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Th i s  r e p o r t  examines t h e  educa t i ona l  and employment c h a r a c t e r i  s ti cs 

o f  s c i e n t i s t s  and engineers who graduated d u r i n g  t h e  yea rs  1972, 1974, 

1975, and 1976, w i t h  s p e c i a l  a t t e n t i o n  t o  those whose work i n v o l v e s  energy. 

The c h a r a c t e r i s t i c s  of  ene rgy - re l a ted  graduates a r e  a l s o  compared t o  those 

o f  more exper ienced s c i e n t i s t s  and engi  neers i nvo l  ved i n  energy a c t i  v i  t i  es . 
I n f o r m a t i o n  i s  based on t h e  r e s u l t s  o f  t h e  1976 and 1978 N a t i o n a l  S u r v e y s  

o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s ,  and t h e  1976 N a t i o n a l  S u r v e y  

o f  N a t u r a l  and S o c i a l  S c i e n t i s t s  and E n g i n e e r s ,  sponsored by t he  Na t i ona l  

Science Foundat ion and t h e  U.S. Department o f  Energy. 

Tabu la t i ons  a r e  i n c l u d e d  f o r  t h e  f i r s t  t i m e  on employment i n v o l v i n g  

s p e c i f i c  energy sources and a c t i v i t i e s .  Other  c h a r a c t e r i s t i c s  d iscussed 

i n c l u d e  educa t i ona l  l e v e l  , s a l a r y ,  p r ima ry  work a c t i v i t y ,  t ype  o f  employer, 

and t h e  p r o p o r t i o n  o f  graduates who found employment i n  t h e i r  ma jo r  f i e l d .  

Norman S e l t z e r ,  C h i e f  
Manpower Assessment 
O f f i c e  o f  Educat ion, Business and 

Labor A f f a i r s  
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I NTRODU CT I ON 

I n  recen t  years,  n a t i o n a l  a t t e n t i o n  has i n c r e a s i n g l y  focused on energy-- 

where t o  g e t  i t  and how b e s t  t o  use i t. Current  concerns i nc lude  developing 

new suppl i e s  o f  convent ional  energy, developing a1 t e r n a t i  ve sources o f  energy, 

and conserving the  energy supp l ies  now a v a i l a b l e .  The need f o r  people w i t h  

app rop r i a te  s k i l l s  t o  per form the  tasks assoc ia ted  w i t h  these problem areas 

has drawn a t t e n t i o n  t o  educat ion,  t r a i n i n g ,  and employment i n  energy- re la ted  

a c t i v i t i e s .  This  r e p o r t  examines the  c h a r a c t e r i s t i c s  o f  s c i e n t i s t s  and 

engineers who graduated du r i ng  t h e  years 1972, 1974, 1975, and 1976, w i t h  

spec ia l  a t t e n t i o n  t o  those whose work i nvo l ves  energy. The i n f o r m a t i o n  i s  

based on t h e  r e s u l t s  o f  t he  1976 and 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  

S c i e n c e  and ~ n g i n e e r i n g  G r a d u a t e s ,  sponsored by t h e  Nat iona l  Science Founda- 

t i o n  (NSF). The 1978 survey, f o r  t h e  f i r s t  t ime, i nc luded  quest ions on 

employment i n  s p e c i f i c  types o f  energy f i e l d s  and a c t i v i t i e s .  The sample 

s i z e  was a l s o  enlarged i n  t h e  second survey t o  i n c l u d e  more energy- re la ted  

graduates. Funds f o r  these changes were prov ided by the  D i v i s i o n  o f  Labor 

A f f a i r s  and Manpower Assessment, t he  Un i ted  States Department o f  Energy (DOE). 

DATA DESCRIPTI'ON 

The f i r s t  two sec t ions  o f  t h i s  r e p o r t  p resent  data f rom t h e  1978 N a t i o n a l  

S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s ,  conducted by Westat, Inc .  

f o r  the  Nat iona l  Science Foundation and t h e  U.S. Department o f  Energy. 

Westat surveyed 14,439 sc ience and eng ineer ing  graduates; 6;529 earned a 

bache lo r ' s  o r  master ' s  degree between J u l y  1, 1971 and June 30, 1972 

(1972 graduates) ; and 7,910 r e c e i  ved a bache lo r ' s  o r  master ' s  degree between 

Ju l y  1, 1975 and June 30, 1976 (1976 grdduates).  Responses from these 

i n d i v i d u a l s  were weighted t o  represent  a t o t a l  o f  376,000 1972 graduates, 

and 377,000 1976 graduates. A copy o f  the  ques t ionna i re  can be found i n  

Appendix B. 

'The t h i r d  s e c t i o n  o f  t h i s  r e p o r t  compares the  r e s u l t s  o f  the  1976 and 

1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  The 

s h o r t e r  1976 survey i nc luded  9,812 persons who rece ived a bache lo r ' s  o r  

mas te r ' s  degree i n  s c i  en& o r  eng inee r ing .  between J u l y  1, 1973 and June 30, 

1975. Appendix C con ta ins  a copy o f  t h i s  ques t ionna i re .  



Data from the  1976 Nat ional  Survey  o f . N a t u r a 1  S o c i a l  S c i e n t i s t s  and 

Engineers  (Appendix D) ,  conducted fo r  NSF by the  Bureau o f  the Census, a re  

compared w i t h  t h e  recent  'graduates survey data i n  a f o u r t h  ~ e c t i o n . ~  The 

sample f o r  t h i s  survey was drawn from persons who were i d e n t i f i e d  as 
. . 

s c i e n t i s t s  and engineers i n  the work fo rce  du r ing  the  1970 Census o f  Po'pula- 

t i  on. A1 though there ' a r e  d i  f ferences between t h i s  and the  Westat surveys, 

some o f  t he  r e s u l t s  can be compared. 

DEFINING ENERGY-RELATED SCIEI4TISTS AND ENGICIEERS 

One o f  t he  quest ions i n  the  1973 Westat surveys asked r.espondent t o  

check the  area o f  c r l  t i c a l  na t i ona l  i n t e r e s t  ( i f  any) t o  which they devoted 

a s i g n i f i c a n t  p r o p o r t i o n  o f  p ro fess iona l  t ime. The quest ion  i s  reproduced 

i n  F igure  1. Those who answered t h i s  quest ion by checking "energy and f u e l "  

a r e  considered here t o  be energy-re lated.  Note t h a t  t he  quest ion  a l lows on ly  

one choice. Persons worki  ng on the  environmental o r  heal t h  e f f e c t s  o f  

energy use may have chosen "hea l th "  o r  "environmental p r o t e c t i o n ,  p o l  1 u t i o n  . 

c o n t r o l "  ins tead o f  "energy and f u e l . "  Persons who se lec ted  "energy and f u e l "  

may be considered a core group o f  energy-re lated workers; the  t o t a l  number 

of persons whose work invo lves  some aspect o f  energy i s  probably much l a r g e r .  

18. Lfsted below rre selected toptcs of crltlcal national 
interest. If you devoted a slgnlficant proportion of 
your professtonal t i m  to any of thrse problem areas I n  
the week o f  &yt ;. 197a. ~lrosr Check the box 
for the OkE on w IC p u  spent the the. 

Eneqy alld fuel ..................... ....................... .... Health .. 02 
. Defense ............................. 03 

Envlronmcntal protectfon, pollution ............................ controi 04 ........................... Education 05 ............................... Space 06 
Crime prevention and control ........ 07 
Food and other agrlcul tural 

products .......................... 
Natural resources, other than fuel ........................... or food 09 

Houslng (planning, design. ..................... construction) ...... Transportation, comnunications 12 ....................... Cultural l i fe  13  
Other area ( S p o c i f y l :  14 

...................... Does not apply 88 

Figure  1. Quest ion Used t o  I d e n t i f y  Energy- 
Related S c i e n t i s t s  and Engineers 



1 The question used in the 1976 Nat iona l  Survey  of Natural  and S o c i a l  

S c i e n t i s t s  and Eng ineers  differed s l igh t ly  from the question in Figure 1. 

The Census question did not require tha t  the choice be based on a specif ic  
reference week and did not include the choices of "transportation" or  
"other. " 2onsequently, one would expect a s l  i g h t i y  higher proportion of 

respondents to  be represented i n  each category of the Census survey than i n  

the Westat survey. The reader should remember th i s  when comparing resu l t s  
from the two surveys. 

The question i n  the 197'6 Westat survey also differed s l ight ly  from 
tha t  of 1978. ("Cultural l i f e "  was not a choice in 1976, and "educati.onH 
represented two choices--"teachingu and "other" i n  . t ha t  year. ) However, 
these changes should not have made a s ignif icant  difference in the number 
of graduates choosing "energy and fuel ."  
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ENERGY-RELATED SCIENTISTS AND ENGINEERS 

~ e c e n t  graduates i n  sc ience and eng ineer ing  may be ca tego r i  zed e i  t h e r  

by employment s p e c i a l t y  o r  by major  f i e l d  o f  s tudy f o r  t h e  h i g h e s t  degree 

held. I n  general ,  i n f o r m a t i o n  i s  g iven  here f o r  bo th  major f i e l d  o f  s tudy 

and occupat ion, though where more appropr ia te ,  .only one c h a r a c t e r i z a t i o n  i s  

used. 

Only 1.9 percent  and 3.3 percent ,  r e s p e c t i v e l y ,  o f  t he  1972 and 1976 

graduates i n d i c a t e d  t h a t  they were unemployed and seeking work. Since the 

s t a t i s t i c s  f o r  t he  employed respondents c l o s e l y  para1 l e l  those f o r  the  

e n t i r e  sample, t h e  tab les  iri Lh is  r e p u r t  represent  only employed recen t  

graduates. 

MAJOR FIELD OF STUDY 

O f  t h e  336,000 employed 1972 graduates i n  eng ineer ing  and science, 

about 7.0 percent  i n d i c a t e d  t h a t  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  energy- re la ted  work du r i ng  the  re fe rence week o f  

August 7, 1978; approximately 8.3 percent  of  t he  316,000 employed 1976 

respondents i n d i c a t e d  t h a t  t h e i  r work was energy-re1 ated. A r e 1  a t i  v e l y  

h igh  p r o p o r t i o n  o f  engineers (19.3 percent  o f  t he  1972 graduates and 22.1 

percent  o f  the  1976 graduates) were i nvo l ved  i n  energy-re lated a c t i v i t i e s .  

Only 4.0 percent  and 5.0 percent ,  r espec t i ve l y ,  o f  the  1972 and 1976 

graduates i n  sc ience i n d i c a t e d  energy-relatedness . However, bo th  phys ica l  

and environmental  s c i e n t i s t s  were s i g n i f i c a n t l y  i nvo l ved  i n  energy-re1 ated 

work (Tables 1 and 2).  

OCCUPATION 

The d i s t r i b u t i o n  o f  energy-re1 a ted  sc i ' en t i  s t s  and enqi neers by occupa- 

t i o n  i s  s im i  l a r  t o  t he  d i s t r i b u t i o n  o f  energy- re la ted  graduates by major  

f i e l d  of  study. The respondents were asked t o  d e f i n e  t h e i r  occupat ions i n  

terms of t he  f i e l d  o f  t h e i r  c o l l e g e  major.  One- th i rd  o r  more o f  those 

work'ing i n  chemical o r  mechanical eng ineer ing  and i n  environmental  science, 

were a1 so work ing on energy concerns (Tables 3 and 4) .  Since n o t  ' a l l  o f  

those surveyed responded t o  t h e  ques t ion  on major  f i e l d  and t h e  ques t ion  on 

occupat ion, and s ince  the  l a r g e  o r  f r a c t i o n a l  weights used can r e s u l t  i n  

smal l  errors, .  t h e  t o t a l s  g iven  by major  f i e l d  o f  s tudy and by occupat ion 

are  s l i g h t l y  d i f f e r e n t .  



ENERGY SOURCE 

For the f i  r s t  time, energy-re1 ated respondents were asked to  identify 
the energy source involved i n the 1 arges t proporti on o f  the i r  energy-re1 ated 
work d u r i n g  the reference week. Tables 5 and 6 show tha t  for  both class 
years,  the highest proportion of sc i en t i s t s  and engineers l i s t ed  petroleum 

. as the major energy source, followed by nuclear sources. Of the 1972 
graduates, a higher percentage of sc i en t i s t s  (34.4 percent) than engineers 
(27.4 percent) '  were involved primarily in petrol eum-related projects. In 
the 1976 sample, the same proportion of sc i en t i s t s  as engineers worked on 
petroleum-related concerns (31 percent). 

Tables 7 and 8 indicate tha t  the  distribution of work ac t iv i t i e s  i s  
s imilar  for the foss i l  fuels (coal,  petroleum, natural gas).. Among 1972 
graduates, a s l ight ly  higher proporti on of those working on petroleum 
concerns are involved in development than ,are  those working on coal or 
natural gas. The reverse i s  true of the proportion of petroleum-related 

workers in operations. Graduates of 1972 working with nuclear power are 
more 1 i kely to  be involved in management ac t iv i t i e s  than are  the i r  counter- 

parts working with other energy areas. This i s  not the case for  1976 
graduates. 

ENERGY-RELATED ACTIVITY 
Tables 9 and 10 indicate a1 1 energy-related ac t iv i t i e s  f n  which the 

respondents were involved. Respondents were asked to  check a l l  ac t iv i t i e s  
in which they were involved, and the reader should note tha t  i n  some cases, 
t h i s  involvement may be minor. Both engineers and sc ien t i s t s  were involved 
in e l ec t r i c  power generati on, extraction, transportation, and environmental 
impact a c t i v i t i e s ,  though often more engi'neers than sc i en t i s t s  worked in 
these areas. Engineers also indicated involvement in the manufacture, 

uti  1 i zation, and conservation of energy. Scient is ts  who graduated in 1976 

also worked on energy uti 1 ization and conservation. More sc ien t i s t s  than 

engineers participated in exploration ac t iv i t i e s  (approximately 30 percent 
of sc i en t i s t s  and 7 t o  8 percent of engineers). 

Tables 11 and 12 indicate the primary energy-related ac t iv i t i e s  in 

which the respondents were engaged. Nearly 25 percent of the energy-related 

recent graduates were primari ly invol ved with the extraction, manufacture, 
or  processing of energy. Over 25 percent of the sc ien t i s t s  were engaged in 



e x p l o r a t i o n  a c t i v i t i e s ,  and a no t i ceab le  p ropo r t i on  o f  engineers worked on 

generat ion of e l e c t r i c i t y .  Between the  1972 and 1976 graduat ing classes, 

i nvol  vement i n  energy conservat ion increased, main ly  due t o  the increased 

p a r t i c i p a t i o n  o f  s c i e n t i s t s  i n  t h i s  area. 

Environmental impact work was l j s t e d  as a pr imary a c t i v i t y  by on ly  a 

few respondents. This  i s  n o t  s u r p r i s i n g  when one remembers t h a t  "envi ron-  

mental p r o t e c t i o n "  was a l s o  a choice as an area of n a t i o n a l  concern. As 

mentioned e a r l i e r ,  i t  i s  l i k e l y  t h a t  many persons workin? on the  environmental 

e f f e c t s  o f  energy use se lec ted  "environmental p r o t e c t i o n "  r a t h e r  than "energy 

and f u e l "  as t h e i r  area o f  work. 

