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FOREWORD 

The p u r s u i t  o f  "a vigorous research and development program t o  prov ide  

renewable and o ther  resources t o  meet U.S. energy needs i n  the  next  century"  

i s  an important  o b j e c t i v e  o f  the, Nat ional  Energy Act, t he  Pres ident 's  Nat ional  

Energy Plan, and recent  energy p o l i c y  d i r e c t i v e s .  A h i g h l y  educated and 

mot ivated pool o f  engineers and s c i e n t i s t s  must be' a v a i l a b l e  f o r  energy 

research and development i f  t h i s  o b j e c t i v e  i s  t o  be achieved. 

The present  r e p o r t  provides i n fo rmat ion  about the  number and character-  

i s t i c s  o f  doc tora l  l e v e l  engineers and s c i e n t i s t s  i n  p r i m a r i l y  energy-re lated 

a c t i v i t i e s .  These data f o r  t he  year 1977 are p a r t  o f  , the data base fo r  a 

program o f  con t inu ing  s tud ies  on t h e  employment and u t i l i z a t i o n  o f  a l l  

s c i e n t i s t s  and engineers in'vol ved i n  energy-re lated a c t i v i t i e s .  In format ion  

from these s tud ies  w i l l  he lp  i n d i c a t e  the  ac t i ons  necessary t o  ensure t h a t  

adequate numbers of qua1 i f i e d  doc tora l  l e v e l  s c i e n t i s t s  and engineers are 

avai 1 ab le  when needed t o  develop the  n a t i o n  ' s  energy resources and techno1 o- 

g i  es . 
Special  recogn i t i on  goes t o  Jane E. R a l l  , Lar ry  M. B l a i r ,  and Sharon 

E. B e l l ,  a l l  o f  Oak Ridge Associated Un ive rs i t i es ,  who a re  respons ib le  f o r  

the ana lys i s  and prepara t ion  o f  . t h i . s  repor t ;  .and t o  the  Nat ional  Academy 

o f  Sciences-Wational Research Counci 1 f o r  -assistance i n  data tabu1 at ions,  

Norman Se l t ze r  , Chie f  
Manpower Assessment Program 
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HIGHLIGHTMNERGY-RELATED DOCTORAL SCIENTISTS AND ENGINEERS, 1977 

Energy-Re1 a ted  and Tota l  Doctora l  Employment 

O f  those doc tora l  s c i e n t i s t s  and engineers who i n d i c a t e d  t h a t  they 

spent a s i g n i f i c a n t  p r o p o r t i o n  o f  t h e i r  p ro fess iona l  t ime on a t o p i c  of 

n a t i o n a l  i n t e r e s t  du r i ng  the  survey week i n  1977, 28,600 i n d i c a t e d  energy 

and fuel  as t h e  t o p i c  on which they spent the '  most t ime. (See F igure  1. ) 

This  represents about 10 percent  o f  the  284,000 doc to ra l  s c i e n t i s t s  and 

engineers employed i n  t he  Un i ted  States i n  1977. 

Among the  doc to ra l  engineers and the  ear th ,  environmental  , and marine 

s c i e n t i s t s ,  2'6 percent  and 27 percent,  r e s p e c t i v e l y  , were energy-re1 ated. 

Among t h e  doc to ra l  phys ica l  s c i e n t i s t s ,  16 .percent  were energy-re lated,  

b u t  among doc to ra l  l i f e ,  s o c i a l ,  and o t h e r  s c i e n t i s t s ,  o n l y  3 percent  were 

energy-re1 ated. 

Degree Speci a1 t i e s  and Employment F i  e lds  

Seventy-f ive percent  o f  t he  energy- re la ted  s c i e n t i s t s  and engineers 

had doc to ra te  degree s p e c i a l t j e s  i n  eng ineer ing  o r  phys i ca l  science compared 

t o  38 percent  o f  a l l  doc to ra l  s c i e n t i s t s  and engineers. 

S i x t y - e i g h t  percent  o f  the  energy- re la ted  doc tora tes  worked as e i t h e r  

engineers o r  phys ica l  s c i e n t i s t s  compared w i t h  33 percent  o f  t h e  t o t a l  

doc to ra l  popu la t i on  who worked as engineers o r  phys ica l  s c i e n t i s t s .  

High p ropo r t i ons  o f  doc to ra l  s c i e n t i s t s  and engineers employed. in  t he  

f o l l  owing f i e l d s  were engaged i n  energy-re1 a ted  a c t i v i t i e s  : plasma physics 

(72 percent ) ,  thermodynamics and m a t e r i a l s  p r o p e r t i e s  chemist ry  (44 percent ) ,  

s t r a t i g r a p h y  and sedimentat ion geology (54 percent ) ,  geophysics (49 percent),, 

appl i ed geology, (55 percent ) ,  nuc lea r  eng ineer ing  (77 percent ) ,  and fuel  

techno1 ogy and. petroleum eng ineer ing  (95 percent ) .  

M i  n o r i  ti es , Women, and Non-U. S. C i  t i zens 

Compared w i t h  a l l  doc to ra l  s c i e n t i s t s  and e n g i n e e r s , ' r e l a t i v e l y  fewer 

o f  the energy-re1 ated popu la t i on  i n d i c a t e d  t h e i  r race  o r  e t h n i c i  ty as wh i te ,  

b lack,  American Indian,  o r  Hispanic,  and r e l a t i v e l y  more i n d i c a t e d  O r i e n t a l  

o r  o t h e r  :Asian. 

Only 2 .1  percent  o f  the  ene'rgy-re1 a ted  popu la t i on  were women, compared 

w i t h  9.7 percent  o f  a1 1 doc tora l  s c i e n t i s ' t s  and engineers. 

Non-U. S . c i  ti zens compri sed 8.3 percent  o f  t h e  energy-re1 a ted  doc tora tes  

versus 5.9 percent  o f  a l l  doc tora l  s c i e n t i s t s  and engineers. 



I 

Type o f  Employer 

Among the  energy-related, 47 percent  worked i n  business o r  i ndus t r y ,  

and 38 percent  worked a t  educat ional  i n s t i t u t i o n s ;  i n  the t o t a l  doc tora l  

populat ion,  25 percent  worked i n  business o r  i n d u s t r y  and 57 percent  i n  

educat ional  i n s t i t u t i o n s .  

Primary Work A c t i  v i  t y  

S i x t y - f o u r  percent  o f  the energy-re lated doctorates were i nvo l ved  

d i r e c t l y  o r  i n d i r e c t l y  i n  research and development, as opposed t o  46 per- 

cen t  of t he  t o t a l  doc to ra l  populat ion.  

Geographic Locat ion and Employment 

A h igher  p ropo r t i on  o f  energy-re lated doctorates (37 percent)  than 

o f  a l l  doctorates (28 percent)  was empJoyed i n  the  West South Cent ra l ,  

Mountain , and Paci f i c r e g i  ons . 
t . . 

U.S. Government Support 

H a l f  o f  t h e  energy-re lated doctorates rece ived U.S. government support 

versus 43 percent  f o r  a l l  doc to ra l  s c i e n t i s t s  and engineers. 

O f  t he  energy-re lated doc to ra l  s c i e n t i s t s  and engineers who received 

fede ra l  government support,  63 percent  rece ived support  from the  Energy 

Research and Development Admin i s t ra t i on  (ERDA, now the  Department o f  Energy). 

F i f t e e n  percent  rece ived some support  f rom the  Nat ional  Science Foundation, 

12 percent  from the  Department o f  Defense, and 7 percent  from the  Department 

o f  I n t e r i o r .  

Comparison o f  1975 and 1977 Surveys 
8 

Between 1975 and 1977, the  p r o p o r t i o n  o f  a l l  doc to ra l  s c i e n t i s t s  and 

engineers whose work was energy-re lated rose f rom'7.9 t o  10.0 percent.  The 

r i s e  was e s p e c i a l l y  pronounced f o r  mechanical engineers (27 percent  t o  41  

percent ) ,  plasma p h y s i c i s t s  (62 percent  t o  72 percent) ,  and s t r a t i g r a p h y /  

sedimentat ion geo loa i s t s  (33 percent  t o  54 percent) .  

Over the  two-year per iod,  empl oyment o f  energy-re1 a ted  doctorates 

increased a t  educat ional  i n s t i t u t i o n s  (from 28 percent  t o  38 percent)  and 

decreased i n  business and i n d u s t r y  (56 percent  t o  47 percent) .  

I n  1977, ERDA provided support  t o  a h i g h e r . p r o p o r t i o n  of those doc- 

t o r a t e s  r e c e i v i n g  U.S. government support  than i t  d i d  i n  1975 (63 percent  

. i n  1977 versus 52 percent  i n  1975). 



CHAPTER 1. INTRODUCTION AND DATA BASE DESCRIPTION 

A growing concern has emerged in recent years over the adequacy of 

future energy resources. In response to  t h i s  concern, the nation i s  

expending considerable e f f o r t  to  determine the need for various policies 

and programs to ensure suff ic ient  supplies of energy in the future.  Yet 
many analysts now question whether there will be enough people with the , 
appropriate ski 11 s to carry out energy programs. Scient i f ic ,  engineerin.g, 
and technical ski1 1 s are  especially crucial .  to  these ventures. l 

The United States Department of Energy ( D O E )  and i t s  predecessor, the 

Energy Research and Development Admini s t r a t i  on (ERDA) ' ,  have developed a 
' 

data base to  provide information on sc i en t i f i c ,  engineering, and technical 

personnel. The data a re  used both for  labor research and to develop policy 
recommendations tha t  will help meet energy pragram needs, especially in 
research, development, and demonstration ac t iv i t i e s .  Information i s  pro- 

vided here on one segment of the energy-related labor force in the nation: 

doctoral-level s c i en t i s t s  and engineers who indicated tha t  in 1977 they 

devoted a s ignif icant  proporti.on of the i r  professional time to energy- 
re1 a ted ac t iv i t i e s .  

Data Source and Scope 

This report was developed from data tabulations provided by the 

National Academy of Sciences-National Research Counci 1 (NAS-NRC) .2 The 

data were collected in 1977 in a survey conducted by the NAS-NRC with the 

support of the National Science Foundation, the National Endowment for 

the Humanities, and the National Ins t i tu tes  of Health. 
The survey sample was drawn from a universe of doctorate recipients 

compiled by the NRC. The survey universe included persons who received 

the i r  doctorates in science, engineering, or the humanities .between 1930 . 

and 1976. The data provided in t h i s  report are  restr ic ted to  doctorates 

l"Synfue1 s : An Engineering Manpower Crunch Ahead?" Chemical Engineering, 
(January 28, 1980) : 67-69; "Department of Energy-Universi ty  Relationships," 
science 206 (October 12 ,  1979) : 149. 

2Unless otherwise noted, the data tabulations were provided by the Commis- 
sion on Human Resources, National '~esearch  Counci 1 ,  2101 Constitution 
Avenue, Washington, D.C. 20418. 

3For detai 1s of the NAS-NRC survey, including survey procedures and s ta te -  
ments concerning the s t a t i s t i c a l  significance of the sample data, see 
National Academy of Sciences , science, Engineering, and Humanities Doc- 
torates i n  the United States ,  1977 Prof i le  (Washington, D.C. : 1978). 



who e i t h e r  earned t h e i r  degree i n  science o r  eng ineer ing  o r  who were employed 

as s c i e n t i s t s  o r  engineers i n  February 1977. While the  NAS-NRC survey o f  
! 

earned doctorates inc luded employed, unemployed, and those n o t  i n  t he  l a b o r  

fo rce ,  t he  data presented here are  r e s t r i c t e d  t o  doctorates who were employed 

as s c i e n t i s t s  o r  engineers d u r i n g  t h e  re ference week o f  Febr.uary 6-12, 1977,. - 
S t r a t i f i e d  sampling was used t o  es tab l  i 'sh the  survey sample base. This  

method pe rm i t t ed  c o l l e c t i o n  o f  r e l a t i v e l y  l a r g e r  samples o f  small subgroups 

t o  o b t a i n  r e l i a b l e  est imates f o r  a l l  subgroups. The survey sample f o r  a l l  

doc to ra l  s c i e n t i s t s  and engineers was approximate ly  13 percent  o f  t he  t o t a l  

universe. The sample responses were i n f l a t e d ,  accord ing t o  the  s t r a t i f i e d  

sample s izes,  t o  represent .  t h e  t o t a l  popu la t ion  o f  doc to ra l  s c i e n t i s t s  

and engineers and t h e  e n t i r e  popu la t ions  fo'r  each subgroup. 

The survey i n d i c a t e d  t h a t  t he re  were approximately 284,000 employed 

doc to ra l  s c i e n t i s t s  and engineers i n  t he  Uni ted States a t  t h e  beginning o f  

1977, and i t  i n c l  uded i n fo rma t ion  about doc to ra l  degree spec ia l  t i e s ,  employ- 

ment f i e l d s ,  types of employers, p r imary  w o r k , a c t i v i t i e s ,  sources o f  government 

supporkand var ious b iog raph ica l  data. Appendix A  shows the  survey quest ion-  

n a i r e  and the  d e t a i l e d  l i s t  o f  doc to ra l  degree s p e c i a l t i e s  and employment 

f i e l d s  used i n . t h e  survey. 

Desc r ip t i on  o f  Energy-Related Doctoral  Data 

I n  t h i s  repo r t ,  energy-re lated i s  used t o  denote the popu la t ion  o f  

doc to ra l  s c i e n t i s t s  and engineers who i n d i c a t e d  i n  the  survey t h a t  d u r i n g  

the  week o f  February 6-12, 1977, they  devoted a  s i g n i f i c a n t  p o r t i o n  o f  

t h e i r  p ro fess iona l  t ime t o  t h e  area o f  energy and fue l .  (The ac tua l  

ques'tion from t h e  1977 survey i s  reproduced i n  F igure 1 .  ) ' The survey 

d i d  n o t  c o l l e c t  i n fo rma t ion  on t h e  ac tua l  p r o p o r t i o n  o f  t ime spent i n  

energy- and f u e l - r e l a t e d  a c t i v i t i e s  nor  on the  segment o f  the  energy f i e l d  

i n  which t h e  respondent was i nvo l ved  (e.g., f o s s i l ,  nuclear ,  s o l a r ) .  



1% L1st.d b l o w  rra saloctod topics ol  national Interest. If you davotad r proportion ol your professionsl time which you considered slgnlflcant to my 

of these problem areas durlng the week of February 8-12.1977, please check the box for theone on which you spent'the MOST time. 
. . 

, J Health ' 

2 O ~efense 

6 0 Crime prevention and control 

7 0 Energy and fuel 

11 0 Housing (planning, design, construction) 

12 0 Transportation, cornmunlcations 

3 0 Environmental protection, pollution control 8 0 Food and other agricultural products 13 0 Cultural .life 

4 Education 

5 0 Space 

9 0 Natural resources.other than fuel or food 14 Other area, Specify: 

10 Community development and services 15 0 Does not apply 

(10.11) 

Figure 1. NAS-NRC Survey Questton f o r  I d e n t i f y i n g  
Energy-Related Doctora l  S c i e n t i s t s  and Engineers , 1977 

The survey i n d i c a t e d  t h a t  approximately 10 percent ( o r  28,600) o f  the  

284,000 employed doctora l  s c i e n t i s t s  and engineers devoted a s i g n i f i c a n t  

p o r t i o n  of t h e i  r professional  t ime t o  energy- and f u e l  -re1 ated a c t i v i t i e s  

i n  1977. However, t h i s  survey number i s  by no means a complete count o f  

doc tora l  s c i e n t i s t s  and engineers w i t h  energy- and f u e l - r e l a t e d  experience 

o r  t r a i n i n g  i n  the  Un i ted  States i n  197'7. Survey respondents were asked 

t o  i n d i c a t e  on ly  one area of na t i ona l  i n te res t - the  one on which they 

spent the  most. time. Many i n d i v i d u a l s  who ind i ca ted  another area of 

na t i ona l  i n t e r e s t ,  o r  who d i d  n o t  i n d i c a t e  any area, may have devoted a 

l esse r  p a r t  o f  t h e i r  t ime t o  energy-re1 ated. a c t i v i t i e s  i n  1977 o r .  may have 

encaged i n  energy-re lated work ' i n  previous years. Moreover, many doctora l  

s c i e n t i s t s  and engineers who received funds from e n e r g y r e l  ated agencies 

(such as ERDA, now DOE) checked an area o ther  than energ,y and f u e l  (e.g., 

environment, defense). It should a1 so be noted t h a t  t he  data presented 
here are  r e s t r i c t e d  t o  persons who were employed i n  February 1977. I t  i s  

n o t  known how many persons w i t h  t r a i n i n g  o r  experience i n  the energy f i e l d  

were unemployed o r  o u t  o f  t he  l a b o r  fo rce  a t  t h a t  t ime. 

F i n a l l y ,  the  reader should be aware t h a t  some o f  the  subgroups i n  the  

energy-re lated populat ions were represented by f a i r l y  small samples. The 

accuracy o f  t he  count and c h a r a c t e r i s t i c s  o f  subgroups w i t h  small est imated 

populat ions should be viewed w i t h  some caut ion.  

Comparisons o f  1977 and 1975 Surveys 

A survey '  s i m i l a r  t o  t h a t  used i n  1977 was conducted by NAS-NRC i n  1975. 

The 1977 data are  compared ( i n  Chapter 8) w i t h  those presented i n  a r e p o r t  



based on the 1975 survey.' However, t h e  reader should note t h a t  there  were 

several  d i f f e rences  between the  two surveys. 

I n  1975, a 15 percent  sample was used t o  represent  an ac tua l  popu la t ion  

o f  approximately 263,000 employed doctora l  s c i e n t i s t s  and engineers. I n  

1977, the  sample percent  was s l i g h t l y  lower a t  13 percent.  I n  both cases,. 

sample responses were i n f l a t e d  according t o  s t r a t i f i e d  sample s izes.  It 

should a l s o  be noted t h a t  some adjustments were made t o  the' sampling frame 

between 1975 and 1977.2 . . 

While both the  1975 and 1977 surveys asked f o r  t he  same bas ic  informa- 

t i o n ,  there  were some s l i g h t  mod i f i ca t i ons  i n  the  wording o r  the  choices 

on many o f  the  questions, and these could, n a t u r a l l y ,  a f f e c t  t he  comparab i l i t y  

of t h e  data. The reader should e s p e c i a l l y  be aware o f  the  changes made 

i n  t h e  quest ion used t o  determine energy-relatedness. I n  1975, respondents 

were asked t o  r e p o r t  on t h e i r  a c t i v i t i e s  dur ing  t h e  e n t i r e  month o f  February; 

in '  1977, they were asked - to  r e s t r i c t  t h e i r  a t t e n t i o n  t o  the  week o f  February 

6-12. The choices o f  areas o f  na t i ona l  i n t e r e s t  a l so  d i f f e r  s l i g h t l y  between 

t h e  two surveys. I n  1975, there  were two choices o f  education categor ies 

( i  . e. , "teaching " and "other"  ) and a category c a l l  ed . "a ther  mineral resources" 

i ns tead  o f  "na tura l  resources. " The choi  ce,s " c u l t u r a l  1 i f e "  and "does no t  . 

apply," which appear i n  1977, were n o t  inc luded i n  1975. The order  i n  which 

the  choices appear a l so  var ies  s l i g h t l y  between the  two survey,s. Overa l l ,  

however;it seems u n l i k e l y  t h a t  these'changes would have a s i g n i f i c a n t  

'u. S. Department of Energy, D i  v i  s i  on of Manpower Assessment, ~nerpj- elated 
Doctoral  s c i e n t i s t s  and Eng ineers  i n  t h e  Uni ted  S t a t e s ,  1975 (Washington, 
D .  C .  : November 1977, DOE JIR-0033) . 

