE AUTHORITY OF THE NATIONAL SCIENCE FOUNDATION ACf OF 1llllO, AS 

AMENDED. ALL INFORMATION YOU PROVIDE WILL BE TREATED AS CONFIDENTIAL AND 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. YOUR RESPONSE IS ENTIRELY VOLUNTARY AND 
YOUR FAILURE TO PROVIDE SOME OR ALL OF THE REQUESTED INFORMATION WILL IN NO WAY ADVERSELY AFFEcr YOU. 

11, .. ,., ____ 1_,.,....._ 
.. - lnfonnlllon - Incl- ZIP CODE. 

ff _la.,8ff--llnugll wlllcll)/OUCM81_ bo _, ...__.lton U.llnebolow. (10) 

Numbor 811991 City -· ZIPCode (11) 
.. - ........ c-, .. _ 1.C-...., 

OD U.S.A. 1 D Non-U.B.A., Specify Country------.. _ .. __ ~ 
0D_1_or __ _ 

1 DAo1MorPK111c1.-
2D-
3 DW111t• 

17-1111 1111 '20-211 

LL.lollll .. --............ -..- ....... ..-.-.., ....... ----IO---.. ......-.-.. .. ---ol .. .........,_ ..... _,_4,IObo--Rla-ondOOMfllOIO. 

.,.,... .. - llojarl'lold(Uoo8-lallleoUal) -- Cllrtor~·-llegl9e Mo. Yr. - Numbor 

-· -· 
Doclolat• 

Olls(llpecllyt 

1. - - - ........,_ - oo o1 "*-' 1-12, 1117?J7e. H lfOll _. .........,. llllMllM ......... F__, 1-12, 1171, In a 

ca-konlyJ!!!!__,..) -----oll'll.D.--.. MOBTl---lartallllll .. .,..._, 
Ernpt..,..i lull-time In llold of Ph.D.. • • • • • • • . . . . . . . . . • . . . . . . . . • . . . D 1 
EmploJed lulMlme In llold - tllen flold ol Pll.D. • • • . . • • • • • • • • D 2 - poatllon - Pll.D. llold • .. • • . . . • • . . • . . . • . . . . . . • . . • . . • D I 

~~~~;~~=~7···················· 03 ===I:~:'.~:?:~:=:::::::::::::::::::::::::::::§! 
--appointment (fellowalllp, trll~, _.,Ion In Ph.D. ftold not-labla ................•.....•..••••... D 5 

- ---1p, 111eJ ............................... D 4 on. _.1y: O, 
~-~~ ........................... Dsl · (11) 

- emploreCI ond not -Ing-~····················· 0 I H )/OU ..,._ 1, I or 7, AN1W111 ONLY 81, 81, 13, W - 17 --no1 .. .....,. ....................................... 01 ., .. lallallCllll ........ 
011W,-11y: De 

(1111) 
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t. _......., ___ .. .,...al __ al_ ............ ......,_ Oii .,.._.i ...,...,._ dllllng F__, .. 1L 1117? 

CC-only!!!!!~-1 

--orl-ry ............................................. . 01 
02 
03 
04 
Os 
De 
01 
De 
01 

HOlpilol or cllnlc ....•....••...•.•.............••....•.•...•....... 
U.S. millWy MfYlce, octlve duty, or Commluklned CO<p9, Junior college, 2.,ew college, -nlC81 Institute .................. . -lcel-................................................... . e.g., USPHS, NOAA ...............................•..........• 

4-Yeercollege .....•.......................•....................... 
uni-.11y, other thin mec11..i ochool ..........•.•................. 

U.S.-menl,Clvill .. ~ ................................ . ... .. --·················································· 
Elemeni.ry or IKOlldery ochool 1y1tem .......................... . 

'--lorotMr_.,,._t,-lly: 

Pmate loundatlon ................................................ . 
M-m orhlllorlcal ooclely ...••••.••.•............••..••.•..•.•. 
-llbreryor_I_ ........................•.............. 

Non-profit orgenlzotlon, OIMr then ..,_ Hated -· ............. . 
Oilier, opeclly: ____________ _ ... _ .... ______ .. .,... ............... _ .. __ ,...__.,. .. ,.... .. ,...,_ 

(Ult only one..._,, - -

Type of Orgenlzlllon ~711 

t. -....-a1-t111--1o-a1 .. -...-........ _al......,_, '"1L 1177'1 (Total lllould e1111e1100'!1.I - _.,...,,,_,CAI_ 0--, (Ill __ , (Cl1eclc only~ln - column.I 

...,_.oredmlnlatmlonof 
---1-t .....•...............................................•....•.....••................... ___ (IOI 

Othertllen ___ -'·····················-····················································· ___ (12) 

-··········································································································· ___ (14) 
--······································································································ ___ (18) 
Applled-.................................................................................................... ___ (18) 

~of equl-t, ...-. .. .,........_ ...................................... ················ ........... ___ (20I 
~olhumMlll•....,.,..,.mot-a ........................•......................................•....... ___ (22) 
lleellft................................ .. . . .. . . . . . . .. . . ... . . . . . . ... . . .. ... . . .. . . . . . .. .. . ....... .. . . . . .. . . . . .. .. . . . .. . ___ (24, 
T-1"1 ........................................................................................................... ---C211 
Wfillftl, -Inv..................................................................................................... ___ (21) 
Cura-I ........................................................................................................... ___ (3CJI 
Production •...•.•...••.......•.............................•...........•..................................•..•...... ___ (321 
Conau111nv. opec11y: . . . . . . . . . . . • . . . . . ___ 1341 
P!ol-lonel MIYICMtO lndlvl-1 ...•.......................•.......•......................................•....... ___ (38) 
au.lllJ contnll, ln-'lon, tNllftl ........................................................................... · · · · · · · ___ (38) 
-· -lftl, purclleolng, Ntlmltlftl.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . ___ (4CJI 
OIMr, -lly: . . . . . . . . .. .. . . . ... ___ (42) 

A 

§11 
12 
13 

814 
15 

011 .., 

1 
2 
3 
4 
5 

• 7 
8 

• 10 
11 
12 
13 
14 
15 
18 
17 

Total • IOO'!lo (4'"41) ... -.... ----!!!!!-.. l!!!!!!!!l-~- .. --.....-1o1...,,,. ......... ,...,-

-of Em.,._ 
Number Tiiie of Employment llpecllity 

City ZIPCodt 
15131 

11. - _ .. __ -.r• ---............ ,..-- ......,_,. dllllng .. _al,...._, '"1L 1171? ff - _. .. , 

....--...--..... -.,,......._ ..... , t ··----...... --
• .,..,_ (l4tll 

"NOTE: - - ....., II - ennuel Ulery .. ,.,,. -.ctlona far·- .... IOClll -urtty. 1911-. etc., but - not Incl- -
owertlme, oummer teochlftl, or -peymenl for prot_.lonel-. 

IF ACADEMICALLY EMPLOYED: 

L c--Ulery-for D V.10monllloor D 1M2montllL (97) 

b. Did JOU llold • tenunod poeltlon du~nv Februery .. ,2, 1177'1 o D Y• 1 D No (II) If YM, ___ ten.uNg..,.,ed? _____ _ 

c. - _,he ran11 of,..., poeltlon? (Check only one.1 

~l=l=-
3 ti AUlltent prol-.or 

d. -. If eny, edmlnletmlve poeltlon did - llold? 
(711 

~ I=! =.i.,.,,t c11e1 ....... 
3t:!-or~ltor 

4 § V-t or ViceOIMCellor 
5 OIMr,_.ly: -------------
8 Deel not 1PP1Y 

(72) 
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ta. ------.. ...---.....-. ......... -..-______ y911111 

(73-74) 

t4. ,.._,._...._ .. ___ ,... __ ,_.....,,.........,,._, ... , HpT o Dv11 10No 

11!1 

tlL ~--- ......... --,.,..._. __ .. _..-____ ....,._ .. .., 
.. _..-_......,..__ .. ,..,,_,.1a.1m,.,.__._.,. • ..,._.!!!!., __ _.._ __ 

10_,, 
200.-

a D eitme_.1on_con1n11 

1 D E'*9Y Md 1uet 

11 D Hou11nO fpllnnlng, -.in. CClllllruCllanl 

12 D T-'"tlon, communlcatlonl 

3 D Envtronmenta1 ....,.1C11on, po11u11on can1n11 8 D Food --IQ'IOultUNI producta 13 Dcu11UN1nf1 .o-
5 Os.,_ 

8 D NllUNI ,_.-1111n fuel or food 
10 D Community _ _. __ 

14 D Olhlr- IPIClly: ------

15 D oo.. not opp1y 

(10:11) 

tlL w11..,o1--1n•-o1........,•1a.1m_....._.....,u,a,--

o D YN 1 D No 2 D Don1 - (121 

II!!!- which of thl following - _.....or dlplrt1111nt1 _.._ting thl work? CC- 111 11111 -'f,) 

13 D Agency for 1n1emot1on11 Dl¥9lopment 0eport1111111 of Hellth. Ec1UC111on, - Wllf .. 

14 D .,_ -•-_. Ac1m1n1at,..1on 21 D -•111111u111 of He11111 

15 0 Envtran"*1111 Prollctlon Agency 211 D Alcohol, Drug- a Mlnlll Helllh Aclmlnlll,..lon 

18 0 Nlllonal Aln>nlullca a llplco Aclmlnlat ... lon 27 D Nlllonll lnoUtuto of Educlllon 

17 0 Nlllonal - for thl Ari• 211 D Olllco of EdUClllon 

1a D N111ona1 - for thl """'"""'"" a D Olhlr, apoc11y: --------------
111 0 Nltlonal 8clence Fou.-1on 30 D Dopartmont of Houalng Md Urbln Dl¥9lopment 

211 0 Nud- Fllgulalor)' Commlulon 31 D Department of lho 1-

21 0 Smlthoonlan lnalltutlon 32 D. Department of Julllce 

22 0 Doflllln*lt of AgrtcultU19 33 D Deportment of .._ 

23 0 .,_,........ 0t Commerce 34 D Dopartmont of Slit• 

24 0 .,_,........of Del9n11 315 D Deporlmont of T-'"llon 

:ia D Olhlr- orc11p1rtmont, .....,11y: --------

31 D Don1k,_.......,._ 

17, "------"'-............................. - .......... ...--....... oppty-. 