As Tables 13 and 14 i nd i ca te ,  the  h ighes t  p ropor t ion ,  o f  persons i nvo l ved  

i n  e x p l o r i n g  f o r  energy viewed the  major p o r t i o n  o f  t h e i r  work as app l ied  

research. Most energy-re1 ated a c t i  v i  t i  es i nvo l  ved the  respondents i n 

management, design, o r  o p e r a t i  ons a c t i  v i  t i e s .  Those working on env i  ronmental 

impact repor ted  t h e i r  major work a c t i v i t i e s  as r e p o r t  and techn ica l  w r i t i n g ,  

bas i c  research,, and e i t h e r  consul ti ng '(1972 graduates) o r  qua1 i ty c o n t r o l  

(1976 graduates).  

Fu r the r  in fo rmat ion  on energy-re lated s c i e n t i s t s  and engineers can be 

found i n  Appendix A, Tables A-l '  through A-28. 



Table 1. Major  F i e l d  o f  Study f o r  H ighes t  Degree Held: 
To ta l  Versus Energy- Re1 a ted  1972 Graduates i n 1978 

Percent 
Energy- Energy- 

Major  To ta l  ' Re1 a ted  Re1 a ted  

Engineer ing 
  he mi c a l  - 4,540. . 1,450 31.9 
C i  v i  1 .9,060 1,39U 15.3 
E l e c t r i c a l  o r  e l e c t r o n i c  17,480 . 2,540 14.5 
Mechanical 10,640 3,350 31.5 
Nuclear,. petroleum, o r  min ing 2,450 1,610 65.7 
Other  20,350 2,130 10.5 

T o t a l  , engi nee r i ng  64,520 12,470 . 19.3 

Science 
Phvs ica l  16,040 1 740 10.0 
Math and computer 27,210 1,370 5.0 
Environmental 9,190 1,700 18.5 
L i f e  46,050 1,760 3.8 
Psycho1 ogy and s o c i a l  124,250 2,260 1.8 

T o t a l ,  sc ience 222,740 8,830 4.0 

Other 

To ta l  
- - 

Source: Westat, Inc . /Nat iona l  Science Foundation and U.S. Department o f  
Energy, 19 78 Nat iona l  Survey  of Recent S c i e n c e  and Eng ineer ing  
Graduates  . 

NOTE: To ta l s  f o r  degrcc and f o r  occupat ion may d i  TTer- s l - i y h t l y  s l n c e  
no t  a1 1 r ~ s p n n d k n t s  answered ,both qucs t i o n s  . ' F r a c t i o n a l  
we igh t i ng  a l s o  r e s u l t s  i n  smal l  d i f f e rences .  



Table 2. Major F i e l d  of Study f o r  Highest  Degree Held: 
To ta l  Versus Energy-Re1 ated 1976 Graduates i n  1978 

.Percent 
Energy- Energy- 

Major Tota l  Re1 a ted  Re1 ated 

Engineering 
Chemi ca l  
C i  v i  1  
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuclear, petroleum, o r  min ing 
0 the r  

Tn ta l  , engineer ing 

Science 
Physical 
Math and 'computer 
Envi ronmental 
L i  f e  
Psycho1 ogy and soc i  a1 

To ta l ,  science 

Other 

Tota l  

Source: Westat, Inc. /Nat ional  science Foundation and U.S. Department o f  
Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s .  

NOTE: Tota ls  f o r  degree and f o r  occupat ion .may d i f f e r  ' s l i g h t l y  s ince  
n o t  a1 1 respondents answered both  quest ions. F rac t i ona l  
we igh t ing  a1 so resu l  t s  i n  smal l  d i f fe rences.  



Occupation 

Table 3. Occupition of 1972 ~ r a d u a t e s :  Total 
Versus Energy-Re1 ated Graduates in  1978 

Engineering 
C ~ I ~ I I I  i  dl 
C i  v i  1 
E lec t r i ca l  o r  e l e c t ron i c  
Mechanical 
Nuclear, petroleum, o r  mining 
Other 

Total , engineering 

Science 
Physi cal 
Math and computer 
Environmental 
Life  
Psycho.1 ogy and soci  a1 

Tota l ,  science 

Other 

Total 

Total 
Energy- 
Re1 a ted 

Percent 
Energy- 
Related 

Source: Westat, Inc./National Science Foundation and U.S. Department of 
Energy, 1978  N a t i o n a l  S u r v e y  of R e c e n t  Science a n d  E ~ l y i n e e r i n y  
G r a d u a t e s  . 

NOTE: Totals  f o r  degree and f o r  occupation may d i f f e r  s l i g h t l y  , s ince  
not a1 1 respondents answered both questions.  Fractional 
weighting a l so  r e s u l t s  in  small d i f ferences .  



Table 4. Occupation o f  1976 Graduates: To ta l  
Versus Energy-Related Graduates i n  1978 

Percent  

Occupation To ta l  

Engineer ing . 
Chemical 4,370' 
C i  v i  1 8,440 
E l e c t r i c a l  o r  e l e c t r o n i c  13,096 ' 

Flechani ca l  10,177 
Nuclear,  petroleum, o r  min ing  4,591 
Other 20,618 

To ta l ,  eng'ineeri ng 61,30c 

Science 
Phys ica l  
Math and computer 
Envi ronmental 
L i f e  
Psychology and s o c i a l  

To ta l  , science 

Other 

To ta l  

Energy- 
Re1 a ted  

Energy- 
Related 

Source: . . Westat, Inc . /Nat iona l  Science Foundation and U.S. Department o f  
Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s .  . 

. . .  

NOTE: To ta l s  f o r  degree and f o r  occupatton may d i f f e r  s l i g h t l y  s i nce  
n o t  a l l  respondents answered bo th  quest ions.  F r a c t i o n a l  
wei 'ght i  ng a1 so r e s u l t s  i n  smal l  d i f fe rences .  



Table 5. Major  Energy Source Invo lved i n  Energy-Related A c t i v i t i e s  
Versus Occuphtions o f  Energy-Related 1972 Graduates i n  1978 

S c i e n t i s t s  
Major  Energy Source .. 

Coal and coal products 

P e t r o l  euma 

Natura l  gas 

Nuclear ( f i s s i o n  and f u s i o n )  

So la r  

Other 

No answer 

To ta l  

and En ineers  En ineers  S c i e n t i s t s  
(Percent) 

-- 

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  
Energy, 1978 Nat iona l  S u r v e y  o f  Recent Science and Engineering 
Graduates .  

NOTE: Figures may n o t  add t o  100.0 percent  due t o  independent rounding. 

aInc ludes o i l  shale and t a r  sands. 



Table 6. Major  Energy Source Invo l ved  i n  Energy-Related A c t i v i t i e s  
Versus Occupations o f  Energy-Re1 ated 1976 Graduates i n  1978 

S c i e n t i s t s  
Major  Energy Source and En i nee rs  En i nee rs  S c i e n t i s t s  

*. (Percent)  

Coal and coa l  produ.cts 

P e t r o l  euma 

Natura l  gas 13.6 15;9 8.6 

Nuclear ( f i s s i o n .  and f u s i o n )  19.9. 20.9 17.9 

So la r  6.8 6.3 7.7 

Othcr  7.6 6.4 10.3 
. . 

No answer .. . 5.7 ' 3.2 ' 11.1 

To t a  1 . . 100.0 100.0 100.. 0 

Source: Westat, Inc .  /Nat iona' l  Science Foundation' and U.S. Department o f  
Energy , 197.8 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s .  . . 

NOTE: 
' 

F igures may n o t  add t o  100.0 percent  due. t o  independent rounding. 

aInc ludes o i  1 sha le  and ' t a r  sands .', 



Table 7. Pr imr ry  Nork A c t i v i t y  Versus Major Eneray Source I n - ~ o l v e d  i n  
Energy-Relatzd A c t i v i t i e s  : Energy-Re1 a t&  1972 Graduates i n  1978a 

Work A c t i v i t y  

Management 

Teachi ng 

Basic research 

Appl ied research 

Development 

Report, techn ica l  w r i t i n g  
F 
P Des i gn 

Qua1 i t y  c o n t r o l  

Operat i  ons 

D i s t r i b u t i o n  

Consu l t ing  

Other 

Tota l  

Energy Source 

Coal , 
Coal Products . Petroleum Natura l  Gas Nuclear So lar  Other 

(Percent) '(Percent) (Percent) (Percent) ( p e t )  (Percent)  

Source: Wes t a t ,  Inc.  /Nat iona l  Science Foundation and U .S.  Department o f  Ene'rgy ,. 1973 Arational s u r v e y  of 
R e c e n t  S c i e n c e  and ~ z ~ i n e e r i n ~  Gradua te s  . 

NOTE: Figures may n o t  add t o  100.0 percent  due t o  independent rounding. 

a Due t o  the  smal l  number o f  r~sponden ts  i n  each d e t a i l e d  category, and the  l a r g e  weights assigned t o  some 
respondents, the  d e t a i l e d  f i ~ u r e s  i n  t h i s  t a b l e  are l ess  Y e l i a b l e  than the aggregated f i g u r e s  used e lse-  
where i n  t h i s  repo r t .  



Work A c t i v i t y  
. . 

Management 

Teaching 

Basi  c research 

Appl i e d  research  

Table 8. Pr imary Work A c t i v i t y  Versus Major  Energy Source I nvo l ved  i n  
Energy-Related A c t i v i t i e s  :. Energy-Re1 a ted  1976 Graduates i n  197Bd 

Energy Source 

Coal , 

Devel opment 

Report, t echn i  c a l  w r i  ti ng 

w 
Des i gn 

Ln Q u a l i t y  c o n t r o l  

Operat ions 

D i s t r i b u t i o n  

Consu l t ing  

Other 

T o t a l  

Coal Products Petroleum Na tu ra l  Gas Nuclear  S o l a r  Other 
(Percen t )  (Percent). (Percen t )  (Percen t )  ( pe rcen t )  ( P i X F i i t )  

~- - -- 

Source: Westat, Inc . /Na t iona l  Science Foundat ion and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  
S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: F igures may n o t  add t o  200.0 percen t  due t o  independent rounding. 

a ~ u e  t o  t h e  smal l  number of  respondents i n  each d e t a i l e d  category,  and t h e  l a r g e  weights  assigned t o  some 
respondents, t he  d e t a i l e d  f i g u r e s  i n  t h i s . t a b l e  a r e  l e s s  r e l i a b l e  than the  aggregated f i g u r e s  used elsewhere 
i n  t h i s  r e p o r t .  



A c t i v i t y  

Table 9. A1 1 Energy-Related A c t i v i t i e s  Invo lved i n  
Occupations o f  Energy-Related 1972 Graduates i n  197Ba 

E x p l o r a t i  on 

E x t r a c t i o n  

Manufactur ing 

Fuel p rocess i  ng 

~ l e c t r i c  power generat ion 

T ranspor ta t i on  

Energy s to rage 

Energy u t i  1 i z a t i o n  , management 

Fuel reprocessing o r  d isposal  

Conservat ion 

Environmental impact 

Education, t r a i n i n g  

Other 

S c i e n t i s t s  
and En ineers  En ineers  S c i e n t i s t s  

(Percent) 

Source: Westat, Inc . /Nat iona l  Science Foundation and U.S. Department o f  Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  Science and E n g i n e e r i n g  G r a d u a t e s .  

'~espondents were asked t o  check an.y a c t i v i t y  i n  which they were invo lved.  Many 
responderits checked more than one category. 



A c t i v i t y  

Table 10. A l l  Energy-Related A c t i v i t i e s  I nvo l ved  i n  
Occupations o f  Energy-Re1 a ted  1976 Graduates i n  1978a 

Sci  e n t i  s  t s  

Expl o r a t i o n  

E x t r a c t i o n  

Manufactur ing 

Fuel processing 

E l  e c t r i  c  power genera t i  on 

Transpor ta t ion  o f  energy 

Energy s torage 

Energy u t i  1  i z a t i  on, management 

Fuel reprocessing o r  d isposa l  , 

Conservat ion 

Environmental impact 

Education, t r a i n i n g  

Other 

and En i nee rs  En i nee rs  S c i e n t i s t s  
(Percent)  

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  Energy, 
1978 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

\ 

a~espondents  were asked t o  check any a c t i v i t y  i n  which they were invo lved .  Many 
respondents checked more than one category. 



Table 11. Major Energy-Related A c t i v i . t y  Invo lved i n  
Occupations o f  Energy-Related 1972 Graduates i n  1978 

Energy-Re1 a ted  
A c t i v i t y  

S c i e n t i  s t s  
and En ineers  En ineers  S c i e n t i s t s  

(Percent) 

Exp lo ra t i on  

E x t r a c t i o n  

Manufactur ing and processing 

E l e c t r i c  power generat ion 

Transpor ta t ion  and storage 

Conservat ion 

Envi ronmental impact 

Other 

No answer 

To ta l  

Source: Westat, Inc . /Nat iona l  Science Foundation and U.S. Department o f  Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: Figures may n o t  add t o  100.0 percent. due t o  independent rounding. 



Table 12. Major Energy-Related A c t i v i t y  Invo lved i n  
Occupations of Energy-Related 1976 Graduates i n  1978 

~nergy-Re1 a ted  
A c t i  v i  t y  

Exp lo ra t i on  

E x t r a c t i o n  

~ a n u f a c t u r i n ~  and processing 

E l e c t r i c .  power genera t ion  

Transpor ta t ion  and storage 

Conservat ion 

Envi ronmental impact 

Other 

No answer 

Tota l  

S c i e n t i s t s  
and En ineers  En ineers  S c i e n t i s t s  & (Percent) 

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  Energy, 
19'78 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s  . 

NOTE: Figures may ,not  add t o  100.0 percent  due t o  independent rounding. 



Work A c t i v i t y  

Management 

Teaching 

Basic  research 

App l ied  research 

Development 

Report,  techn ica l  w r i t i n g  

Oes i gn 

Qua1 i t y  c o n t r o l  

Opera t i  ons 

D i s t r i b u t i o n  

Consul t i n g  

N Other 
0 Tota l  

Table 13. Primary Work A c t i v i  t y  Versus Major Energ Related r-6--- Activizty: Energy-Related 1972 Graduates i n  1978 

Energy-Felsted A c t i v i t y  

Manufactur inq Transpor tat ion Envi ronmental 
E <  l o r a t i o n  E x t r a c t i o n  o r P r o c e s s i n  Generatlon o r S t 3 r a e  Conservat isn Other 

I ~ e r c e n t )  -wh IPercen t )  (Percent) - $ Z % T j - m  

Source: Wes t a  t ,. Inc. /Nat ional  Science Fol-ndation and U.5. Department o f  Energy, 1978 Nacio.?aI Surveu of Recent Sc i ence  and Engineering 
Gradua te s .  

IlOTE: F igures may n o t  .add t ~ .  100 .O perc@nt due t o  Independent rounffng. 

a ~ u e  t o  the  small  number o f  respondents in .each  d e t a i l e d  category, and the  l a r g e  weights assigned t o  some respondents, .the d e t a i  l e d  f i g u r e s  
i n  t h i s  t a b l e  a re  less r e l i a b l e  than the aggregated figure; used elsewhere i n  t h i s  repor t .  



Work A c t i v i t y  

Management 

Teaching 

Basic  research 

App l ied  research 

Development 

Report, techn ica l  w r i t i n g  

Design 

Qua1 i t y  c o n t r o l  

Opera ti ons 

D i s t r i b u t i o n  

Consul t ing 

Other 
N 
w Tota l  

Table 14. Primary Work A c t i v i t y  Versus Major Enerq Related %-- A c t i v i t y :  Energy-Related 1976 Graduates i n  1978 . 

Energy-Related A c t i v i t y  

Manufactur ing Transpor tat ion Environmental 
Ex l o r a t i o n  E x t r a c t l o n  o r  Processin Generation o r  Stora e Conservat ion I m  a c t  Other & -(Percent) -@EST)-' I-EGiZJ- (Percent) 7EkGV- ( ~ i i E G t )  

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Depar tme~t  o f  Energy, 2978 Nat ional  Survey  of Recent Sc i ence  and Engineer ing  
Gradua te s .  