2For d e t a i  1 s , see Mati-onal Academy o f  Sciences, Sc ience , .  Eng ineer ing ,  and 
Humani t i e s  Doc tora tes  i n  the Uni ted  S t a t e s ,  1977. Prof i le  .(Washington, D. C. : 
1978), Appendix B. 



CHAPTER 2 .  DEGREE'SPECIALTIES AND EMPLOYMEiJT FIELDS 

Approximately 10 percent (28,557 out of 284,237) of the doctoral 

s c i en t i s t s  and tengi neers indicated an involvement in energy-related 

ac t iv i t i e s  in 1977. Over three-quarters of these were e i the r  engineers 
or physical sc ien t i s t s  ( Figures 2 and 3 ) .  Several employment f ie lds  and 

degree special t ies  showed greater involvement in energy-related work 

(Tables 2-1 through 2-5). Over 25 percent of the doctorates receiving the i r  

degrees in engineering or  ear th,  environmenta1,and marine sciences reported 

energy-related ac t iv i t i e s ;  and nearly 20 percent of doctorates workinq as 

physicists were doing energy-related work. 

Engineering 
41.4% 

Mathematics + 3.5% 

Life Sciences + . 3.8% 
Physical 

10.6% Sciences 

Environmental, 27.1% 

and Marine Sciences 

Figure 2. Degree Specialty Figure 3. Employment Field 
Distribution of Energy-Related Distribution of Energy-Re1 ated 

Doctoral Scient is ts  Doctoral Scient is ts  
and Engineers and Engi neers 

I In many of the more narrowly defined employment subfields,  energy- 
. .  . 

related doctorates constituted from 30 percent to asmuch as 95 percent of 

the total. doctoral .population in tha t  subfield (Tables 2-2 'through 2-4, 
2-6 through 2-8). In f ac t ,  s ix  engineering subfields and, four subfields of 

ear th,  environmental, and mari ne sciences showed more .than 30 percent involve- 
- ment in energy-related ac t iv i t i e s .  The employment. subfields with the largest  

1 proportions of energy-re1 ated respondents were plasma ,physics (72 percent),  
nuclear engineering (77 percent) and fuel technology/petrol eum engineering 

(95 percent). 



Thus, substantial proportions of doctorates in many degree special t ies  

and employment f i e lds  were involved in energy-related act ivi t ies . .  Programs 
and policies designed to s ignif icant ly change energy research and deve-lop- 

ment, o r  energy production and use might have major impacts on the work 

a c t i v i t i e s  and labor markets for  several types of doctoral s c i en t i s t s  

and engineers; and shortages of qualified sc i en t i s t s  and engineers in 

several specific employment f i e lds  could adversely a f fec t  the cost and 

timing of some energy programs. 

The survey indicates tha t  . . .one-fifth of the doctoral s c i en t i s t s  and 

engineers were working in employment f ie lds  that  differed from the i r  

doctoral degree speci a1 t i  es (Figure 4, Tabl es 2-9 through 2-11). The 
. .  . 

range fo r  energy-re1 ated doctorates reporting employment in the same 
f i e l d  as the i r  doctoral degree specialty varied from 66 percent (physics) 

and 68 percent ( l i f e  sciences) to  93 percent (ear th,  environmental, and 

marine sciences).   or example, only 3,100 out of 4,800 of the energy- 

related 'doctorates with degrees in physics were working as physici s ' ts .  

The data tabulations do not show the actual number of doctoral 

s c i en t i s t s  and engineers who switched from the i r  degree subspecialties 

to  d i f fe rent  employment subfields within the same general f i e lds .  However, 

some evidence of switching between subfields can be found by comparing the 

numbers reporting specif ic  degree subspecialties to the number reporting 

employment in the corresponding subfi eld (Tabl es 2-12 and 2-13). In 
several energy-related employment subfields there were a t  l eas t  two or 

three times more doctorates employed in the subfield than degree holders 

in the corresponding s'ubspecial ty ( e .  g .  , fuel techno1 ogy/petroleum engineer- 

ing, geophysics, appl ied geology).. These additional spec ia l i s t s  have 

probably switched from s ~ b f i e l d s ,  such as elementary par t ic le  physics or 

s t ructural  .geology, which showed employment levels substantially below 

the number of persons holding doctorates in those subspecialties. 

T h u s ,  the survey indicates tha t  20 percent of the doctoral s c i en t i s t s  

and engineers a re  working in employment f i e jds  different  from the i r  doctoral 

degree special t i e s  or subspecial t i e s .  I t  i s  not possible to  determine what 

proportion of t h i s  f i e ld  switching was forced (by a shortage of jobs in 

the degree f i e ld )  and what proportion was voluntary (due to  more interest ing 

work, or better 'pay). However, i t  can be noted tha t  many doctoral s c i en t i s t s  

and engineers in a1 1 degree' specigl t i e s  have switched f i e lds ,  and f i e ld  
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swi tch ing  may have a s i g n i f i c a n t  e f f e c t  on the r e l a t i v e  supply o f  doctorates 
. . 

a v a i l a b l e  for 'employnent i n .  spec i f i ' c  f i e l d s .  

It should a l so  be noted t h a t  the  employment f i e l d  and degree s p e c i a l t y  

data cannot be used t o  develop r e l a t i v e  supply and demand est imates w i thout  

f u r t h e r  knowledge o f  the  i n t e r a c t i o n s  i n  t h e  l a b o r  market f o r  doc tora l  

sc i ten t is ts  and engineers; t h a t  i s ,  no c lea r -cu t  appra isa ls  of j o b  opportu- 

n i t i e s  f o r  var ious  degree s p e c i a l t i e s  can be provided. For example, among 

t h e  energy-re lated populat ion,  a l a r g e  percentage o f ' doc to ra tes  employed i n  

mathematics and i n  earth, envii-onmental, and marine sciences earned t h e i r  

degrees i n  o the r  s p e c i a l t i e s .  The swi tch  i n t o  these f i e l d s  might i n d i c a t e '  

t h a t  a r e l a t i v e  shortage o f  doctorates ex i s ted  i n  these degree areas, and 

t h a t  doctorates w i t h  degree s p e c i a l t i e s  i n  these two areas could have found 

employment i n  t h e i r  f i e l d s .  Th is  does indeed :appear ' t o 'be  the  case f o r  

ear th,  environmental, and marine s c i e n t i s t s ,  s ince 93 percent o f  those 

r e c e i v i n g  t h e i r  doctorates i n . . t h e  - gpecia l  t y  were employed i n  t h e  same 

f i e l d .  The r e l a t i o n s h i p  i s  n o t  so c l e a r  f o r  doctorates i n  mathematics; 

o n l y  75 percent o f  t he  energy-re lated doctorates w i t h  degrees i n  mathematics 

were employed as mathematicians. 



Table 2- 1. Distribution by Degree Specialty: Energy-Re1 ated and A1 1 
Doctoral Scient is ts  and Engineers , Employed Population, 1971 

Percent 
Doctoral Degree 

I 
Special ty 

Mathematics/computer science 
Physicslastronomy 
Chemistry 
Earlh, envi ronmental, . and 

ma..rine sciences 
Engineering 
Life sciences 
Psychology 
Social sciences 
All other and not reported 

I .  Total, a1 1 special t i e s  

Energy- Re1 a ted Total Energy-Re1 ated 
Number Percenta Number Percenta in Specialty' 

Source: U.S. Department of Energy, based on National Academy of Sciences data. 

a~umbers may not add to  100 owcent due to  independent rounding. 

b ~ e s s  than 0.5 percent. 



Table 2-2. ' Engineering Degree Speci a1 t i e s  : Energy-Re1 ated and A1 1 
Doctoral Scient is ts  and Engineers, Employed Population, 1977 

Engi neeri ng 
Doctoral Degree 

Speci a1 tya 

Ci v i  1 
Chemi cal 
Electrical , . 

Nucl ear  
Engi neering mechanics 
Mechani cal 
Metallurgy and physical - 
metal 1 urgy 

A1 1 other engi neeri ng 
s p e d  a1 t i e s  

Total , engi neeri ng 

Percent 
Energy-Re1 ated Total Energy-Re1 ated 
Number ~ e r c e n t b  Number percentb in Specialty 

Source: U.S. 'Department of Energy, based on National Academy of Sciences data. 

a ~ a c h  special ty  l i s t ed  accounted fo r  5 percent or more of the energy-related 
engineering doctoral degrees.. 

b~umbers may not add to 100 percent due t o  independent rounding. 



Table 2-3. Degree Speci a1 t i e s  f o r  .Physi cs ; Chemistry; and Earth, 
Envi ronmental, and Marine Sci ence5: Energy-Re1 ated and A1 1 

Doctoral Sc ien t i s t s  and Engineers, Employed Population, 1977 

Doctoral Degree 
Speci a1 tya 

Energy-Re1 ated ' Total 
Number ~ e r c e n t b  

. - Number ~ e r c e n t b  

Phys i cs . 

Atomi c and mol ecul a.r . . 604 13 . i : 2,468 
Plasma 4 0 3 .  8 802 
Elementary pa r t i c l e '  , 315 . 7 ' , .  3,114 
Nuclear s t ruc ture  818 . . 17 . 3,461 
Solid s t a t e  1,155 24 5,504 
General . . 3 10 6 -.. 1,902 
A1 1 other  physics - 1,177 - 25 7,825 

Total , physics 4 ,782 : ..lo0 '. -...': 25,076 
, "  . - 

Chemistry 
Analytical 406 7 3,119 
Inorganic , , 784. 14 , .  - 3,811 
Organic 1',076' . .  20 ' .' 15,388 ' 

Phys i ca 1 2,081, 38 9,941 
A1 1 other chemistry .1,151 - ' .  - 21' 8,926 

Total , chemistry 5,498 100 41,185 
I .  

'. : - . I  _ 
Earth, environmental , and 
marine sciences 

Mineral ogylpetrol ogy 135 5 .  76 1 
S t r a t i  graphy/sedimentation 631 26 1,197' 
Structural  geology 132 5 381 
Appl i ed geology 229 9 459 
Earth sciences,  general 373 15 999 
Earth sciences,  o ther  571 23 2,748 
A1 1 other  e a r th ,  .environmental ,. 

and marine sciences - 401 - 16 2,557 

Total , ea r th ,  environmental , 
and marine sciences 2,472 100 9,102 

Percent 
Energy-Re1 ated 

in Specialty 

Source: U . S .  Department of Energy, based on National Academy of Sciences data.  

a ~ a c h  specia l ty  l i s t e d  accounted f o r  5 percent o r  more of the energy-related 
doctoral degrees i n  the  specia l ty  area.  

b~umbers may not add t o  100 percent due t o  independent rounding. 



Table 2-4. Degree Special t i e s  f o r  Psychol ogy , Social Sciences, 
Humanities, and Education : Eneray-Related and A1 1 

Doctoral Sc ien t i s ts  and Engineers , Employed Population, 1977 

Percent' 
Doctora1,Degree 

Speci a1 t ya  

Psychol ogy 
Sociology 
Economi cs/econometri cs 
Social sciences, a l l  o ther  
Humanities and education 

Total  , psychology, soc ia l  
sciences, humanities,, and 
educati  on 

Total  Energy-Related' .Energy- el ated 
Number ~ e r c e n t b  Number -- ~ e r c e n  tb i n  Sped a1 t y  

Source: U.S. Department o f  Energy, based on National Academy o f  Sciences data. 
. ' 

a ~ a c h  spec ia l t y  1 i s t e d  accounted f o r  5 percent o r  more of the energy-related 
doctoral  degrees i n  the spec ia l t y  area. 

b~umbers may not  add t o  100 percent due t o  independent rounding. 

' ~ e s s  than 0.5.percent. 



Table 2-5. D i s t r i b u t i o n  by Employment F i e l d :  Energy-Re1ate.d and A1 1 
Doctora l  S c i e n t i s t s  and Engineers, Employed Populat ion, 1977 

percent 
Emp1oymen.t 

. . 
F i e l d  

Mathematics/computer science 
Physi cs/as tronomy 
Chemistry 
Earth, e n v i r o n m ~ n t a l  , and 

marine sciences 
Engineering. 
L i  f e  sciences 
Psycho1 ogy 
Soc ia l  sciences 
Education, business, and 

o the r  
Not repor ted  

Tota l ,  a l l  f i e l d s  

Energy-Re1 ated Tota l  Energy-Re1 ated 
Number Percenta Number Percenta i n  " F i 'e l  d 

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences data. 

%umbers nay n o t  add t o  100 percent  due t o  independent rounding. 



Table 2-6. ..Engineering Employment F i e l d s :  Energy-Related and A1 1 
Doctoral  ' S c i e n t i s t s  and- Engineers ,..Employed Populat ion,  1977 

. . 
. - 

Engineer ing Percent 
Empl oymen t Energy-Re1 a ted  Tota l  Energy-Re1 ated 
~i e l  da Number percentb Number ~ e r c e n  t b  i n  F i e l d  

Chemical 
E l e c t r i c a l  
Nuclear 
Mechanical 
Me ta l l u rgy  and phys i ca l  . 

me ta l l u rgy  
Fuel technology/petroleum , A 

M a t e r i a l s  science 
A1 1 o t h e r  engineer ing 

To ta l  , engineer ing 

" < 

Source: U.S. Department o f  Energy, 'based on Nat ional  Academy o f  Sciences data. 

a ~ a c h  f i e l d  l i s t e d  accounted f o r  5 percent  o r  more o f  the  energy-re lated 
eng ineer ing  employment. 

b~umbers  may n o t  add t o  100-,percent due t o  independent rounding. 



Table 2-7. Employment Subf ie lds , fo r  Physics; Chemistry; and Earth, 
Environmental, and Marine Sciences: Energy-Related and All 

Doctoral Sc i en t i s t s  and Engineers, Employed Population, 1977 

Empl oymen t 
Fi e l  da 

Percent 
Energy-Re1 ated Total Energy-Re1 ated 
Number percentb Number percentb in  Field 

Phys i cs 
Atomic and molecular 503 14 1,335 7 
P l  asma 816 23 1,137 6 
Nuclear s t ruc ture  191 n 5  1,045 6 
Solid s t a t e  777 21 3,053 17 
Physics , general 410 11 3,107 17 
A1 1 other  physics - 920 - 25 8,307 46 

Total , physics 3,617 100 17,984 100 

Chemi s t r y  
Analytical 
Inorgani c 
Organic 
Physi cal 
Thermodynamics and 
materials  propert ies 

Polymers 
A1 1 other chemistry 

Total ,  chemistry 

Earth, environmental, and 
marine sciences 
Mineral ogy/petrol ogy 
Geochemi s t r y  
Stratigraphy/sedimentation 
Geophysics 
Appl i ed geology 
Envi ronmental sciences,  
general and other  

Earth sciences,  general 
and other  

All o ther  e a r th ,  environ- 
mental, and marine sciences 

Total , ea r th ,  environmental, and 
marine sciences 

Source: U.S..Department of Energy, based on National Academy of Sciences data .  

a ~ a c h  f i e l d  1 i s t e d  accounted fo r  5, percent o r  more of the  energy-related 
employment in the. f i e l d  area.  

b~umbers may not add t o  100 percent due t o  independent rounding. 



Tab1 e 2-8. Employment Fi e l  d s  f o r  Psychol ogy , Soci a1 Sciences , Educati on, - 
t Business,and Other Fields: Energy-Related and All Doctoral 

Sc i en t i s t s  and Engineers , Employed Population, 1977 

Empl oymen t 
Fielda 

Psychol ogy , soci a1 sc i  ences , 
education, business, and 
other  f i e1  ds  

Sociol ogy 
Eco'nomi cs/econometri cs 
Po l i t i ca l  science/public 
admini s t r a t i on  

Socia.1 sciences,  o ther  
Education 
Business administration 

' Other f i e l d s  

Total , psychology, socia.1 
sciences , education, 
business, and other 
f i e l d s  

Percent 
Energy-Re1 a ted Total Energy-Re1 ated 
Number percentb Number ~ e r c e n t b  in Field 

Source: U.S. Department of Energy, based on National Academy of Sciences data. 

a ~ a c h  f i e l d  l i s t e d  accounted f o r  5 percent o r  more of the energy-related 
employment in the f i e l d  area.  

b~umbers may not add t o  100 percent due t o  independent rounding. 



Table 2-9. Employment F i e l d  and Doctoral Degree Specia l ty :  Energy-Related and 
A1 1 Doctoral Sc ien t i s ts  and Engineers, Employed Population, 1977 1- 

Hathemati cs/ 
Computer 
Science 

Earth, Envi ron- . 
mental, and 

Chemistry Marine Sciences Engineering 

Other 
Psyciology and and Not 
Soci 31 Sciences Reported 

Employment 
F i e l d  
Tota l  

L i f e  
Sciences Employme~it F i e l d  Physics 

Mathematics/computer science' 
Energy-rela ted 
A1 1 doctorates 

Physics 
Energy-wlated 
A1 1 doctorates 

Chemistry 
Energy-related 
A1 1 doctorates 

Earth, environmental, and 
marine sciences 

Energy-rela ted 
A1 1 doctorates 

Engineering 
A Energy-related 

A1 1 doctorates 

L i f e  sciences1 
Energy-related 
A1 1 doctorates 

Psychology and soc ia l  sciences 
Energy-re1 ated 
A1 1 doctorates 

Other and n o t  repor ted 
Energy-related 
A1 1 doctorates 

Degree specia l ty ,  t o t a l  
Energy-re1 ated 
A1 1 ,doctorates 

Source: U.S. Department of Energy, based on National Academy o f  Sciences data. 

d Sample s i z e  was too small to prov ide a usable est imate o f  the, group's energy-related populat ion. 

'These data canpsrlng cmploymnt f i e l d s  and.degree spec ia l t i es  can ind ica te  f i e l d  m o b i l i t y  f o r  d o c t a r i l ' s c t e n t i s t s  and engineers. However, a 
degree of caut ion should be used i n  i n t e r p r e t i n g  the data. Some o f  the f i e l d  swi tch ing may r e f l e c t  d i f f e r e n t  d t f i n i t t o n s  of spec ia l t y  categories; . 
fo r  eXaWle,. a biochemist may r e p o r t  h i s  doctorate i n  chemistry and h i s  employment i n  b io logy ( l l f e ~ s c i e n c e s ) .  Also. many ind iv idua ls  who repor ted 
enpl0YInent f i e l d s  t h a t  d i f f e r e d  from t h e l r  doctora l  degree spec ia l t i es  may have minors o r  o ther  degrees r e l a t e d  t o  t h e i r  employment f i e l d s .  