D '"' Chlngod pco1t1ono d"""9 thl portoc1 1m to 11119, 

D (b)- - 11og,.. in t11811 or - - omployod -Imo llnco recotvlng '°"' doctorll dogl90 In lndUllry, _.meni, or .. ..,.,11cu11y -·•taff, 
D (Cl Hiid a pcotdoclorll oppolntmant any yom dU~ng 1870:11178 lnclullve, 

D (d)-otthl-_.y, (38:411 

II you hlW - 1, b, or c, .,._ gl .. 1 ~of - hlalor)' 1tartlng wllh tho pcoltlon ~or to'°"' .,.....t pcol11on - continuing - In time for 1 

malmum of - pcolllono --ng --dogl90 ~ncl-pootdoctorll oppolntmanta), 

__ .._ICiiy - - _, ...... ........,_. 8poalolty 

_.., 
(1111 0eg,.. a Employ: ......... _ _, .. ......_ 

Tiiie - _.,. 
mant llplclllllH Ult) -1, 

2, 

3, 

4, 

___ ,,,,11 .................... _ .. 

(II Of- polltlonl-bod -· • we11 .. ,...., .,.....t polltlon, plalOo •-any In w111c11,...., c1octor11 trllnlng waoAa not being -
o-1on1 o-1on2 o-3 o-4 o--1on DNono 
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DEGREE AND EMPLOYMENT SPECIAL TIES LIST 

MATHEMATICAL SCllNCD -- ... -· 010 • Anelyslt a Function .. An81ye61 
O:ZO • Geometry 
030· LOllC 
tM0 · Number Theory 
--~l'OIN!bllltv 
Oii · Math. St•tlltk:I c ... el90 I .. , 870, 729, 729) 
-·T-lo9Y 
m2 - Operations A...,ch ''"•Ito 478) 
•• • App16ed M•themlitla 
.. • Combln•torlCI 6 Finite Mathernatk:I 
• 1 • Phys6Glll M8themetiCI 
... - M•themet1e1. a .... , 
... • M•thetMtiCI, Other• 

C~TER SCIENCES 

071 -Theory 
072 • Software Systemt 
073 • Herdw•r• Systems 
07• • 1mem1ent Syttema 
079 - Compuw Scier'IC81, Other 

PHYSICS a ASTRONOMY 

101 • Astronomy 
102 · Astroph'ltlCI 
110 • Atomic• Molecular Physlct 
120 · E'9ctrom-.netlsm 
130 · Mechenla 
132 ·Acoustics 
1:M· Pluid9 
131 · Pl..nll Phylict 
138· Optla 
ta • Thermel Physics 
14'0 • E .. mentery Partlcl• 
1IO • Nuc._r Structure 
180 ·Solid State 
191 • Phy1la, General 
199 • Physics, Other• 

CHEMISTRY 

200 • Analytical 
210 • lnor .. nlc 
218 ·Synthetic lnorpnlc • Or .. nometallic 
220· Or .. nlc 
228 ·Synthetic o,..nlc a Naturel Producte 
230-Nucl.., 
2.0 • Phyalcel 
2411-Quentum 
290 • Theoretical 
291 • Structure! 
290 • Aerlcultur•I 6 Food 
211 · Thermoc:lynmmlcs 6 M•tw"lel Propertl• 
270 · Pherm11ceutiul 
271 • Polymers 
280 • •lochemlttry ( .. •ho ,.,, 
281 • Chemic.I Dynamics 
298 · Chemistry, Gener•I 
2ft · Chemistry, Other• 

EARTH, ENVIRONMENTAL AND 
MARINE SCIENCES 

30, · Mlner•IOIY. PetrOIOIY 
308 • Geochemistry 
3, 0 • Str•tl1r•phy, Sedlment11tlon 
320 • P .. eontolofy 
330 • Structurel GectlOIY 
,., • Geopftyslcs (Solid Earth) 
310 • Geomorph. • G'9cial Geo'°IY 
31, ·Applied Geol.. Geol. Engr. 

• Econ.Geol. 
319 ·fuel Tech.• Petrol. Engr. 

(-•ltoC71) 
3IO • Hydroton a Water Reeourcet 
370 • OCMnogrephy 
317 • Merine Sc..__, Other• 
., · AtmotPherlc Physics a Chemistry 
312 • Atmo•her'lc Dynamics 
313 • Atmospheric Sclencel, Other• 
318 • Eft¥lronmen1111 SclenMI, 0.,..,.1 

,_ ....... 0.1281 
3't ·Environmental Sclencel,. Other'• 
3111 · E.nh Sclenoel, Qenerel 
.. • Eerth sci ...... Other• 

INGINHRING 

400 · Aeroneutlcel a Attroft9UtlClll 
,,0 • Aplculturel ,,I· a1omee111c1i1 
GO·Clvll 
'30·Chomlcol 
---Cer•mlc 
440 . I lecttlcal 
'4& · E lecttonlcs 
•o. lnduatrlel a MenufKturl"I 
•1-Nucl•r 
..0 · l"llnMri"I Mechanics 
... · E"lineerl"I PhY'llct 
•10 · Mechanlclil 
C79 • Metallurev • Phys. Met. Enp. 
C7f ·Systems Dfti1n a Systems Science 

( .. alto 072, 073, 07CI 
•71 • Operations R....,ch ( ... •Ito •2> 
•11 · Puel Technology• Petrol. Engr. 
•O · S.nli.ry • E nvlronment11I 
•I· Mlnl"I •1 ·Materiel• Sci9ftce Enp. 
.. • Enalneeri"I, 0 ..... 1 
... · Ena1neerl"1, Other• 

AORICUL TURAL SCIENCES 

100 · A1ronomy 
IO, · A9rlcultur•I Economlca 
502 • Anlm11I Hulb•ndry 
9CM • Fish a Wildlife 
IOI · For•try 
&Oe • Horticulture 
507 ·Soils a Soll Scl9nce 
1,0 · Animel Science a Anlm11I Nutrition 
I, 1 · PhytopetholOIY 
517 ·Food Science a TechnolotY 

, .. elto573) 
111 ·Agriculture, General 
111 · ~lculture, Other• 

MEDICAL SCIENCES 

120 · Medicine a Su,..ry 
922 · Public HHlth • E pklemlolotY 
923 · Veterln•y Medicine 
52• · Hotplt•I Admll'flstr•tlon 
521 ·Nursing 
1527 · P•r•ltolOIY 
1528 · Envlronment91 H•lth 
IM · Pethology 
138 • PhermHOIOIY 
937 · Pharmecy 
1• · Medlcel Sciences, General 
939 · Medlcel Selene•, Other• 

BIOLOGICAL SCllNCEI 

l.tO · Biochemistry ( .. •Ito 210) 
llG·Bloph-
1'3 • •1om11themlitlcs 
... · Biometrlcl. 810lt8tlttlCI 

( ... elto Oii, 970, 721, 721) 
B•·A"91:omy 
l .. ·CytolotY 
M7 · Embryo1o9y 
... - lmmunol09y 
110· 8ot11ny 
MO·ECOIOIY 
H2 · HydroblOIOIY 
... · Mk:rOblOIOIY a 8acterlotogy 
9ee · PhysfolotY. An Imel 
H7 . Ptayslolon. P .. nt 
--ZOOIOIY 
970·Gonetlcs 
171 · EntomolOIY 
1572 · Molec:u .. r BIOIOIY 
173 ·Food Science a TechnolotY 1 ... elto 9,7) 
97• • lehavlor/EthOIOIY 
978 • Nutrition a Dleteticl 
978 · Blolotlcel Sc'9nal. Generel 
971 · Blolotlcel Sciences, Other• 

PllYCHOLOGY 

IOO • Cllnlcal 
110 · COUMllll"' a Guld•noe 
GO · D9Velopmentel a G•ontoloelail 
830 • Education 
839 · Sctaool PsvctaolotlY 
.. , • Ex...-lrMM91 
8G · CompaHttv9 
M3 . PhytlOIOllUI 
•o . 1 ndustrl•I a Penonnel 
MO · ll'ertonailltv 
870 · Psychometric1 (IM elm 0811. 15 ... 7215. 721 
MO·Soclal 
- ·Psychology, Gener .. 
- ·Psychology, ot1wt• 

SOCIAL SCIENCES 

700 · AnthroPo'°IY 
703 · Arct'teolotY 1• · Communlcetlon1• 
709 · Llnau1111e1 
710 -SocloJoey 
720 · Economics( .. MllD 1501 J 
729 • Econometric• c.- etm 0&15. 5 ... 870, 7291 
721 • Soci•I Statistics llM elm 0&5, 5 ... 870, 721 
7.0·G-ophy 
7411-ArHSt\.td .... 
791 · Political Science 
712 • Public Admlnfltretlon 
711 · lnterNtlon.i "•l•tioM 
770 . Urban. R .. IOMI Pl•nnlng 
771 • History • PhllOIOphy of Science 
798 • Social Sclencet, G.....,.el 
799 • Soclal Sclencet1, Other• 

HUMANITIES 

102 · Hl1tory • Crltlclem of An 
IO•· History, Am.,lcen 
IOI· Hlnory, Euro.-.n 
IOI · History, Other• 
I• · Amwlan SNdlft 
130 ·Music 
131 ·Speech•• Dremetlc A.rt (- •'90 8815) 
133 · Rell1ion ( ... •Ito 881 J 
13' · Philosophy 
138 · Coms-r•tlve Ll•eture 
171 • Hum•nltlH, Qener•I 
171 · Hum•nltlH, Other• 
II, · Llbrery • Archlv•I Sciences 

LANGUAGES a LITERATURE 

11, • A.merlun 
812 • Enellth 
121 · Germ11n 
122 ·RU-.n 
123 • Fr.nch 
12C • SP9"1th a PortueuMe 
828 • ltellen 
e21 . c1-1ca1 • 
821-0lherLeneu .... • 

EDUCATION a OTHER 
PROFESSIONAL FIELDS 

131 • Eduutlon 
801 ·Art, Appllod 
81, • Tt'teolOIY (IM elect 833) 
812 • Busl,.. A.'dmlnlnratlon 
813 · Horne Economta 
... JourneH1m 
Al ·S- • H-•neBc_ 1 __ 8311 
- • LMV, Jurttiprudence 
817 · Soclel WOf'tr. 