NOTE: Figures may n o t  add t o  100.0 percent  due t o  independent rounding. 

%ue t o  the smal l  number o f  respondents i n  each d e t a i l e d  category, and the l a r g e  weights assigned t o  some respondents, the d e t a i l e d  f i g u r e s  
i n  t h i s  t a b l e  a re  less  r e l i a b l e  than - t h e  aggregated f i g u r e s  used elsewhere i n  t h i s  repor t .  
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TOTAL POPULATION AND ' EhlERGY-RELATED ' NE11' EiiTRRWTS 
. . 

MAJOR FIELD OF STUDY VERSUS OCCUPATION 

As Table 15 i l l u s t r a t e s ,  more engineers than  s c i e n t i s t s  were employed 

i n  t h e  same f i e l d  as t h e i r  c o l l e g e  major .  On t h e  whole, ene rgy - re l a ted  

s c i e n t i s t s  and engineers were more o f t e n  employed. in  t h e i r  ma jo r  f i e l d  than  

was t h e  t o t a l  p o p u l a t i o n  of  sc ience  and eng inee r i ng  graduates. D i f f e r e n c e s  

between t h e  t o t a l  and ene rgy - re l a ted  popu la t i ons  were most pronounced 

among 1972 sc ience  graduates, and l e a s t  pronounced among t h e  1976 eng inee r i ng  

graduates. A more d e t a i l e d  comparison o f ' m a j o r  f i e l d  of  s tudy  and occupat ion  

f o r  ene rgy - re l a ted  graduates can be found i n  Appendix A, Tables A-27 and 

A-28. 

Tab1 e 16 compares co1 l e g e  ma jo r  w i t h  occupat ion  f o r  b a c h e l o r ' s  and 

mas te r ' s  r e c i p i e n t s .  P r e d i c t a b l y ,  s c i e n t i s t s  w i t h  mas te r ' s  degrees a r e  

more l i k e l y  than  those w i t h  b a c h e l o r ' s  degrees t o  be employed i n  t h e  f i e l d  

o f  t h e i r  c o l l e g e  major .  Howcver, engineers w i t h  ~ l l a s t e r ' s  degrees a r e  o n l y  

s l  i g h t l y  more 1 i k e l y  t o  h o l d  eng inee r i ng  jobs  than  t h e i r  b a c h e l o r ' s - l e v e l  

coun te rpa r t s .  

EDUCATIONAL ATTAINMENT BY MAJOR 

Tables 17 and 18 show t h a t  ene rgy - re l a ted  s c i e n t i s t s  and engineers 

a r e  more l i k e l y  t o  have advanced degrees than t h e  t o t a l  group o f  respondents.  

Of t h e  ene rgy - re l a ted  group, 47.3 percen t  h e l d  a  mas te r ' s  o r  h i g h e r  degree 

of t he  1972 graduates, and 31.4 pe rcen t  o f  t he  1976 graduates. O f  a l l  t he  

s c i e n t i s t s  and engineers surveyed, 4.1.9 pe rcen t  h e l d  a  mas te r ' s  o r  h i g h e r  . 

degree among 1972 graduates, and 25.1 pe rcen t  o f  1976 graduates h e l d  

advanced degrees. 

Energy- re la ted  s c i e n t i s t s  account f o r  t h e  ma jo r  p o r t i o n  o f  t h i s  d i f f e r e n c e .  

Of a l l  sc ience  majors  who graduated i n  1972, 29.8 pe rcen t  earned mas te r ' s  

o r  h i g h e r  degrees, w h i l e  t h i s  was t r u e  o f  43.7 pe rcen t  o f  t he  ene rgy - re l a ted  

s c i e n t i s t s .  O f  1976 graduates, 19.2 pe rcen t  o f  a l l  sc ience  majors  and 26.7 

pe rcen t  o f  ene rgy - re l a ted  sc ience  majors  h e l d  degrees h i g h e r  than  a b a c h e l o r ' s .  

P r e d i c t a b l y ,  a  h i g h e r  p r o p o r t i o n  o f  1972 graduates than  o f  1976 graduates 

have earned advanced degrees. 

EDUCATIONAL ATTAINMENT BY OCCUPATION 

D i f f e rences  i n  educa t iona l  a t t a i nmen t  a re  a l s o  e v i d e n t  between t h e  

ene rgy - re l a ted  and t h e  t o t a l  p o p u l a t i o n  o f  new e n t r a n t s  i n t o  t he  work f o r c e  



when they a re  c l a s s i f i e d  by. occupat ion. On the  whole, energy-re1 ated 

respondents seem s l  i gh t l y  more l i k e l y  t o  h o l d  advanced degrees, especi a1 l y  

those working as s c i e n t i s t s  (Tables 19 and 20). 

RACE 

Although the  p r o p o r t i o n  o f  non-whites who majored i n  science and 

eng ineer ing  i n c r e a i e d  f rom 5.1 percent  of the  1972 graduates t o  6.6 percent  

o f  the  1976 graduates, ' the p r o p o r t i  on . o f  non-whi tes  who i n d i c a t e d  tha t .  they 

were work ing on energy-re1 ated problerns decl i ned (Table 21).  Engineers. 

account f o r  the  ma jo r i  ty o f  the f luc tua t ion . .  Among those who graduated i n  

1972, 5.5 percent  o f  a l l  engineer ing graduates were non-white and 7.6 

percent  o f  energy-re1 a t e d  engi nee r i  ig graduates were non-whi te .  For the  

c l a s s  o f  1976, the  respec t i ve  f igures were '7.6 percent  and 4.4 percent.  

BY, occupation, 5.5 percent  o f  a1 1 employed 1972 s c i e n t i s t s  and engineers 

were non-whi t e ,  as were 6.9 percent  o f  the  energy- re la ted  s c i e n t i s t s  and 

engineers. For  1976, 7.1 percent  o f  the' t o t a l  , and 4.4 peu.cen.t o f  the  

energy- re la ted  w e r e  non-whi te .  This  suggests t h a t  non-whl t es  are  

more 1.ikely t o  work i n .ene rgy - re la ted  areas as . they  ga in  exper ience--especia l ly  

non-whi t e  engineers. ., . ' 

SEX 

A h ighe r  percentage o f - t h e  graduates i n  science and englneer ing i n  

1976 (29.2 percent )  were female than i n  1972 (21.6. percent )  (Table. 22). 

The p r o p o r t i o n  o f  energy- re la ted  females a l s o  rose between 1972 and 1976. 

However, the rep resen ta t i on  o f  women i n  the  energy-re1 a ted  group remai ned 

comparati ve l  y small  (6.0 percent  o f  1972 graduate i  , and 13.5  percent  of 

1976 graduates).  One f inds s i m i l a r  r e s u l t s  i n .  the  d i s t r i b u t i o n  o f  females ' 

by occupation. A1 though 14.5 percent  o f  t he  c lass  o f  1972 scientists and 

engineers and 22.2 percent  o f  the c lass  o f  1976 s c i e n t i s t s  and engineers 

were female, the  f i g u r e s  f o r  t he  energy-re lated group were 5.8 percent  and 

9.6 percent,  respec t i ve l y .  

Most o f  t h i s  d i f f e r e n c e  can be a t t r i b u t e d  t o  the  smal l  p r o p o r t i o n  of 

energy-re lated female s c i e n t i ' s t s .  Since 82 percent  o f  a1 1 female s c i e n t i s t s  

who graduated i n  1972, and 85 percent  o f  those who graduated i n  1976 h e l d  

degrees i n  e i t h e r  the  l i f e  o r  s o c i a l  sciences, these r e s u l t s  'are reasonable. 

Few 1 i f e  o r  s o c i a l  s c i e n t i s t s  a re  i nvo l ved  i n  energy- re la ted  a c t i v i t i e s .  



TYPE OF EMPLOYER 
Most o f  t he  engineers and a s i z a b l e  number of t h e  s c i e n t i s t s  surveyed 

were employed by p r i v a t e  i ndus t r y .  Among the  energy-re lated,  an even l a r g e r  

p ropo r t i on  o f  engineers (87.2 percent  o f  1972 graduates; 82.9 percent  o f  

1976 graduates) and s c i e n t i s t s  (70.6 percent  o f  1972 graduates ; 59.3 percent  

o f  1976 graduates) worked f o r  p r i v a t e  i n d u s t r y  (Tables 23 and 24). Educa- 

t i o n a l  i n s t i t u t i o n s  employed the  second l a r g e s t  p r o p o r t i o n  o f  1976 energy- 

r e l a t e d  science and eng ineer ing  graduates. Of the  1972 graduates, t h e  second 

l a r g e s t  group o f  energy-re1 ated s c i e n t i s t s  worked i n  educat iona l  i n s t i t u t i o n s ,  

b u t  more engineers were employed i n  the.  federal  government than i n  educat ion.  

Type o f  employer i s  shown separa te ly  f o r  bache lo r ' s  and master ' s  r e c i p i e n t s  

i n  Appendix A, Tables A-29 and A-30. 

PRIMARY WORK ACTIVITY 

More of  t h e  energy-re1 a ted  s c i e n t i s t s  and engineers 1 i s t e d  appl i e d  

research, design, and operat ions as t h e i r  pr imary work a c t i v i t y  than the  

t o t a l  popu la t i on  o f  s c i e n t i s t s  and engineers (Tables 25 and 26). These 

a c t i v i t i e s  are common among engineers, who make up a much l a r g e r  p r o p o r t i o n  ' 

o f  t he  energy- re la ted  group than o f  the  t o t a l  popu la t ion .  S l i g h t l y  more 

of t h e  energy- re la ted  s c i e n t i s t s  than t o t a l  s c i e n t i s t s  i n d i c a t e d  bas i c  

research as t h e i r  pr imary work act'i v i  ty, and fewer energy-re1 ated than 

t o t a l  s c i e n t i s t s  were i nvo l ved  i n  management o r  teaching a c t i v i t i e s .  Energy- 

r e l a t e d  engineers were as 1 i k e l y  t o  be invo1ve.d i n  management as a1 1 o the r  

engineers and l e s s  1 i k e l y  t o  be i nvo l ved  i n  development. D i f fe rences  between 

. energy- re la ted  and t o t a l  engineers are l e s s  pronounced than between energy- 

r e l a t e d  and t o t a l  s c i e n t i s t s .  

Since the  1972 graduates have been i n  the work f o r c e  l onge r  than the  

1976 graduates, one migh t  expect  t o  f i n d  a l a r g e r  group o f  1972 graduates 

i n  management. p o s i t i o n s .  Tables 19 and 20 show t h i s  t o  be the  case. O f  

a l l  s c i e n t i s t s  and engineers who graduated i n  1972, 16.9 percent  and 17.7 

1 pe rcent  o f  the  energy- re la ted  responded t h a t  management was t h e i r  pr imary 
I 

work a c t i v i t y .  O f  t h e  1976 graduates, 11.0 percent  and 11.8 percent  of t he  

t o t a l  and energy- re la ted  groups were p r i m a r i l y  i nvo l ved  i n  management. 

Tables A-31 through A-34 i n  Appendix A a l s o  show the  p r e d i c t a b l e  r e s u l t s  

t h a t  engineers w i t h  master ' s  degrees are  more l i k e l y  than bache lo r ' s - l eve l  

graduates t o  , ho ld  management p o s i t i o n s ,  and l e s s  1 i k e l y  t o  work i n  design, 



quality control,  o r  operations. Except for  the energy-related 1972 graduates, 

master's-level s c i en t i s t s  were no more l ikely than the i r  bachelor's-level counter 
parts to  hold management positions. Instead, more of the sc ien t i s t s  with 

master's degrees were involved i n  teaching ac t iv i t i e s  or research. 

Tables 27 and 28 indicate the type of employment held by the energy- 
related and to ta l  employed respondents. Findings here support the resul ts  
in Table 9-that the energy-related are much more l ikely than the total  
population of sc i en t i s t s  and engineers t o  be employed i n  a f ie ld  related to  

t h e i r  college majors. Tables A-35 through A-38 in F,ppendix,F, show these 
resu l t s  in more de ta i l .  

MEDIAN SALARY 

For a1 1 sc i en t i s t s  and engineers who graduated i n  1972, the median 
annual salary was $17,000 (Table 2 9 ) ,  and to r  the 1 9 l b  graduates, $PZ.,SUU 
(Table 30). Median annual sa la r ies  for  energy-related sc i en t i s t s  and 
engineers were 29 percent and 40 percent higher for  1972 and. 1976 graduates, 
respectively. Energy-re1 ated engineers of both classes reported sa lar ies  

3 to  5 percent higher than a l l  engineers, and energy-related sc i en t i s t s  
reported sa lar ies  approximately 25 percent higher than sa lar ies  for  a l l .  
s c i en t i s t s .  Among the energy-re1 ated 1972 graduates, mechanical engineers 

and nuclear, petroleum, and mining engineers reported the highest sa la r ies .  
Chemical, nuclear, petroleum, and mining engineers earned the highest 
s a l a r i e s  among 1976 graduates. Of the energy-related sc i en t i s t s ,  the 
environmental s c i en t i s t s  reported the highest median sa lar ies .  

Of the 1972 sci.ence and engineering graduates, the 1 argest differences 
between the energy-re1 ated and total  populations are found. between soci a1 
s c i e n t i s t s  (a difference of 33 percent by both occupation and degree) and 
between environmental s c i en t i s t s  (35 percent by col lege major, 15 percent 
by occupation). The same i s  true of 1976 science and engineering graduates. 
Energy-re1 ated environmental s c i en t i s t s  reported median sa lar ies  35 to  40 
percent higher than the total  population of environmental s c i en t i s t s  who 
graduated in 1976. By occupation, energy-re1 ated soci a1 sc i en t i s t s  earned 
42 percent more than a1 1 social s c i en t i s t s  of the 1976 class .  

In contrast ,  energy-related e lec t r ica l  or electronic engineers of both 
classes reported median sa lar ies  the same or  s l ight ly  lower than the sa la r ies  



reported by a l l  e lec t r ica l  or electronic engineers. For the 1976 graduates, 
th i s  applies a lso to  mechanical engineers. Separate salary information for  
bachelor's and master's recipients i s  contained i n  Tables A-39 through A-42. 



Table 15. Comparison o f  Major F i e l d  o f  Study f o r  Highest Degree Held 
and Occupation: To ta l  Versus Energy-Related Graduates i n  1978 

Percentage w i t h  Occupation 
To ta l  Same as Col lege Major 

1972 1976 19 72 1976 
Major Graduates Graduates Graduates Graduates 

(~housands ) (Thousands ) 'm (PercentJ' 

Science and engi neer i  ng 

To ta l  287 305 42.5 46.7 
Energy-re1 ated 2 1 26 75.4 73.4 

Engineer ing 

To ta l  
Energy- w1 a t.ed 

Science 

To ta l  
Energy- re1 a t e d  

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department of Energy, 
1978 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE : I n  t h i s  t ab le ,  the science and engineer ing f i e l d s  a re  n o t  subdiv ided 
i n t o  spec ia l  t.y areas, A1 1 graduates are inc luded if t h e i r  occupat ion 
i s '  i n  t h e  same major f i e l d  ( e i t h e r  sc ience o r  engineer ing)  i n  which 
they h o l d  t h e i r  h ighes t  degree. 