Tab1 e 2;10. Percentage o f  Doctora l  Degree S p e c i a l t y  Report ing Same 
Employment F i e l  d: Energy-Re1 a ted  and A1 1 Doctora l  S c i e n t i s t s  

and Engineers, Employed Populat ion, 1977 

Percentage Report ing Same Employment F i e l  d 

Doctora l  Degree Speci a1 t y  

Mathemati cs/computer science 
Physics 
Chemistry 
Ear th,  environmental, and 

marine sciences 
Engi n e e r i  ng 
L i  f e  sciences 
Psycho1 ogy and soc i  a1 sciences 

To ta l ,  a1 I degree spec ia l  t i e s a  

Energy- Re1 a t e d  A1 1 Doctorates 

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences data. 

a ~ o t  i n c l  ud i  ng "Other" and "Mt Reported. " 



Tab l e  2- 11. Percentage ' o f  Employment F i e l d  Repor t ing Same 
Degree Specia l  t y  : Energy-Related and A1 1 Doctora l  
S c i e n t i s t s  and Engineers, Employed Populat ion,  1977 

Employment F i e l d  

' Percentage Report ing Same Degree Spec ia l t y  

Energy-Related . A l l  Doctorates 

 ath he ma ti cs jcompu'ter science 5 0 ' 72 
Phys i cs 87 86 
Chemi s t r y  9 3 8 8 
Ear th,  environmental ,  and 

76 m.ari ne sciences 62 
Engi nee r i  ng 83 8 1 
L i  f e  sciences 8 7 . . 88 
Psycho1 ogy and soc i  a1 sciences 89 89 

Tota l  , a l l  employment f i e l d s a  84 85 

source: U.S. Department o f  ~ n e r g y ,  based on Nat iona l  Academy o f  Sciences data. 

a ~ o t  i n c l  uding "Other!' and "Not' Reported. " 



Engineering Fie1 d b 

Civil 
Chemical 
El ec t r i  ca'l 
Nuclear 
EngSneering mechanics 
Fdechani cal 
Metal 1 urgy arid physical 

metal 1 urgy 
Fuel techn.o.1 ogyLpetro1 eum 
Material s science 

Total , engi neeri ng 

Number Reporting a 

Doctoral Degree . 
Speci a1 ty Employment Field 

Source: U.S. Department of Energy, based on National Academy of Sciences 
data. 

a ~ h e  overlap between the number reporting a doctoral degree specialty and 
the number reporting an employment f i e ld  in the same a r e a ' i s  not known. 
That i s ,  i t  i s  not possible to  estimate, using the survey data, the number 
of doctoral degree special ty .  holders who were working i n  the same employ- 
ment f i e ld .  

b ~ a c h  area l i s t e d  accounted for  5 per tent  or  more of the doctoral degrees 
i n  the specialty o r  5 percent or  more of the employment i n  the f i e ld .  



Table 2- 13. Physics; Chemistry; and Earth, Environmental , and 
Marine Sciences Employment F i e l d  and Degree Special  ty : 

Energy-Related Doctora l  S c i e n t i s t s  and Engineers, 
Employed Populat ion, 1977 

Area 

Physi cs b 

Atomic and molecular  
P i  asma 
Elementary p a r t i c l e  
Nuclear s t r u c t u r e  
S o l i d  s t a t e  
General 

To ta l ,  physics 

Chemi s t ry  b 

A n a l y t i c a l  
, Inorganic 
Organic 
Phys i ca l  

Tota l  , chemistry 

Earth, env i  ronmental, and 
mari  ne sciencesb 

Minera l  ogy /pe t ro l  ogy 
Geochemistry 
Strat igraphy/sedimentat+on 
S t r u c t u r a l  geology 
Geophysi cs 
Appl i ed geology 
Ear th  sciences , general 

To'tal , ear th ,  environmental , 
and marine sciences 

Number Report ing a 

Doctora l  Degree 
Speci a1 ty Employment F i e l d  

Source: U.S. Department o f  Energy, based on- Nat iona l  Academy o f  Sciences 
data. 

a ~ h e  over1 ap between t h e  number r e p o r t i n g  a doc to ra l  degree spec ia l  t y  and 
the  number r e p o r t i n g  an employment f i e l d  i n  t he  same area i s  not, known. 
That i s ,  i t  i s  n o t  poss ib le  t o  est imate,  us ing  the ' su rvey  da ta , ' the  number 
o f  doc to ra l  degree s p e c i a l t y  ho lders  who were work ing i n  the  same employ- 
ment f i e l d .  

b ~ a c h  area l i s t e d  accounted f o r ,  5 percent  o r  more o f  the  doc to ra l  degrees . ' . 
i n  t he  s p e c i a l t y  o r  5 percent  o r  more o f  t he  employment i n  the  f i e l d .  



CHAPTER 3. BIOGRAPHICAL CHARACTERISTICS OF NEW DOCTORATES 

The age dis t r ibut ion of the d,octoral s c i en t i s t s  and engineers who 

reported energy-related ac t iv i t i e s  was very similar to tha t  for  a1 1 doc- 

toral  s c i en t i s t s  and engineers (Figure 5, Table 3-1); on the average, the 

energy-related were s l ight ly  younger. For each age group, the percentage 

who were energy-related was roughly the same (10 percent). 

A* Group 
Figure 5. Age Distribution of Doctoral Scient is ts  and 

Engineers, Employed Populations , 1977 

Doctorates receiving t h e i r  de-grees in 1975-1976 showed character is t ics  

very simi 1 a r  to the total  population of energy-yela.ted sc i en t i s t s  and 

engineers who earned the i r  doctorates between '1930- 1976 (compare Tab1 es 

2-1, 2-5,'.and 3-2, 3-3). Ni'ne percent of the new ,doctorates (compared 

w i t h  10 percent of a1 1 doctorates) indicated invol'verflent with energy-re1 ated 

a c t i v i t i e s  in 1977. The degree special t ies  and employment f ie lds  of the 

energy-related new graduates followed the same dis t r ibut ion patterns as 

fo r  a l l  energy-related doctoral s c i en t i s t s  and engineers: roughly 41 percent 

of the energy-related group were engineers, with an additional 36 to  38 

percent in the physical sciences or in ear th,  environmental, and marine 

sciences. A sl  ightly smal l e r  proport'ion of 1975-1976 ear th,  environmental, 

and marine'science graduates than of a l l  graduates in t h i s  specialty were 



involved i n  energy-related work (22 percent versus 27 percent), while the 
reverse was t rue of engineers. Twenty-nine percent of new engineers and 
26 percent of a1 1 engineers were energy-related'. 

The proportion of doctorates reporting the i r  racial  identification as 
, white was s l ight ly  higher for  a l l  doctoral s c i en t i s t s  and engineers than 

for  energy-re1 a ted doctorates (Tab1 es 3-4 and 3-5, Figure 6 ) .  However, 
the proportion indicating the i r  racial  background as Asian/Pacific Islander 

was s l ight ly  higher for  the energy-related group than for the total  popula- 
tion o f  doctorates. a 

Nonwhite Women Non-U.S. Citizen 

Energy-Related - 
/ / /  Yotal 

- 

Figure 6. Percentage of Doctorates Held by Nonwhites, 
Women, and Non-U.Se Citizens, 1977 

- 

-, 

- 
- 

J 

- - - - - - - 

Table 3-6 shows tha t  the percentage of energy-related doctoral women 
( 2 . 1  percent) was considerably lower than the percentage of women among a1 1 
doctoral sc ien t i s t s  and engineers (9.7 percent). For each degree specialty 
or employment f ie ld ;  except engineering,. the percentage of women in the 

energy-related area was about half of what. i t  was for  a l l  doctoral s c i en t i s t s  
and engineers. 

The proportion of non-U. S.  ci t i  zens employed . i n  energy-re1 ated ,acti  v i  t i e s  
was somewhat higher than for  a l l  doctoral sc ien t i s t s  and engineers (Table 
3- 7 ) .  Earth, environmental, and marine science was the only f i e ld  w h i c h  

showed a s ignif icant ly lower percentage o f .  non-U .S. c i t izens in the energy- 
related group than for  a l l  doctoral s c i en t i s t s  and engineers. 
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Much of the difference in the represen.tation of minority groups, 

women, and non-U.S. c i t izens between the energy-related and to ta l  popula- 
t ions f a l l s  in the "other and not reported" category, and provides no 
information on the reasons for  . this discrepancy. However, s.ome o f '  the 
differences in the proportions of women in these two groups can be 'explained 
by the relat ively high percentage o f  women in the 1 i f e  and social sciences 
(30 percent by both degree specialty and employment f i e l d ) .  Few graduates 
in these f i e lds  indicated energy-related ac t iv i t i e s .  In addition, women 
in f i e lds  w i t h  a .  high proportion of energy-related members (physics, 
engineering, and ear th,  envi ronmental , or  marine sciences) compri sed l e s s  
than 10 percent of a l l  women doctorates. 



Table 3-1. D i s t r i b u t i o n  by Age Group: Energy-Related and A1 1 
Doctora l  S c i e n t i s t s  and Engineers; Employed Populat ion,  1977 . 

Age Group 

Under 30 
30- 34 
35- 39 
40-44 
45-49 
50- 54 
55- 59 
60-64 
Over 64 o r  n o t  repor ted  

To ta l ,  a l l  age groups 

Energy-Re1 a ted  
Number Percentd 

To ta l  
Number Percenta 

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences 
data. 

a~umbers may n o t  add t o  100 percent  due t o  independent rounding. 



Table 3-2. Degree Special t i e s  of 1975-1976 Graduates: Energy-Related 
and All Doctoral Scient is ts  and Engineers, 

Em~l oved Po~u l  a t i  on. 1977 

Doctora.1 Degree 
- Speci a1 ty  

Mathematics and 
physical sciences 

Earth, envi ronmental , 
and marine sciences 

Engineering 

Life sciences 

Social sciences 

A1 1 other speci a1 t i e s  

Total, a1 1 special t i e s  

1975- 1976 Graduates 

Energy-Re1 a ted 

Number percenta 

Total 

Number ~ e r c e n  ta -- 

Percent 
Energy-Re1 ated 
in Specialty 

Source: U.S. Department of Energy, based on National Academy of Sciences data. 

a Numbers may not add to  100 due to  independent rounding. 



Table 3-3. Employment F ie1 ds o f  1975-1976 Graduates : Energy-Re1 a ted  
and A1 1 Doctora l  S c i e n t i s t s  and Engineers, Employed Populat ion, 1977 

1975- 1976 Graduates 

Employment 'FieTd. 

Percent 
Energy-Re1 ated. ~ 6 t a l  Energy Re1 ated 
Number Percenta Number Percenta i n  : F i e l d  

Mathematics and phys ica l  sciences 808 27 
Earth, environmental, and marine 
s c i  ences 2 80 9 

Engineering 1,205 41 
L i  f e  sciences 177 6 
Soc ia l  sciences 354 12 
A l l  o the r  f i e l d s  9 7 3 
Not repor ted  - 47 - 2 

Tota l ,  a l l  f i e l d s  2,968 100 

Source: U.S. Department o f  Energy, based on Nat iona l  Academy o f  Sciences data. . 
a~umbers may n o t  add t o  100 percent  due t o  independent rounding. 



Table 3-4. Race/Ethnic Groups, Women; 'dnd 'Non-U.S. 'C i t i zens  'by 'Employment F ie ld :  Energy-Related 
Doctoral Sc ien t i s t s  and Engineers; 'Employed 'Population, ' 19'11 

Race/Ethni c ' Group 

Other Race/ Not Non-U. S.  Energy-Re1 ated 
Employment Fie1 d -  - White Asian Ethnic Groups Reported Women C i t i zen  Total  

. . 
Mathema ti cs/computer 

science 894 5 4 13 2 8 30 94 ,989 

Physical sciences 

Physics 3,223 175 30 189 52 30 1 3,617 . 
Chemistry 3,765 - 20 3 6 0 - 96 - 117 - 278 - 4,124 . 

Total ,  physical  sciences 6,985 378 90 285 16 9 579 7,741 

Earth, environmental, and 
marine sciences 2,764 112 12 145 56 133 3,033 

Engineering N 
03 

I C i v i l  305 160 111 465 , 

a 0 a 
~ 

Chemical 1,709 253 244 2,054 a 7 1 a 

E l e c t r i c a l ,  e l e c t r o n i c  . 875 140 ' . 93 1,038 a 15 a 

Nuclear 1,120 15 1 133 1,32'7 , 
a 5 3 -. a 

1,491 36 1 a 49 a 273 Mechanical 1,903 

A1 1 o ther  engineering 4,283 504 , 
a a 

- - . - - - 237 497 5,036 

Total  , engineering. 9,783 1,569 46 425 7 2 1,351 11,823 

L i f e  sciences 982 4 2 14 4 2 78 63 I., 000 

Psychology and soc ia l  
sciences 2,109 79 35 9 1 142 4 9 2,314 . 

A1 1 other  and no t  reported - 1,338 - 116 2 5 98 6 4 106 1,577 - - 
Total,  a l l  f i e l d s  24,858 2,350 2 35 1,114 6 11 2,365 28,557 

~ - - - - -  

Source: U.S . .  Department o f  Energy, based on Acadenv o f  ScSences data. 

,a Sample s i ze  was too small t o  estimate the group's energy-related populat ion i n  the employment f i e l d .  



D i s t r i b u t i o n  o f  Race/Ethni c Groups 

wh i te  Asian Other Not Reported ~ o t a l ~  
Empl oyment F i  e l  d (Percent)  tPercent)  (Percent)  (Percent)  (Percent)  

Mathematics/computer science 
Energy-re1 a ted  9 0 . 4 .  . 5.5 1 .3  2.8 100.0 
A1 1 doctorates 87 ..8 6.5  1.0 4 .7  100.0 

Physi ca l  sciences 
Energy-re1 a ted  
A1  1 doctorates 

Earth,  envi  ronmental, and 
marine sciences 

Energy-re1 a ted  91.1 3.7 0.4 4 .8  100.0 
Al.1 doctorates 92.5 3.9 0.3 3.3 100.0 

Engineering 
Energy-re1 a ted  
A l l  doctorates 

L i f e  sciences 
Energy-re1 a ted  
A1 1 doctorates 

Psychology and soci  a1 sciences 
Energy- re1 ated 91.1 3.4 1.5 3.9 100.0 
A1 1 doctorates 9120 . 2.1  2 .1  4.8 100.0 

. .  . 
Other and n o t  repor ted  

Energy-re1 a ted  84.8 7.4 1.6 6.2 100.0 
A1 1 doctorates .89. 1 3.9 2.2 . 4.8  100.0 

To ta l ,  a l l  fie1:ds 
Energy-re1 a ted  87.0 8.2 0.8 3.9 100.0 
A1 1 doctorates 89.1 5.4 1.5 4.1 100.0 

Source: U.S. Department o f  Energy, based on Nat iona l  Academy o f  Sciences data. 

"umbers may q o t  add t o  100 percent  due t o  independent rounding. 



Area - 

Percent of Doctorates Held by Women 

Degree Speci a1 ty  Employment Fi el d 

Energy- A1 1 Energy- A1 1 
Re1 ated . Doctorates Re1 ated Doctorates 

Mathemati cs/computer 
science 4.4 6.8 3.0 . 6.3 

Physics 1.3 2.4 1.4 2.7 

Chemi s t r y  3.0 5.9 2.8 6.1 

Earth, environmental, 
and marine sciences 2.5 3.5 1.8 3.4 

Engineering 

Li f e  sciences 

Psycho1 ogy and 
soci a1 sciences 6.4 17.7 6.1 17.9 

Other and not reported 5.3 , 

Total, a l l  f ie lds  2 .1  

Source: U.S. Department of Energy, based on National Academy of Sciences data. 



Table 3-7. Percent o f  Doctorates Held by.Non-U.S. C i t i z e n s  i n  Each 
Employment Fie1 d: Energy-Re1 a ted  and A1 1 Doctora l  S c i e n t i s t s  

and Engineers, Employed Popul a t i o n ,  1977 

Employment F i e l d  

Mathematics/computer science 

Physics 

Chemi s t r y  

Earth, environmental, and 
marine sciences 

Engineer ing 

L i f e  sciences 

Psychology and s o c i a l  
sciences 

A l l  o t h e r  f i e l d s  

Not rep.orted ' 

To ta l ,  a1 1 f i e l d s  

Percent Held by 
Non-U.S. C i t i zens  

Energy-Re1 a ted  A1 1 Doctorates 

Source: U.S. Department of Energy, based on Academy o f  Sciences data. 



CHAPTER 4. TYPE OF EMPLOYER 

The major employers o f  doc to ra l  s c i e n t i s t s  and engineers were p r i v a t e  

business o r  i n d u s t r y  and educat ional  i n s t i t u t i o n s  (F igure  7 ) .  Almost ha1 f 

(47 percent )  o f  the  energy-re lated popu la t i on  was employed i n  p r i v a t e  

business o r  i n d u s t r y  and another 38 percent  i n  educat ional  i n s t i t u t i o n s  

(Tables 4- 1 and 4-2). I n  contrast, '  f o r  the  t o t a l  popu la t ion  o f  s c i e n t i s t s  

and engineers, on ly  25 percent  were employed by p r i v a t e  busi  ness/ i  ndustry  

w h i l e  57 percent  worked i n  educat ional  i n s t i t u t i o n s .  

0 

Business1 Educational U.S. Government Other 
Industry . Institution (Civilian) 

Figure  7. Type o f  Employer; Doctoral  
Sci  e n t i  s t s  and Engi neers, 1977 

The percentage d i s t r i b u t i o n  by type o f  employer v a r i e d  somewhat among 

d i  f f e r e n t  employment f i e l d  ca tegor ies .  For energy-re lated doctorates 

employed i n  mathematics, phys i ca l  sciences, o r  ear th ,  environmental, and marine 

sciences, the  percentage employed by p r i v a t e  business/ industry  was on l y  

s l  i g h t l y  h igher  than t h e  percentage a t  educat ional  i n s t i ' t u t i o n s  (45 percent  

versus 40 percent ) .  On the  o the r  hand, tw i ce  as many energy-re lated 

engineers were employed i n  p r i v a t e  bus iness / indus t ry  as i n  educat ional  



i n s t i t u t i o n s  (60 percent  versus 30 percent ) .  While t he  percentage employed 

a t  educat ional  i n s t i t u t i o n s  was h igher  f o r  t he  t o t a l  popu la t i on .  than f o r  t h e  

energy-re lated group i n  both o f  t he  above-mentioned employment categor ies,  

the c o n t r a s t  i s  much s h a r p e r . f o r  those emp.loyed i n  mathematics, phys ica l  

sciences, o r  ear th,  environmental , . and marine sciences. 

Since doc to ra l  engineers are  more l i k e l y  t o  be employed i n  p r i v a t e  

busi  ness/ i  ndustry  than a t  educat ional  i n s t i t u t i o n s  , and s ince  rough ly  40 

percent  o f  t he  energy-re1 a ted  popu la t ion  are  engineers, i t  i s  n o t  s u r p r i s i n g  

t o  f i n d  greater  employment o f  energy-re1 ated doc to ra l  s c i e n t i s t s  and engineers 

i n  p r i v a t e  business/ i  ndustry  than i n  educat ional  i n s t i t u t i o n s .  