U7 • ll'rot..ionel Fleld, Other• 

an . OTHER PIELDS• 

"Identify thlllPICiflcflelcl inti.-on the~ 
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Appendix B 
Sample and Response Rates 
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TABLE B.l Response Rates for the 1977 Survey of Doctorate Recfpfents fn Scfence, Engfneerfng, and 
the H11111nf tf es 

S111111l fn9 Survey 
Co~tactedf 

Survey Resrnse Rates++ 
Frue* 

s;r smle+ Responses** 8 
(N) (N (N (N) (N) (I) (I) 

Total 402,383 83,546 79,375 73,698 50,648 63.8 68.7 

Ffeld of Doctorate/Employmentff 
5, 141 4,776 60.2 64.2 Mathematf cs/Computer Scf ences 19,384 4,472 2,873 

Physfcs/AstrollOlllY 28,861 6,013 5,795 5,395 3,609 62.3 66.9 
Chemistry 48,260 9,148 8,786 8,213 5,736 65.3 69.8 
Earth Scfences 10,004 2,197 2,095 1,954 1,457 69.5 74.6 
Engfneerfng 47,590 7,667 7,506 6,779 4,429 59.0 65.3 
Lffe Scfences (Agrfcultural, 
Medfcal and Bfologfcal) 82,060 20, 104 19,359 18,062 12,707 65.6 70.4 

Psychology 40,601 8,390. 7,772 7,375 4,994 64.3 67.7 
Social Scfences 50,622 9,282 8,653 7,927 5,187 59.9 65.4 
Hf story 19,257 2,784 2,620 2,459 1,809 69.0 73.6 
Art Hf story 1,722 643 616 575 430 69.8 74.8 
Musfc 3,910 929 890 835 621 69.8 74.4 
Speech 4,913 1,038 991 926 653 65.9 70.5 
Philosophy 6,214 1,186 1, 131 1,030 681 60.2 66.1 
Other H111111nf tf es 2,202 1,059 1,003 932 705 70.3 75.6 
Engl 1 sh/Amerf can L1 terature 20,891 2,859 2,730 2,548 1,830 67.0 71.8 
Classics 2,282 706 661 612 448 67.8 73.2 
Modern Langusges 12,641 3,810 3,625 3,294 2,278 62.8 69.2 
Unknown 969 590 366 310 201 54.9 64.8 

Year of Doctorate 
CY1930-49 42,954 10,025 8,384 7,630 5,444 64.9 71.3 
CYl 950-FYl 961 85,740 16,864 15,800 14,904 10,455 66.2 70.1 
FY1962-69 114,461 25,496 24,317 22,649 15,407 63.4 68.0 
FY1970-74 113,743 21,726 21,470 19,788 13,210 61.5 66.8 
FY1975-76 44,713 9,109 9,106 8,508 6,040 66.3 71.0 
Unknown 772 326 298 219 92 30.9 42.0 

Ph.D. Institutfon 
U.S. 390,266 78,464 74,574 68,708 48, 108 64.5 69.0 
Forefgn 12,117 5,082 4,801 3,990 2,540 52.9 63.7 

Sex 
Male 351, 110 64,041 60,840 56,754 38,791 63.8 68.3 
Female 51,273 19,505 18,535 16,944 11,857 64.0 70.0 

Race/Ethnic Group 
Minority Group*** 9,176 5, 177 5,145 4,700 2,743 53.3 58.4 
White/Unknown 393,207 78,369 74,230 68,998 47,905 64.5 69.4 

* The saq>lfng fr- includes those deceased, those residing in foreign countries, and those with 
doctorates in education or professional fields who wre working in science or engineering. 

+ The survey saq>le is the sa11111le size •inus persons k- to be deceased or out-of-scope prior to 
the lg77 survey. The out-of-scope classification 1s assigned to an individual who indicated in a 
previous survey that he or she: 
a) holds a doctorate in education or a professional field and works in a nonscience/nonengineering 

position, or 
b) 'holds a Ph.D. degree fl'Olll a foreign institution, 1s a foreign citizen, and resides in a 

foreign country. 
I The n•ber ass_.d contacted equals the survey saq>le minus those individuals for whom no valfd 

addresses could be obtained. 
** Responses include individuals found to be deceased in the 1977 survey and persons residing in 

foreign countries in 1977. 
++ Response rate "A" 1s the nUlllber .of 1977 survey responses divided by the nlmber in the survey 

saq>le. Response r1te "B" is the nUlllber of 1977 survey responses divided by the nUlllber ass_.d 
to have been contacted. 

II Individuals who earned doctorates in science, engineering, or the h1111111nities wre stratified by 
field of degree. Those with doctorates in education or professional fields who wre identified 
as working in science or engineering wre stratified by field of employment. 

***Includes only those individuals whose ethnic group WIS known at the time the sample WIS selected. 
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TABLE 8. 2 Response Rates for the 1975 Survey of Doctorate Recipients fn Science and Engineering 

Sampling Survey Survey Response Rates-
Frame* Sam~le Sam~le+ Contacted# Responses** A 

{N) {N {N {N) {N) {I) 

Total 295,g70 62 ,471 59,608 55,412 41,go5 70.3 
Field of Doctorate/Employment## 

Mathematics/Computer Sciences 17 ,577 4,706 4,423 4,157 3,018 68.2 
Physics/Astronomy 26. 771 5,527 5,343 4,984 3,694 69.1 
Chemistry 45,770 8,501 8,178 7,532 5,836 71.4 
Earth Sci enc es 9,og4 2,040 l ,947 1,837 1,453 74.6 
Engineering 42,543 6,840 6,709 6, 162 4,635 5g.1 
Life Sciences {Agricultural, 
Medical and Biological) 73,817 18,243 11,5g9 16,436 12,822 72.9 

Psychology 35,290 7,659 7, 186 6,676 4,965 6g.1 
Social Sciences 44, 118 8,351 7,802 7,257 5,203 66.7 
Unknown 990 604 421 371 279 66.3 

Year of Doctorate 
CY1932-49 35,935 8,396 7,346 6,817 5,254 71.5 
CY1950-FY1961 71,739 14,260 13,535 12. 781 9,745 72.0 
FY1962-6g 95,797 22 ,045 21,153 19,643 14,720 69.6 
FY1970-72 55,208 10,461 10,296 9,588 7,267 70.6 
FYl 973-74 36,519 6,983 6,977 6,343 4,796 68.7 
Unknown 772 326 301 240 123 40.9 

Ph.D. Institution 
U.S. 283,630 57,273 54,662 51,260 38,901 71.2 
Foreign 12,340 5, 198 4,946 4,152 3,004 60.7 

Sex 
Male 268,041 49,869 47,615 44,372 33,589 70.5 
Female 27,929 12,602 11,993 11,040 8,316 69.3 

Race/Ethnic Group 
Minority Group*** 3,596 1,780 1,778 1,595 1,056 59.4 
White/Unknown 292,374 60,691 57,830 53,817 40,849 70.6 

• The sampling frame includes those deceased, those residing in foreign countries, and those with 
doctorates in education or pnifessional fields who were working in science or eng,neering. 

+ The survey sample is the sample size minus persons known to be deceased or out-of-scope prior to 
the 1975 survey. The out-of-scope classification is assigned to an individual who indicated in a 
pervious survey that he or she: 
a) holds a doctorate in education or a professional field and works in a nonscience/nonengineering 

position, or 
b) holds a Ph.D. degree from a foreign institution, is a foreign citizen, and resides in a for.eign 

country. 
The number assumed contacted equals the survey sample minus those individuals for whom no valid 
addresses could be obtained. 

•• Responses include individuals found to be deceased in the lg75 survey and persons residing in 
foreign countries in 1975. 

++ Response rate "A" is the number of lg75 survey responses divided by the number· in the survey 
sample. Response rate "B" is the number of 1975 survey responses divided by the number assll!M!d 
to have been contacted. · 

ff Individuals who earned doctorates in science and engineering were stratified by field of degree. 
Those with doctorates in education or professional fields who were identified as working in 
science or engineering were stratified by field of employment. 

***Includes only those individuals whose race or ethnic group was known at the time the sample was 
selected. 
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Appendix C 
Weighting Procedure 
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Estimates in this report are based on weighted 
responses. The 4,171 individuals in the total 1977 sample 
of 83,546 who were known to be deceased or out-of-scope 
prior to the survey were excluded from the survey and 
weighted by their sample weight, as were the 1,109 individ
uals who were known to be deceased prior to the 1973 survey. 
The responses received from the survey sample (50,648 in 
1977 and 41,024 in 1973} were assigned a response weight 
that is the product of the weight for nonresponse and the 
sample weight. Table C.l shows the classification of the 
1973 sample and the formulas used for calculating the 
weights. Table C.2 provides comparable data for 1977. 

Each stratum with fewer than two responses was 
merged with a similarly defined stratum in order to cal
culate sampling errors. Respondents in each stratum were 
assigned a weight equal to the integral part plus one. 
Allocation of weights within a stratum was made at random 
so as to represent the stratum population. This technique 
avoids the necessity of rounding fractional estimates of 
totals. 

For example, consider a stratum which contains 60 
individuals of whom 15 were selected for the sample. One 
of the 15 is known to be deceased prior to the survey. 
This individual receives a sample weight, 60/15, or 4.0, 
and thus represents 4 individuals in the population. 
The number of survey sample cases in the stratum is 14. Of 
these 14 individuals, 10 responded. The average weight for 
the respondents in this stratum would be [60/15] · [14/.10] = 
5.6. To obtain integer weights, 4 of the respondents, 
chosen at random, would each receiv~ a weight of 5, thus 
representing 20 individuals in the population. The 6 re
maining respondents would each receive a weight of 6, thus 
representing 36. Combined, the 10 respondents would re
present 56 individuals in the stratum, who together with 
the 4 individuals who are estimated to be deceased repre
sent the entire 60 individuals in the stratum. 
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TABLE C.1 Classification of Sample and Weighting for lg73 Survey of 
Doctorate Recipients 

&ROUP Number in Type of Estimation 
S111ple Weight* 

TOTAL SAMPLE 56,096 

EXCLUDED FROM SURVEY 
Known Deceased Prior to 1973 Survey** 1, 109 Sample 

SURVEY SAMPLE 54,987 
Unable to Mail, No Valid Address 3, 174 

CONTACTED SAMPLE 51,813 

RESPONSES 
Good Responses 40,594 Response 
Known Deceased as 1 Result 
of the 1973 Survey ____lli_ Response 
Total 41,024 ' 

* The sample weights (Ws) and response weights (Wr) for each stret1111 were 
computed as follows: 

Wsh • Nh , where Nh end nh are the respective population and 
nh sample sizes of the stratum (h). 