. . 

v able 16. Comparison of Major .Field of ~tGdy f o r  Highest Degree 
He1 d and Occupation : ,MasterS Versus Bachelor's in 1978 

I ,Science and engineering 
Total 
Energy-re1 ated 

I Engineering 
Total 
Energy- re1 ated 

Science . 

Total 
Energy- re1,ated 

Source: Westat, . ~ ~ c . / ~ a t i o n a l  Science Foundation and U .S. Department of Energy, 
1978 ~ a t i o n a ' l  S u r v e y  of R e c e n t  S c i e n c e  and' E n g i n e e r i n g  G r a d u a t e s .  

NOTE: In th i s  table ,  the science and. engineering f ie lds  are not subdivided 
into specialty areas. All graduates are included i f  t he i r  occupation 
i s  in .the same major f i e l d  (e i ther  science or engineering) in which 
they hold the i r  highest .degree. 

Percent w i t h  Occupation ' . 

, Same 'as Col 1 ege Major 
1972 Graduates . . 1976 Graduates 

Bachelor's Mas terk Bachel ork Mas terk 
.-(Percent). (Percent) (Percent) (Percent) 



Major  

Table 17. Educat ional  A t ta inment  by Major  F i e l d  o f  Study f o r  H ighes t  
Degree Held:  T o t a l  Ver*sus Energy-Related 1972 Grzduates i n  1978 

T o t a l  

Bache lo r ' s  H a s t e r ' s  Doctorate 
(Percen t )  [Percent) (Percent) 

Eng ineer ing  
Chemi ca l  65.9 27.4 6.7 
C i  v i  1 64.1 32.9 3.0 
E l e c t r i c a l  o r  e l e c t r o n i c  59.4 28.2 2.4 
Mechanical 64.6. 32.7 2.7 
Nuclear ,  petroleum, o r  m in ing  41.8 49.0 9.2 
Other  59.1 37.4 3.5 

To ta l  , eng inee r i ng  60.6 36.0 3.4 

Science 
W 
.3 Phys ica l  

Math and computer 
Environmental  - 
L i  f e  
Psycho1 ogy and soc i  a1 

T o t a l ,  sc ience 

Other  

T o t a l  

Energy- Re1 a t e d  

Bache lo r ' s  Mas te r ' s  Doc to ra te  
(Percent )  (.Pevcent) (Percent) 

Source: Wes t a t ,  Inc .  /Na t iona l  Sc ience ~6unda:ion and U. S. Department o f  Energy, 1978 ~ a t i o n a l  Survey of 
Recent Science and Engineering G r a d u a t e s .  



Major  

Table 18. Educat ional At ta inment  by Major F i e l d  o f  Study f o r  Highest  
Degree Held: To ta l  Versus Energy-Related 1976 Graduates i n  1978 

Tota l  Energy-Re1 a ted  

Bache lor ' s  Master ' s  Doctorate Bachelor 's  Master ' s  Doctorate 
(Percent)  (Percent) (PercentJ (Percent)  (-- (Percent) 

Engineer ing 
Chem.i c a l  64.7 
C i  v i  1 70.6 
E l e c t r i c a l  o r  e l e c t r o n i c  63.3 
Mechanical 70.1 
Nuclear, p e t r o l  eum, o r  min ing 47.0 
Other 64.1 

To ta l  , eng ineer ing  65.3 

Science 
+ Physica l  

Math and computer 
Envi ronmental 
L i f e  
Psycho1 ogy and soc i  a1 

Tota l  ,. science 

Other 0.0 

To ta l  75.0 

Source: Mes t a t ,  lnc .  /Nat i  onal Science Foundation and U .S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Table 19. Educ3t' onal Attainment by Occupati on: 
Total Versus Energy-Related 1972 Graduates i n  1978 

I Total 

Occupation 3achel o r ' s  Master 's Doctorate 
[Percent) :Percent) (PercentJ 

Engineering 
Chemi cal 54.5 
Ci vi 1 EI5.2 
E lec t r i ca l  o r  e lec t ron ic  54.3 
Mechanical 58.5 
Nuclear, petroleum, o r  mi n i  ng 56.5 ' 

Other 59.8 
Total , engineering 58.5 

Science 
N Physical 

Math and computer 
Environmental 
Life  
Psycho1 ogy and soci a1 

Total , science 

Other 

Total 

Energy-Re1 ated 

Bachelor's Master 's Doctorate 
(Percent)  (Percent) 1- 

Source: Westat, Inc./National Science Fol~ndation and U.S. Department of Energy, 1978 N a t i o n a l  S u r v e y  of 
R e c e n t  S c i e n c e  end  E n g i n e e r i n g  G r a d c a t e s .  



Table 20. Educat ional At ta inment  by Occupation: 
To ta l  Versus Enerav-Related 1976 Graduates i n  1978 

Occupation 

Tota l  Energy-Re1 a ted  

Bache lor ' s  Master '  3 Doctorate 
(Percent) (Percent) (Percent) 

Engi nee r i  ng 
Chemical 67.8 30.4 1.8 
C i  v i  1 69.1 30.9 0.0 
E l  e c t r i  c a l  o r  e l  e c t r o n i  c 63.8 35.6 0.6 
Mechanical 70.7 29.0 0.4 
Nuclear, petroleum, o r  min ing  69.7 27.0 3.3 
Other 66.8 32.7 0.5 

To ta l ,  engineer ing 67.4 31.9 0.8 

w Science 
o Physical  

Math and computer 
En v i  ronmen t a  1 
L i f e  
Psychology and s o c i a l  

To ta l  , science 

Other 

To ta l  

Bachelor 's  Master 's  Doctorate 
(Percent)  (Percent) (Percent) 

- --- 

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Major 

Table 21. Percentage Non-Whi t e :  Total 
Versus Energy-Related Graduates in 1978 

Science and engineering 

Engineering 

Sci ence 

Occupation 

Science and engineering 
, Fngi  n w r i  ng 

Scicnce 

Total 

1972 1976 
Graduates Graduates - w j  

Energy- Re1 ated 

1972 1976 
Graduates Graduates 
-- '(Percent) 

Source: Westat, Inc./National Science Foundation and U.S. Department of Energy, 
19  7 8  N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s  . 

Table 22. Percentage Female: Total 
Versus Energy-Re1 a t e d  Graduates in 1978 

Totai Energy- Re1 ated 

1972 19 76 1972 1976 
Graduates Graduates Graduates ' Graduates 
(percent7 (-7 T ~ e r c e - n i  

Science and engineering 21.6 29.2 6.0 13.5 

Engineering 1.0 3.7 0.8 4.3 

Science 27.6 35.6 13.3 23.7 

Occupation 

Science and engineering 14.5 22.2 5.8 9.6 

Engi neeri ng 2.7 6.2 2.1 5.5 

Science 23.4 32.4 15.1 18.3 

Source: Westat, Inc./National Science Foundation and U;S. Department of Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Type of Enipl oye r 

Pri vate - ndus t r y  

Educational i n s t i t u t i on  

Federal government 

S t a t e  and local government 

Non-profi t organization 

Other 

No answer 

Total 

Table 23. Type of Employer by Occupation: Total 
Versus Energy-Re1 ated 1972 Graduates in 1978 

All Sc i en t i s t s  
and Engineers Engi neers Sc i en t i s t s  

Energy- Enerqy- Enerqy- 
Total ~ e l a & d  Total   el aied To t a  1  el a t i d  
( P e r c e i i  ( P e r c e n t )  , ( P e r c e n t ) i  

Source: Westat, Inc./National Science Foundation and U.S. Department of Energy, 1978 National S u r v e y  
of R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s  . 

NOTE : Figures may not add t o  100.0 percent due t o  independent rounding. 



Type of  Employer 

Table 2L. Type of  Employer by Occupation: Total 
Versus. Energy-Re1 a t ed  1976 Graduates i n  1978 

All S c i e n t i s t s  
and Engineers Engi neers S c i e n t i s t s  

Enerqy - Energy- Energy- 
Total ~ e l a i e d  Total '  elated Total Re1 a ted  
7 V e . c c e n t )  ( P e r c e n t )  ( P e r c e n t )  

Pri va te  indus t ry  51.9 75.4 77.7 82.9 35.5 59.3 

Educational i n s t i  t ~ t i o n  18.9 12.6 5.4 7.8 27.5 22.9 

Federal government 7.9 5.7 7.7 5.0 8.0 7.0 

S t a t e  and loca l  government 8.9 1 .7  4.4 0 .3  11.9 4 . 8  

Non-profi t organizat ion 3 .9  1.9 0 .7  1.1 5.9 3.6 
0 rn Other 7.5 0 .6  3.0 0.5 10.4 1.1 

No answer 0.9 2.1 1.0 2.5 0.8 2.3 - 
Total ,1ClO. 0 100.0 100.0 100.0 100.0 100.0 

- - 

Source: Westat, Ir,c./Vational Science Fou1d3tion and U.S. Department of  Energy, 1978 Nat iona l  S u r v e y  
of Recen t  S c i z n c e  and Eng ineer ing  Graduates .  

NOTE: Figures mzy n ~ t  add t o  100.0 p e r c w t  due t o  independent rounding. k 



A c t i  v i  ty 

Table 25. Pr imary Work A c t i v i t y  by Occupation: To ta l  
Versus Energy-Re1 a ted  1'972 Graduates i n 1978 

Management 

Teaching 

Bas ic  research  

App l i ed  research  

Development 

Report, t e c h n i c a l  w r i t i n g  

Des i gn 

Qua1 i t y  c o n t r o l  

Operat ions 

D i s t r i b u t i o n  

Consul t i n g  

Other  

No answer 

T o t a l  

A1 1. S c i e n t i s t s  
and Engineers 

To t a  1  el a i e d  
( P e r c e n t )  

Engineers 

Energy- 
To ta l  Re1 a tedl 
(Perter 

S c i e n t i s t s  

Energy- 
To ta l  Re la ted  
( e r c e n t )  

Source: Westat, Inc . /Na t iona l  Science Foundat ion and U.S. Department o f  E ~ e r g y ,  1978 N a t i o n a l  s u r v e y  
o f  R e c e n t  Science and . E n g i n e e r i n g  Gradua t e a .  

NOTE: F igures  may n o t  add t o  100.0 percen t  due t o  independent rounding.  



A c t i v i t y  

Table 2E.  Primary idork A c t i v i t y  by Cccupation: Total- 
Ve-sus Energy-Related 1976 Graduates i n  1978 

Management 

Teaching 

Basi c research 

Appl ied research 

Development 

Report, t echn ica l  w r i  t i  ng 

Des i gn 

Qua1 i t y  c o n t r o l  

Operat ions 

D i s t r i b u t i o n  

Consul t i  ng 

Other 

No answer 

To ta l  

A l l  S c i e n t i s t s  
and Engineers Eng:i neers S c i e n t i s t s  

Energy- Energy- Energy- 
Tot  a1 Re1 ated Tota l  Related Tota l  Selated 
- ( ' P e r c e n t )  . ( P e l - c e n t )  (Percent)- 

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  
o f  R e c e n t  S c i e n c e  and E n g i n e e r i n q  G r a d u a t e s .  

NOTE: Fi'gures may n o t  add to 100.0 percent  due t o  independent rouqding. 



Table 27. Employment S ta tus :  To ta l  Versus 
Energy-Re1 a ted  1972 Graduates i n  1978 

Employment 

Fu l l - t ime ,  science 
o r  engineer ing 

Ful ' l - t ime,  non-science, 
non-engineering 

Par t - t ime 

Postdoctora l  

To t a  1 

Tota l  Ene~~;~c~:;;;ed 
( P e r c e n t  ) 

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  
Energy, 1978 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  
Gradua tes . 

NOTE: Figures may n o t  add t o  100.0 percent  due t o  independent rounding. 

Table 28. Employment Status : Tota l  Versus 
Energy-Re1 a ted  1976 Graduates i n  1978 

Emp 1 oymen t To ta l  Ene;;;;:;A;.ed 
( P e r c e n t  ) 

F u l l  - t ime,  science 
o r  engineer ing 

Fu l l - t ime ,  non-science, 
non-engi nee r i  ng 

Par t - t ime 

Postdoctora l  

Tota l  

Source: Westat, Jnc. /Nat innal  Science Foundation and U.S. Department o f  
Energy, 1978 N a t i o n a l  S u r v e y  ,of R e c e n t  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s .  

NOTE: Figures may n o t  add t o  100.0 percent  due t o  independent rounding. 



Table 29. Medi 3n Sal a r j :  Tc-tal Versus Energy-Re1 ated 1972 Graduates i n  1'378 

Field 

Engineering 
Chemical 
Ci vi 1 
Elect r ical  or e lect ronic  
Mechanical 
Nuclear, petroleum, o r  mining 
Other 

1 Total ,  engineering 

Science 
Physical 
Math and computer 
Environmental 
Life 
Psycho1 ogy and soci a1 

Total , science 

Other 

Total 

Occupation Major 

Energy- Ratio of Eiergy- Energy- Ratio of Energy- 
Total Related Related t o  Total Total Related -. Related to  Total 
-(Ti71 1 a r  i a r s )  

Source: blestat, Inc./National Science Foundation and U.S. Department of Energy, 1978 National Survey of R e c e n t  
Science a n d  E n g j n e e r i n g  G r a d u a t e s .  

NOTE: A1 1 f i  gures have been rmnded t o  the nearest  hundred. Sal a r i  es f o r  respondents academi cal ly  empl oyed 
f o r  9 t o  10 months have been adjusted by a fac tor  of 1119. 



Table 30. Median Salary:  To ta l  Versus Energy-Related 1976 Graduates i n  1978 

F i e l d  

Engineer i  ng 
Chemical 
C i  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechani c a l  
Nuclear, petroleum, o r  m i  ni'ng 
Other 

To ta l  , engi  nee r i  ng 

Science 
Physica l  
Math and computer 
Envi ronmental 
L i f e  
Psycho1 ogy and soc i  a1 

To ta l ,  science 

Other 

T c t a l  

Occupa ti on 

Energy- Rat io  o f  Energy- 
To ta l  Related Related t o  ~ o t a l  
- (Do1  1 a ' r  

Major  

Energy- Ra t i o  o f  Enerqy- 
To ta l   elated Related t o  ~ o i a l  
'-(GI 1 a r S ) " '  

Source: Westat, Inc .  /Nat iona l  Science Foundation and U .S . Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  
S c i e a c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: A l l  f i g u r e s  have been rounded t o  t he  nearest  hundred. Sa la r i es  f o r  respondents academical ly employed 
f o r  9 t o  10 months have been ad jus ted  by a f ac to r  o f  1119. 
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COMPARISON OF 1976 AND 1978 SURVEYS OF RECENT GRADUATES 

I n  1976, \Jestat conducted an'. e a r l i e r  ve rs ion  of the  1978 survey j u s t  

discussed. Though the  sampling techniques used, d i f f e red  s l i g h t l y  between 

these two surveys, t h e  1976 graduates who responded t o  the  1978 Nat iona l  
[ 1' 

S u r v e y  of Recen t  S c i e n c e  and E n g i n e e r i n g  Gradua tes  should be rough l y  

comparable t o  t he  1974-75 graduates sampled i n . t h e  1976 survey. Both 

groups were surveyed one o r  two years a f t e r  graduat ion.  Respondents t o  the  

1978 survey who graduated i n  1972. had been i n  t h e  work f o r c e  l onge r  and 

accumulated more exper i  ence. (Approx imate ly  65 percent  o f  1972 graduates 

repo r ted  f i v e  o r  more years o f  p ro fess iona l  experience, w h i l e  65 percent  o f  

1976 graduates repo r ted  1 ess than three. years experience. ) D i  f fe rences  

between the  responses o f  1976 and 1974-75 graduates should i n d i c a t e  d i f f e r e n c e s  

i n  t he  o p p o r t u n i t i e s  f o r  new s c i e n t i s t s  and engineers between 1976 and 1978. 