Table 4-1. Distr ibution by Type of Employer: Energy-Related and A-11 
Doctoral Sc i en t i s t s  and Engineers, Employed Population, 1977 

Percent 
Enerqy-Re1 ated 

Type of Employer 
Enerqy-Re1 ated Total hyrType of 
Number Percenta Number Percent Empl oyer 

Busi ness/ i  ndus t r y  13,458 47 71,464 25 19 
Educational i n s t i t u t i on  10,984 38 ' 163,1,01. 57 7 
U.S. government,civilian 2,282 8 21,353 8 11 
S ta t e  and local government 2 10 1 5,328 2 4 
Nonprofit organization 1,511 5 8,366 3 18 
All o ther  and not reported. 1 12 - b 14,625 -- 5 1 
Total ,  a l l  employers . 28,557 100 284,237 100 10 

Source: .  U.S.. Department of Energy, based on National Academy of Sciences data.  

allumbers may not add t o  100 percent due t o  independent rounding.' 

b ~ k ' s  than 0.5 percent. 



Table 4-2. Type of Employer by Employment Field: Energy-Related and All 
Doctoral Scientists and Engineers, Employed Populati on, 1977 

Energy-Re1 ated Employment Fie1 d 

Type of Employer 

Busi ness/i ndustry 
Educational ins t i tu t ion  
U .  S. government, ci vi 1 i an 
State and local government 
Nonprofi t organization 
All other and not reported 

Total, a l l  employers 

Mathemati cs/Computer Sci ence ; 
Physi cal Sciences ; 

Earth, Environmental. Al.1 Other and Energy-Re1 ated 
and ~ a r i  ne ~ c i  ences' Engi neeri ng Not Reported Total 

Number Percenta Number Percenta Number Percenta Number Percenta 

0 
tn 

, Source: U.S. ~ e ~ a r t h e n t  of Energy, based on National Academy of Sciences data. 

at4umbers may not add to 100 percent due to  independent rounding. 

b ~ e s s  than 0.5 percent. 



Table 4-3 .  Percentage D i s t r i b u t i o n  by Type o f  Employer and Employment F ie ld :  
Energy-Related and A l l  Doctoral Sc ien t i s ts  and Engineers, 

Employed Population, 1977 

D i s t r i b u t i o n  by Employment F i e l d  

Mathemati cs/Computer 
Science; Physical 

Sciences; Earth, Environ- A l l  Other and 
mental, and b r i n e  Sciences Engineering Not Reported ~ o t a l ~  

Energy- A1 1 Energy- A1 1 Energy- A1 1 Energy- A1 1 
Related Doctorates Related Doctorates Related Doctorates Re1 ated Doctorates 

Type o f  Employer (percent). (percent) (percent) (percent) (percent 1 (percent) (percent) (percent) 

Business/ industry 45 33 60 5 1 2 3 14 4 7 , 25 
Educational i n s t i t u t i o n  40 54 30 35 56 65 38 5 7 
U. S . government, c i  v i  1 i an 8 8  9 8 6 8 10 7 
State and loca l  government 1 1 b 1 2 3 1. 2 
Nonprof i t  organizat ion 5 3 5 3 7 3 - 5 3 

b w A l l  o ther  and n o t  reported - 1 2 8 - 0 - 1 - b 
m - - .  - 5 - 

Total,  a1 1 employers 100 100 100 100 100 100 100 100 

I 
r i  Source: U.S. Department o f  'Energy, based on National Academy o f  Sciences data. 

e 

a~wabers may not a+ to  100 due t o  independent rounding. 
i 

than 0.5 percent. 



1 

CHAPTER 5. PRIMARY WORK ACTIVITIES 

Energy-related doctorates were often involved in some aspect of research 
and development. As Tab1 e 5-1 shows, nearly two-thirds (64 percent) reported 
the i r  primary work ac t iv i ty  .as  e i ther  research and development (43 percent), 
management and administration of research and development (18 percent),  or 
management and admini s t ra t ion  tha t  i ncl uded research and development ( 3  per- 
cent) .  In contrast ,  only 46 percent of a l l  doctorates indicated that  t h e i r  

primary work ac t iv i ty  involved research and development of any type (Table 

5-2). Energy-related doctorates also ci ted teaching as a primary work 
ac t iv i ty  l e s s  often than did a1 1' doctorates' (Figure 8 ) .  

ENERGY-RELATED - 
Management and 
Administration Research and Development Teaching Other 

. 
ALL DOCTORATES 

Management and 
Research and Development Teaching Other 

Figure 8. Primary Work Activity fo r  
Doctoral Scient is ts  and Engineers , 1977 

- - 

.. . 
Among energy-related doctorates, applied research was the most commonly 

ci ted ac t iv i ty  of chemists, engineers, and ear th,  environmental, and marine 
sc ien t i s t s .  Of the energy-related doctorates in other f i e lds ,  physicists 

were niost often working in basic or  applied research. Those in mathematics/ 
, computer science, psychology and social sciences, and l i f e  sciences reported 

teaching ac t iv i t i e s  more frequently than did those in other f ie lds .  
The concentration of energy-related doctorates i n  research and develop- 

ment i s  not surprising, given the high proportion of engineers, physical 
s c i en t i s t s ,  and ear th,  environmental, and marine scientis'ts in the energy- 
related population. A high percentage of a l l  doctorates in these f i e lds  

was involved in research and development or management of research and -- 

development . 



Primary work ac t iv i ty  also re la tes  to  type of employer (see Chapter 4 ) .  

For example, since proportionally fewer of the energy-related are  employed 

a t  educational ins t i tu t ions ,  fewer reported teaching as the i r  primary work 

ac t iv i ty .  



Table 5-1. Primary Work A c t i v i t y  by Employment Field: Energy-Related 
Doctoral Sc ient is ts  and Engineers, Employed Population, 1977 

Energy-Related Employment Fie1 d 

Earth. Environ- 
Mathematics/ mental, and Mar'ine Psychologg and A l l  Other and 

Fhyslcs Computer Science - Chemistry Sciences ~ng ineer ing  L i f e  Sd.ences Social Sciences Not Repor:ed - Total 

Primary Work A c t i v i t y  Number Percent Number Percent Number Percent Nuher. Percent Number Percent Number Percent Number Psrcent Number Percent Number  cent 
Management and I adminis t rat ion o f  , 

Research and 
development 

Other 

Total management 
and administrat iona 178 18 630 17 1,145 28 

Research and 
.a development 

-' Basic research 41 4 

Applied research 196 20 

Development - 171 - 17 

Total research 
and developmenta 408 41 

Teaching 242 24 

A l l  other and 
not reported - 161 - 16 

Total,  a l l  a c t i v i t i e s a  989 100 

Source: U.S. Department o f  Energy, based on National Acadency of Sciences data. 

.- '~ulrbers my not  add t o  100 due t o  independent rounding. 



Table 5-2. Percentage D i s t r i b u t i o n  ,by Primary Work ~ c t i v i t y  and Employment F ie ld :  
Energy-Related and A l l  Doctoral Sc ien t i s ts  and Engineers, 

Employed Population, 1977 

Primary Work A c t i v i t y  

Management and 
admin is t ra t ion o f  

Research and 
development 

Other 

P 
0 

Both 

Tota l  management 
and admin is t ra t ion 

Research and development 

Basic research 

Appl ied research 

Development 

Tota l  researc and 
development 6 

Teaching . 
A1 1 other  and n o t  

repor ted 

Tota l ,  'a1 1 a c t i v i t i e s  b 

Employment F i e l d  
Fhthematics/ Earth, Environmental, 

Computer Science Physics Chemi s t r y  and Marine Sciences Engineering 

Energy- A1 1 Energy- A1 1 Energy- A1 1 Energy- A1 1 Energy- A1 1 
Related Doctorates Re1 ated roctorates Re1 ated ' Doctorates Re1 ated Doctorates Re1 ated Doctorates 

b e r c e n t )  (percent] Ipercent)  (percent) b e r c e n t ]  b e r c e n t )  Lpercent 1 (percent) (percent) (percent) 



Table 5-2 (continued) 

Emplovment F i e l d  

Psychology and A l l  Other and 
L i f e  Sciences Social  Sciences. Not Reported Tota l  

Energy- A1 1 Energy- A1 1 Energy- A1 1 Energy- A1 1 
Primary Work A c t i v i t y  Related Dbctorates Related Doctorates Related Doctorates Related Doctorates 

(percent) (percent) (percent) (percent]- .@rcent) (percent) j p e r c e n t l  (percent) 
Management and 

admini s t r a t i o n  o f  
- .  

Research and 
development '16 , 10 5 5 17 8 18 11 

Other 5 5 5 8 25 25 7 8 

Both 4 - 2 - 3 - 2 - 10 - 5 - 3 - 3 - 
Total  management 

and admin is t ra t ion  25 18 12 15 51 39 28 21 
* 

Research and development 

. Basic research , 22 29 4 7 3 3 - 13 15 

Appl ied research 14 13 - 24 7 5 4 24 13 

Development - 1 - 1 - 0 - a 1 - 2 - 6 - 4 - 
Total  researc and 6 .  development. . 37 43 28 15 9 9 4 3 32 

Teaching 22 27 43 46 18 24 17 32 

A l l  o ther  and n o t  
repor ted 

Total,  a l l  a c t i v i t i e s  b 100 100 100 100 100 100 100 ,100 

Source: U.S. Department o f  Energy, based on National Academy o f  Sciences data. 

a ~ e s s  than 0.5 percent. 

b~umbers may n o t  add t o  t o t a l s  due t o  independent rounding; . , 



CHAPTER 6. REGIONAL LOCATION 

Overall,  the  l a rge s t  numbers of energy-related doctorates were found 

i n  t he  Middle At lant ic  region, followed-by the Pac i f i c ,  East North Central ,  

and South At lan t ic  s t a t e s  (Figure 9 ) .  The energy-re1 ated population in  

s t a t e s  e a s t  of  the Mississippi River accounted f o r  58 percent of the 

energy-related doctorates (Table 6-1). However, compared wi t h  a1 1 doctoral 

s c i e n t i s t s  and engineers , the energy-re1 ated .population was r e l a t i ve ly  more 

concentrated i n  three  western regions (Table 6-2) : the  West South Central , 
Mountain, and Pacif ic  s t a t e s .  These areas accounted f o r  roughly 38 percent 

o f  the  energy-related population b u t  only 28 percent of a l l  doctoral scien- 

t i  s t s  and engi neers . 

Figure 9. Regional Dis t r ibut ion of Energy-Re1 ated 
Doctoral S c i e n t i s t s  and Engineers, 1977 



The regional dis t r ibut ion of the energy-related doctorates varied 
somewhat among the employment f ie lds .  While 24 percent of the energy- 
related chemists were in the Middle Atlantic s t a t e s ,  for  example, only 
7 percent of the energy-related ear th,  environmental, and marine sc i en t i s t s  
were i n  t ha t  region. Similarly, 29 percent of the' energy-related ear th,  
environmental, and marine sc i en t i s t s  were i n  the West South Central region 
while only 3 percent of the energy-related physicists were working there. 

Though some of the regional dis t r ibut ion variation between employment 
f ie lds  for  the energy-related population simply re f lec ts  the variation for 
.the total  population of doctorates, differences can be noted, in the regional 
dis t r ibut ions of the energy-related doctorates and a l l  doctorates i n  several 
employment fi,el ds , For example, 29 percent of the energy-re1 ated ear th,  
environmental, and marine sc i en t i s t s  were i n  the West South Central region 
while only 13 percent of a l l  doctorates i n  the field.worked i n  that  region. 

The concentration of the o i l  and natural gas industry i n  Texas and 
Oklahoma h e l p  explain the high percentage of energy-related doctoral 
s c i en t i s t s  and engineers i n  the West South Central region. The Mountain' 

and Pacific regions contain ( i n  addition to  s ignif icant  portions of the 
petroleum industry) s ix  laboratories r u n  by DOE contractors. I t  i s  not 

surprising, then, that  energy-related doctorates were relat ively concentrated 
, . 

i n  the western s ta tes .  



New England 

Middle A t l a n t i c  

East North Central 

Uest North Central 

South A t l a n t i c  

East South Central 

Uest South Central 

Mountain 

*Pac i f i c  
P 

U.S. possessions 

Total, a l l  regions 

Table 6-1. Regional Location by Employment F ie ld :  Energy-Related 
Doctoral Sc ient is ts  and Engineers, Employed 

Population. 1977 

Energy-Related F ie lds 

Mathematics/Computer Earth. Environmental, Fsychology and A l l  Other and 
Science Phys f cs Chemistry and W r j n e  Sciences Engineering L l f e  Sciences Social Sciences Not Reported Total 

Number percenta Nuder  percenta Nu-r percenta Nurnber percenta Number percenta   umber percenta N~nber  percent-unber percenta ~urnber percenta -- - -- -- -- -- -- -- -- 
97 10 271 7 229 6 122 4 648 5 33 3 155 7 90 6 1,645 5 

228 23 562 16 974- 24 216 7 2,524 21 110 10 300 13 347 22 5.261 18 
183 19 477 13 694 17 250 8 1.884 16 169 16 415 18 312 20 4.384 15 

0 0 114 3 181 4 126 4 548 5 28 3 157 7 5 1 3 1,205 4 
70 7 663 18 586 14 411 14 1,399 12 227 21 431 19 368 23 4.155 14 
60 6 119 3 138 3 31 1 474 4 61 6 15 1 7 57 4 1,091 4 

128 13 125 3 449 11 871 29 1.263 11 43 4 154 7 127 8 3.160 11 
97 10 525 15 272 7 403 13 986 8 150 14 204 9 68 4 2.705 9 

126 13 755 21 595 14 603 20 2.096 18 248 23 345 15 157 10 4.925 17 
0 0 b b b - - 6 - - 6 - - 0 0 11 1 0 0 - - 1 - - - - 2 - - - - 26 '' - - 

989 100 3.617 100 4.124 100 3.033 100 11.823 100 1,080 100 2.314 100 1,577 100 28.557 100 

1 Source: U.S. Department o f  Energy, based on National Academy of Sciences data. 

1 ' ~ ~ r s  may no t  add t o  100 dui  to fndepmbnt ' m d f n g .  

I than 0.5 percent. 



Table 6-2. Percentage D is t r ibu t ion  by Regional Location and Employment F i e l d  
Energy-Related and A l l  Doctoral' Scient ists and Engineers,. 

Employed Population, 1977 

Region ' . 

New England 

Middle A t lan t i c  

East North Central 

West North Centra.1 

South A t lan t i c  

East South Central 

West South Central 

Mountain 

Paci f ic  

U.S. possessions 

Total, a1 1 regions 

D is t r ibu t ion  by Employment Fielda 

Mathemati.cs/Computer Earth, Environmental, 
Science Physics Chemistry and Marine Sciences Engineering 

Energy- A1 1 Energy- A1 1 Energy- A1 1 Energy- A1 1 Energy- A1 1 
Related Doctorates Related Doctorates Related Doctorates Related Doctorates Related Doctorates 

bercen t )  (percent) Lpercent) Leercent) (percent) (percent) Ipercent) lpercent)  percent b e r c e n t )  
10 8 7 10 6 7 4 8 5 7 
23 , 20 16 19 24 24 7 10 2 1 20 
19 17 13 14 17 19 8 10 16 17 

. . 
0 7 3 .  4 4 6 4 4 5 4 
7 .  16 18 18 14 17 14 19 12 15 
6 4 3 3 3 4 1 3 4 4 .  

13 . 8 3 5 11 7 29 13 11 8 

10 6 15 9 .  7 4 13 14 8 .. 7 

13 14 21 19 14 11 20 20 18 17 
b b b b b b b b ' 0 - - - - - - - 0 - - - - 

lob loo loo loo l oo  loo l oo  l oo  l oo  l oo  



Region 

New England . 

Middle A t l a n t i c  

East Nor th  Central  

Nest North Central  

South A t l a n t i c  

East South Central  

West South Central  

Mountain 

P a c i f i c  . 

U.S. possessions 

Tota l ,  a1 1 regions 

Table 6-2 (cont inued l  

. . 
D i s t r i b u t i o n  by Employment ~ i e l d ~  

Psychology and A l l  Other and 
L i f e  Sciences Social  Sciences Not Reported Total  

Energy- A1 1 Energy- A1 1 Energy- A1 1 Energy- A1 1 
Related Doctorates Related Doctorates Related Doctorates Related Doctorates 

(percent) (percent) (percent) ' (percent) j pe rcen t )  j pe rcen t )  lpercent )  (percent1 

3 6 7 8 6 9 6 8 
10 16 13 20 22 20 . 18 19 
16 16 18 17 '20 . ' 15 15 16 

. 3  8 7 7 3 6 4 6 

21 19 19 18 23 19 14 18 

6 5 7.  4 4 4 4 4 

4 8 7 6 8 7 . ,11 7 

14 6 9 5 4 . 5  9 ' 6 

23 15 15 16 10 15 17 
b b b .b 

35) 
1 b - - - . . - 0 - - - - 

100 100 100 100 100 . 100 100 100 

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences data. 

a ~ u m b e r s . ~ y  no t  add t o  100 due t o  independent rounding. 

b ~ e s s  than 0.5 percent. 



I 
CHAPTER 7. U.S. GOVERNMENT FUNDING SOURCES 

Half of the energy-related doctorates received support from the U.S. 

. government compared with 42 percent of al:l doctora.1 sc i en t i s t s  and engineers 
(Figure 10, Tables 7-1 and 7-2).1 A1 1 employment f ie lds  except engineering 
and ear th,  .environmental, and marine sciences had hi aher percentages receiving 
U.S. governmentsupport among the energy-related than among a l l  doctoral 
s c i en t i s t s  and engineers. The energy-related engineers reported roughly 
the same percentage receiving government support as did a l l  doctoral engineers, 
while energy-related ear th,  environmental and marine sc ien t i s t s  showed a 
clearly lower-percentage receiving government funds. than a l l  doctorates 
employed in the f i e ld .  

Supported by Supported by 
U.S. Government U.S. Energy ~esearch 

and Development 
Administration (now DOE) 

Figure 10. Percentage of Doctoral Scient is ts  and 
Engineers Receiving U.S. Government Support, 1977 

' I t  should be noted tha t  the actual extent of the support received from the 
U.S. Government could range from a minimal amount to  fu l l  support; see 
question 16 i n  the questionnaire (Appendix A ) .  



The percentage o f  doctorates rece i  v i  ng U .S . government support  was 

h ighe r  f o r  the energy- re la ted  than f o r  a l l  doc to ra l  s c i e n t i s t s  and engineers 

f o r  each type o f  employer (Table 7-3). However, f o r  business and i ndus t r y ,  

the  d i f f e r e n c e  was o n l y  28 percent  f o r  t he  energy-re lated.versus 22 percent  

f o r  a l l  doc to ra l  s c i e n t i s t s  and engineers, w h i l e  a t  educat ional  i n s t i t u t i o n s  

i t  was 6 1  percent  versus 41  percent .  One-half (7,073) o f  the  14,234 energy- 
r e l a t e d  doctorates who received governnent .support  repor ted  research and 

development as t h e i r  pr imary work a c t i v i t y ;  another 3,950 (28 percent) 

were p r i m a r i l y  i nvo l ved  i n  management o r  admin i s t ra t i on  (Table 7-4). . 