Wrh • Nh • nh , where nh is the number of survey sample cases in 
nh rh the stratum and rh is the number of survey responses 

in that stratum. 

** Based on data obtained through address searches. 
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TABLE C.2 Classification of Sample and Weighting for 1977 Survey of 
Doctorate Recipients 

Group 

TOTAL SAMPLE 
EXCLUDED FROM SURVEY 

Known Deceased Prior to 1977 Survey** 
Out-of-Scope 

Foreigns: Out-of-Scope, .Based 
on 1973 Survey Responses+ 
Fields: Out-of-Scope, Based 
on 1973 Survey Responses# 
Fields: Out-of-Scope, Based 
on 1975 Survey Responses# 

Total 
SURVEY SAMPLE 

Unable to Mail, No Valid Address 
CONTACTED SAMPLE 

RESPONSES 
Good Responses 
Known Deceased as a Result of 
the 1977 Survey 
Total 

2,505 

135 

1, 186 

__ill. 

50,352 

_1.?! 

Number in 
Sample 

4,171 
79,3~5 

• 
73,698 

50,648 

Type of Esti
mation Weight* 

Sample 

Sample 

Sample 

Sample 

Response 

Response 

* The sample weights (Ws) and response weights (Wr) for each stratum were 
computed as follows: 

Wsh = Nh , where Nh and nh are the respective population and 
nh sample sizes of the stratum (h). 
N fi 

Wrh "....!!. • ....!!. , 
nh rh 

where Ah is the number of survey sample cases in 
the stratum and rh is the number of survey responses 
in that stratum. 

** Based on data obtained through 1973 or 1975 survey responses or through 
address searches. 

+ Based on responses that indicated individuals held Ph.D.'s from foreign 
institutions, were foreign citizens, and resided in foreign countries 

I Based on responses that indicated individuals held doctorates in education 
or professional fields and were employed in nonscience/nonengineering 
positions. 
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Appendix D 
Sampling Error 
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Sampling Error Estimates for Ratios, Proportions, 
and Differences 

Most of the statistics presented in this report are 

ratios of two weighted sums of observations, i.e., ratios 

of random variables. Thus we are concerned with a ratio, 

r = y/x, where y = ~ [Nh/nh] ~ yhi 

x = I: fNh/nhl ~ xhi 
. h l ~ l 

and where yhi and xhi are observations made on the ;th 

response of stratum h, Nh is the number of individuals in 

the active population of stratum h, and nh is the number 

of responses from stratum h. 

The variance of the ratio y/x is estimated by the 

expression 

(
s2 s2 2s ) 2+.....!-~ 
y2 x2 xy 

where 

~h and Yh being the means of the x and y values observed in 

stratum h, respectively. s~milarly, s~ and s~ are defined 
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using [xhi - xJ 2' and [yhi - .Yh] 2 in the inner sunmation. 

Some of the statistics in the report are differences 

between two estimated ratios in percentage form, e.g., the 

difference between the percentage of engineers employed by 

business and industry who were working in R&D in 1977 and 

the corresponding percentage for 1973. If we write the 

difference as 

the variance is estimated by 

The terms s~1 and s~2 are estimated variances of ratios, 

calculated as given above, 

s = r1r2 rl r2 

where for example, 

and the other covariances are written in similar fashion. 

In these expressions, nh is the number of responses in 

stratum h that are conmon to the estimates y1 and y2. 

These formulas were used to estimate sampling errors 

for survey statistics published in NRC-CHR report, 
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Science, Engineering, and Humanities Doctorates in the United 

States, 1977 Profile (Washington, D.C.: National Academy of 

Sciences, 1978.). Sampling error estimates were computed 

as if the responses obtained from a stratum were a random 

sample from that stratum. Strata were combined whenever the 

number of responses in a stratum was less than two. 

Comparisons were made between sampling errors computed 

on the basis of a simple random sample (srs) and those which 

take into account stratification. Table D.l presents sampling 

errors associated with selected statistics from the 1977 

Profile report. Bases of various sample sizes and a range of 

statistic values have been chosen to provide representative 

comparisons. Sampling errors in the column sp were computed 

by the expression [ p[l~p] ~ ~ , while those under sr were 

calculated by the formula described above, which takes into 

account the sample design. The statistics are in percentage 

form and are the estimated proportion (p) of a variable 
n 

category with a given characteristic, p • k l:Y; (for the 
1 

purpose of sp)• or the ratio of two random variables, r = ~ 
(for the purposes of sr). 

For the most part, differences between the two error 

estimates are quite small. Calculations based on an srs 

are for most statistics the same as or slightly higher 

than those which take account of the stratification. For 
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statistics which are ratios of two stratifying variables 

(e.g., the ratio of women biological science Ph.D.'s to 

total biological science Ph.D.'s}, the estimate of sampling 

error is somewhat higher using the formula for Sp· In 

certain cases (mainly those involving estimates of type of 

employer or primary work activity for small subgroups}, 

the use of the formula for an srs appears to underestimate 

slightly the sampling error. 

Table D.2 provides a similar comparison of sampling 

errors of estimated differences. Sampling errors of 

differences between two proportions (p1-p2} were computed 

using the formula 

•pl - P2 -{ [P1 (l-P1>ln1] + (-2<l-P2lln2) - [:in., ~:2- P1P2> ]r 
In this formula, p1, and p2 are the proportions possess

ing the characteristic in the 1977 and 1975 surveys respective

ly; n1 and n2 are the number of observations from which these 

proportions were estimated; and Pc denotes the proportion 

possessing the attribute in both surveys, estimated from the 

number of observations (nc} common to both surveys. 18 

1 8 

Leslie Kish, Survey Sampling, (John Wiley & Sons, Inc., 
New York, 1965), p. 461. 
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TABLE D. l Comparison of Sampling Errors for Selected Statistics 
Sample Size of Statistic (Vi Sr 

Variable Base and Subcategory Variable Base (%) (I) 
(srs) (Stratified) 

Science/Engineering 
Field of Ph.D.--Total 37,488 

Engineering Ph.D. 15.0 0.2 0.1 
Field of Employment--Total Employed 34,599 

Employed in Mathematics 4.7 0.1 0.1 
Physics/AstronOlll}' Ph.D.--Total Employed 3,097 

Employed in Physics/Astronomy 61.8 0.9 0.9 
Biological Science Ph.D.--Total 8,895 

Female 16.9 0.4 0.1 
Earth Science Ph.D.--Total 1,382 

Employed Part-Time 2.0 0.4 0.4 
Computer Science Ph.D.--Total Full-
or Part-Time Employed 636 

Employed in Business or Industry 53.9 2.0 2.1 
Chemistry Ph.D. (FY 1971-1g75 Graduates)--
Total Full- or Part-Time Employed g92 

Employed in Teaching 22.6 1.3 1.4 
1960-1969 Ph.D. Recipients (Male)--Total 
Academically Employed 6,364 

Hold Rank of Professor 42.8 0.6 0.6 
Labor Force--Total 35,115 
Unemployed, Seeking Employment 1.2 0.1 0.1 

Labor Force--Total Social Science Ph.D. 4,366 
Employed Full-Time g4,3 0.4 0.4 

Labor Force--Total Male 28,199 
Unemployed, Seeking Employment 0.9 0.1 0.1 

Labor Force--Medical Science Ph.D./Female 304 
Employed Full-Time 79.6 2.3 2.3 

66 

Copyright © National Academy of Sciences. All rights reserved.

Ph. D.'s in Business and Industry
http://www.nap.edu/catalog.php?record_id=19838

http://www.nap.edu/catalog.php?record_id=19838


TABLE D.2 Comparison of Sampling Errors of Differences 

1975 1977 Difference '<P1·p2) S(r1 ·r2) 
Characteristic Estimate Sample Estimate Sample (1977-1975) (srs) (stratified) 

% (n1) % (n2) % % % 
Ph.D.'s Employed 
Full-Time:0 

Total U.S. S/E Pop. 88.8 37,734 87.9 37,488 -0.9 0.1 0.2 
Biological Sci. 82.S 8,960 80.7 8,895 -1.8 0.3 0.4 
Engineering 95.1 4,424 94.6 4,176 -0.S 0.3 0.3 
Physics/ Astron. 88.2 3,370 88.4 3,307 0.2 o.s 0.6 
Mathematics 93.1 2,443 91.9 2,353 -1.2 o.s o.s 
Earth Sciences 91.4 1,367 90.1 1,382 -1.3 0.6 0.8 

°' 
Computer Sciences 99.4 152 99.0 192 -0.4 0.1 0.8 

....... 
Ph.D.'s Employed in 
Business and Industry ,b 

Total Empt. in U.S. 26.3 33,822 26.4 33,036 0.1 0.2 0.1 
Biological Sci. 12.7 7,547 13.2 7,269 o.s 0.3 0.2 
Chemistry 54.1 4,851 53.6 4,706 -0.S o.s 0.4 
Psychology 14.0 3,574 16.1 3,689 2.1 0.6 o.s 
Mathematics 11.0 2,279 12.4 2,164 1.4 0.6 0.4 
Medical Sciences 23.4 1,332 20.8 1,318 2.6 0.7 0.4 
Computer Sciences 32.6 ISO 38.7 191 6.1 3.8 3.2 

0 Percentage of the total U.S. science and engineering population In each category that was employed full-time. 
bPercentage of the total full-time and part-time employed population In each categOt)' that w• working In busln- and Industry. 
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Sampling errors of the differences between two ratios 

(sr r ) were computed using the formula discussed above. 
r 2 

The data in Table 0.2, are drawn from the 1977 Profile 

report and were selected to represent various sample sizes 

and percentage values. 

In most cases, the formula that assumes a simple random 

sample yields a sampling error estimate close to the estimate 

computed by strata. Sampling errors _of the estimated per

centages of various Ph.D. fields who were employed computed 

spl-p2 are somewhat lower than those obtained by sr1-r2 for 

four of the seven estimates and much lower in the case of 

computer sciences. The estimates for this field are ex

treme values (> 99.0%), based on a relatively small number 

of observations (< 200). 