The 1972 graduates, when compared w i t h  t he  o t h e r  two groups, should i n d i c a t e  

how employment o p p o r t u n i t i e s  may change as the  hew s c i e n t i s t s  and engineers 

ga in  exper i  ence. 

MAJOR FIELD AND OCCUPATION 
i 

Fewer of t h e  1974-75 graduates responded t h a t  t h e i r  work was enerq,y- 

r e l a t e d  than d i d  graduates o f  e i t h e r  1972 o r  1976 (Tables 31 and 32).  This  

probably  r e f l e c t s  increased n a t i o n a l  a t t e n t i o n  t o  energy issues between 1976 

and 1978, when the  surveys were taken. The a t t e n t i o n  may have increased 

o p p o r t u n i t i e s  i n  energy- re la ted  p r o j e c t s .  A1 t e r n a t i v e l y ,  i t  may mean t h a t  

people i n  1978 were more aware o f  t he  connect ions between t h e i r  jobs and 

energy concerns than they were i n  1976. 

The 1976 survey i n d i c a t e d  a s t rong  demand f o r  engineers; 81.1 percent  

o f  a l l  eng ineer ing  graduates surveyed i n  t h a t  yea r  had found employment i n  

engi nee r i  ng. An even h i  gher p r o p o r t i  on o f  t he  energy-re1 a ted  engi n e e r i  ng 

graduates were employed as engineers (Table 33).  Demand f o r  sc ience 

graduates was n o t  as s t rong,  and o n l y  40.0 percent  o f  the  1974-75 sc ience.  

graduates h e l d  jobs i n  science. However, 55.5 percent  o f  t he  energy- re la ted  

sc ience graduates were employed as s c i e n t i s t s .  

The r e s u l t s  f rom the  1978 survey o f  1972 and 1976 graduates were 

s t r i k i n g l y  s i m i l a r .  O f  t he  1972 eng ineer ing  graduates, 76.2 percent  of the  

t o t a l ,  and 89.6 percent  o f  t he  energy- re la ted  were employed as engineers. 

O f  t h e  1976 eng ineer ing  graduates, 82.8 percent  o f  t he  t o t a l ,  and 91.6 

percent  o f  t he  energy- re la ted  graduates were work ing as engi neers. Among 



t h e  sc ience graduates, 32.7 percent  o f t h e  t o t a l  popu la t i on  and 55.2 percent  

o f  t he  energy- re la ted  popu la t i on  worked i n  some branch o f  science. For 

1976 science gra'duates , the  respec t i ve  . f igures were 37.6 percent  and 53.1 

percent .  

EDUCATIONAL ATTAINMENT 

Table 34 i n d i c a t e s  educat ional  a t ta inment  by ma jor  f i e l d  o f  s tudy  f o r  

t o t a l  and energy- re la ted  1972 qraduates. Tables 35 and 36 l i s t  t he  same 

i n f o r m a t i o n  f o r  1974-75 and 1976 graduates, respec t i ve l y .  I n  Tables 37, 38 

and 39, i n f o r m a t i o n  i s  g iven on educat ional  a t ta inment  by occupat ion f o r  

each respec t j ve  c lass .  By major f i e l d  o f  study, t he  p a t t e r n  o f  educat ional  

a t ta inment ,  bo th  f o r  t he  energy- re la ted  and f o r  t he  t o t a l  number o f  s c i e n t i s t s  

and engineers, changed 1 i t t l e  between the  1974-75 and 1976 graduates (Tables 

35 and 36).  For  bo th  years,  t he  l e v e l  o f  educat ional  a t ta inment  among 

engineers was n o t  s i g n i f i c a n t l y  d i f f e r e n t  between t o t a l  and energy-re1 ated 

groups. Energy-re1 a ted  science majors were s t i  11 more 1 i k e l y  than a1 1 

s c i e n t i s t s  o f  the  same c lass  yea r  t o  h o l d  advanced degrees. However, t he  

p r o p o r t i  on o f  energy-re1 ated sc ience majors w i t h  a master ' s  desree o r  h ighe r  

d e c l i n e d  from 34.0 percent  among 1974-75 graduates t o  26.7 percent  among 

1976 graduates, w h i l e  n e a r l y  the  same percentage o f  a l l  sc ience majors earned 

h ighe r  degrees. Occupat ional ly ,  t he  same r e l a t i v e  number o f  energy- re la ted  
s c i e n t i s t s  h e l d  advanced degrees of the  1976 and 1974-75 graduates (Tables 38 

and 39).  But the  percentage o f  a1 1 s c i e n t i s t s  w i t h  degrees above the  bache lo r ' s  

1 eve1 increased i n  1976 and approached the  p r o p o r t i  on o f  energy-re1 ated 

s c i e n t i s t s  w i  t h  advanced degrees. 

Graduates o f  1972 have had more t ime i n  which t o  earn a d d i t i o n a l  degrees, 

and have used the  oppo r tun i t y  (Tables 34 and 37).  Approximately 40 percent  

o f  1972 engineer ing majors ( t o t a l  and energy-re1 ated)  he1 d master '  s  degrees 

o r  h ighe r ,  as opposed t o  31 percent  t o  35 percent  (Tables 36 and 37) among 

t h e  l a t e r  graduates. O f  a l l  1972 science majors, 29.8 pe;cent h e l d  advanced 

degrees, as w e l l  as 43.7 percent  of t he  energy- re la ted  science majors. By 

occupat ion, an even h ighe r  p r o p o r t i o n  o f  1972 s c i e n t i s t s  h e l d  degrees beyond 

t h e  bache lo r ' s :  59.6 percent  o f  t he  t o t a l ,  and 59.6 percent  o f  the  energy- 

re1  a ted.  



RACE 

I n  a l l  ca tegor ies ,  the percentage o f  non-white s c i e n t i s t s  and engineers 

increased i n  t h e  1976 c lass  over  t he  percentages f o r  the  two e a r l i e r  c lasses 

(Table 40).  For  t he  t o t a l  sample, t h e  inc rease was most n o t i c e a b l e  among 

eng ineer ing  majors. The changes i n  t h e  p r o p o r t i  on o f  non-whi t e  energy-re1 a ted  

s c i e n t i s t s  and engineers a re  somewhat puzz l ing .  . I t  may be he.lpfu1 here t o  

cons ider  t h a t  t he  1972 and 1976 graduates were surveyed i n  1978, w h i l e  t he  

1974-75 graduates were surveyed i n  1976. The l a r g e r  sample s i ze ,  and l a r g e r  

. number o f  energy- re la ted  respondents i n  t he  1978 survey than i n  t he  e a r l i e r  

survey, cou ld  account f o r  t h i s  d i f f e r e n c e .  A1 t e r n a t i  ve ly ,  Table 34 may 

i n d i c a t e  t h a t  non-whites w i t h  a recen t  degree i n  sc ience o r  eng ineer ing  

were more l i k e l y  i n  1978 than i n  1976 t o  be employed i n  energy- re la ted  

p r o j e c t s .  F igures f o r  1972 graduates migh t  i n d i c a t e  f u r t h e r  t h a t  more 

experienced non-whites a re  evqn more l i k e l y  than recen t  graduates t o  work on 

energy problems. 

The apparent inc rease i n  energy- re la ted  non-whites between the  1976 

and 1978 surveys may a l s o  r e f l e c t  the  way people view t h e i r  jobs.  As 

discussed e a r l i e r ,  people may have been more l i k e l y  t o  cons ider  themselves 

energy- re la ted  i n  1978 than i n  1976 due t o  increased n a t i o n a l  awareness of 

energy problems. I f  such a change i n  percept ions  has occurred, t he  

d i f f e r e n c e  i n  t h e  p r o p o r t i o n  of energy-re1 ated non-whi t es  between the  1976 

and 1978 sur.veys may n o t  be as l a r g e  as i t  appears. 

SEX 

From 21.6 percent  i n  1972, t h e  p r o p o r t i o n  o f  women graduat ing  i n  

sc ience and eng ineer ing  increased t o  29.2 percent  o f  the  1976 c lass  (Table 

41). ~ o w e v e r , ' n e a r l ~  a1 1 o f  these women majored i n  science. The percentage 

o f  female engineers (though s m a l l )  was rough ly  the  same o r  h ighe r  f o r  energy- 

r e l a t e d  graduates than f o r  a l l  graduates i n  each survey group. But a sma l l e r  

p r o p o r t i  on o f  women s c i e n t i s t s  were represented i n '  t he  energy-re1 a ted  group 

than i n  t he  t o t a l  number o f  s c i e n t i s t s .  This  may be exp la ined by the  fac t  

t h a t  85 percent  of a l l  female s c i e n t i s t s  i n  t he  c lass  o f  1976, and 82 percent  

of t he  female s c i e n t i s t s  i n  t h e  c lass  o f  1922 h e l d  degrees i n  l i f e  o r  s o c i a l  

sciences. Only a smal l  p r o p o r t i o n  o f  graduates i n  these f i e l d s  a re  i nvo l ved  

w i t h  energy problems (Table 31). 



TYPE OF EMPLOYER 

P r i v a t e  i n d u s t r y  c o n s i s t e n t l y  employed t h e  m a j o r i t y  o f  s c i e n t i s t s  and 

eng ineers  i n  a l l  t h r c c  groups surveyed (Tables 42 through 44) .  I n  a l l  

groups an even l a r g e r  p r o p o r t i o n  o f  ene rgy - re l a ted  than t o t a l  respondents 

worked f o r  p r i v a t e  i n d u s t r y .  The d i f f e r e n c e  between ene rgy - re l a ted  and 

t o t a l  s c i e n t i s t s  was t h e  most d ramat ic :  t h e  60-70 pe rcen t  o f  ene rgy - re l a ted  

s c i e n t i s t s  i n  p r i v a t e  i n d u s t r y  was n e a r l y  double t h e  p r o p o r t i o n  o f  a l l  

s c i e n t i s t s  work ing  f o r  p r i v a t e  f i r m s .  Educat ional  i n s t i t u t i o n s  employed a 

1 a r g e r  p r o p o r t i o n  o f  a1 1 s c i e n t i s t s  than o f  energy-re1 a ted  s c i e n t i s t s ,  

e s p e c i a l l y  among 1972 grdduates, and a much h i g h e r  percentage of s c i e n t i s t s  

than  o f  engineers.  

PRIMARY WORK ACTIVITY 

I n  genera l ,  ene rgy - re l a ted  respondents, e s p e c i a l l y  engineers,  were wore 

l i k e l y  than a l l  respondents t o  be i n v o l v e d  i n  a p p l i e d  research, des ign,  and 

ope ra t i ons  (Tab1 es 45 through 47).  Energy-re1 a t e d  s c i e n t i s t s  were 1 ess 

l i k e l y  t o  be i n v o l v e d  i n  t each ing  a c t i v i t i e s  than a l l  o t h e r  s c i e n t i s t s .  

Among 1972 and 1976 graduates, a l l  s c i e n t i s t s  were l e s s  l i k e l y  than energy- 

r e l a t e d  s c i e n t i s t s  t o  be a c t i v e  i n  b a s i c  research.  Engineers who graduated 

i n  1972 were much more 1 i k e l y  than engineers f rom l a t e r  c lasses  t o  h o l d  

r~~ariayerr~ent p o s l  t l o n s .  This  was n o t  t r u e  f o r  t h e  correspondlng group o f  

s c i e n t i s t s .  



Table 31. . Comparison o f  1978 and 197G'Survey: Percent  Energy- 
Related Versus Major  F i e l d  o f  Study f o r  H ighes t  Degree t l e l d  

1978 Survey 1976 Survey 

1972 1976 ' 1974-75 
Ma jo r  Graduates Graduates Graduates 

(Percent)- (Percent) 

Eng ineer ing  
Chemi c a l  31.9 42.5 23.2 
C i  v i  1 15.3 18.4 16.6 
E l e c t r i c a l  o r  e l e c t r o n i c  14.5 14.1 14.3 
Mechanical 31.5 34.7 24.5 
Other  16.4 19.8 15.5 

T o t a l  , eng ineer ing  19.3 22.1 17.5 

Science 
Phys ica l  
Envi  ronmen t a l  
Other  

T o t a l  , sc ience 

Other  4.2 3.4 0.4 

T o t a l  7.0 8.3 4.6 

Source: 1976 Survey: R a l l ,  Jane E., Energy- elated S c i e n t i s t s  and 
E n g i n e e r s :  S t a t i s t i c a l  P r o f i l e  o f  New E n t r a n t s  i n t o  the 
Work Force, 1976 (Oak Ridge, Tennessee: Oak Ridge Assoc ia ted  
U n i v e r s i t i e s ,  October 1978), ORAU-147; and 1978 Survey: 
Westat, I nc . /Na t i ona l  Science Foundat ion and U.S. Department 
o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and 
E n g i n e e r i n g  G r a d u a t e s  . 



Occupat ion 

Table 32. Comparison o f  1978 and 1976 Survey: 
Percent  Energy-Related Versus Occupation 

1978 Survey 1976 Survey 

19'72 1976 1974-75 
Graduates Graduates Graduates 
(Percent) -- (Percent) 

Enyi n e e r i  ng 
Chemi c a l  32.0 35.9 29.0 
C i  v i  1 10.0 17.5 17.1 
E l e c t r i c a l  o r  e l e c t r o n i c  13.8 14.4 18.5 
Mechani ca l  40.0 37.5 31.4 
Other  25.5 24.8 18.8 

T o t a l  , eng ineer ing  23.3 24.5 21.0 

Science 
Phys ica l  
Envi ronmental 
Other 

T o t a l , .  sc ience 

Other  

T o t a l  

--.- 

Source: 1976 Survey: R a l l ,  Jane E . ,  ~ n e r g y - R e l a t e d  S c i e n t i s t s  and 
E n g i n e e r s :  S t a t i s t i c a l  P r o f i l e  o f  New E n t r a n t s  i n to  the 
work Force, 1976 (Oak Ridge, Tennessee: Oak Ridge A s s n c i a t ~ d  
Uni vers i t i e s  , October 1978) , ORAU- 147; and 1978 SII~VPY : 
Westat, P n c . / ~ a t i o n a l  Science Foundat ion and U.S. Department 
of Energy, 7978 N a t i o n a l  s u r v e y  of Rcocnt S c i c n c c  and 
E n g i n e e r i n g  G r a d u a t e s .  



Table 33. Comparison of Major Field of Study for  Highest Degree 
Held and Occupation: Total Versus Energy-Related Graduates 

Major 

I Science and engi neeri ng 

Total 
Energy-related 

Percent wi t h  Occupation 
Same as College Major 

1972 Graduates 1974-75 Graduates 1976 Graduates 
in 1978 in 1976 in 1978 

(Percent) (Percent) (Percent) 

I Engi neeri ng 

Tu tal  
Energy-re1 ated 

Total 
Energy-re1 ated 

Source: 1974-75 Graduates column from Rall , Jane E. , ~nergy- elated S c i e n t i s t s  
and E n g i n e e r s :  S t a t i s t i c a l  P r o f i l e  o f  New E n t r a n t s  i n t o  the Work Force, 
1976 (Oak Ridge, Tennessee: Oak Ridge Associated Uni versi t i e s ,  October 
1978), UKAU-147. 1972 and 1976 Graduates columns from Westat, Inc./ 
National Science Foundation and U .S. Department of Energy, 1978 N a t i o n a l  
S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: In th i s  table ,  the science and engineering f ie lds  are  not subdivided 
into specialty areas. All graduates are included i f  t he i r  occupation 
i s  in the same major f i e ld  ( e i the r  science or engineering) in which 
they hold the i r  hfghest degree. 