O f  t h e  14,234 energy- re la ted  doctorates who rece ived U . S. government 

'support ,  63 percent  rece ived support  f rom .ERDA (now DOE)  a able 7-2). 

F i f t e e n  percent  rece i  ved some support  f rom the  Nat ional  Science Foundation, 

12 percent  from the Department o f  Defense, and 7 percent  from the Department 

o f  I n t e r i o r .  ERDA was the  l a r g e s t  supporter  o f  energy-re lated doctorates 

employed ; n math~matics/computer science, and the  phys ica l  sciences and 

engineer ing,  b u t  n o t  f o r  those employed i n  ea r th ,  environmenta1,and marine 

sciences , 1 i f e  sciences, o r  psycho1 ogy and soc i  a1 sciences. 

Over 16,000 doc to ra l  . s c i e n t i s t s  and engineers rece ived support  from 

ERDA; o f  these, 8,954 (56 percent ) '  r epo r ted  "energy and f u e l "  as the area., 

o f  n a t i o n a l  i n t e r e s t  on w'hich they spent t he  most time. (Table 7-5). S i g n i f i -  

cant  numbers o f  ERDA-supported doctorates i n d i c a t e d  t h a t  they were p r i m a r i l y  
i nvo l ved  i n  defense, environmental p ro tec t i on ,  and education. Th i r ty -one 

percent  o f  the .energy-re1 ated doctorates received support f rom ERDA compared 
' , ,, f 

w i t h  o n l y  6 percent  o f  a1 1; doc to ra l  s c i e n t i s t s  an'd'engineers. 



Table 7-1. percentage of U.S. Government-Supported Personnel by 
Employment Fieldd: Energy-Re1 ated and A1 1 Doctoral 

Scient is ts  and 'Engineers, Employed 
Po~u l  a t i  on. 1977 

Percent in Each Field Reporting 
U.S. Government Support 

Employment Fie1 d 

Mathematics/computer science 
and physi cal sciences 

Earth, environmental, and 
marine sciences 

Engineering 

Ci vi 1 

Chemi cal 

Electrical , electronic 

Nuclear 

Mechanical 

Other engineering 

Total , engineering 

Life sciences 

Energy-Re1 ated A1 1 Doctorates 

Psycho1 ogy and soci a1 4 1 3 1 

~ l j '  other and not reported 36 2 4 

~ o t a l ' ,  a11 f i e lds  5 0 4 2 

. Source: U.S. Department of Energy, based on National Academy of Sciences 
data. 

a ~ n d i c a t e s  a t  leas t  par t ia l  support or  sporisorship of work ac t iv i t i e s  by 
the U.S. government. 



Table 7-2. Envloyment FIelds and U.S. buernment Fundlng Sources: Energy-Re1 a t 4  - 
Doctoral S c i e n t i s t s  and Engineers, Employed Population, 1977 

Energy-Related Doctorates Receiving U. S. Government Support 

~ner~y-  el e d  
National Environmental . Nuclear U.S. Govern n t  
Science Protect ion Regulatory Department Department A l l  Other Federal Supportejd 

~ 6 l o ~ m e n t  F i e l d  Foundation Agency ERDA Comnission o f  I n t e r i o r  o f  Defense Government Agencies ' Totala - 
Mathematics/computer science 

and physical sciences 859 93 3.630 209 

Earth, environmental, and 
marine sciences 

Engineering 

C i  v i  1 4 1 11 . 88 2 1 

Chemical 132 84 572 32 

, E l e c t r i c a l ,  e l e c t r o n i c  . 102 - 0 270 22 

Nuclear 44 10 605 208 

Mechanical 130 58 636 74 

Other engineering - 211 150 1,839 - 14 3 - 
Tofal , engineering 660 313 4,010 500 

L i f e  sciences 142 52 . 281 22 

Psychology and soc ia l  sciences 118 62 292 80 

A l l  o ther  and n o t  reported - 66 - 0 24 7 32 - 
Total,  a l l  f i e l d s .  . 2,159 6 10 8,954 944 

Source: U.S. Department o f  Energy, based on National Academy o f  Sciences data. 

a ~ n d i c a t e s  a t  l e a s t  p a r t i a l  support o r  sponsorship o f  work a c t i v i t i e s  by the U.S. government. The t o t a l  i s  t h e  number o f  i n d i v i d u a l s  r e p o r t i n g  
one o r  more sources of U.S. government funding support. .  Because some ind iv idua ls  reported m u l t i p l e  sources o f  U.S. government funding support, 
the sum o f  ind iv idua ls  repor ted for  a l l  agencies i s  l a r g e r  than ' the t o t a l  number rece iv ing  support. 



Table  7-3. U.S. Government-Supported Personnel b y ' T y p e ' o f ' E m p l o y e r : .  Energy-Related'arid.Al1 
Doctoral  S c i e n t i s t s  and Engineers ,  Employed Popula t ion ,  1977 

Energy-Re1 a t e d  A1 1 Doc tora tes  

Percen t  Percen t  
Government- Government- - Government- Government- 

Type o f  Employer Total  Supporteda Supported Total  suppor teda  . Supported 

Educat ional  
i n s t i t u t i o n  10,984 6,742 6 1 163,101 66,308 4 1 

A1 1 o t h e r  and 
n o t  r e p o r t e d  4,115 3,769 9 2 49,672 37,607 76 

T o t a l ,  a1 1 employers 28,557 14,234 5 0 284,237 119,6,27 42 

Source:  U.S. Department o f  Energy, based on National Academy o f  S c i e n c e s  d a t a .  

a ~ n d i c a t e s  a t  l e a s t  p a r t i a l  support or l . sponsorsh ip  o f  work a c t i v i t i e s  by t h e  U.S. government. 



Table 7-4. U.S. Government-Supported Personnel by Primary Work Activi ty:  ~ n ~ r r ~ ~ . - F & i : ~ t ~ d  and ~ 1 1  
Doctoral Sc i en t i s t s  and Engineers,Employed Population, 1977 

Energy-Re1 ated A1 1 Doctorates 
. . 

Percent Percent 
Government.- Government- Government- Government- 

Primary Work Activi ty Total supporteda Supporteda Total Supporteda Supported 

Management/admini s t r a t i on  

of research & development 5,205 3,014 5 8 30,733 15,729 ' 5 1  

of.  o ther  and of both 2,887 9 36 3 2 29,731 10,958 3 7 

Total , management1 
administration 8,092 3,950 49 60,464 26,687 44 

Research and development 12,186 7,973 53 91,259 56,699 6ZJ 

All o ther  and not reported 8,279 3,211. 39 132,514 36,331 27 

Total , a1 1 a c t i v i t i e s  28,557 14,234 5 0 284,237 119',627 42 

Source: U.S. Department of Energy, based on National Academy of Sciences data. 

a Indicates a t  l e a s t  pa r t i a l  support o r  sponsorship of work a c t i v i t i e s  by the U.S. government. 



Table 7-5. U.S. ERDA-Funded Personnel by Area o f  Nat ional  I n t e r e s t :  . 
A1 1 Doctoral S c i e n t i s t s  and Engineers , 

Employed Populat ion, 1977 

Area o f  Nat ional  I n t e r e s t  

Energy and f u e l  

Food and o ther  ' a g r i c u l t u r a l  products 

Natura l  resources, oth.er than f u e l  o r  food 

Environmental p ro tec t i on ,  p o l l u t i o n  con t ro l  

Defense 

Space 
Heal th  

Education 

Transportat ion,  communications 

A l l  o the r  areas 

Not repor ted  

Tota l ,  a1 1 areas 

Personnel Supported by E R D A ~  

Number Percent b 

Source: U.S. Department o f  Energy, based on Nat ional  Academy - o f  Sciences data. 

a ~ n d i c a t e s  a t  l e a s t  p a r t i a l  support o r  sponsorship o f  work a c t i v i t i e s  by ' 

the  U.S. Energy Research and Development Admin is t ra t ion  (now DOE). 

b~umbers may n o t  add t o  100 due t o  independent rounding. 



CHAPTER 8. COMPARISON OF ENERGY-RELATED DOCTORAL 
SCIENTISTS AND ENGINtkRS: 1977 W S U S  1975 

- - -  

The number o f  doc to ra l  s c i e n t i s t s  and engineers who repor ted  spending 

a s i g n i f i c a n t  p o r t i o n  o f  t h e i r  t ime on energy-re lated work rose from 20,852 

i n  1975 t o  28,557 i n  1977, an increase o f  37 pe-rcent. A t  the  same t ime, 

t he  t o t a l  popu la t i on  o f  doctorates rose by on l y  e i g h t  percent.  

The percentage o f  a l l  doc to ra l  s c i e n t i s t s  and engineers who repo r ted  

energy-re lated a c t i v i t i e s  rose from 7.9 t o  10.0 percent  over  the two-year 

p e r i g d  (F igure  11). For doctorates i n  several  degree and employment f i e l d s  

t h e  r i s e  was much more dramatic (Tables 8 -1  through, 8-61, I n  1977, 4 1  percent 

of a l l  doctorates w i t h  degrees i n  mechanical engineer ing were energy-related, 

compared w i t h  27 percent  i n  1975. For doctorates employed i n  plasma physics 

t h e  percentage energy-,related rose from 62 percent  t o  22 percent,  w h i l e  f o r  

those wokking i n  s t ra t i g raphy /sed imen ta t i on  i t  rose from 33 percent  t o  54 

percent .  

The d i s t r i b u t i o n  o f  t he  energy- re la ted  doctorates by employment f i e 1  d 

and by degree s p e c i a l t y  remained r e l a t i v e l y  unchanged. There was a very 

s l i g h t  decrease i n  the  percentage o f  engineers and chemists and an increase 

i n  s o c i a l  s c i e n t i s t s  between 1975 and 1977. .Ove ra l l ,  f o u r  o u t  o f  f i v e  doc- 

t o r a l  sc ien t . i s t s  qnd engineers reported.employm6nt i n  the same f i e l d  as t h e i r  

doc to ra l  degree s p e c i a l t y  i n  both 1975 and 1977 (Table 8-7) .  However, ' there 

was l e s s  evidence o f  f i e l d  sw i t ch ing  i n  1977 than i n  1975 f o r  doctorates w i t h  

\ degrees i n  mathematics/computer science and s o c i a l  sciences. 
The b iog raph ica l  c h a r a c t e r i s t i c s  o f  t he  energy-re1 a ted  popu la t i on  cont inued 

t o  r e f l e c t  the  c h a r a c t e r i s t i c s  o f  the  t o t a l  popu la t i on  o f  doc to ra l  s c i e n t i s t s  

and engineers (Tables 8-8 throug! 8-10). The r a c i a l  d i s t r i b u t i o n  and the  

percentage o f  non-U. S ;- c i  ti zens remained f a i  r l y  constant  over  t he  two-year 

p e r i o d  f rom 1975 t o  1977. The percentage o f  women i n  the  energy-re lated 

popu la t i on  increased s l i g h t l y  over  the  two years, b u t  remained f a r  below t h e i r  

percentage i n  the  t o t a l  popu la t i on  o f  doc to ra l  s c i e n t i s t s  and engineers. 

There was a s i g n i f i c a n t  s h i f t  i n  t he  d i s t r i b u t i o n  by type o f  employer 

o f  energy-re1 ated doc to ra l  s c i e n t i s t s  and engineers between 1975 and 1977: 

'The reader should be advised t h a t  there' were s l  i g h t  mod i f i ca t i ons  between 
1975 and.1977 i n  the  choices andwording on many o f  t he  quest ions used i n  
the  survey. Changes i n the  quest ion  used t o  determine energy-re1 atedness 
and i n  the  survey sample a re  discussed i n  Chapter 1. 



Total, All Fields 

Mathematics1 
Computer Science 

Physics 

Chemistry 

Earth, Environmental, 
and Marine Sciences 

Engineering 

Life Sciences 

Psychology 

Social Sciences 

All Other 

0 5 10 15 20 25 30 
Percent 8 .  

Figure 11. Energy-Related Employment as a Percentage of Total Doctoral 
Employment by Employment Fie ld ,  1975 and 1977 



the percentage employed a t  educational i n s t i t u t i o n s  increased, and the '  

percentage. i.n, p r i v a t e  business/ industry decreased ( ~ a b l  es 8-11,. 8-12, 

F igure  12)-.- There was a l so  a s l i g h t  decrease i n  the  percentage employed by 

t h e  U. S. .government. . . 

Business1 Educational- U.S. Government Other 
Industry Institution (Civilian) 

Figure  12. Percentage  is tri buti 'on by Type o f  Employer, Energy- 
Related Doctora l  S c i e n t i s t s  and Engineers,.1975 and 1977 

t .  

A corresponding s h i f t  can be noted i n  .the pr imary work a c t i v i t i e s  o f  

t he  energy-re lated doctorates (Tables 8-13, 8-14, F igure 13). I n  1977, a 

l a r g e r  percentage repor ted  teaching as t h e i r  pr imary work a c t i  v i  ty , whi l e  

t h e  percentage r e p o r t i n g  management and admin i s t ra t i on  o f  research and 

development and app l i ed  research ( the  two most common work a c t i v i t i e s  o f  
energy-re lated doctorates)  decreased. 



Management and 
Administration . 

Figure 13. Primary Work Activit ies of Energy-Related 
Doctoral Scient is ts  and Engineers, 1975 and 1977 

The regional dis t r ibut ion of the energy-related doctoral s c j en t i s t s  

and engineers shows l i t t l e  change between 1975 and 1977 (Tables 8-15, 8-16). 

However, a s l igh t  increase can be observed i n  the re la t ive  percentage in 

the West North Central region, along with a s i igh t  decrease in the West 

South Central ' s t a t e s .  
The percen'tage of energy-related doctorates receiving U.S. government 

support rose s l ight ly  from 47 percent in 1975 to 50 percent in 1977 (Table 

8-17).   he percentage receiving government funds rose the most for  doctorates 

employed in ear th,  environmental, and marine sciences and in engineering 

(especial ly  chemical and mechanical engineering). Of those receiving U.S. 

government support, there was an increase in the percentage who received 

funds from ERDA (from 52 percent in 1975 to 63 percent in 1977), and a '  

decrease in support from a l l  other government departments and agencies 

(Table 8-18). 

The percentage of. energy-related doctorates employed a t  educational 

ins t i tu t ions  who received U.S. government support decreased from 69 percent 

in 1975 to 61 percent in 1977 (Figure 14, Table 8-19). A t  the same time, 

for  doctorates in private business/industry (who show a greater percentage 

involvement in energy-related a c t i v i t i e s  than do doctorates a t  educational 

Research and Development 

1 

Management and 
Administration 

Teaching 

. Research and Development 

Other 

Teaching Other 
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Table 8-1. Doctoral Degree Specialties: Energy-Related Doctoral 
Scientists and Engineers, Employed Populations-, 1977 versus 1975 

Degree Speci a.1 ty 

Mathematics/computer science 
Physi cslas tronomy 
Chemistry 
Earth, envi ronmental, and 
marine sciences 

Engineering 
Life s'ci ences I 

Psychology 
Social sciences 
All other and not reported 

T o t a l ,  a l l  special t ies 

Percent Energy- Percent Energy- 
Re1 ated -of Re'l ated of 

Number ~ercent"ota1 - in Special ty Number Percenta Total in Speci a1 ty 

Source: U.S. Department of Energy, based on National Academy of Sciences data: 

a~umbers may not add t o  100 percent due to independent rounding. 

b ~ e s s  than, 0.5 percent. 
! 



Tab1.e '8-2. Engi neeri ng Degree Speci a1 t i e s  : Energy-Re1 ated Doctoral 
Sci.enti s t s  and Engineers , Employed Populations , 1977 versus 1975 

19 77 

Percent Energy- 
Engi neeri ng Related of 

Degree Special tya Number ~ e r c e n t b  Total in Speci a1 ty 

Ci vi 1 681 6 19 
Chemi ca 1 2,731 2 4 40 
Electrical 1,170 10 14 
Nuclear 711 6 69 
Engineering mechanics 650 6 22 
Mechanical 1,967 17 4 1 
Metallurgy and physical metal 1 urgy 1,072 10 32 
Other engineering 

0 
2,259 - 2 0 19 

Total, engineering 11,241 100 2 6 

Percent Energy- 
Related of 

Number ~ e r c e n t b  ~ o t a l  in Speci a1 ty 

Source: U.S. Department of Energy, based on National Academy of Sciences data. 

a ~ a c h  specialty l i s t ed  accounted fop 5 percent or more of the energy-related engineering . 
doctoral degrees in both 1975 and 1977. 

b~umbers may not add to  100 percent due to  independent rounding. 



Table 8-3. ' Degree Special t i e s  f o r  Physlcs ; Chemistry ;, and Earth, Envl ronmental, 
and Marine Sciences: Energy-Related Doctoral Sc ien t i s ts  and Englneers,. 

Employed Populations, 1977 .versus 1975 

Doctoral Degree 
specia l  t y a  

Physics 
Atomic and molecular 
Plasma 
Elementary p a r t i c l e  
Nuclear s t ruc tu re  
S o l i d  s t a t e  
General 
A l l  o ther  physics 

Tota l ,  physics 

Chemistry 
Ana ly t i ca l  
Inorganic  
Organic 
Physical 
81 1 other  chemistry . . 

Tota l ,  chemistry 

Ear.tli, environmental, and 
marine sciences 
Stratigraphy/sedimentation 
St ruc tu ra l  geology 
Appl i ed geology 
Ear th sciences, general 
Ear th sciences, o ther  
A1 1 other  ear th,  environmental, 

and marine sciences 

Tota l ,  earth, environmental, 
and marine sciences 

Percent Enerqy- 
' . R e l a t e d o f - -  

Number ~ e r c e n t b  To ta l  i n  Specia l ty  - -- 

Source: U.S. Department o f  Energy, based on National Academy o f  Sciences data. 

1975 

Percent Energy- 
Related o f  

Number per&ntb To ta l  I n  Specia l ty  - - .  

I a Each s p e c i a l t y  l i s t e d  accounted f o r  5 percent o r  more o f  the energy-related doctora l  
degrees i n  the s p e c i a l t y  area i n  both 1975 and' 1977. 



Table 8-4. Employment Field: Energy-Related Doctoral Scient is ts  
and Engineers, Employed Populations, 1977 versus 1975 

Employment Field 

kithemati cs/computer sci  ence 
\ Physi cs/astronomy 

Chemi s t ry  
Earth, environmental, and 
marine sciences 

Engineering 
L i  fe  sciences 
Psycho1 ogy 
Social sciences 
Education, business, and other 
Not reported . 

Total, a l l  f ie lds  

Percent 
Energy-Re1 ated 

Number percenta of Total i n  Field 

Source: U.S. Department of Energy, based on National ~cademy of Sciences data. 
. . 

a~umbers may not add to 100 percent due to  independent rounding. 