Sampling error estimates obtained by the formula for 

an srs are greater than those computed by sr1-r2 for the 

estimated percentages of the population employed full-time 

or part-time in business and industry. These proportions 

and ratio estimates take on less extreme values than the 

estimates of the full-time employed. 

The reader should take these potential discrepancies 

into account when interpreting the sampling errors of 

statistics presented in this report. These sampling error 

estimates were obtained using the formulas for simple 
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random samples discussed above. Table 0.3 sunmarizes sampling 

errors associated with various proportion values and sample 

sized. 

Values in Table 0.3 were computed using the fonnula 

Sp = [ p[l~p 1] ~ , in which p is the proportion of a particu

lar category (variable) possessing a certain characteristic, 

Y (i.e.' p • l f y.) , and n is the number of sample n ; , 

members in the variable-specified category (e.g., doctoral 

scientists and engineers in the U.S. labor force) who 

responded to the survey. The finite population correction 

factor, fpc = [ [N-n] I [N-1 J] ·J2 , has been omitted from the 

calculations, since the fpc has negligible effect on most 

statistics in this ceport, unless the estimate applies to 

a subgroup that has a high sampling rate. In any case, 

the omission of the fpc in the fonnula for sp yields a con

servative estimate (i.e., a higher estimate) of the sampling 

error. 

The estimated sizes of population and population sub

groups are provided in the tables in the body of the re

port. The sample sizes on which these population estimates 

were based can be approximated by multiplying the population 

by the weighting fraction, which is ·the sampling fraction 

corrected for nonresponse. Weighting fractions for selected 

groups are provided in Table 0.4. 
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TABLED.3 Approximate Sampling Errors for Various Statistics and 
Sample Sizes 

Proportion 

Sample Size 0.01or0.99 0.05 or 0.95 O.lOor 0.90 0.25 or 0.75 0.50 

32,000 0.001 0.001 0.002 0.002 0.003 
16,000 0.001 0.002 0.002 0.003 0.004 

8,000 0.001 0.002 0.003 o.oos 0.006 
4,800 0.001 0.003 0.004 0.006 0.007 
2,400 0.002 0.004 0.006 0.009 O.<UO 
l,600 0.002 o.oos 0.008 0.010 0.013 
1,200 0.003 0.006 0.009 0.013 0.014 

800 0.004 0.008 0.010 0.015 o.oi8 
400 0.005 0.010 0.015 0.022 0.025 
200 0.007 0.015 0.021 0.031 0.035 
100 0.010 0.022 0.030 0.043 0.050 

TABLED.4 Weighting Fractions for Selected Variables 

1977 1973 
Ph.D. 's Employed in Businea 

and Industry, Total 0.112 0.132 
Sex 

Male 0.105 0.127 
Female 0.280 0.343 

Field of Employment 
Mathematics 0.122 0.147 
Computer Sciences 0.111 0.144 
Physics/ Astronomy 0.114 0.135 
Chemistry 0.113 0.122 
Earth Sciences 0.122 0.150 
Engineering 0.097 0.121 
Agricultural Sciences 0.108 0.143 
Medical Sciences 0.155 0.185 
Biological Sciences 0.155 0.178 
Psychology 0.113 0.136 
Social Sciences 0.098 0.129 
Nonsciences 0.114 0.133 
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Example: In Table 3B, the estimated population of 

doctoral scientists and engineers employed in business 

and industry is 70,600. Multiplying by .112, the approximate 

sample size is 7,907. The sampling error of a reported sta

tistic (for instance, 22.5 percent employed in management and 

administration of R&D) can be estimated by the formula for Sp 

or by consulting Table D.3 using rough approximations of the 

sample size and percentage in proportion form. In this case 

• ·(0.225 [1-0.225])~. o.00470 or approximately 0.5 
p 7,907 

percent. Similarly, the value in the table opposite 8,000 for 

0.25 is 0.005, or 0.5 percent. The reader can construct the 

desired confidence interval by multiplying the standard 

error by the approriate coefficient: ± lsp will provide a 66.7 

percent confidence interval,~ 2~p.approximately a 95 percent 

interval, etc. 

Sampling Error Estimates for Medians1 9 

Sampling errors of median salary estimates presented 

in this report were computed not by strata but for all 

observations n, the number of full-time employed individuals 

in a particular subgroup who reported a salary. Comparisons 

J 9 The method for determining sampling errors of medians in 
this report was adapted from Morris H. Hansen, William N .. 
Hurwitz, and William G. Madow, Sam le Surv Methods and 
Theory, vol. 1 (John Wiley & Sons, Inc., New York, 1953 , 
pp. 448-449. 
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of sampling errors for ratios, proportions, and differences 

indicate minor differences for the most part, between those 

calculated by strata and those that do not fully take into 

account sample design. The reader should interpret the 

confidence intervals as close approximations. 

From the estimated population distribution, a statis

tic, m is computed that is an estimator of M, the position 

measure (median, quartile, decile, etc.). When mis a 

median, Pm the proportion of cases in the derived distri

bution falling below the position measure equals o.5. The 

sampling error of pm is estimated by the formula 

s = (pm[l-pm])~. Two additional proportions are then 
Pm n 

computed: I 

Pl = p - ks m Pm 

p2 = p + ks 
m Pm 

The confidence interval for the median is set by cal-

. culating m1 and m2, the values below which the proportions 

p1 and p2 of the estimated d_istribution fall. The level of 

confidence is determined by k and will be 66.7 percent when 

k = 1, approximately 95 percent when k = 2, etc. 

The 95 percent confidence intervals for selected cate

gories of Ph.D. scientists and engineers employed in business 

and industry are presented in Table D.5. 

72 

Copyright © National Academy of Sciences. All rights reserved.

Ph. D.'s in Business and Industry
http://www.nap.edu/catalog.php?record_id=19838

http://www.nap.edu/catalog.php?record_id=19838


TABLE D.S 95 Percent Confidence lntenala of Median Salaries for Selected 
Categories (In Thousands of Dollars) 

1973 1977 

toTAL, FULL-TIME EMPLOYED Ph.D.'s $23.0-23.4 $29.6-30.0 

Primary Wort Activity 
Research and Development 21.1- 21.S 26.9- 27.5 
Management and Administration 26.6- 27.4 33.9- 35.1 
Consulting 23.0-25.8 28.5-30.4 
Professional Semces 25.9-30.5 30.9-35.8 
Other 20.7 - 21.9 25.9- 27.5 

Business and Industry Group 
Manufacturing 22.9-23.3 29.9-30.2 
Nonmanufacturing 22.2-23.8 26.4- 28.1 
Self-Employed 26.9-30.6 30.7- 35.3 
Nonclusifiable Companies 21.7 - 24.2 25.3 • 27.5 

Field of Employment 
Mathematics 22.6-25.2 26.0-30.0 
Computer Sciences 21.3 - 23.8 25.5 • 28.3 
Physics 22.9-24.5 28.9-30.4 
Olemiltry 22.1- 22.6 29.0-29.9 
Earth, Envir., and Marine Sci. 21.7- 24.0 27.6-29.8 
Engineering 22.9- 23.5 29.5 • 30.1 
Agricultural Sciences 20.5-23.0 25.6-28.2 
Medical Sciences 24.9-27.9 32.0-34.9 
Biological Sciences 21.7 - 23.4 26.2-28.6 
PsycholoSY 26.7-30.5 31.3 • 35.4 
Social Sciences 25.0-30.0 28.4 - 30.9 
Nonscience/Nonengineering 25.1·28.1 30.3-33.9 
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Nonresponse Bias 

In addition to sampling error, survey estimates are 
subject to a number of nonsampling errors, including mis
interpretation of survey questions, errors in coding and 
processing of responses, incomplete sampling frame, and 
bias due to nonresponse. A recently published study2°of 
the effects of nonresponse bias on data from the 1975 
Survey of Doctorate Recipients concluded that although 
evidence of nonresponse bias was detected for certain 
employment and demographic characteristics, data published 
in the 1975 Profile of Doctoral Scientists and Engineers 
in the United States do not appear to be seriously 
affected. 

Although the nonresponse bias study was confined to 
1975 survey data, it is reasonable to assume that because 
the sample is longitudinal major findings are valid for the 
1973 and 1977 survey results as well. The most serious 
bias detected was a lower percentage of foreign residents 
in the response group than in the nonresponse group. This 
bias resulted in an overestimation , 6-7 percent, of the 
sizes of the doctoral science and engineering population 
and labor force in the United States. A related bias was 
also discovered in the underestimation of the percentage 
of foreign citizens in the U.S. science and engineering 
population. The study found that the proportion of full
time and part-time employed doctoral scientists and engineers 
who were working in business and industry was slightly 
underestimated. 

These nonresponse biases suggest that·estimates of the 
number of doctoral scientists and engineers employed in business 
and industry in 1973 and 1977 are slightly higher than the 
actual figures. Of course, countervailing biases are possible, 
such as those resulting form the lack of a comprehensive 
sampling frame for Ph.D. recipients who earned their degrees 
at foreign institutions and who may be working in the United 
States. 

20 National Research Council, Conmission on Human Resources, 
The Effects of Nonresponse Bias on the Results of the 1975 
Surv of Doctoral Scientists and En ineers (Washington, 
D.C.: National Academy of Sciences, 1979 , p. 33. 
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Appendix E 
Estimation Procedure 
for Tables 12 and 13 
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The estimation of Tables 12 and 13 proceeded in 

several steps. The first step was to estimate the number 

of Ph.D.'s that were in the labor force in both years, 1973 

and 1977. Two estimates are available, one based on the 

weights associated with the 1973 survey and the other based 

on the weights associated with the 1977 survey. Since these 

two estimates have approximately the same variance, an im

proved estimate is the simple mean of the 1973 and 1977 

estimates. 

The next stage was to adjust the 1973 and 1977 distri

butions by type of employment to the estimated total labor 

force. This adjustment is a ratio estimate, of the form 

xj • (xj/Ixj)t, where xj is the original· estimate for class 

j in the given year and t is the estimated total labor force. 