Major  

Table 34. Educational Attainment by Major F i e l d  o f  Study f o r  Eighest  
Degree Held: Tota l  Vercus Energy-Related 1972 Graduates i n  1978 

Engineering 
Chemi ca l  
C i  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuclear, petroleum, o r  min ing 
Other 

To ta l ,  engineer ing 

Science 
o Physical  

Math and computer 
Environmental 
L i f e  
Psycho1 ogy and. s o c i a l  

To ta l  , science 

Other 

To ta l  

To ta l  

Bache13r1s Master 's  Doctorate 
  percent:^ (Percent)  (Percent) 

Energy-Re1 ated 

Bachellor ' s  Master ' s  Doctorate 
( P e r c a t )  (PercentJ (Percent? 

Source:  ides t a t ,  1nc.  / ~ a t i o n ' l  Science Foundation and U .S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  of 
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Table 35. Educat ional At ta inment  by Major. F i e l d  o f  Study f o r  Highest  
Degree Held: .Tota l  Versus Energy-Felated 1974-75 Graduates i n  1976 

To ta l  Energy-Re1 a ted  

Bachelor 's  Master ' s  Doctorate Bachelor 's  Master 's  Doctorate 
(Percent) (Percent) (Percent) (Percent)  (m 

Engineer ing 
Chemi ca1 74.3 . 22.6 3.2 62.6 37.4 0.. 0  
C i  v i  1  66.6 33.4 0.0 59.9 40.1 0.0 
E l e c t r i c a l  o r  e l e c t r o n i c  70.3 28.7 1.0 69.5 30.5 0.0 
Mechanical 79.5 19.2 1.3 78.7 21.3 0 .O 
Othera 62.5 36.7 0.7 58.6 39.3 2.0 

To ta l ,  eng ineer ing  68.9 30.1 1.0 66.1 33.2 0.6 

Science 

cn 
Physica l  

t.l Envi ronmen t a l  
Othera 

To ta l ,  sciennze 

Other 

To ta l  

Source: Ralil, Jane E., Energy -Re la t ed  S c i e n t i s t s  and E n g i n e e r s :  S t a t i s t i c a l  Prof i le  o f  New E n t r a n t s  i n t o  
the work Force, 1976 (,Oak Ridge, Tennessee: Oak Ridge Associated Uni v e r s i  t i e s ,  October 1978), 
ORAU- 147. 

a ~ h e  r e p o r t  From which t h i s  t a b l e  i s  reproduced d i d  n c t  i nc lude  separate in fo rmat ion  on l i f e ,  s o c i a l ,  
-mathyand computer s c i e n t i s t s ,  o r  on nuclear ,  p e t r o l e ~ m ,  and min ing engineers. 



Major 

Table 36. Educational Attainment by Major Field of S t ~ d y  f o r  Highest 
Degree Held: Total Versus Energy-Related 1976 Graduates in 1978 

Total Energy-Re1 a ted 

Engi neeri ng 
Chemi cal 
Ci vi 1 
Elect r ica l  o r  e lec t ron ic  
Mechanical 
Nuclear, petroleum, o r  mining 
Other 

Total , engineering 

Science 
Physi cal 
Math and computer 
Envi  ronmental 
Li f e  
Psycho1 ogy and soci a1 

Tota l ,  science 

~ Other ~ 
Total 

Bachelor's Master 's Doctorate Bachelor's Master ' s Doctorate 
(Percent; (Percent) (Percent)  (- (Percent) 

Source: Westat, Inc./National Science Fou~daticsn and U.S. Department of '  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u z t e s .  ~ 



Occupation 

Table 37. Educational Attainment and Occupation: To ta l  
Versus Energy-Related 15172 Graduates i n  1978 

To tz l  Energy-Re1 ated 

Bachelor 's  Master ' s Doctorate B3che lor ts  Master 's  Doctorate 
(Percent)(-- (?erl:ent) (Percent) (Percent) 

Engi nee r i  ng 
Chemical 54.5 33.9 11.6 48.3 . 45.3 ,6.4 
C i  v i  1 65.2 32.4 2.3 42.6 52.0 5.4 
E l e c t r i c a l  o r  e l e c t r o n i c  54.3 43.L 2.3 63.9 32.3 3.8 
Mechanical 58.5 37.8 3.6 47.0 48.0 5.0 
Nuclear, petroleum, o r  min ing 56.5 35.5 8.0 58.3 33.7 8.1 
Other 59.8 36.5 3.7 64.9 30.3 4.8 

To ta l  , engi nee r i  ng 58.5 37.6 3.9 56.5 37.8 5.7 

Science 
Phys i ca 1 
Math and computer 
Envi ronmen t a l  
L i f e  
Psycho1 ogy and soci  a1 

Tota l ,  science 

Other 65.3 26.1 8.6 53.7 35.0 11.2 

To ta l  58.1 31.8 10.1 52.2 38.6 9.2 

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department of Energy, 1978 N a t i o n a l  S u r v e y  o f  
Recent S c i e n c e  and E n g i n e e r i n g '  G r a d u a t e s  . 



Occupat ion 

Table 38. Educat ional At ta inment  and O c c u p a t i ~ ~ n :  To ta l  
Versus Energy-Relcted 1974-75 Graduates i n  1976 

Tota l  Energy-Re1 a ted  

Bachelor '  5 Master 's  Doctorate Gachelor 's  Master ' s  Doctorate 
(Percent)  ('Percent) (PercentJ (Percent)  (-- .(PercentJ 

Engineer ing 
Chemi ca l  71.5 26.5 2.0 59.1 40.9 0.0 
C i  v i  1 64.2 35.8 0.0 60.5 39.5 0.0 
E l e c t r i c a l  o r  e l e c t r o n i c  66.3 32.4 1.3 63.3 36.7 0.0 
Mechanical 80.2 19.0 0.7 81.8 18.2 0.0 
Othera 67.4 32.1 0.5 61.5 36.9 1.6 

To ta l  , eng ineer ing  68.8 30.5 0.7 65.6 33.8 0.6 

Science 

Cn 
Phys i c a l  

P Envi ronmen t c l  
Othera 

To ta l  , science 

Other  

T o t a l  

Source: Rail , Jane E., Energy-Re.2ated S c i e n t i s t s  and E n g i n e e r s :  S t a t i s t i c a l  P r o f i l e  o f  New E n t r a n t s  i n t o  
the Work F o r c e ,  1976 (Oa* Ridge, Tennessee: Oak Ridge Associated Un i .vers i t ies ,  October 1978), 
ORAU- 147. 

a ~ h e  r e p o r t  f rom which t h i s  t a b l e  i s  reproduced d i d  n o t  i nc lude  separate i n fo rma t i on  on 1 i f e ,  s o c i a l ,  
math, and computer s c i e n t i s t s ,  o r  on nuclear ,  petroleum, and min ing engineers. 



Occupat ion 

Table 39. Educat ional  A t t a i r m e n t  and Occupation: T o t a l  
Versus Enerav-Related 1976 Graduates i n  1978 

To ta l  Energy- Re1 a t e d  

Bache lo r ' s  Mas te r ' s  Doctorate Bacbel o r ' s  Master  ' s Doc to ra te  
(Percen t )  (Percent) (Percent) (Percen t )  (.- (PercentJ 

Eng ineer i  ng 
Chemi ca 1 67.8 30.4 1.8 53.9 38.0 2.1 
C i v i  1 69.1 30 ..9 0.0 62.8 37.2 0.0 
E l e c t r i c a l  o r  e l e c t r o n i c  63.8 35.6 0.6 63.5 36.5 0.0 
Flechani c a l  70.7 29.0 . 0.4 79.2 20.5.  0 .3  
Nuclear ,  petroleum, o r  m in ing  69.7 . 27.0 3.3 65.3 31.2 2.5 
Other  66.8 32.7 0.5 66.1 33.7 0.2 

To ta l ,  eng inee r i ng  67.4 31.9 0.8 69.2 30.9 0.9 

Cn 
Science 

~n Phys i ca 1 
Math and computer 
Environmental  
L i f e  
Psycho1 ogy and soc i  a1 

T o t a l  , sc ience 

Other 

T o t a l  

- 

Source: Westat, I nc . /Na t i ona l  Science Foundat ion and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and  ~ n g i n e e r i n g  G r a d u a t e s .  



Table 43. Comparison o f  1976 and 1978 Survey: Percent 
Non-White, To ta l  Versus Energy-Related Recent Graduates 

Tota l  Energy-Re1 a ted  

1972 1974-75 1976 1972 1974-75 19 76 
Major  . - Gradua~es Graduates . Graduates Graduates Graduates Graduates 

(Percent)-(Percent)(Percei;tJ[Percenf7-. 

Science and engi nee r i  ng 5.1 ' 6.5 6.6 6.5 2.4 . 4.9 
. . 

- Engineering 
. . 

5.5 6.8 7.6 7.6 3.1 4.4 
Science .5 . 0 6.4 6.3 5.0 1.0 . ,  5.4 

Occupation 

Science and engineer ing 

~ n . ~ i  nee r i  ng 5.3 . 6 .5  7 :2 . 8.1 2.3 4.1 
Ln 
Q I .  Science 5.6 5.6.  . 7.1 3.9 1.7: .. 4.9 

. .  . 

. . 

Sou'rce: 1974-75 Graduates column; from1 Ra l l ,  Jane E . ,  ~ n e r g y - R e l a t e d .  S c i e n t i s t s . a n d  E n g i n e e r s :  . S t a t i s t i c a l  
, P r o f i l e  o f  New E n t r a n ~ s  i n t o  the work Force, 1976 (Oak Ridge, Tennessee:' Oak Ridge Associated 

. . U n i v e r s i t i e s ,  October 19'78), ORAL!-147. 1972 and 1976 Gr.aduates columns from Westat, Inc . /Nat i  onal 
Sci.ence Foundation and U.S. Dspa-tment o f  Energy, 1978 N a t i g n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and 
E n g i n e e r i n g  Gradua te s .  

NOTE: 1974-75 graduates surveyed i n  1916; 1972 and 1976 graduates surveyed i n  1978, 



Major  

Table 41. Comparison of  1976 and 1978 Survey: Percent, 
Female , To ta l  Versus Energ:y-Re1 a ted  Graduates 

T o t a l  Energy-Re1 a t e d  

1972 1974-75 1976 1972 1974-75 19 76 -. - 

Graduates Graduates Graduates Graduates Graduates Graduates 
-(Percent)- 000 

Science and eng inee r i ng  21.6 29.1 29.2 6.0 8.3 13.5 

Eng ineer ing  
Science 

Occupat ion 

Science and eng ineer ing  

Engi n e e r i  ng 
Science 

Source: 1974-75 Graduates column f rom R a l l ,  Jane E., Energy -Re la t ed  S c i e n t i s t s  and E n g i n e e r s :  S t a t i s t i c a l  
P r o f i l e  o f  New E n t r a n t s  i n t o  the work F o r c e ,  1976 (Oak Ridge, Tennessee: Oak Ridge Assoc ia ted 
U n i v e r s i t i e s ,  October 1978), ORAU-147. 1972 and 1976 Graduates c o l  unns f rom Westat, Inc . /Na t iona l  
Science Foundat ion and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and 
E n g i n e e r i n g  G r a d u a t e s .  

NOTE: 1974-75 graduates surveyed i n  1976; 1972 and '1976 graduates surveyed i n  1978. 



Table 42. -ype of Employer by 0ccupat.ion: Total 
Versus Energy-Related 1972 Graduates i n  197% 

'Type of Employer 

Pri vate i ndus t r y  

Educational ins ti tul ion '  

Federal .government 
:State and 1 ocal government 

Non-profi t .organi zat.ion 

other . . 

No answer . . 

Total . . 

41 1 Sc ient i s t s  
and Engineers 

Energy- 
Total . Related 
- r~ercent )  

Engineers 

Energy- 
Total Related 
-(~erc- 

Sc ient i s t s  
Energy- 

Total Related 
(~e r cGT)-- 

Source: Hestat,  Inc. /National science.  Foundation and U .S.  Department o'f Energy, 1978 N a t i o n a l  
S u r v e y  of R e c e n t  S c i e n e  and E n g i n e e r i n g  ~ r a d L a t e 8 .  

NOTE: Figures'may not  add t o  100.0 percent due t o  independent rounding. 

. . 



Type o f  Employer 

Table 43. Type o f  Employer by Occupation: To ta l  
Versus Energy-Related 1974-75 Graduates i n  1976 

S c i e n t i s t s  
and Engineers. Engineers S c i e n t i s t s  

Energy- En,erc.y- Enercrv- 
To ta l   elated To ta l  Re 1 a t ed  To ta l   el a t i d  

(percent)  (Percent)  ( P F Z i t )  ,(Percent! (Percent)  (Percent)  

P r i v a t e  i n d u s t r y  46.1 78.1 73.2 81.4, 29.2 . 65.6 

Educat ional i n s t i t u t i o n  20.4 10.3 7.0 7.4 28.8 . 21.4 

Federal government 10.6 5.7 12.3.  5.6 - 9.5 . 6.5 

S ta te  and l o c a l  government 11.1 2.1 5.3 2 ..l 14.8 . 1..9 
. . : .  

N o n - p r o f i t  o rgan i za t i on  10.0 . 2.2 1.3 1.5 15.4 ' . 4.7 . . 

Other 1.8 1.6 0.9 -- 2.0 : -- 2.3. . .. O'.O . .  

To ta l  100.0 10'0.0 100.0 100.0 . '1.00 . .  . 0 100; 0 ' 

. . 

Source: R a l l ,  Jane E., Energy-Related Scient is ts  and Engineers: S ta t i s t ica l  profile' o f  
New Entrants in to  the Work Force, 1976 (Oak Ridge, Tennessee: Oak Ridge, Associated 
U n i v e r s i t i e s ,  October 1978), ORAU-147. 

NOTE : Figures may n o t  add t o  '100.0 percent  due t o  independent rounding. 

. . 



Type o f  Employer 

Table 44. Tyrle o f  Employer by Occupation: To ta l  
Versus Energy-Re1 a ted  1976 Graduates i n  1978 

.All Sc ien t i s ts  
and. Engi rieers Engineers Sc ien t i s ts  

Energy- Energy- Energy- 
T ~ t a 7    elated Tota l    elated Total  Related 
- p e r c e n t )  [ 'Percent)  T e r c -  

P r i  vate i ndustry 54.1 75.4 78.5 82.9 35,2 59.3 

Educational i n s t i t u t i o n  17.6 12.6 5.5 7.8 27.1 22.9 
- 

Federal government I .6 5;7 7.8 5.0 7.5 7 .O 

State and l oca l  goverrment 8.7 1.7 4. L 0.3 12.1 4.8 

Non-profi t organi z a t i  en 4.2 1.9 0.7 1.1 6.8 3.6 

Other 

No answer 

Total  

- 
Source: Wes~a t ,  Inc.!National Sr ience F o u n d a t i o ~  and U.S. Department o f  Energy, 1978 N a t i o n a l  

S u r v e y  o f  R e c e n t  S c i e n c e  alid E n g i n e e r i n s  G r a d u a t e s .  

NOTE: Figures may n o t  add t o  100.0 percent  due t o  independent rounding. 