Percent 
Energy-Related 

Number percenta of Total in Field 

b ~ e s s  than 0.5 percent. 



Engineering 
Empl oymen t Fi el  da 

Table 8-5. Engineering Employment Fie1 ds : Energy-Related Doctoral 
Sc i en t i s t s  and Engineers, Employed Populations, 1977 versus 1975 

Chemi cal 
Elect r ica l  
Nuclear 
Mechanical 
Metal 1 urgy and physical metal 1 urgy 
Fuel technology, petroleum 
Materials science 
A1 1 other  engineering 

19 77 19 75 

Percent Percent 

b Energy-Re1 ated Energy-Re1 ated 
Number Percent of Total in Field Number ~ e r c e n t ~  of Total in Field 

0, Total , engineering 11,823 100 28 9,181 10'0 22 

Source: U .S. Department of Energy, based' on National Academy of Sciences data.  

a ~ a c h  f i e l d  l i s t e d  accounted f o r  5 percent o r  more of the energy-related engineering employment 
in both 1975 and 1977. 

. . 
b~umbers may not add t o  100 percent due t o  independent rounding. 



Table 

Percent Energy- 
Related t o  Tota l  

Number Percent I n  F i e l d  

Percent Energy- 
' Related t o  Tota l  

Number . Percent i n  F l e l d  Employment ~ i e l d ~  

Physics 

Atomic and k l e c u l a r  

Plasma physics 

Nuclear s t ruc tu re  

S o l i d  s t a t e  

Physics, general 

A l l  o t h e r  physics 

Tota l ,  physics 

Chemistry 

Ana ly t i ca l  

Inorganic  

Organic 

Physical 

Thermodynamics and 
mate r ia l s  p roper t ies  

Polymers 

A l l  o ther  chemistry 

Tota l ,  chemistry 

Earth, environmental,. 
and marine sciences 

Geochemistry 231 

S t ra t ig raphy  / 
sedimentat ion 392 

Geophysics 524 

Appl i e d  g e o l o w  . 605 

Environmental sciences, 
general and other 220 

Ear.th sciences, 
general and other  36 7 

A l l  o ther  earth, environ- 
mental ,and marine 
science - 694 

Total,  earth. environmen- 
t a l ,  and marine 
sciences 3,033 

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences data. 

a ~ a c h  f i e l d  l i s t e d  accounted f o r  5 percent o r  more of the-energy-re la ted employment i n  the f i e l d  area 
i n  both 1975 and 1977. 

I 

b~umbers may n o t  add t o  100 due t o  independent. rounding: 



Table 8-7. Percentage o f  Doctoral Degree Spec ia l t y  Report ing Same 
Employment F ie ld :  Energy-Related Doctoral S c i e n t i s t s  and 

Engineers, Employed Population, 1977 versus 1975 

Percent o f  Energy-Re1 ated 
Report ing Same Ernpl oyment , F i  e l d  

Doctoral Degree Special ty.  1977 1975 , 

Mathematics/computer science 7 5. 65 

Physics 

Chemi s t r y  

Earth, environmenta1,and marine 
sciences 

Engi neeri 'ng 

L i f e  sciences 6 8 73 

Psychology and soc ia l  sciences 

Tota l ,  a1 1 degree specia l  t i e s a  

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences data. 

a ~ o t  i n c l  uding "o ther "  and "no t  reported.  I' 



Table 8-8. D is t r ibu t ion .  by Race/Ethnic Group: Energy-Related 
Doctoral Sc ien t i s ts  and Engineers, Employed Populations, 

1977 versus .I975 

Race/Ethni c Group 

White 

As i an 

Other 

Not reported 

Tota.1, a1 1 groups 

Energy-Related D i s t r i bu t i on  

1977 1975 

Number percenta Number ~ e r c e n  ta 

Source: U.S. Department o f  Energy, based on National Academy o f  
Sciences data. 

a~umbers may no t  add t o  100 due t o  independent rounding. 



Table 8-9. Percent of Doctorates Held by Women in Each Employment Field: 
Energy-Related ,Doctoral ' Scientists and Engineers, 

Employed Populations, 1977 versus 1975 

Energy-Related Women 
1977 1975 

\ Percent of ,A1 1 Percent of All 
Energy-Re1 a ted Energy-Re1 a ted 

Employment Field Number Doctorates Number Doctorates 

Mathematics/computer 
science 30 3.0 13 2.9 ' 

Physical sciences 16 9 2.2 111 , . , . . 1.. 8 

Earth, environmental, 
and marine sci,ences 56 1.8 

~ n ~ i  neeri ng 
Life sciences 78 7.2 , . . .  48 . 6.4 

Psycho1 ogy and soci a1 
.sciences 152 6.5 5 8 5.0 

64 a Other and not reported . a 
- .  :.4.1 - . , 

Total, a l l  fields 6 11 2.1 314 1.5 

Source:, U.S. Department of Energy, based on National Academy of Sciences data. 
I 

asample size was too small to provide a usable estimate of the group's energy- 
related population in the employment f ield.  



Employment F ie ld  

Energy-Related Non-U.S. Ci t izens 

1977 1975 

Percent o f  A l l  Percent o f  A l l  

Mathematics/cornputer science 

Physical sciences 

Earth, environmenta1,and 
marine sciences 

Engineering 

L i f e  'sciences 

Psychology and soc ia l  sciences 

Other and no t  reported 

Total,  a1 1 f i e l d s  

Energy-Re1 ated Energy-Re1 ated 
Number Doctorates Number Doctorates 

Source: U.S. Department of Energy, based on National Academy o f  Sciences data. 



Table 8- 11. Type of Employer: Energy-Re1 ated Doctoral Sc i en t i s t s  
and Engineers, Employed Populations, 1977 versus 1975 

Energy-Re1 a ted Doctorates 

Type of Employer 

1977 1975 

Number percenta Number percenta 

Busi ness/industry '13,458 

~duca t iona l  i n s t i t u t i on  10,984 

U.S. government, c iv i l  ian 2,232 

State  arid 1 ocal government' 2 10 

Nonprof i t organization 1,511 

All other and not ,reported 112 

Total , a1 l employers 23,557 

Source: U.S. Department of Energy, based on National Academy of Sciences data. 

a~umbers may not add t o  100 due to  independent rounding. 

b ~ e s s  than 0.5 percent. 



Table 8- 12. Type o f  Employer by Employment F ie ld  : . Energy-Rel'ated Doctoral S c i e n t i s t s  
and Engineers, Employed Popula t ions ,  1977 versus  1975 

Type of Employer 

Busi ne s s / i ndus t ry  

Educational i n s t i t u t i o n  

U.S. government, c i v i l i a n  
2 S t a t e  and loca l  government 

Nonprofi t o rgan iza t ion  

All o t h e r  and n o t  r epo r t ed  

Total , a1 1 employers 

- .  
~ n e r ~ ~ - ~ e ' l  a t e d  Employment Fie1 d 

~ a t h e m a t i d s / ~ o m ~ u t e r  
Science; . 

Physical Sciences;  
Ear th ,  Envi'ronmental , A1 1 Other and 
and Marine Sciences ~ n ' i i n e e r i n g  Not Reported . T o t a l s  . 

Source: U.S. Department o f  Energy, based on National Academy o f  Sciences data. .  

a ~ u n b e r s  may n o t  add t o  100 due t o  independent  rounding. 

b ~ e s s  than 0.5 percent .  



Table 8 - 1 3 .  Primary Work A c t i v i t y :  ~ n e ~ ~ ~ - ~ e l a t e d  Doctoral s c i e n t i s t s  
an Engineers, Emp oye Popu at lons,  19/ /  versus 1975 

Energy-Re1 ated Doctorates 

Primary Work A c t i v i t y  PIumber .percenta Number percenta 

Management and 
admin is t ra t ion o f  

Resedvch and 
development .. 5,205 18 4,313 2 1 

Other 2,000 7 1,344 6 

Both 887 - 3 

Total,  management and 
admin is t ra t ion 8,092 28 . 

Research and development 

Basic research 3;C628 13 

Appl i e d  research 6,789 24 

Development i, 769 - 6 

Total,  resea'rch and 
development 12,186 43 

Teaching 4,875 ' 17 2,069 10 

A l l .  o ther  and no t  
reported 3,404 - 12 3,114, - 15 

Total,  a1 1 a c t j v i  t i e s  28,557 101) 20,852 100 

Source: U.S. ~ e p a r t k n t  o f  Energy, based on National Academy. o f  Sciences 
data. . 

a~umbers may not  add t o  100 due t o  independent rounding. 



Table 8- 14. Primary Work A c t i v i t y  by Employment F i e l d  : Ene.rq.y-Related Doctoral  
S c i e n t i s t s  and Engineers, Employed Populat ions; ' 1977 'versus 1975 

Energy-Related Employment Fie1 d 

Mathemati cs/Computer 
Science ; 

Physical Sciences ; 
Earth, Environmental, A l l  Other and 
and Marine Sciences Engineering Not Reported To ta l s  

Primary Work A c t i v i t y  

Management and 
a d m i n i s t r a t i o n  o f  

Research and 
devel opnent 

Other + 

w 
N 

Both 

Tota l  , management and 
admin i s t ra t i on  

Research and development 

Basic research 

Appl i e d  research 

Development 

Tota l ,  research and 
development 

Teaching 

A l l  o the r  and' n o t  repor ted  

To ta l  , a1 1 a c t i v i t i e s  

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences data. 
a Numbers may n o t  add t o  100 percent due t o  independent rounding. 

b ~ e ? c  +han 0.5 percent.  



Table 8-15. Regional Locat ion: Energy-Related Doctoral S c i e n t i s t s  
and Engineers, Employed Populations, 1977 versus 1975 

Region 

New Enql and 

Middle A t l a n t i c  

East North Centra l  

Nest North Centra l  

South At1 a n t i c  

East South Central  

West South Central  
\ Mountain 

Paci f i c 

Tota l ,  a1 1 regions b 

Energy-Re1 a ted  Doctorates . . 

1977 1975 

Number , percenta Number percenta 

1,645 6 .  1,035 5 

5,261 18 4,032 19 

4,384 15 3,240 16 

1,205 4 48 1 2 

4,155 . 14 2, A05 13 

1,091 4 846 4 

3,160 11 2,735 13 

.2,705 9 1,905 9' 
4,925 - 17 3,756 - 18 

28,557 100 20,852 100 

Source: U.S. Department o f  Energy, based on Nat ional  Academy of 
Sciences data. . . 

a~umbers may n o t  add t o  100 due t o  independent roundjng. 

. b ~ n c l  uding U.S. poss~ss ions .  



Region 

Table 8-16. Regional Locat ion by Employment Fie1 d : . Energy-Re1 ated Doctora l ,  S c i e n t i s t s .  
and Engineers, Emp.loyed Populat ions, 1977 versus 1975 

New ~ n g l  and 

Middle At1 an t i c  

East North Centra l  

West North Centra l  

South A t l a n t i c  

East South Centra l  

West South Centra l  

Mountain 

Paci f i c 
Tota l ,  a l l  regions b 

Energy-Re1 a ted  Employment F i e l d  
Mathematics/Computer 

Science ; 
Physical Sciences; 

Earth, Environmental , A l l  Other and 
and Marine Sciences Engineering ., Not Reported Tota ls  

1977 1975 1977 1975 1977 1975 1977 1975 
Percent a Percent a Percent-a Percenta Percent a Percenta Percenta Percenta 

Source: U.S. Department o f  Energy, based on Nat ional  Academy o f  Sciences data. 

a~urnbers may n o t  add t o  100 due t o  independent rounding. 

b ~ n c l  ud i  ng U. S. possessions. 



 able 8-17. U. S. Government Funding by Employment Field: Energy-Related 

Percent of Energy-Related 
Re~ortina U. S. Government suDDorta 

Employment Field 1977 1975 

Mathematics/computer science 
and physical sciences 5 7 55 

- Earth, environmental, and 
marine sciences 

Engineering 

Civil 4 1 2 9 

Cherni cal 34 2 4 

Electrical, electronic 44 46 
Nuclear 6 2 64 

Mechanical 50 - 4 1 

Other engineering 5 2 4 9 
Total, engineering 4 8 43 

Life sciences 6 5 72 

Psychology and social sciences 4 5 

All other and not reported 36 32 

Total , a1 1 fields. 5 0 47 

source: U. S. De~artment of ' ~ n e r ~ ~ ,  based on National Academy of . ,  
Sciences data. 

a~ndicates at least partial support or sponsorshi.p of work activities 
by the U.S. government. 



Tab1 e '8-.18. Soul'lces '.of :.U. S. - Govemqerit 'Support: Energy-Rel'ated 
. Doctoral- Sc ien t i s ts  'and ' Engl.rieeVs,.Empl oyed Populations , . 

. . l9-/1.  vers:il$'-19.75 

National Science 'Foundation 

Envi'ronmental Protect ion Agency 

Energy Research and . 

Development Administrat ion 

Nuclear ~ e ~ u l  a t o r y ' ~ o m n i  ssion 
. . 

Department o f  the I n t e r i o r  

Department o f  Defense 

A1 1 o ther  sources 

Total , a1 1 sourcesc 

' EnergyAReldted ' Doctorates '.Recei\iing 
. .  . U.S.  Government'Supp6Pta 

.- '1977 ' .  1975 

Number percen tb  ' N u m b e r ~ e r c e n t ~  

Source : U. S. Department o f  ~.nergy,  ba,sed on National Academy of Sciences 
. . data. 

a ~ n d i c a t e ~  a t  l e q s t  p a r t t a l  support o r  sponsorship o f  work a c t i v l  t i e s  
by the U.S. government, 

b~umbers may not  add t o  100 due t p  independent rounding. 

 umber o f  i nd i v i dua l s  repor t fng one o r  more sources o f  U.S. government 
funding support, Recause some i nd i v i dua l s  reported mu l t i p l e  sources of 
U.S. government support, tt ie sum o f  fnd iv idua ls  reported f o r  a1 1 sources 
i s  l a rge r  than t l ie  t o t a l  number rece iv ing  support. 



~ a b l e  8-19. ' .:U. 5. Government ~ u n d i n g  b y  Type :of Empl eyer: Energy-~el ated 
.Doctoral Scient is ts  'and 'Engineers, tmployed Pooul atforis, 

'.I977 'versus ' 1975 . . 

Percentage of Energy-Related'Doctorates 
'Re6eiviri.g 'U.S. Goverrirnerit 'Slipporta 

'Type of .Employer 

Business/industry 28 23 
Educational ins t i tu t ions  6 1 69 
All other and not reported 92 9 2 

Total, a1 1 employers 5 0 4 7 

Source: U.S. Department o f  Ehergy, based on National Acadew of Sciences 
data. 

a Indicates a t  l eas t  partial  support or sponsorship of work ac t iv i t i e s  by 
the U. S. government. . . 



APPENDIX A - 1977 SURVEY OF DOCTORATE REC~PIENTS 
QUESTIONNAIRE AND SPECIALTIES LIST 



OM8 NO. 099-RO29~ 
1977 SURVEY OF DOCTORATE REClPlENTS 

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

THE ACCOMPANYING LElTER requests your assistance in this biennial survey of Ph.D.'s in-the humanities, sciences, and engineering. 
fiEAS.E-READ-the-instructions for.each-question carefully and answer by printing your reply or checking the appropriate box. 
PLEASE CHECK the preprinted information to be certain that i t  is correct and complete. 
PLEASE RETURN the*completed form in the enclosed envelope to the Commission on Human Resources. JH 638, National Research 

Council. 2101 Constitution Avenue, N.W., Washington, D.C. 20418. 
NOTE: THIS INFORMATION IS SOLICITED UNDER THE AUTHORITY OF THE NATIONAL SCIENCE FOUNDATION ACT OF 1950, AS 

AMENDED. ALL INFORMATION YOU PROVIDE WlLL BE TREATED AS CONFIDENTIAL AND USED FOR STATISTICAL PURPOSES 
ONLY. INFORMATION WlLL 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. V0,LUWTARY AND 
YOUR FAILURE TO PROVIDE SOME OR ALL OF THE REQUESTED INFORMATION WILL IN NO WAY ADVERSELY AFFECT YOU. 

If your name and address are incorrect, please en. 
ter correct information above. Include ZIP CODE. 

if there is  an alternate address through whic~.youcan always be 'reached, please wovide.!t. on the line below. (10) 

. 

6. L l r t  in the table below all~colieglate and graduate w rees ,  excluding honorary degrees, that have been awarded to you..Please check the pre-printed 
Infonnatlon, including the number and name of t h e ~ s ~ c i 8 l t y  lrom the list on page 4, to be certain that it is correct and complete ' 

What Is your racial background? heritage Hispanic? 

0 0 American Indian or Alaskan Native 
1 O N O  1 Asian or Pacific Islander 

2 Black 

I 3 0 White 
(24) (23) .. 

C/O Number ~lr 'eet . I City State ZIP Code (1 1) 

I 

7. What was your empl?iment status' as of Fsbruery 8-12, 19777 7s. If you wen, employed full-tlme during February 6-12, 1977. In a 

(Check only oni catego*.) 1' field other than your tleld of Ph.0.. what was the MOST lmportanl 
. mason for taking the positlon? 

Employed full-tlme In field of Ph.0 ............................... 0 1. 
.Employed full-time In field other than, field of 6h.D. ............. 0 2 Preferred position outside Ph.D. field .............................. q 1 
Employed part-time ........................ .:. .................. 0 3 Promoted out of position In Ph.D. field.. ........................... 2 

....................................................... Were you seeklng full-time employment? Better pay.. 3 
1 0 yes 2 NO (a) Locational factors.. ............................................... 0 4 

................................ Postdoctoral appolntment (feliow.ship, traineeship, - Position in.Ph.D. field not available q 5 
research associateship, etc.) ............................... 4 Other, specify: 

,Unempioyd and seeklng employment.. 
q 6 

. ......................... ' (67) 
..................... . .  Not employed and not eeeking emp\oyment '1 If you checked 5, 6 or 7, ANSWER ONLY 6a. 9a. 13, 14 and I 7  

Retired and not employed.. ... .;. ............................... 0 7 
0 . 8  

of the following questions. 
Ot,her, specify: 

(a) 
A- 2 

4. Sex 

I O M ~ ~ F  
(22) 

- 
Institutlon Name City (or Campus) & State Type Of 

DWlm 

Bachelor's 

Master's 

Doctorate 

Other(Specity) 

3. Citizenship 

0 0  U.S.A. 1 q Non-U.S.A., Specify Country 
(19) (20-21) 

i. Date of Birth 
Mo. Day Year 

(12-16) 

2. State or Foreign Country o l  Birth 

(17-18) 

Gmnted 
Mo. Yr. 

Major Field (Use Specialties List) 
Name Number 



8. Whlch category below best descrlbes the type of organization of your principal employment 3 R  postdoctoral appointment durlng F e b ~ a r y  812, 19?7? 
(Check only one category.) 