The adjusted values then become the marginal totals of Table 

12, whose cells initially contain estimates using the weights 

associated with the 1977 survey. However, the cells do not, 

in general, sum to either of the marginal totals. 

The cells of Table 12 are then adjusted to sum to the 

row totals by a ratio estimate of the same form as that given 

~bove; i.e., the adjusted figure for the cell in the i-th row 

and j-th column is given byx~• Cx1jlj x1j>t1 .,where xij is 

the figure in the cell and ti. is the marginal total for the 

i-th row. The adjustment is then made to column totals in a 
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similar way, namely x''• <xij /I x~j) t.j· 

It has been shown that iteration of the adjustment 

to row and column totals converges, and that the result has 

attractive statistical properties. These include the pro

perty that the procedure provides estimates which minimize 

discriminant information and that the resulting estimates 

are best asymptotically normal estimators, conditional on 

the marginal totals. 

The procedure for Table 13 followed the same steps, 

after fixing the total number employed in business and in

dustry as given by the final adjustment of Table 12.2-1 • 22 

21 
Ireland, C.T. and Kullback, S. (1968). "Contingency 

tables with given marginals. 11 Biometrika, vol. 55, pp. 
179-188. 
22 

Stephan, F.F. (1942). 11 An iterative method of adjusting 
sample frequency tables when expected marginal totals are 
known. 11 Annals of Mathematical Statistics, vol. 13, pp. 
166-178. 
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Appendix F 
Supplementary Tables 

79 

Copyright © National Academy of Sciences. All rights reserved.

Ph. D.'s in Business and Industry
http://www.nap.edu/catalog.php?record_id=19838

http://www.nap.edu/catalog.php?record_id=19838


Ph.D. Granting Institutions and Field of Doctorate 

Table F.l shows the top 25 institutions, in tenns of 
the number of Ph.D. degrees awarded, for scientists and 
engineers employed in business and industry. These 25 U. S. 
educational institutions graduated almost half (46.8 
percent) of the doctoral scientists and engineers employed 
in business and industry in 1977. The University of 
Illinois at Champaign-Urbana and the Massachusetts Institute 
of Technology (MIT) graduated the largest numbers of science 
and engineering Ph.D.'s who were employed in business and 
industry in 1977 (over 2,300 from each school). 

Of those Ph.D.'s employed in business and industry, by 
far the highest percentages held degrees in chemistry (30 
percent) and engineering (29 percent). The 25 universities 
listed in Table E.l awarded 43.2 percent of the doctorates 
in chemistry and 49.3 percent of those in engineering, with 
the remainder granted by other U.S. institutions and foreign 
institutions. Nearly 10 percent of the Ph.D. degrees held 
by engineers who were employed in business and industry were 
earned at two universities, MIT and Stanford. 

Fewer than 20 institutions awarded over 70 percent of 
doctoral degrees in computer sciences. Further, just four 
schools, the University of Wisconsin at Madison, the 
University of Michigan, the University of Illinois at Urbana, 
and Stanford University, awarded nearly 30 percent of the 
Ph.D.'s in this field. 

Three schools granted over 20 percent of the doctoral 
degrees hald by all agricultural scientists working in 
business and industry: Iowa State (8.7 percent), Michigan 
State (6.9 percent), and the University of Illinois at 
Urbana (6.6 percent). High percentages of medical science 
doctorates were granted by the University of Minnesota (9.2 
percent), Purdue University (8.7 percent), and the University 
of Wisconsin at Madison (8.5 percent). Several Eastern 
schools awarded high percentages of Ph.D.'s earned in the· 
social sciences: New York University (6.2 percent), Columbia 
University (5.2 percent}, and Harvard University (5.2 percent). 
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TABLE F .I Number of Doctoral Scientists and Engineers Employed in Business and Industry in 1977 by 
Ph.D. Granting Institution and Field of Doctorate 

Field of Doctorate 

All 
Ph.D. Granting Institution Fields Math Comp Phys Chem Earth Engr Agric Med Biol Psych SocSc 

Total, All Institutions 70600 1800 600 6800 21200 2000 20700 2300 1500 5900 5100 2700 

% % % % % % % % % % % % 
. Uni~:_~ Illinois (Urbana) 3.4 2.0 7.1 4.2 4.2 2.3 3.3 6.7 0.9 3.1 0.4 2.0 
Mass. Institute of Technology 3.3 2.1 6.2 3.8 3.1 3.7 5.4 0.9 0.8 2.5 
Purdue University 2.8 1.9 0.3 0.9 3.2 2.4 5.5 8.7 2.9 3.7 2.5 
Univ. of Wisconsin (Madison) 2.7 0.6 7.7 2.2 2.6 3.1 1.9 5.2 8.5 6.4 0.8 1.8 
Ohio State University 2.5 0.4 1.5 3.0 3.0 2.8 4.6 3.7 1.4 3.0 
UniY. of California (Berkeley) 2.5 4.1 2.1 2.6 1.8 1.5 3.7 1.5 1.1 2.2 0.9 3.1 
Stanford University 2.3 2.1 7.1 3.2 0.9 4.7 4.4 0.5 1.2 1.9 

00 Uniftrsity of Michigan 2.2 l.S 7.6 2.4 1.7 1.1 2.8 0.2 3.9 1.6 2.8 1.7 .... University of Minnesota 2.1 2.5 1.1 1.8 1.3 1.4 4.2 9.2 3.8 2.8 1.4 
Columbia University 1.9 1.6 2.2 1.5 4.3 1.6 1.6 1.1 4.1 5.2 
Iowa State Uniftrsity 1.9 2.3 1.2 2.1 0.8 1.7 8.7 0.3 2.3 1.6 
Cornell University 1.8 2.5 2.1 2.6 1.6 0.3 1.7 4.1 0.8 2.9 0.1 0.9 
New York Uniftrsity l.S 2.6 1.6 0.9 0.7 1.1 0.6 l.S 4.7 6.2 
Univ. of Calif. (Los Angeles) 1.5 1.9 5.7 2.5 1.0 1.9 1.6 0.7 1.4 2.3 2.1 
Pennsylvania State University 1.5 0.3 3.4 1.2 1.6 6.2 1.5 2.1 1.5 0.5 
Case Western Reserve Univ. 1.5 2.7 3.4 2.6 1.4 0.7 1.7 0.4 0.3 1.6 0.2 
Michigan State University 1.4 1.5 2.2 0.6 1.5 2.2 0.7 6.9 0.3 2.0 0.9 3.1 
Camegio-Mellon University 1.4 2.5 4.5 1.8 1.0 2.6 0.4 
Harvard University 1.3 4.4 0.9 3.3 1.2 1.3 0.4 1.8 0.6 1.0 5.2 
University of Pennsylvania 1.3 1.3 1.7 1.3 1.1 1.8 1.3 1.3 0.2 3.7 
Northwestern Uni¥ersity 1.3 1.1 5.3 0.4 1.5 1.9 1.7 1.6 0.8 0.7 0.9 
Rutgers Univ. (New Brunswick) 1.3 1.0 1.1 1.9 0.8 1.6 2.1 4.5 0.6 1.4 
Princeton Uniftlsity 1.2 0.3 1.3 1.3 3.1 1.2 0.6 1.4 1.8 
University of Florida 1.2 0.5 0.6 1.2 0.3 1.7 2.7 0.3 0.4 0.7 0.9 
Univ. of ._aryland (College Pk.) 1.2 1.2 2.1 1.4 0.9 0.8 4.8 1.3 1.9 1.2 1.0 
Other U.S. institutions 49.6 53.7 29.8 46.1 50.3 50.2 47.7 39.6 48.4 52.1 62.7 47.5 
Foreign Institutions 3.6 2.4 0.9 6.2 6.5 3.3 1.6 0.5 2.1 1.9 1.3 1.5 
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FINE FIELDS OF EMPLOYMENT AND DETAILED BUSINESS AND 
INDUSTRY GROUPS 

Tables F.2 and F.3 present estimates of the number 
of doctoral scientists and engineers employed in business 
and industry in 1977 by their specific business and indus
try groups and their fine field of employment. These 
tables provide a detailed breakdown of the broad employment 
categories that were aggregated in the multivariate cross
tabulations presented in the body of the report. The three
digit SEC Industry Codes (based on SIC) are given in Table 
F.2 followed by the SIC classification of business and 
industry groups. Three-digit codes in Table F.3 correspond 
to the Degree and Employment Specialties List that is part 
of the 1977 questionnaire in Appendix A. 
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TABLE F .2 Number of Doctoral Scientists and Engineers Employed in Business and 
Industry by Detailed Business and Industry Group, 1977 

Detailed Bus. and Ind. Group No. Employed SEC Ind. Code11 

Total 70618 

Manufacturing 50126 
Food &. Allied Products 1680 201 to 209 
Textiles &. Apparel 272 221 to 239 
Lumber, Wood Prod, Furn 280 241, 251 
Paper &. Allied Products 718 262 to 265 
Otemicals &. Allied Products 17685 281 to 289 

Industrial Otemicals 10752 281 
Drugs &. Medicines 5445 283 
Other Otemicals 1488 284 to 289 

Petrol Refining&. Extraction 5400 131 to 139, 291 to 299 
Rubber Products 153 301 to 309 
Stone, Clay, &. Glass Prod. 962 321 to 327 
Primary Metals 1210 331,335 

Ferrous Metals &. Prod. 492 331 
Nonferrous Metals&. Prod. 718 335 

Fabricated Metal Products 586 341 to 349 
Machinery 3494 351 to 358 

Office Comp &. Acct Mach. 2537 351 
Other Machinery 951 351 to 356, 358 

Elec. &. Comm. Equip./Comm. 8231 363 to 369, 481 to 489 
Comm Rec Equip, Elec Comp 2641 366 
Communication 2324 481to489 
Other Electrical Equip. 3266 363,369 

Transportation Equipment 5022 371to379 
Motor Vehicles&. Equip. 1719 371 
Aircraft &. Missiles 3223 372 
Other Trans. Equip. 8 373 to 379 

Professional &. Sci. Equip. 3855 381 to 387 
Sci &. Mech Measuring Inst 1039 381,382 
Optic, Med, Photo, 0th Ins 2816 383 to 387 

Other Manufacturing lndustr. 650 211, 219, 271, 275, 311 to 
319, 391 to 399 

Nonmanufacturing 7344 
Agric, Fores try &. Fisheries 315 011 to 021 
Mining (Exel Petrol &. Gas) 162 100 to 120, 140 
Contract Construction 634 150 to 171 
Transportation&. Utilities 666 400 to 478, 491to499 
Wholesale &. Retail Trade 512 501to599 
Finance, Insurance, Real Est 1017 601to679 · 
Services 3918 701 to 899 

Non-Oassiriable Companies 5714 991 
Self-Employed 6834 (identified from survey 

response) 

11The SEC industry code ls an adaptation of the Enterprise Standard Industrial Oasslflcation (SIC), 
which wu developed by the Office of Management and Budget, Executive Office of the President. 