Table 45. Primary Work Act iv i ty  by Occupation: Total 
Versus Energy-Related 1972 Graduates i n  1978 

Sc i en t i s t s  
and Engineers . Engineers Sc i en t i s t s  

Energy- Energy- Energy- 
Act iv i ty  Total : Related Tota.1 Related Total Related 

x r c e n t )  ' ( P e r c ' e n t )  . ( P e r c e n t ) -  

Management . . 16.9' .17.7 21.9 21.3 13.2 8.5 

Teaching 

Basic research 

Appl i ed research 

Development 

Report, , technical  wri t ing 

Design 

Qua1 i t y  control 

Opera t i  ons 

Distr ibution 
Consul t i  ng 

Other 

To t a  1 

Source: Westat, Inc./Nati onal Science Foundation and U .S. Department of Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: Figures may not add t o  100.0 percent due t o  independent rounding. 



Table 46. Primary Work Activity by Occupation: Total 
Versus Energy-Re1 ated 1974-75 Graduates in 1976 

Scient is ts  
and. Engineers Engineers Scient is ts  

Energy- Energy- Energy- 
Activity Total Related Total Related Total Re1 ated 

( r e r w  (PerGXJ- - i T e f x  , 

Management 12.5 8.8 13.9 9.2 11.5 7.4 , 

Teaching 6.8 1.1 2.1 0.4 9.8 4.1 

Basic research 11.1 6.6 3.5 4 . 9  15.7 33.6 

Appl i ed research 9.1 14.1 8.1 11.6 Y 1 23.4 

Development 10.8 10.9 14.5 10.3 8.5 13.2 

Report, technical writing 2.0 1.6 1.3 0.8 2.4 4.6 

Des i qn  9.8 19.8 22.7 24.6 1.8 0.8 

Qual i ty  control 6.1 6.8 7.4 6.2 5.4 9.0 

Operations a 

Sales, marketing, e t c .  

Consulting 

Other 
Total 

$011rcf?: Rall, Jane E . ,  Enerqq-Related Sc i en t j s t s  and Engineers: S ta t i s t i ca l  
Pro f i l e  o f  New Entrants i n t o  the  Work Force, 1976 (Uak Ridge, 
Tennessee: Oak Ridge Associated Universities, October 1978), ORAU- 
147. 

NOTE: Figures may not add to 100.0 percent due  t o  Independert t: rounding. 

a~roduct ion  in Ral 1 report. 



Table 47. Primary Work Activi ty by Occupation: Total 
Versus Energy- Re1 ated 1976 Graduates i n 1978 

A1 1 S c i e n t i s t s  

Ac t iv i ty  

Management 

Teaching 

Basic research 

Appl i ed research 

De ve 1 opmen t 
Report, technical  wri t ing 

Des i gn 

Qua1 i t y  control  

Operations 

Dis t r ibu t ion  

Consul t i n g  

O t h e r  

Total 

and Engineers Engineers S c i e n t i s t s  
Energy- Energy- Energy- 

Total Related Total Related . Total Related 
( r c e n t )  ( P e r c e n t )  . ' ( P e r c e n t )  

Source: Westat, Inc./National Science Foundation and U.S. Department of Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: Figures may not add t o  100.0 percent due t o  independent rounding. 
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COMPARISON OF RECENT GRADUATES WITH TWE EXPERIENCED WORK FORCE 

The 1976 N a t i o n a l  Survey o f  Natura l  and Soc ia l  S c i e n t i s t s  and Engineers, 

conducted f o r  NSF by the  Bureau o f  Census, sampled i n d i v i d u a l s  who were 

i d e n t i f i e d  as s c i e n t i s t s  o r  engineers i n  t he  1970 Census o f  Populat ion.  

Since they  were i n  t he  work f o r c e  i n  1970, these i n d i v i d u a l s  gene ra l l y  were 

o l d e r  and had more experience than those i n  the  \!estat surveys (discussed 

e a r l i e r ) ,  who rece ived t h e i r  degrees i n  1972 o r  l a t e r .  The Census survey 

conta ined some quest ions comparable t o  quest ions asked i n  each o f  t he  Westat 

surveys. However, t he  wording o f  quest ions used i n  t he  Census survey d i f f e r e d  

somewhat from quest ions i n  t h e  Westat surveys and o n l y  rough comparisons 

can be made. I n  a d d i t i o n ,  one must use care i n  comparing r e s u l t s  from the  

1978 Westat survey ( o f  1972 and 1976 graduates) w i t h  r e s u l t s  f rom the  survey 

o f  experienced workers conducted two years e a r l i e r ,  s i nce  answers g iven  t o  

a survey i n  1978 migh t  have been d i f f e r e n t  than those recorded i n  1976. 

The methods used t o  c l a s s i f y  respondents as s c i e n t i s t s  o r  engineers a l s o  

d i  f f e r e d  between t h e  Census and Nes t a t  surveys. 

The Westat samples were drawn f rom persons who rece ived degrees i n  a 

sc ience o r  engineer ing f i e l d .  The Census sample i nc luded  on l y  persons who 

met a s e t  o f  m u l t i p l e  c r i t e r i a ,  i n c l u d i n g  f i e l d  o f  degree, occupat ion, and 

s e l  f - i  d e n t i  f i  ca t i on .  As a r e s u l t ,  many i n d i v i d u a l s  may have been excluded 

from the  Census survey who would have been i nc luded  under the  Westat c r i t e r i a .  5 

MAJOR FIELD AND OCCUPATION 

As shown i n  Table 48, recen t6  eng ineer ing  graduates seem more l i k e l y  

than experienced eng ineer ing  majors t o  be i nvo l ved  i n  energy- re la ted  

a c t i v i t i e s .  D i f fe rences  are  l a r g e s t  among c i v i l  and mechanical engineers, 

and appear t o  have increased between the  1976 and 1978 surveys. However, 

t h e  d i f f e r e n c e  may be overstated,  s i nce  the  data on experienced workers a re  

f o r  1976 on ly .  The p r o p o r t i o n  o f  energy- re la ted  experienced engineers may 

a l s o  have increased i n  those two years.  

I n  the  1976 surveys, t h e  percentage o f  new s c i e n t i s t s  whose work 

i n v o l  ved energy (3.4 percent )  was smal l e r  than the  p r o p o r t i o n  o f  experienced 

energy- re la ted  s c i e n t i s t s  (8.9 percent  i n  1976). I n  1978, t h e  energy- re la ted  

comprised up t o  7.3 percent  o f  r ecen t  graduates work ing as s c i e n t i s t s ,  much 

c l o s e r  t o  t h e  p r o p o r t i o n  of energy- re la ted  experienced s c i e n t i s t s  repo r ted  



two years e a r l  i e r .  Both new phys i ca l  s c i e n t i s t s  and new environmental 

s c i e n t i s t s  were more i nvo l ved  i n  energy- re la ted  a c t i v i t i e s  a t  t he  t ime o f  

t h e  1978 survey than recen t  graduates had been two years e a r l i e r .  However, 

t he  percentage of experienced environmental  s c i e n t i s t s  working on energy 

concerns (48.9 i n  1976) remained h ighe r  than t h e  percentage o f  recen t  

graduates i n  t h i s  ca tegory  (33-34 percent ) .  

Al though the  energy- re la ted  p r o p o r t i o n  o f  a l l  new s c i e n t i s t s  and 

engineers increased from 4.6 percent  o f  1974-75 graduates t o  8.3 percent  

o f  1976 graduates, i t  remained below t h e  12.0 percent  o f  experienced 

s c i e n t i s t s  and engineers who were energy-re lated.  This  can be a t  l e a s t  

p a r t 1  y exp la ined by the  l a r g e  p r o p o r t i  on o f  enqi neers (approx imate ly  65 

pe rcen t )  i n  t h e  experienced work fo rce ,  and the  smal l  p r o p o r t i o n  o f  engineers 

among recen t  graduates (20 percent  o r  l e s s ) .  As discussed e a r l i e r ,  engineers 

a re  more l i k e l y  than s c i e n t i s t s  t o  work on energy problems. 

Due t o  t h e  d i f f e r e n c e s  i n  c l a s s i f i c a t i o n  systems between the  survey o f  

experienced s c i e n t i s t s  and engineers and the  surveys o f  recen t  graduates, 

comparisons must be made cau t i ous l y .  Table 49 i n d i c a t e s  t h a t  experienced 

sc ience majors were more l i k e l y  than recen t  graduates t o  be work ing as 

s c i e n t i s t s .  - For  engineer ing majors, t he  tab1 e 'suggests t h a t  experienced 

workers a re  l e s s  1 i k e l y  than recent  graduates t o  be employed as engineers. 

However, the  p r o p o r t i o n  o f  experienced workers whose work i nvo l ves  engineer- 

i n g  i s  probab1.y understated.  I n  t h i s  t ab le ,  a person who i n d i c a t e d  "admin is t ra -  

t i o n  o r  management" as h i s  o r  he r  occupat ion was n o t  considered t o  be 

employed i n  e i t h e r  sc ience o r  engineer ing,  even i f  t h a t  person managed a 

sc ience o r  engi nee r i  ng p r o j e c t .  Since experienced workers a re  more 1 i k e l y  

than recen t  graduates t o  have i n d i c a t e d  " a d m i n i s t r a t i o n  o r  management" as 

an occupat ion, the  p r o p o r t i o n  o f  experjenced workers employed i n  sc ience O r  

eng ineer ing  i s  more l i k e l y  t o  be understated. 

SEX AND RACE 

According t o  t h e  1976 survey, non-whites comprised a sma l l e r  propor- 

t i o n  o f  those work ing as s c i e n t i s t s  and engineers who graduated i n  1974-75 

(2.2 percent )  than o f  experienced s c i e n t i s t s  and engineers (3.3 percent )  

(Table 50). I n  1978, the  p r o p o r t i o n  o f  non-whi t e  s c i e n t i s t s  and engineers 

had increased t o  6.9 percent  o f  1972 graduates and 4.4 percent  o f  1976 

graduates, i n d i c a t i n g  t h a t  non-whi t e  p a r t i c i p a t i o n  i n  energy-re1 ated a c t i v i t i e s  

increased between 1976 and 1978. 



The p r o p o r t i o n  o f  females among a l l  recent  graduates was h igher  than 

the 1.0 percent  among experienced workers (Table 51).  This was e s p e c i a l l y  

t r u e  of 1976 graduates by occupation (9.6 percent  female).  

TYPE OF EMPLOYER 

Table 52 compares energy- re la ted  recent  graduates w i t h  energy- re la ted  

experienced workers by type o f  employer. Recent graduates a re  more l i k e l y  

than experienced workers t o  be employed i n  educat ional  i n s t i t u t i o n s ,  b u t  

otherwise the  two groups are  s i m i l a r .  S i x  years a f t e r  graduat ion, the  

p a t t e r n  o f  1972 engineers resembles t h a t  o f  the  experienced engineers. 

PRIMARY WORK ACTIVITY 

Management and consul t i n g  a c t i  v i  t i e s  are, p r e d i c t a b l y  , more common' t o  

experienced workers than t o  recen t  graduates (Tables 53 through 55). However, 

engineers who graduated i n  1972 are  more l i k e l y  than l a t e r  graduates (though 

s ti 11 1 ess 1 i k e l y  than experienced workers) t o  be i nvo l ved  i n  management. 

New engineers a re  more l i k e l y  than experienced ones t o  work on app l i ed  

research, q u a l i t y  c o n t r o l  and operat ions.  A h ighe r  percentage o f  new than 

experienced s c i e n t i s t s  a re  a c t i v e  i n  bas ic  research, and a l a r g e r  p ropo r t i on  

of 1974 and l a t e r  graduates seem t o  be work ing i n  app l i ed  research than o f  

. t h e i r  more experienced counterpar ts .  
. . 



Table 48. Percznt Energy-Pslated: Recent Graduates Versus Experienced Workers -- 

Field 

Engineering 
Chemi cal 
Civil 
E lec t r i ca l  o r  e lect ronic  
.Mechanical 
Other 

Total ,  engineerin.g 

. Science 
Physical 
Envi ronmenta t 
Other 

Total ,  science 

Other 

Total 

19 72 
Graduates 

31.9 
15.3 
14.5 
31.5 
16.4 
19.3 

Major 

1974-75 1976 
Graduates. Graduates 
-(Percent) 

Experi enczd 
Workers 
Percent) 

21.5 
6.1 

11.3 
16.5 
14.4 
13.6 

Occupation 

15 72 1974-75 1976 Experienced 
Gracuates Graduates Graduates Workers 
(Percent) (Percent) (Percent) (Percent)  

Source: 1974-75 Graduates and Experiensed Workers columns from Rall ,  Jane E . ,  ~r?ergy-n elated S c i e n t i s t s  and E n g i n e e r s :  
S t a t i s t i c a l  P r o f i l e  o f  New 3 t r a n t s  ini% the w0r.k Force, -1976 (Dak Ridge, Tennessee: Oak Ridge Associated 
Univers i t ies ,  October 1978), ORAW-147. 1972 and 1976 Graduates columns from Nestat,  Inc./National Science 
Foundation and U. S. Oepartmrnt of Energy, 1978 N a t i o n a l  S u r v e y  if R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: The reader should remember tha.t the 1974-75 graduates and experienced wo'rkers were surveyed in 1976, while 
the  1972 and 1976 graduates ;were surveyed in  1978. 



Table 49. Comparison o f  Major F i e l d  o'f Study f o r  Highest  Degree 
Held and Occupation: Energy-Related Recent Graduates 

.Versus Energy-Related Experienced Workers 

Percent w i  t h  Occupation I 
S i m i l a r  t o  co l l ege  Major I 

!la j ' o r  

Scj  ence and engi nee r i  ng 

Engineer ing 
Science 

1972 Graduates. 1974-75 Graduates 1976 Graduates Experienced Workers 
i n  1978. i n  1976 i n  1978 i n  1976 

(Percent)  (Percent)  (Percent)  (Percent)  

Source: 1574-75 and Experienced Workers columns from R a l l ,  Jane E., ~nergy- elated S c i e n t i s t s  and E n g i n e e r s :  
S t a t i s t i c a l  Pro f i le  o f  New E n t r a n t s  i n t o  the Work Force, 1976 (Oak iRidge, Tennessee: Oak Ridge . 

Associated U n i v e r s i t i e s ,  October 1978), ORAU-147. 1972 and 1976. do1 umns f rom Westat, Inc . /Nat i  onal 
Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and 
E ~ g i n e e r i n g  G r a d u a t e s .  

NOTE: I n  t h i s  t ab le ,  the  science and engineer ing ' ie lds a re  n o t  subdiv ided i n t o  s p e c i a l t y  areas. A l l  
graduates are  i nc luded  i f  t h e i r  occupat ion i s  i n  the same major ( e i t h e r  science o r  engineer ing)  
i n  which they h o l d  t h e i r  h ighes t  degree. 



Major  

Science and engi nee r i  ng 

Engineer ing 
Science 

Occupation 

Science and engineer ing 

Engineer ing 
4 Science 
0 

Table 53 .  Percent Non-White: Energy-Related Recent 
Graduatzs Versus Ene-gy-Re1 ated Experienced Norkers 

Recent Graduates 

1972 Graduates 1974-75 Graduates 1976 Graduates 
(Percent)  (Percent)  (Percent)  

Experienced 
Workers i n  1976 

(Percent)  

Source: 1974-75 Graduates and Experienced Workers columns from R a l l ,  Jane.E., ~nergy-w elated S c i e n t i s t s  and 
E n g i n e e r s :  S t a t i s t i c a :  P r o f i l e  o f  New E n t r a n t s  i n t o  the Work F ~ r c e ,  1976 (Cak Ridge, Tennessee: 
Oak Ridge Associated U n i v e r s i t i e s ,  October 1978), ORAU-147. 1972 and 1976 Graduates columns from 
Westat, Inc . /Nat iona l  Science Fourdat ion and U.S. Department of Energy, 1978 ~ V a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g k e e r i n g  G r a d u a t e s .  