............................................ ..................................... Business or industry 1 Hospital or clinic.. ......... :. q 10 . 
................. Junior college, 2-year college, technical institute.. 2 U.S. military sewice, active duty. or Commissioned Corps, 

............................................ 
Medical school.. 3 e.g., USPHS. NOAA q 11 ................................................... ............................... U.S. government, civillan employee.. q 12 .................................................... +Year college.. 4 State government.. ................................................ 0 13 .............................. University, other than medlcal school 5 Local or other government, specity: 

............................ Elementary or secondary school system 6 ........ private foundation.. 0 7 0 14 ............................................... ............. Museum or historical soclety C) 8 Non-profit organization, other than those listed above.. 0 15 ...................................... 
......... Research library or archives ....................................... 9 Other, specify: 0 ' 1 6  

( a Q )  
88. Which of the above categories bes( describes the type of organlzation related to your (irst posltlon following the recelpt of your doctoratr? 

(List only one calegory) 

' Type of Organization (70.71) 

9. What percent of time did you devote to each of the following activities during the week of February 6.12,1977? (Total should equal 100%) 
What were your primary (A) and secondary (0) work activities? (Check o n l y ~ i n  each column.) 

Yo A B 
Management or administration of 

...................................................................................... Research and development -.(lo) 
......................................................................... Other than research and develo~ment.. - (12) 

............................................................................................................ Both - (14) 
....................................................................................................... Basic research.. - (16) 

.................................................................................................. Applied research.. 
Development of equipment, products, systems, data ................................ :. ............................... 

........................................................... Development of humanities resource materials.. . . . . . . . .  ., 
.............................................................................................................. Design. 

........................ ................................................................................. Teaching :. 
...................................................................................................... Writing, editing 

.......................................................................................................... Curatorial. 
.......................................................................................................... Production.. 

................. Consulting, specify: 
................................................................................. Prolessional services to individuals. 

.................................................................................. Quality control, inspection, testing 
............................................................................ Sales, marketing, purchasing, estimating 

.................. Other, specify: -- (42) 
Total = 100% 

98. Which 01 the above categories 3 describes the primary work activity related to your firsl position following the receipt of your doctorate? 

Primary Work Activity Number. (48-49) 

10. From the Degree and Employment Specialties List on page 4 select 11. Please give the name of your principal employer (organlrstlon,company, 
and enter both the n~mber  and title of the employment specialty most etc. or, i f  sol1 employed, write "self"), and actual place of employment 
closely related to your principal employment or postdoctoral appoint- as of the week of February 6.12,1977. 
men1 during the week of February 6-12, 1917. Write In your specialty 
If it Is not on the list. 

Name of Employer (53-58) 

Number Title 01 Employment Specialty (50.52) Number Street 

-- 

City State ZIP Code 
(5963) 

12. What was the basic annual salary* associated with your principal professional employment during the week of Febwery 6.12. 19777 If you were on a 
postdoctoral appointment (e.9.. tellowship, traineeship, research associateship), what was your annual stipend plus allowances? 

S per year (6466) 

'NOTE: Basic annual salary is your annual salary before deductions for income tax, social security, retirement, etc., but does not include bonuses. 
overtime, summer teaching, or other payment for professional work. 

IF ACADEMICALLY EMPLOYED: - - -  

a. Check whether salary was for 9-10 months or C) 11-12 months. (67) 

b. bid you hold a tenured position during February 6.12, 1977? . 0 0 Yes 1 No (68) 
I1 Y*, what year was tenure granted? 

c. What was the rank ol your position? (Check only one.) (69.70) 

1 Professor 
2 Associate Professor 
3 (1 Assistant professor 

4 0 Instructor 
5 Lecturer 
6 Other, specify: 

nir . , 
d. What. I1 any, administrative position did you hold? 

1 Dean 
2 Departmenl Chairman 
3 Cj President.or Chancellor 

4 Vike.President or Vice.Chancellor 
5 0 Other, specify: 
6 0 Does not apply 

A- 3 (721 



13. How many full.tlme equivalent years of professional work experie"ce. including teaching, have you had? Year@) 

(73-74) 

14. Following completion of your doctorate have you ever held a fellowship, traineeship, or research associateship? 0 0 Yes 1 0 No , 
(75) 

15. Listed below are selected topics of national interest. If you devoted a proportie?, of your prolessional time which you considered significant to any 

o l  these problem areas durlng the week dl February 612, 1977, please cheek the box for the one on which you spent the MOST time. 

1 Health 

2 0 Defense 

6 0 Crime prevention and control 

7 a Energy and fuel 

1 1  0 Housing (planning, design, construction) 

12 Transportation, commun\calions 

3 0 Environmental protection. pollulion control' 8 a Food and other agricultural~products 13 0 Cultural life 

4 0 Education 9 0 Natural resources.other than fuel or food 14 Other area, specify: 

5 space 10 a Community development and services 15 0 006s not apply 

(10.11) 

16. Was any of your work in the week of February &12, 1977 supported or sponsored by U.S. Government funds? 

0 yes 1  NO 2 Don't know 

If Yes, which of the following federal agencies or departments were suoporting the work? (Check all that apply.) 

13 (3 Agency for International Development Department of Health. Education, and Welfare 

14 Energy Research 8 Development Administ,atlon 25 National Institutes of Health 

15 0 Environmental Protection Agency 26 Alcohol, Drug Abuse 8 Mental Health Administration 

16 0 National Aeronautics 8 Space Administration 27 0 National Institute of Education 

17 National Endowment for the Arts 28 Offlce of Education 

18 National Endowment for the Humanities 

19 (3 National Science.~oundation 

20 Nuclear Regulatory Commission 

21 O smithsonian Institution 

22 (3 Department of Agriculture 

23 0 Department of Commerce 

24 0 Department of Defense 

29 Other, specify: 

30 0 Department of Housing and Urban Development 

31 0 Department of the lnterlor 

32 0 Department of Justice 

33 0 Department of Labor 

34 0 Department of State 

35 0 0epartment.of Transportation 

38 0 Other agency or department. specify: 

37 0 Don't know source agency. 

17. If you received your doctoral degree in  stlence or engindedng of are employed as a sclentlst or engineer, please check at! that apply below: 

0 (a) Changed positions during the period 1973 to 1976. - 
U (b) Received doctoral degree in 1965 or later and 'employed sometime since receiving your doctoral degree in industry. government, or as non-faculty 

academic staff. 

0 (c) Held a postdoctoral appolntment any year during 1970-1976 inclusive. 

0 (d) None of the above apply. (3&41) 

If you have checked a. b, or c, please give a brief career history startlng with the positlon .prior to your present position and contlnulng back in tlme for a 
maxlmum of four positlons after receiving your doctoral degree (Include postdoctoral appointments). 

(a) 01 the posltlons described above. as well as your present posltlon. please check any in whlch your doctoral training washs not being used. ' 

0 ~os i t ion  1 - 0 ~os l t lon  2 El ~os l t lon  3 0 ~os i t i on  4 0 Present Posltlon None 

Name and Loat ion (City 
m d  State) of Employer 

1. 

2 

3. 

4. 

'Enter cod. (1.17) lrom the Ilst glven In ne'm 0.. 
' 

Posltlon 
n t l o  

4 

Dates 
Hold 

Prlmary Work 
Actlvlty* 

Employment Specialty 
(Use Degree 8 Employ- 
ment Specialties List) 

Reason lor 
Leaving 
Posltlon 



DEGREE AND EMPLOYMENT SPECIALTIES LIST 

MATHEMATICAL SCIENCES 

) - Algebra 
) - Analysis & Funct iona l  Analysis 

-- J - Geomet r y  
030 - Log i c  
0 4 0 .  Number  Theo ry  
052  - Probqb l l i ty  
0 5 5  - Math .  Stat ist ics (see also $44! 670. 725. 729 )  
060 - TOpOlOgV ' 

4)2  - Operat ions Remaarch (see also 478 )  
0 8 5  - App l i ed  Mathematics 
0 8 9  - Combinator ics  & F in i t e  Mathematics 
0 9 1  - P h y s i w ~  Mathematics 
0 9 8  - Mathematics, General 
099 - Mathematic*.  Other. 

ENGINEERING 

- Aeronaut ical  & Astronaut ical  
- Agricul ture1 
. Biomedical  
. Civ i l  
- Chemical 
- Ceramic 
. Electr ical  
- Electronics 
- Industr ial  & Manufactur ing 
- Nuclear 
- Engineering Mechanics 
. Engineering Physics 
. Mechanical 
- Meto l lv rev  & Phvr.  Met.  Enor. 
- Systems Design & Systems Science 

(see also 072, 073, 0 7 4 )  
. O ~ e r a t i o n s  Research (see also 082 )  

PSYCHOLOGY 

6 0 0  - Cl inical  
6 1 0  - Counsel ing & Guidance 
6 2 0  - Developmental  & Gerontological  
6 3 0  - Educa t i on  
6 3 5  - S c h o o l  PS~cholOgV 
6 4 1  - Exper imenta l  
642 - Comparot iva  ' 

6 4 3  - Physiological  . 
6 5 0  - Indust r ia l  & Pe rwnno l  
6 6 0  - Personal i ty 
6 7 0  - Psychometr ics (see also 055, 544. 725, 729 )  
6 8 0  - Soc ia l  
6 9 8  - Psychology. General 
6 9 9  - Psvcholoau. Other '  

SOCIAL SCIENCES 

4 7 9  - Fue l  Technology & Petrol. Engr. 
0 7  1 - Theo ry  4 8 0  . Sanitary & Env i ronmenta l  

7 0 0  - An th ropo logy  

072   oftwa ware Systems 4 8 6 .  Min ing 7 0 3  - Archeo logy 

0 7 3  - Hardware Systems 497 . Materials Science Engr.  . 708 - Communicet ionc '  
0 7 4  . In te l l igent  Systems 498  '. Engineering. General 709 - Linguist ics 
0 7 9  . Compu te r  Sciences. Other 4 9 9  . Engineering, Other '  

7 1 0  - Soc io logy 
7 2 0  . Economics  (sea also 5 0 1 )  
725 - Econometr ics  (see also 055.544.670,  729 )  

PHYSICS & ASTRONOMY AGR.I~ULTUR'AL. SCIENCES 729  -Soc ia l  Stat ist ics (see also 055, 544,670,  725)  

101  - As t ronomy  
1 0 2  - Astrophysics 
1 1 0  - A t o m i c  & Molecular Physics 
1 2 0  . Electromagnetism 
1 3 0  - Machanics 
132  - Acoust ics 
1 3 4  - F lu ids  
135  - Plasma Physics 
1 3 6  - Opt ics 
139  . Thermal  Physics ' 

1 4 0  - E lementary  Particles 
1 5 0 ,  Nuclear St ruc ture  
1 6 0  - So l id  Sta te  
198  - Physics. General 
199  . Physics. O the r *  

CHEMISTRY 

2 0 0  - Ana ly t ica l  
2 1 0  - Inorganic 
2 1 5  - Syn the t i c  lnorganic & Organometal l ic 
2 2 0 .  Orgenic 
2 2 5  .Syn the t i c  Organic & ~ a t i r a l  Products 
2 3 0  - Nuclear 
2 4 0 .  Physical  
2 4 5  - Quantum.  
2 5 0 .  Theoret ical  
2 5 5 .  St ruc tura l  
2 6 0  - Agr icu l tu ra l  & F o o d  
2 6 5  . Thermodynamics  & Mater ial  P r o ~ e r t i e s  
2 7 0  - Pharmaceut ical  
2 7 5  - Po lymers  
2 8 0  . Biochemis t ry  l tee  also 5 4 0 )  
2 8 5 .  Chemical Dynamics 
2 9 8  . Chemistry,  General 
299  . Chemistry.  Other '  

EARTH. ENVIRONMENTAL AND 
MARINE SCIENCES 

301 - Mineralogy. Petrology 
305 - Geochemistry 
310. Strat igraphy. sed imenta t ion 
3 2 0 .  Paleontology 
3 3 0 .  St ruc tura l  Geology 
3 4 1  . Geophysics (Sol id Ea r th )  
3 5 0 .  Geomorph.  & Glacial Geology 
3 9 1  . Appl ied Geol., Gaol. Engr.  

& Econ. Geol. 
3 9 5 .  Fue l  Tech. & Petrol .  Engr. 

(sea also 479 )  
. Hyd ro logv  & Wster Rerourcer 
. Oceanography 
. Mar ine Sciences. O the r '  

38 1 . Atmospher ic  Physics & Chemlstrv 
382 . Atmospher ic  Dynamics  

Agronomy, ,  
Agr icu l tu ra l  Economics  
An ima l  Husbandry 
F ish & Wi ld l i fe  
Forestry , 

Hor t icu l tu re  
Soils & Soi l  Science 
An imal  Science & An ima l  N u t r i t i o n  
Phytopatho logy 
F o o d  Science & Technology 

(see also 573 )  
Agricul ture. General 
Agricul ture; Other '  

MEDICAL SCIENCES 

5 2 0 .  Medic ine & Surgery 
5 2 2  . Publ ic Health & Epidemio logy 
5 2 3 .  Veter inary Medicine 
5 2 4  . Hosp i ta l  Admin is t ra t ion  
5 2 6  - Nursing 
527  . ~a ras i t o l ogy '  
528  . Env i ronmenta l  Hea l th  
5 3 4 .  Pathology 
5 3 6  . Pharmacology 
537 . Pharmacy 
538  . Medical  Sciences. General 
5 3 9  . Medical  Sciences. Other '  

BIOLOGICAL SCIENCES 

5 4 0  . Biochemistry (see also 280)  
562  . B i o ~ h y s i c s  
5 4 3  - Biomathematics 
5 4 4  . B~ometr ics .  Biostetistics 

Isee also 055. 670.  725. 729 )  
545  . Ana tomy  
5 4 6  . CYtOlOgV 
547  . Embryo logv  
5 4 8 .  Immuno logy  
5 5 0 .  Botany 
5 6 0 .  Ecologv 
562  . Hydrob io logy 
5 6 4  . Microb io logy & ~ a c l e r i o l o g y  
5 6 6 .  ~ h y s i o l o g y .  An imal  
567 . Physiology. Plant 
5 6 9  . ZOOIO~V 
5 7 0 .  Genetics 
5 7 1  . En tomo logy  
572  . Molecular Biology 
5 7 3  . F o o d  Science & Technolosv (see also 517 )  - ~ - - - .  
5 7 4  . Behavior lE thology 
5 7 6  . N u t r i t i o n  & Dietetics 
5 7 8  . Biological  Sciences, General 
5 7 9  . 8iological  Sciences. Other '  

G eograpny 
Area Stud ies*  
Po l i t i ca l  Science 
Publ ic  Admin i s t re t i on  
In ternat iona l  Relat ions 
U r b a n  & Regional Planning 
H i s to r y  & Phi losophy o f  Science 
Soc ia l  Sciences. General  
Social  Sciences. Other '  

HUMANITIES 

8 0 2  . H i s to r y  & Cr i t i c ism o f  A r t  
, 8 0 4  - H is tory ,  Amer ican 
8 0 5  . His tory .  European 
8 0 6  - H is tory .  Other. 
8 0 8  - Amer ican Studies 
8 3 0  - Mus ic  
8 3 1  -Speech as a Dramet ic  A r t  (see also 885 )  
8 3 3  - Re l ig ion (see also 8 8 1  ) 
8 3 4  -Ph i l osophy  
8 3 6  . Comparat ive L i te ra ture  
8 7 8  - Humanit ies. General 
8 7 9 .  Humanit ies. Other '  
8 9 1  . L ib ra ry  & Archival.Sciencar 

LANGUAGES & LITERATURE 

8 1  1 - Amer ican 
8 1 2  - Engl ish 
8 2 1  . German 
8 2 2  . Russian 
8 2 3 .  French 
8 2 4  . Spanish & Portuguese 
8 2 6  . I tel ian 
8 2 7  . Classical' 
8 2 9  . Other  ~anguages '  

EDUCATION & OTHER 
PROFESSIONAL FIELDS 

9 3 8  - Educa t i on  
8 0 1  . A r t ,  App l ied 
8 8 1  - Theo logy (see also 8 3 3 )  
8 8 2  . Business Admin is t ra t ion  
8 8 3 .  H o m e  Economics  
8 8 4  - Journel ism 
8 8 5  -Speech & Hearing Sciences (we also 8 3 1 )  
8 8 6  . Law.  Jur isprudence 
8 8 7  -Soc ia l  Work  
8 9 7  - Professional Field. Other:  

8 9 9  . OTHER ,FIELDSo 

I 3 8 3  - A tmospher ic  Sciences. Other '  
388 - Env i fonmenta l  Sciences, General 

(see also 480.  5 2 8 )  
3p9 . ~ n v i r o n m e n t a l  Scier~ces, Other '  
398  . Ear th  Sciences, General 
399 . Eer th  Sciences, Other '  

A- 5 
' Ident i fy  the s&cific f ie ld . in  the space on the guerr ionnaire. 



APPENDIX B - 1975 SURVEY OF DOCTORATE RECIPIENTS 
QUESTIONNAIRE AND S P E C I A L T I E S ' L I S T  



1975 SURVEY OF =ORAL SCIENTISTS AND ENGINEERS om1 *a. ODMW 

- iNDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF THE NATIONAL SCIENCE FOUNDATION 

THE ACCOMPAh'YtNG LFlTER rrpuub your la thi biennial awvey d doctad h l h b  a d  enginem - brludii  tbe frlL of tlte mhinl ud 
rochldeocs,am(lwmr~*mdcnsioealng. 

P w  tbc imbucttolu fa d question cuefully md uuwr by prhting your reply a enterinp tn 'X in UK approprhte box. 

W CHECK tbc prrpril)ted bfonmtioa to be crrhh &at il b c & w  a d  eompkte. 

PLEASE RETURN thc completed lam in &e dad emdope to the Commkdon on Human Roourm. JH 638. N a t i o d  Resea& Cound.2lOl C o n r t i t ~ k  
.Avenue. N.W.. W.rhlqton. D.C 20418. 

NOTE: A~ INFORMAllON YOU PROWDE W I U  BE TREATED AS CONFlDENllAL AND USED IN CROUP C O M P ~ I S O M ~ F O R  RESEARCH 
PURPOSES ONLY. 

Please do not wrlte 
In this swce 

L!J 
1 2-9 clr C 

U U 
10 11 

.U I u 

. I 2  13 14 15 16 

I I U U  
17 '8 10 20 21 

1 . u  
22 23 - 

' U U  
B 

24 25 26 

1 . 1  I I 
.27 28 29 
, 

1 I I I I I 1 
30 31 32 33 34 35 

M 

(10) ' ' 

If your nrme and a d d m  uk hrarscf pl- en& comct information on the ha provided above. ladude U P  CODE. 
If tberc b M .Itemate a d d m  through Akb you kk Jways bc reached, pkec  p d e  i t  on the Line Mow. 

L J 
C/O Numbor Street City State ZIP CODE (111 

, 

. 

1. Dalaoi Blrth 
Mo:. Day Y u r  

112-161 

U U  
36 37 38 

I ! I J  
39 40 41 

I 1  1 1 ' 1  I I 
42 .43 44 45 46 47 

D - 
51 52 53 

I I I ( I ,  
54 55 56 57 58 59 

. I 

U U  
64 65 

IIIU 
66 67 88 69 

U U 
70 71 

flp. O! 
D.gm 

~acholota 

Y8818h 

~oc tomla  . 

othar, 
S w l f y  

- 
" RacbVEthnle 0 0 WhitelCauuslan, 3 0 Mexican-AmeriunlChicano 6 0 Other Asian (23) 

16.nt111ut10n' 1 0 B l a c k l ~ e ~ r o l ~ f r o - ~ m & n  4 Puerlo Rlcan-American '7 q Other. specify 

2 ~j Amerlcan Indian 5 Oriental . 