The complete coding system follows on pp. 114-88, which reproduce pp. lv-vlll of the Directory of 
Companies Required to Fae Annutll Reports with the Securltlu and Exchange Comml.aton, Wash
ington, D.C.: Securities and Exchange Commission, 1977. 
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SIC 
ln41l•try 
COd• llo, 

011 
OU 
021 

100 
108 

120 

Ul 
ua 
U9 

140 

150 
110 
171 

201 
202 
203 
204 
205 
201 

20I 
209 

211 
21• 
221 

225 
227 

231 
239 

SIC INDUSTRY CODES 

I I AGlllCllL'l'IJD, POUSTllY AllD PllRBlllU 

Pield crap• 
rruiu, tr• nllt• and -•table• 
Livestock 

Il. llilllllG (7571 

.. Ul llinin9 

.. Ul ainin9 - nonprodllCer• 

coal ainin9 

IHI 

Crude petrol•,. ••traction and natval 9a• 
Oil and 9a• field HrvicH 

CZ'llde petrol•,. and natval 9a• • nonprodllCer• 
1-loration I drillin9 faadal 

-Ullic ainaral• 

lll. COll'lllAC'l' CGllllHUCTlOll 1105 I 

-er&l bllildin9 -tractor• 

::::Jaf'::::"*..!:"tr::::ctor• 

IV, MllUP.llC'IUlllllG (35711 

-t prodllCU 
Dairy prodvcta 
C&aned, cnared and frosen t-. 
Grain aill prodvct• 
-ry producU au.war. -.fectionary an4 related prodvct• 

Alcoholic and •lt llllverave• 
Bottled moft drink• and flavorin9• 

Ci9arettH 
'l'Obaaco unufaaturea, a.a. a. -•illv and fini8hin9 ail1•1 yarn and tllread ail1•1 

ai•c•ll.....,... tutil• 11ill prodvct• 

ltllittinv aill•, incl111IH knitted aw.rel 
Ploor aoverin9 aill• 

Al!Parel, Hcept knitted apparel 
lll8cell&neOll• fabricated tutile produou 
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corre•pondin9 
••tabli81ment 

SIC Code Ro, 

011, 071, 072, 076, 071 
OU-OU, Oll•OIS 
021-on, 014, 075, oH-on 

101-lOI, 109 
lOI 

111, 121 

Ul, U2 
UI 

141, 142, 144, 
us, 147-14' 

152-154 
111•112 
171-17' 

201, 207 
202 
203, 209 
204 
205 
201 

2012-2015 
2011-2087 

211 
212-214 

221-224, 221, 
221, 22' 
225 
227 

231-231 
ZH 
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SEC 
Indu•try 
~ 

241 

251 

262 
26' 
265 

271 

275 

281 

283 
214 
285 
287 
289 

291 
299 

301 
309 

311 
314 
319 

321 
324 
325 
327 

331 

335 

341 
342 
343 
345 
341 
349 

351 
352 

354 
355 
356 
357 
358 

Lwober and Wood product•, except furniture 

Furniture and fixtur•• 

Pulp, paper and board , 
Hi•c•llaneou• converted paper product• 
Paperboard contain•r• and box•• 

N..,•paper•, periodical• and book• - publi•hin9, 
or publi•hing and printin9 

Printin9 and allied indu•tri•• 

Ba•ic cheaical•, pla•tic• aaterial•, and 
•ynthetic• 

Dru9• 
Soap, cleaner•, and toilet 9oo4• 
Paint• and allied product• 
Africultural chemical• 
Chellical product•, n.e.c. 

Petroleua refining 
Petroleum and coal product•, n.e.c. 

Tire• and inner tube• 
Rubber and plaatic product&, n.e.c. 

Leather tanning and fini•hin9 
Pootwar, &Jrcept rubber 
Leather and leather product•, n.e.c. 

Glaaa product• 
c ... nt, hydraulic 
Structural clay product• 
Concrete, typ•um and pla•t•r product• and non
.. tallic mineral product•, n.e.c. 

Iron and at .. 1 - bla•t furnace•, at .. 1 mill•, 
and iron and ate•l foundrie• 

Nonferroua .. tal• - refining, rollin9, drawin9 
and nonferrou• foundri•• 

Metal can• and •hipping container. 
Cutlery, hand tool•, and hardware 
Pluabin9 and heatin9, except electical 
Ser.., .. chine product•, bolt•, etc. 
Ordnance, except vehicle• and 9uide4 ai••il•• 
Fabricated .. u1 product•, n.e.c. 

lntin•• and turbine• 
Parm .. chinery, con•truction, minin9 and 
.. tarial• handlin9 aachinery 

Metalworkint aachinery 
Special induatry aachinery 
General industrial .. chinery 
Office and ccmputin9 aachine• 
Service indu•try aachinea 
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Corre•pondin9 
!l•tablbhment 

SIC Code No, 

241-245, 241 

251-254, 251 

261-263, 266 
264 
265 

271, 272 
2731, 274 

2732, 275-271 

281, 282 
213 
284 
215, 2813 
217 
216, 281 
(&JrC&pt 2893) 

211 
215, 2H 

301 
302-304, 306, 307 

311 
314 
313, 315-317, 319 

321-323 
324 
325 

326-329 

331, 332 

333-339 

341 
342 
343 
345 
341 
344, 346, 347, 341 

351 

352, 353 
354 
355 
356, 351 
357 
358 
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SEC 
Induatry 
~ 

363 
366 

369 

371 

372 
373 
374 
379 

381 

383 

384 
387 

391 
393 
394 
399 

400 

411 
419 

421 
422 

440 

450 

460 

471 
474 
478 

481 
482 
483 
489 

491 
492 

493 

499 

Hou•ehold appliance• 
Radio, televi•ion, communication equipment, and 

electronic cc.ponenta and acceaaoriea 
Electrical liqhtinq and wirinq equipment, 

tran.,.iaaion and di•tribution equipment, and 
electrical lllAChinery, n,e,c, 

Motor vehicle• and equipment, includinq rebuilt 
par ta 

Aircraft, quided mi••ile• and part• 
Ship• and boat buildinq and repairinq 
Railroad equipment 
Tranaportation equipment, n.e.c, 

Scientific in•trument• and mechanical meaaurinq 
device• 

Optical and opthalmic good•, photoqraphic 
equipment and aupplie• 

Medical in•trument• and •uppliea 
Watchea, clocka, and watchcaaea 

Jewelry, ailverware, and plated ware 
Muaical inatrument• and part• 
Toya and aportinq good• 
Manufacture•, n.e.c. 

V, TRANSPORTATION, COMMUNICATION, ELECTRIC, GAS AND 
SANITARY SERVICIS(80l) 

Railroad tranaportation 

Local and •uburban tran•it 
Local and interurban paaaenqer tranait, includinq 

taxicaba, n.e.c. 

Truckinq, includinq ter111inal faciliti•• 
Public warehou•inq 

Water tranaportation 

Air tranaportation 

Pipe line tran•portation, except natural qa• 

rreiqht forwardinq 
Rental of railroad car• 
Service• incidental to tranaportation 

Telephone communication 
Teleqraph C011111unication 
Radio and televiaion broadcaatinq 
COlllllUJlication ••rvice•, n.e.c. 

ll•ctric ccoipaniea and •Y•tem• 
Ga• ccoipani•• and •Y•t ... , includinq natural qaa 

pipeline• 
Combination compani•• and •Y•t .. •, electric 

and qa• 
Water aupply and othar aanitary ••rvic•• 
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CorrHpondinq 
l•tabliahment 

SIC Code No. 

363 

365-367 

361, 362. 364. 369 

371 
372, 376 
373 
374 
375, 379 

381, 382 

383, 385, 386 
384 
387 

391, 396 
393 
394 
395. 399 

401, 404 

411, 414 

412, 413, 415, 417 

421 
422, 423 

441-446 

451, 452, 451 

461 

471 
474 
472, 471 

481 
482 
483 
489 

491 

492 

493 
494-497 
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B!C 
Industry 
Code !lo. 

501 

506 
507 

508 

509 

512 

513 
514 

515 

521 

531 
533 

541 

551 

553 

554 

561 

566 

571 

573 

S81 

sn 
SH 
596 
SH 
SH 

VI. llHOLl!SALZ AllD U'l'AIL TllADI (1012) 

lfbole•ale Trade - Motor vehicle• and automotive 
equip .. nt 

lfbole•ale Trade - Electrical good• 
lfbole•ale Trade - Hardware, pllll'lbing, and heating 

equipment 
lfbole•al• Trade - Machinery, equipment, and 

•uppli•• 
lfbole•al• Trade - Mi•cellaneou• vhole•alere 

lfbole•ale Tzmde - Dr"'l•• chemical•, and allied 
product• 

lfboleaal• Trade - Dry good• and apparel 
lfboleaale Trade - Groceri•• and related 

producta 
lfbole•ale Trade - Farin product• raw material• 

.. tail Trade - Building material• hardware and 
farm equipment 

.. tail Trade - Department Store• 

.. tail Trade - Lilllited price variety and general 
.. rchandi•• ator•• 

.. tai! Trade - Grocery and mi•c. food •tor•• 

.. tail Trade -Automotive, aircraft, and marine 
dealer• 

.. tail Trade - Tire, battery, and automotive 
acc•••ory dealer• 

Retail Trade - Ga•oline aervice •tation• 

.. tail Trade - Afparel and acc•••ory •tor••• 
eXC9pt •hoe• 

.. tail Trade - lhoe •tor•• 

.. tail Trade - Furniture, hOlle furniahinga, and 
equip .. nt •tor•• 

.. tail Trade - Bou•ehold appli.- ator••• 
including radio and televi•ion 

.. tail Trade - Bating and drinking place• 

.. tail Trad• - Drllf and proprietary •tore• 

.. tail Trade - .:J-lry 8torea 

.. tail Trade - llon-•tore retailer• 

.. tail Trade - Fuel and ice dealer• 

.. tail Trade - .. tail •tor••• n.e.c. 