2. Slat8 or Fonlgn 
Cwntfy 01 Blrth 

117-181 

. . 
6.  Llat In tho tablo b l o w  all colleglata m d  gmd~818 - m a ,  axcludlng honorafy dogma. th8t b r a  b n n  8ward.d l o  yw.  PInaa . 

ahuh the pm-pr(n1.d Infonnatlon, lncludlng th. n u m k r  m d  name 01 the apulally lmm the llat on pa98 3. to k cwialn thrt I1 Is 
come1 and wmplata. . . 

.. . .  

P~EASE NOTE 1h.l k i l ~ a  7-10 l n b n a t b n  I8 f y ~ 1 . l  h ~ h  h. ~ ~ n l  Y ~ I .  88 01 h 8  n* 01 ~ o b ~ o f y  ~ 1 6 .  1076, m n d  bat  
par ,  a# of (ha w n k  of F a h a f y  10.18. 1974. . . 

I. Whal was your amplovmmt atatua ra 01 the p w ~ a  Ind lu ld ' t  78.' i f  YOU w m  a m p t o y ~  iu~l-t~rna during ~ e b  

(Check only 02 category In wch ywr.) N ~ V  9.15. 1975. In a porltlon unn~atod to 

Employed lull-time, sclencqor enolnwrlng related 
Employed lull-tlme, fJ0nM;lence or nonengineerlng related Prefer nonacience or .nonenginwrlng 1975 

position . . . . . . :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 2 poaltion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 1 

Employed pafi-tlme, science or englnwrlng related position . . . . . . .O 3 promoted out of science or engineering 
Employed pirl-lime, nonsclence or nonenglnwrlng related posltlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 2  

porllion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 4 Pay Is better.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

postdoctoral appointment (fellowship. 
ra.urch asrociateshlp, etc.) . . . . . . 

ummployod and rseklng employment.. . . . . . . . . . . . . . . . . . . . . . . . . .O 8 0 available . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .a 5 

Speclly number of rnonths u n e m p l o y e d : , ~ ~ ~ )  Other, specify: 
Unamployed and not m k l n g  employment . . . . . . . . . . . . . . . . . . . . . . .O 7 0 
R8tlr.d and not employed , . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . .O 8 0 (70) 

Speclty ywr  of retirement: . 7b. 11 you r a m  8mpky.d part-llma Yes dudng Fabmafy Ct5. 1976. r a m  
. I 

Other, 8p.clfy: 0 0 you anklng lulCtlmr ornploymmt? 2 0 NO 
(71 

(64) (65) 

r 
Omntod 

MO. ~ r .  

I. Clllrmahlp (18) 
USA Non-USA, specify country 

0 0  1 0  
t m n )  

- - 

4. Sax (22, 

10 Male 2 0  Female ' 

. 

Malor FIo# ( U n  Sgoclaltlre Llrt) 
Name Number , 

---- 

. . 

lnallluUon Namr ' City tor umpua) L Stata 

- 
. . 



8. Whlch cr lqory b l o w  boat dercrlbor tho typo ot oqrn lut lon 
.- of your prlmlpal rmploymrnt OR porldoctoml rppolnlmflt? 

. (Check only one category In each year.) 1974 1975 

Business or Industry.. .......................... 1 
Junior college. 2-year collega, technlcrl 

Institute ................................. .O 2 
Medical school .............................. .a 3 
4-year college or unlrerslly. other than 

medical school ........................... .a 4 0 
Elementary or secondary school system ......... .O 5 0 
Hospital or cllnlc. ............................ .0 6 
U.S. milltary senice, active duty, or Com- 

missloned Corps, a.~.. USPHS, NOAA . . . . . . .  .a 7 q 
U.S. government, clvillan employee.. ........... .O 8 q 
State government ............................ .a 9 0 
Local or other government. specify: 

........ 0 1 0 0  
lnlernatlonal Agency ......................... .0 11 q 
Non-profit organlzallon, other lhan hos- 

pital. clinic, or educational Instltullon ........ .O I 2  
Other. speclfy! ........ 0 1 3 0  

172-731 (74-75) 

9. What w m  thr pr lmrq (A) and rreondarf (8 )  work rcUvltkr 
r0laI.d to your porltlm? 

(Check only one box In e+ column.) lg74 19,5 

~anagement or rdmlnlrtrallon of: A B  ' A 0  
............. Research 8nd dovelopm.n( 0 0 1 0 0 

.... Other than rem8rch and developmont q 2 0 0 
Both ................................ 0 0 3 0 

......................... ~ r s i c  research.. 0 0 4 0 
Applled research.. ....................... 0 0 5 0 
Development of equipment, products, 

........................ systems. data q 0 8 0 0 
Design ................................. 0 0 7 0 0' 
Teaching.. .............................. 0 0 8 0 0 
Report or other technlcat wrltlng, edltlng .... 0 9 0 q 
Production.. ............................ 0 (7 10 0 0 
Conaultlng, spaclfy: 0 0 1 l  00 

......... Prolesslonal servkes to indlvldurls 0 12 0 q 
Ouallty control; inspection, testing ......... 0 13 0 0 
Sales, marketing, purchaslng, estimating.. .. 0 14 0 0 
Olher. specify: 

' 
O O 1 5 O O  

(10-1 3) (14-17) 

10. Pmm th. O y l m  rnd Employment Spoclrltlor Llrt  on pa00 4. 8oI.et and ontor both tho n u m b  and t l l k  01 tho .ckntl fk rp.chlW 
moat cloroly n l r t d  lo your prlnclpal rmploymonl or portdoctoml rppolntmont. Wrltr In your opuh l l y  I1 H h not on th. 1181. 

1974 ' 1975 
Number Title 01 Specialty 

11 8-20) 
Number Tille of Specially . (21-23, 

. . 
-. . .  

..Plus* answer 11- 11 through' l  n g . r d m g  your emp~oymont dumg (h. waoid i ~ . r l ~ i . i @ &  ..... ...;.. 
. 

1 I. Whrl perernt 01 tlmo dld you dovolo to rash of tho following 
rctlvllbr? , 

Management or administration of: 
9'0 

Research and development ................ - (241 

Other than research and development.. ..... - (181 

.... ............................. Both :. - (281 

............................. Basic research - 1301 
............................ Applied research .- (321 

Development .................. ;-. ............ - (341 

Design.. ............. :. ..................... (381 

Teaching ............................... ; . . '  (38) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Consulting - (40) 

Other. speclfy: -- (UI 
TOT: L 100% 

12. PIorro glvo tho nrm; of your pdmlpal omployor (organ*, 
tlon. company, ate., or, If rr l f-rmployd, wdtm *w(f"). and ' 

u l u a l  place of rmploymonl. 

Name of Employer ICergI 
. . . . .  

Number Street 
. . . . . . .  - .  

City stat. ZIP Cod. . 
1-54) 

13. Whrl nor  tho brr lc mnur l  r r l aq*  r r a o e L t d  wlth your prlnclpal p m l o 8 r b ~ l  
omploymont durlng tho w n k  01 F o b ~ r ~ y  e1S. 19769 11 you won on r portdoe 
ton1 rppolntmonl(r.g.. frlkwrhlp. tmlnooahlp, n r u r c h  rrroc(.to8hlp). what 
wra your rnnurl rllpond plur r I l o r m a s ?  . . 

s p a r ~ u r  (sm 

*NOTE: Baalc annual solary Is your annyal salary before dedustlons for Income lox. 80Cl8l WCullt~, rotlromant, rtc.. but door 
not Include boousea, overtlme, summer teaching. or other payment for professbnrl woe. 

I1 ru4.mlc8lly ornpl0y.d: . . 

8. Chuk wholhrr rolrry war lor 0 9-10 month8 or 0 11-12 monlhr. . . . (ss) . 
b.- Did you hold 8 tmund porlllon dudno F o b ~ r f y  QlS.197S7 0 Vrs . I  0 No. & Whrt vwr  war (he IenUm g&(rbl 

1%) '(awl) 
c What Ir tho rank 01 your porl l lm? 

i 0 Profrssor 
2 0 Asnoelate Professor 

' 3 0 Asrlstrnt Profemr 

4 0 lnrtructor 
I 0 Lecturer 
6 0 - n  

7 0 Prerldont or C h ~ c o l l o r  . . . 
8 0 Othor. spoclfy: ] . 
0' 0 Dm8 not apply 1821 



14. How many yearm 01 pro lm~lonal  work expulmse, lncludlng leaching, have you h d ?  . . 
Yeaf(s) ( m u )  

IS. Have you wn held l postdoctorol appolnlmmt? 0 0 Yea 1 0 No 

.lI'yes. - list belo- the Ilme perlods of your most recent postdoctofal eppolntments. 
I 1 I Appolntmmt Slyfling Year .Total Monlha 1 

.................. ............. Most Re:ent , (66.67). - (6849) 

Second Most Recent .......... - (70-71) : ............. - (72-73) 

Third Most Recent ............. - (74-75). ............. - 17577l 

I "ow mony other p6sldaloral appointments have you held? 
1781 I 

18. Have you w w  b e m  l full-time em- 
ployee (eacludlng summer m p k y -  
ment) o l  burlnear or Industry r l n u  
oarnlng your doclorete? 

zIr.. 
0. For how many ;ban? 

b. I f  you were e m p b y d  by 
b u l l n h r  or Induatry In F.b 

. ~ a r y .  lB75. c h u k  h ~ r m  0. 11' 
not. how many years 090 dld - 
you lrave your moat r m n t  
burlners or Industry cmploy- 
ment? 

Yaarls) (14-15) , , 

17. H D V ~  you w u  b n n  a tulCtime em- 
p l o y n  (excluding summer employ- 
menl) of an eudemlc Inrtltutlon or 
organkolion ~ I n c e  earning your 
doctorate? 

-. 
0. For how many yean? 

~ ~ 

~;ar(a) (1 7-10) 

b. If  you were employd by an 
audemlc Inetltullon or or- 
genizetlon In Fabruary. 1975. 
please c h u k  h w ~  0. I t  no(. 

.how many year* ago dW you 
Iewe your m m l  r a m 1  ace- 

. . demk employmenl? 

Yeads) (20-21 I 

18. Hava you ever b..n a IulCtlmm em- 
ployer (excluding summw ampby- 
menl) 01 government (federal, slate. 
or local) s l n u  earning' your doc- 
toral.? 

0 0 ~ e s  1 ONO (22) 

W,' 
a. ' For how many yeara? 

Year(s) (23-241 

.. b. ft you were employed by g w -  
emmenl In February. 1975. 
check hare 0. If n 2 .  how 
many years ago dld you I*sw 

. your most recenl govmmenl 
employmmnt? 

Yearls) (26-27) 

19. L l a l d  below a n  r e 1 ~ 1 . d  toplcs of crIl1c.l nallonal Interest. If you d.ro1.d a aipnlflcanl proportion o l  your prolasrlonal tlme to 

any of these probhm areas In February. 1975. pleeaa e h ~ k  the box for Ihe one on  whkh you spent the MOST tlme. 

Educelion: 

l . . B  Teachlng 

8 0 Food produclion and technology 

8 0 Energy end fuel 

2 0 Other 1G 0 Olher mineral resources 

3 0 Health 

4 0 Defense 

11 0 Community development ond sewices 

12 9 Houslng.(planning, design. construction) 

5 0 Envlronmental protection. pollution control 13 0 Transportation, cornrnunicollons 
' 

. A  . 
6 0 Space 

7 Crime prwention end control 14 0 Other. spsclfy: 

20. Was any 01 your W O ~  In February. 1975, rupporhd or aponaorod by U.S. Oov~rnmwt lundm? 

0 U Yes 1 a No 2 Don't know (30) 

I1 yes, whlch of the lollowlng lederal rgemles or departments were supportlnQ the work? (Checkell that apply.) - 
31 0 NASA 

32 0 National Science Foundalion 

33 0 Envlronmental Protection Agency 

34 Energy Research 6 Dwelopmanl Admlnlslrallon (AEC) 

35 n Nuclear Regula~ori Commlsrlon (AEC) 
' 

36 0 AQency tor lnlernatlonal Development 

37 0 Department of the Interlor 

38 n Notlonal ~ n a ~ ~ ~ u t e e  ot HWII~. HEW 

39 Akohol. Drug Abuse 4 Mental Health AdminisIralion. HEW 
40 0 Oflice of ~ d u c ~ l i o n .  HEW 

41 0 Other HEW. Specify: 

42 0 Department o l  Defense 

45 0 Ospanmenl o l  Commerce 

44 0 Department of Agriculture 

45 0 Department of Transportalion 

46 Department of Justice , 

47 0 Dewrlment of HousinO an? Urban Development 

48 Other egen;y or deparlmenl. speclf~:- 

. . 
49 Don't know ooune agency 

U U U  
4 7  88 49 
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DEGREE AND EMPLOYMENT SPECIALTIES LIST 

MATHEMATICAL SCIENCES 

000 - AIvbrs 
010 - A ~ l n b  h FumtlOMl Arulyris 
010 - G.an.lrv 
a30 - Look 
OU) - Numbor Th.ay 
062 - Robb i l iw  
OSS - h m ,  Smojttks I- aim W, em. 725. 
OW - T w d w  
080 - bmOuting Thoav B R r t k a  
082 - Odmciom R n r c h  (M alpo 477) 
005 - nop l rn  IrbdwMtks 
089 - Comb imtab  B Flnim Mwhms t l a  
001 . P h w k I  
098 - Mathrrutio. Ganenl 
099 - hthomtks, Other* 

Aronsu i la l  h Amonmutical 
Aqkultural 
B i a n d i u l  
Ckil 
Ckmiesl 
Cuarnic 
E l a t r i d  
Ekvonica 
I ~ n r i a l .  I rbrufr tur lng 
Nuclrr  
Enginaulng Mmhlnics 
Enginemring Phys'u 
Mahsniul  
Mamllurav h Phys. kt. Enq. 
Omrations Ruearch. Svnam Isam also 082) 
Fuel Trhndogy, Petrol Enq. 
SanitarylEmironmntsI 
Mlning 
Matnials Scimnsa Engr. 
Enginomring, Gonaal 
Enginwring, Other* 

800 - a inko l  
610 - Carnrllng 8 Gukbnca 
6 m .  Owalopmnul h GerontdoOlul 
830 - E a c m t i w l  
635.SshodpmkorOw 
641 - ErprbnmUl  
642 - h r a t k .  
803 - Physi0IOgid 
864 - Indunrial h RMnd 
680 - P a r o ~ l l w  
870 - Prychomstrin Irr dm 056. 544. m. 729) 
BBO . Socbl 
698 - Mho logy .  G w d  
699 - Rychology, O t F *  

SOCIAL SCIENCES 

700 - Anthropology 
703 - Archsology . 
700 - Cammuniwtims' 
700 - Llngulstka 
710 - Sociology 
720 - Ecmania lpr abo 501 ) 
725 - Econornatria lpr abo 056. 544.670. 729) 
729 - SncLml Stacbtb Im aIw 056.644.670. 725) 
740 - G w v P h v  
745 - ha S ~ d i a *  . . 
760 - Pdltkol Sciam. Public Adn in lm t l on  
755 - I ~ W ~ t k n a l  Rdatlom 
770 - U r b n  B Reg. Pbnning 
775 - Hinow B Phil. of Scionco 

' 

790 - Social S c i r r r .  Gonual 
799 - Soci l  Scinsa. Otkr* 

ARTS 6 HUMANITIES 

ASTRONOMY 

P n v s c s  

110 - A tank  B Mdmubr Phpka 
120 - E h c a a ~ q u t k m  
130 - Mahania 
131 - Acounits 
134 - Fluid, 
135 - Plumr Php ia  
136 - *tia 
138 - ThernrPI Physka 
140 - Elsmenrnry Particla 
166 - N ~ l a r  Srmcture 
1 w - sola stau 
198 - Phvda. G a r d  
199-PhvSr, other' 

.AGRICULTURAL SCIENCES 

* o m n a v  
A g l k u l w d  Econanica 
Animal n n d y  
Flrh & W l d i  
F a o m  
Horriculatn 
Wh h SOU Sc*na 
A n i d  Gciia 
P h V t o p . t h d ~  
Food S c ' i  h T r h r o l o ~ y  lrr also 573) 
~ k u l t u r o .  C M d  
AQiarlturr, 0 th~ '  

841 - Fine B Applbd Arm linstuding Musk. Sp.ch. 
Oram, aoc) 

842 - Hh tav  . . 
843 - Philaophv, Ad-. T h a l o ~ y  
845 - bnglmgas 6 Ut.Rturm 
048 - Ocher Arm h n u n l t l a *  

CHEMISTRY 

zoo - AMlyticll 
n o  - l n o r ~ n i c  
215 - Svnthtic Inorganic Organornmllk 
220 - Organic 
225 - SvnUt.tL Organic IP Natural R o b c m  
230 - Nuelor 
I*O-Ph*l . 
245 - Qwntum 
260 - Theoretical 
155 - Stlucrursl 
asO - A g r k u l ~ m l  h Food 
265 - T h r m ~ n a m i c s  h Irbtmrial R m  
270 - Ph.mrscarc*aI 
275 - P d v m a  
180 - Biochaniswv (sea alw 640) 
285 - C h m i u l  Dynamics 
298 - Chmbtrv, G a m d  
299 - Chornhay, Oth.r0 

Madklm h Sur- 
Public Haalth 
Vmrhury  Madiiim 
H o ~ i m l  A&ninbtracian 
Rmitocw 
RmdoOy 
F'lumusdow 
-v 
Med*al Sc*nsa. G a d  
Madiul Scimnsu. Othar' 

'EDUCATW OTHER 
PROFESSIONAL FIE- 

882 - & i n k  A d m l n b t l o n  
883 - H o m  Economia 
804 - Journalinn 
885 - Semuh and Haarl& &l.nsa 
888 - law. ~riSWud.nca 
887 . Social Work 
891 . Library & Archival Scim. 
898 - Rof.oiorul Fad, 0 t h ~ .  

BlOLOalCAL SCIENCES 

B iwv i ca .  Bimotistks (pa 055. 
670. 725. 7291 

Anatomy 
CVtdoOy 
Embryology 
l m m u n o l o ~ ~  
B a r  

.-ogy 
nvdrobcoloev 
Mkrobldogy & B r t r l d o g y  
Phvrtdw. 'Anhul 
Phvaiologl. Pbnt 
ZooloOv 
Omnk 
Ent- 
M d r u l r  Biology 
Food SMna hT~hnola# (rrrbo6171 
~ l o r l E c h o l w  
8 i d o g M  Sci- fhmd 
8ldogkaI Sciarryr Oho 

899. OTHER FIELOS* 

EARTH, ENVIRONMENTAL & 
MARINE SCIENCES . . 
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