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corre•pondin9 
l•tabli•h-.nt 

UC COde llo, 

SOl 
S06 

507 

S08 
502-505, S09 
Sll, Sl7-SU 

512, SU 
513 

SU 
515 

S21-527 

S31 

S33, 531 

su-su, so 

S51, S~2 
SSS-557, Sst 

SS3 
SS4 

Sil-SIS, Sii, Sl9 

SH 

571 

572, 573 

581 

sn 
SIU 
59' 
SH 
592-59S, SH 
(except 5944) 
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SEC 
In4uetry 
~ 

601 

612 
614 
615 
616 

621 

631 
633 

636 

640 

651 
652 
653 
655 

VII. FINANCE, INSURANCE AND REAL ESTATE(2187) 

Bank• and related functions 

Savings and loan associations 
Pereonel credit institution• 
Buein••• credit institution• 
Loan correspondent• and brokers 

Security and commodity broker•, dealer• and 
service• 

Life, accident, and health insurance carrier• 
Fire, marine, caaualty and surety insurance 

carrier• 
Title insurance carriers 

In•uranee a9enta, broker•, and service 

Real ••tat• - oper~tore and leaeora 
Real eetate - investment trusts 
Real estate - a9ent•, broker•, and managers 
Real estate - eubdividera, developers, and 

operative builders 

671 Bank holding compani•• 
674 Saving• and Loan holding c0111paniea 
675 Insurance holding companies 
676 Fiaanc:ial holding companies and trusts 
679 Miscellaneous invHting inetitutiona 

VIII. SERVICES(922) 

701 Hotels, tourist courts, and motel• 

721 :t.aundri•• and dry cleaning plant• 
729 Pereonal Hrvicee, n.e.c. 

731 Advertieing ServicH 
737 Computer and other data proceeeing eervicee 
739 Miacellaneoue bueineH Hrvicee, n.a.c. 

750 Autamobil• r-ir •hope and ••rvic•• 

781 Motion picture production, di•tri.bution, and 
related eervicea 

783 Motion picture theatre• 

791 ...,.....at an4 recreation eervicee, n.e.c. 

801 lledical and other health eervice• -Hoepitale, 
clinic•, reet homes, etc. 

120 Education aervice• 

8t5 Nonprofit -rehip organization• 

899 Miecellaneou• Hrvicee, n.e.c. 

IX. NON-CJ.ASSIFIABLE COMPANIES 

991 Non-Claaeifiable COlllpanie• 
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Corresponding 
Eetabliahment 

SIC Code No. 

601-605 

612 
614 
611, 613, 615 
616 

621, 622, 628 

631, 632 

633, 635, 637, 639 
636 

641 

651 

653, 654, 661 

655 

671 (pt.) 
671 (pt.) 
671 (pt.) 
671 (pt.). 673 
679 

701-704 

721 
722-726, 729 

731 
737 
732-736, 739 
762-764, 769 

751-754 

781, 782 

783 

791-794. 799, 
841, 842 

801-809 

821-824, 829 

861-166, 869 

811, 832, 833 
835, 836, 839 
881, 891-893, 
899 
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TABLEF.3 Number of Doctoral Scientists and Engineers Employed in Business and 
Industry by Broad Field and Fine Field of Employment, 1977 

Total 70618 

Mathematics, Total 1055 Earth, Envir, & Marine Sci, Total 2969 

010 Analysis & Fune Anal 7 301 Mineralogy, Petrology 91 
040 Number Theory 2 305 Geochemistry 88 
052 Probability 22 310 Stratigraphy, Sediment'n 219 
055 Math Statistics 283 320 Paleontology 60 
082 Operations Research 256 330 Structural Geology 44 
085 Applied Mathematics 369 341 Geophysics (Solid Earth) 360 
089 Combinatorics & Fin Math 4 350 Geomorph, Glacial Geel 9 
091 Physical Mathematics 28 360 Hydrology 175 
098 Mathematics, General 23 370 Oceanography 65 
099 Mathematics, Other 61 381 Atmospheric Chem & Phys 161 

382 Atmospheric Dynamics 26 
Computer Sciences, Total 2948 383 Atmospheric Sci, Other 81 

071 Theory 48 388 Environmental Sci, Gen 490 

072 Software Systems 2057 389 Environmental Sci, Other 166 

073 Hardware Systems 332 390, 
074 Intelligent Systems 145 391 Applied Geology, etc. 623 
079 Computer Sciences, Other 366 395 Fuel Tech & Petrol Engr. 92 

397 Marine Sciences, Other 65 
Physics/Astronomy, Total 3758 398 Earth Sciences, General 35 

399 Earth Sciences, Other 119 
101 Astronomy 20 
102 Astrophysics 72 Engineering, Total 21720 
110 Atomic & Molecular Phys 185 
120 Electromagnetism 144 400 Aero- & Astronautical 748 
130 Mechanics 29 410 Agricultural Engineering 42 
132 Acoustics 198 415 Biomedical Engineering 207 
134 Fluids 69 420 Civil Engineering 652 
135 Plasma Physics 416 430 Chemical Engineering 3732 
136 Optics 600 435 Ceramic Engineering 323 
138 Thermal Physics 22 440 Electrical Engineering 1312 
150 Nuclear Structure 91 445 Electronics Engineering 2446 
160 Solid State 1040 450 Industrial/Manufacturing 444 
198 Physics, General 376 455 Nuclear Engineering 940 
199 Physics, Other 496 460 Engineering Mechanics 826 

465 Engineering Physics 833 
Chemistry, Total 16498 470 Mechanical Engineering 1931 

475 Metallurgy & Phys Met 1414 
200 Analytical Chemistry 2110 476 Systems Design & Sys Sci 1495 
210 Inorganic Chemistry 662 478 Operations Research 377 
215 Syn th lnorg & Organomet 303 479 Fuel Tech & Petrol Engr 566 
220 Organic Chemistry 2887 480 Sanitory /Environmental 481 
225 Syn th Organ & Nat Prod 1353 486 Mining Engineering 32 
230 Nuclear Chemistry 135 497 Materials Sci Engr 1339 
240 Physical Chemistry 1292 498 Engineering, General 495 
245 Quantum Chemistry 10 499 Engineering, Other 1085 
250 Theoretical Chemistry 7 
255 Structural Chemistry 91 

Agricultural Sciences, Total 2560 260 Agricultural & Food 492 
265 Thermodyn & Mater'l Prop 208 500 Agronomy 413 
270 Pharmaceutical Chemistry 831 501 Agricultural Economics 331 
275 Polymers 3849 502 Animal Husbandry 33 
280 Biochemistry 255 504 Fish & Wildlife 22 
285 Chemical Dynamics 67 505 Forestry 89 
298 Chemistry, General 410 506 Horticulture 124 
299 Chemistry, Other 1536 507 Soils & Soil Science 15 
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TABLEF.3 (Continued) 

Agricultural Sciences, Total (continued) PsycholOBY, Total (continued) 

SlO Animal Sciences 441 642 Comparatiw Psychology 9 
Sil Phytopathology 168 643 Physiological Psycho! 2 
Sl1, 6SO Industrial & Penonnel 910 
S03 Food Science & Tech 428 670 Psychometrics 49 
Sl8 Agricultural Sci, Gen l9S 680 Social PsycholOBY 109 
Sl9 Agricultural Sci, Other 301 698 Psychology, General 14 

699 Psychology, Other 332 
Medical Sciences, Total 3043 

S20 Medicine & Surgery 439 Social Sciences, Total lS94 
S22 Public Health 78 700 AnthropolOBY 32 
S23 Veterinary Medicine 96 703 Archeology 10 
S24 Hospital Administration 8 708 Communications 70 
S27 Parasitology 49 710 Sociology so 
S28 Environmental Health 8S 720 Economics 832 
S34 Pathology 143 12S Econometrics 173 
S36 PharmacolOBY 790 729 Social Statistics 34 
S37 Pharmacy 412 740 Geography 19 
S38 Medical Sciences, Gen 281 14S Area Studies 21 
S39 Medical Sciences, Other 662 1Sl Political Science 36 

7S2 Public Administration 37 
Biological Sciences, Total 3308 1SS International Relations 34 

S40 Biochemistry S99 770 Urban & Regional Plan 62 
S42 Biophysics S8 798 Social Sciences, General 61 
S44 Biometrics, Biostatis 190 799 Social Sciences, Other 123 
S46 Cytology 22 
S41 Embryology 6 Arts & Humanities, Total 48 
S48 Immunology 243 804 American History 2 
sso Botany 8 830 Music 17 
S60 Ecology 273 836 Comparative Literatwe 2 
S62 Hydroblology 21 879 Humanities, Other 20 
S64 Microblol & Bacteriol 6S8 891 Library & Archival Sci 7 
S66 Physiology (Animal) 86 
S61 PhysiolOBY (Plant) 49 Languages & Literature, Total 29 
S69 Zoology 18 821 German 6 S10 Genetics 94 822 Russian 23 S11 Entomology 127 
S12 Molecular Biology 83 

Educ & Other Prof Fields, Total 4786 S73 Food Science & Technol 363 
S16 Nutrition & Dietetics 83 938 Education 131 
S78 Biological Sciences, Gen 90 801 Applied Art 26 
S19 Biological Sciences, Other 237 833 Religion 18 

882 Business Administration 22S3 
Psychology, Total 4704 884 Journalism 70 

600 Clinical Psychology 2909 886 Law, Jurisprudence 313 

610 Counseling & Guidance 183 887 Social Work 8 

620 Developmental & Gerontol 6 
897 Professional Field, Other 1S2 

630 Educational Psychology SS 899 Other Fields 181S 

63S School Psychology 9 
1S98 641 Experimental Psychology 117 No Report 
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