NOTE: The reader should reme~iber t h a t  t t -e 1972 and 1976 graduates were surveyed i n  1978 and the  1974-75 
graduates and experienced workers were surveyed i n  1976. 



Major 

Table 51. Percent Female: Energy-Related Recent Graduates 
Versus Energy-Re1 ated Experienced Workers 

Recent Graduates 

1972 1974-75 1976 Experienced 
Graduates Graduates Graduates bforkers (Pew- (Percent) 

Science and engi neeri ng 6.0 8.3 13.5 0.9 

Engineering 0 . 8  3 . 1  4 .3  0.2 
Science 13.3 19.5 23.7 3.5 

Occupation 

Science and engineering 5 .8  6 .7  9 .6  1.0 

Engineering 
Science 

Source: 1974-75 Graduates and Experienced Workers columns from Rall, Jane E . ,  
Energy -Re la t ed  S c i e n t i s t s  and E n g i n e e r s :  S t a t i s t i c a l  P r o f i l e  of New 
E n t r a n t s  i n t o  the Work F o r c e ,  1976 (Oak Ridge, Tennessee: Oak Ridge 
Associated Universities, October 1978), ORkU- 147. 1972 and 1976 
Graduates columns from Westat, Inc./National Science Foundation and 
U.S. Department of Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and 
Engigeerdng Gradua tew . 

NOTE : The reader should remember tha t  the 1972 and 1976 gra.duates were 
surveyed in 1978, and the 1974-75 graduates and experienced workers 
were surveyed in 1976. 



Table 52. Type o f  Employer Versus Occupation: Energy-'Related 
Recent Graduates Versus Energy-Related Experienced b!orkers 

Type o f  
Empl oyer  

' ' Recent Graduates 

1972 - ' 1974-75 19 76 Experienced. 
Graduates Graduates ' Graduates - Workers 
.(qercent) .(Percent> (Pe rcen t )  

A1 1 Sci en t i  s ts and Engi neers  

Pr i  va t e  i n d u s t r y  82.5 . .  7 8 . i  75.4 80.2 . . . 

Educat ional  i n s t i t u t i o n  5.3 10 .3  12.6 2.4 
Federal government . . 5.9 5.7 5 . .7 6 .3  

2 .1  1 .7  2.6 S ta te  and 1 ocal q,overnment. 2 .1  
Non-profi t  o rgan iza t ion  ?.7 2 .2  1.9 1.8 
Other 0 .8  . '1.6. . 0.6 6.7 
Tota l  100.0 : 100.0 100 ., 0 100.0 

.Enyi neers  

P r i  v a t e  i ndus t ry  
Educational i n s t i t u t i o n  
Federal governnient 
S t a t e  and loca l  government 
Non-profi t o rgan iza t ion  
Other  
Total  

PI-i v a t e  i ndus t ry  
Gducational '  i n s t i t u t i o n  
Federal government 
S t a t e  and loca l  government 
Non-profi t o rgan iza t ion  
Other 
Tota l  

S c i e n t i s t s  
. . .  . 

65.6 59.3 
21 .4  p 2 . 9  

6.5" 7.0 
1 ..9 4 .8  
4 .7  3.6 

Source: 1974-75 'Graduates  and Experienced Workers col umns from Ral 1 , Jane E .  , 
Energy-Rela t e d  S c i e n t i s t s  and Engineers . :  s t a t i s t i c a l  P r o f i l e  o f  New 
E n t r a n t s  i n t o  the Work F o r c e ,  1976 (Oak Ridge, Tennessee: Oak Ridge 
Associated U n i v e r s i t i e s  , .October' 1978) ,  ORAU- 147. 1972, and 1976 
Graduates columns from Westat,  Inc. /Nat ional  Sc ience  Foundation and 
U.S. Department o f  Energy., 1978 ~ a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  
and E n g i n e e r i n g  G r a d u a t e s .  

NOTES: The r e a d e r  shovld remember tha . t  t h e  1972 and, 1976 gradua tes  were 
I , 

surveyed i n  1978, and the/1974-75 gradua tes  and experienced workers 
were surveyed i n  1976. 

Figures  may n o t  add. t o  100.0 P e r c e n t  . . due t o  independent rounding. 



Table 53. Pr imary Work A c t i v i t y  o f  S c i e n t i s t s  and Engineers: Energy- 
Re1 a ted  Recent Graduates Versus Energy-Re1 a ted  Experienced LJorkers 

Recent Graduates 

Primary 
Work A c t i  v i  t y  

Management 

Teaching 

Basi c research 

App l ied  research 

Ueve i opment 

Report, t echn i  ca l  w r i t i n g  

Desi gn 

Qua1 i ty c o n t r o l  

Operat ions 

D i s t r i b u t i o n  

Consul ti ng 

Other 

To t a  1 

1972 
Graduates 
PercentJ- 

17.7 

2.2 

5.1 

9.0 

8.1 

6.0 

12.6 

5.3 

11.5 

1.7 

6.1 

14.6 

100.0 

1974-75 . 1976 
Graduates Graduates 
(Percent)- 

Experienced 
Workers 

(Percent)  

26.3 

0.7 

1.1 

5 :4 

10.8 

3.0 

15.6 

3.7 

11.4 

2.9 

8.8 

10.4 

1.00.0 

,Source: 1974-75 Graduates and Experienced Workers columns f rom Ral(1, Jane E., 
Energy -Re la t ed  S c i e n t i s t s  and E n g i n e e r s :  S t a t i s t i c a l  P r o f i l e  o f  New 
E n t r a n t s  i n t o  the work Force, 1976 (Oak Ridge, Tennessee: Oak Ridge 
Associated U n i v e r s i t i e s ,  October 1978), ORAU- 147. 1972 and 1976 
Graduates columns from Westat, Inc . /Nat iona l  Science Foundation and 
U.S. Department of Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  
and E n g i n e e r i n g  G r a d u a t e s .  

NOTES: The reader  should remember t h a t  the '1972 and 1976 graduates were 
surveyed i n  1978, and t h e  1974-75 graduates and experienced workers 
were surveyed i n  1976. 

F igures may n o t  add t o  100.0 percent  due t o  independent rounding. 



Tab1 e 54. Primary Work Acti  vi t y  of Engineers : Energy-Re1 a t e d  
Recent Graduates Versus Energy-Related Experienced Workers 

Primary 
Work A c t i v i t y  

Recent Graduates 

1972 . . 1974-75 1976' Experienced 
Graduates Graduates Graduates ' Workers 
(Percent)- (Percent) . (Pe rcen t )  

Management 21.3 9.2  14.5 27.6 

Teaching 1.7 0 .4  0 .7  0 .6  
. . Basic  r e sea rch  1.5 4.9 2.5 0 .4  

Applied r e sea rch  . . 6 . 8  11.6 5.4 3.1 

Development- '9.4 10.3 9.'1 10.7 

Report ,  t e chn ica l  w r i t i n g  

Des i gn 

Qua1 i t y  con t ro l  

Opera t ions  

D i s t r i b u t i o n  

Consul t i  ng 

Other 

Tota l  

Source: 1974-75 Graduates and Experienced bforkers calumns from R a l l ,  Jane  E., 
Energy -Re la t ed  ' S c i e n t i s t s  and Engineers: , 9 L a t i s L i c a l  P r o f i l e  of New 
E n t r a n t s  Into the Work.t;'ol'ce, 1.976 (Oak Ridge, Tennessee: Oak Ridge 
Assoc ia ted  . U n i v e r s i t i e s ,  October 1978) ,  ORAU-,147. 1972 and 1976 
Graduates col  umns from Westat ,  Inc .  /Nat i  onal Sc ience  Foundat'l on and 
U.S.. Department o f  Energy, 1978 Nat iona l  S u r v e y  of Recant S c i e n c e  
and E n g i n e e r i n g  G r a d u a t e s .  

NOTES: The r e a d e r  should  remember t h a t  t h e  1972 and 1976 gradua tes  were . . 

surveyed i n  1978, and t h e  1974-75,graduates  and experienced workers 
were su rveyed  i n  1976. 

F igures  may no t  add t o  100;O pe rcen t  due t o  independent rounding. 



Table 55. Pr imary Work A c t i v i t y  o f  S c i e n t i s t s  : Energy-Related 
Recent Graduates Versus Energy- Rela t e d  Experienced Workers 

Recent Graduates 

! Primary 1972 1974-75 1976 Experienced 
Work A c t i v i t y  Graduates Graduates Graduates Workers 

(Percent7 (Percent) - (Percent)  

I Management 8.5 7.4 6.2 20.6 
Teaching 3.3 4.1 3.3 1.1 

Basic  research . ,14.5 ,13.6 17.3 4.5 

App l ied  research 

Development 

Report, t echn i ca l  w r i t i n g  7.1 4.6 5.1 4.7 

Design 1.1 0.8 2.1 1.6 

Qua1 i ty c o n t r o l  6.0 9.0 5.1 4.7 

Operat ions . 

D i s t r i b u t i o n  

Consul ti ng 

Other 

To ta l  

Source: 1974-75 Graduates and Experienced Workers co l  umns f rom Ral 1 , Jane E. , 
Energy -Re la t ed  S c i e n t i s t s  and E n g i n e e r s :  . S t a t i s t i c a l  P r o f i l e  o f  New 
E n t r a n t s  i n to  the Work ~ o r c e ,  1976 (Oak ' R i  dge, Tennessee : Oak Ridge 
Associ a ted  Uni v e r s i  t i e s  , October 1978), ORAU-147. 1972 and 1976 
Graduates columns from Westat, Inc . /Nat iona l  Science Foundation and 
U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  
and  E n g i n e e r i n g  G r a d u a t e s .  

NOTES: The reader  should remember t h a t  t he  1972 and 1976 graduates were 
surveyed i n  1978, and . the  1974-75 graduates and experienced workers 
were surveyed i n  1976. 

F igures may n o t  add t o  100.0 percent  due t o  independent rounding. 



NOTES 

Jane E; R a l l  , Energy-Related  S c i e n t i s t s  and E n g i n e e r s :  S t a t i s t i c a l  Prof i le  
o f  New E n t r a n t s  i n t o  the Wcrk Force ,  1976 (Gak Ridge, Tennessee: Oak 
Ridge Associated U n i v e r s i t i e s ,  October 1978), ORAU-147. 

2Michael G. F inn  and Jane E. R a l l ,  ~nergy- elated S c i e n t i s t s  and E n g i n e e r s :  
S t a t i s t i c a l  P r o f i l e  f rom the NSF Nat iona l  Sample ,  1976  (Oak Ridge, Tennessee: 
Oak Ridge Associated Uni v e r s i  t i e s ,  May 1978), ORAU-143. 

3 ~ i f f e r e n c e s  are  d iscussed i n  R a l l  (1976). 

4See Ral 1 ( 1976). 

s t o r  t u r t h e r  exp lanat ion ,  see Finn and R a l l  (1976) .  

bFor  convenience, " recen t  graduates" i s  used here t o  r e f e r  t o  t h e  1972, 
1974, 1975, and 1976 graduates ' i nc luded  i n  t h e  Wes t a t  surveys. "Experienced" 
workers denotes those i nc luded  i n  t he  Census survey. 
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Major  

Table A-1. D e t a i l e d  Major  F i e l d  o' Study f o r  High2st Degree Held  Versus Major Energy Scsusce: E iergy-Rela ted 1972 Graduates i n  197aa 

Eng ineer ing  
Chemical 
C i v i l  
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuc lear ,  petroleum, o r  m in ing  
Other  

T o t a l ,  eng inee r i ng  

Science 
Phys i ca l  
Math and computer 
Environmental  
L i f e  
Psychology and soc i  a1 

T o t a l ,  sc ience 
Other  

T o t a l  

.- 

Coal and 
Coal Products Percent 

-- Encrgy S o ~ r c e  

Na tu ra l  
Pe t ro leun  Percent Gas Percent  Nuc lear  Percent So la r  Percent  Other Percent  

S O U ~ C ~ :  Westat, I n c . / ? d a t i ~ n a l  Science Foundat ion and U . S .  Derar'fliTent o f  Energy, 1978 Nat iona l  Su-vey  o f  Rscent  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

i4OTE: F igu res  may n o t  add t o  t o t a l s  due t o  indeperdent  rou rd ing .  

a ~ u e  t o  t h e  sma l l  number of  respondents i n  eacn d e t a i l e d  ,cate;pr:i, and t h e  l a r g e  weights  assigaed t o  wine respondents, t h e  d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a r e  less. r e l i a b l e  than the  aggregated f i g u r e s  use: e lsevhere  i n  t h i s  r e p o r t .  



Table A-2. De ta i led  Major F i e l d  o f  Study f o r  Highest Cegree l l e l d  Versus Major Energy Source: 1976 Graduates i n  1978a I 
Enerqv source 

Coal and ~ a t u r a i  
Coal Products Percent Petroleunl Percent Gas Percent Nuclear Percent Solar  Percent Other Percent 

Engineering I 

Chemi c a l  305 7.2 914 11.7 292 7.7 62  1.2 100 6 . 1  144 6.9 
C i v i l  109 9.7 559 7.1 211 5.6 419 8.0 105 6.4 137 6.6 
E l e c t r i c a l  o r  e l e z t r o n i c  346 8.2 709 9.0  206 5.4 32 1 6.1 36 2.2 235 11.3 
l lechanical 647 15.3 764 9.7 625 16.5 696 13.3 327 19.9 111 5.4 
Nuclear, petroleum, o r  min ing 234 5.5 492 6.3. 47 1.2 0 0.0 79 3.8 690 13.2 
Other 313 a AXE - 727 19.2 - 614 - 11.7 206 280 133_ 

Tota l ,  engineer ing 2,254 53.4 4,073 51.9 2,108 55.5 2,802 53.4 774 47.2 986 47.5 

I 
i 

Science 
Physica l  
Math and computer, 
Environmental 
L i f e  
Psychology and s o c i a l  

To ta l ,  science . 
Other 

Cotal 4.224 100.0 7,842 100.0 3,795 100.0 5,251 100.0 1,641 100.0 2,077 100.0 1 

P 
h -  

Source: Westat. Inc. /Nat ional  Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g , C r a d u a t e s .  

NOTE: Figures may n o t  add t o  t o t a l s  due t o  independent rounding. 

a ~ u e  t o  the small  mmber o f  respondents i n  each d e t a i l e d  category, and the la rge  weights assigned t o  some respondents, the d e t a i l e d  f i g u r e s  i n  
t h i s  tab le .  are l e s s  r e l i a b l e  than the aggregated f i g u r e s  used elsewhere i n  t h i s  r e p o r t .  



Table A-3. D e t a i l e d  Oczupation Versus Major Enercy Source Invo l ved  i n  Energy-Related A c t f v i t i e s :  Energy-Related 1972 Graduates i n  1978a 

Occupat ion 

Enet-av Source 

Coal and Na tu ra l  
Coal 'roducts Percent Petroleum Percent Gas Percent Nuclear Percent So la r  Percent Other Percent 

Eng ineer ing 
Chemical 132 4.9 334 4.7 173 6 . 1  . 165 3.9 33 1.8 41 1.9 
C i v i l  135 4.7 184 2.6 24 0 . 8  202 4.8 13 0.8 82 3.8 
E l e c t r i c a l  o r  e l e c t r o n i c  538 13.8 206 2.9 158 5 .6  174 4.2 108 6 .1  440 20.5 
Mechanical 59b 15.3 1,236 17.4 374 13.2 637 15.2 270 15.2 16 0.7 
Nuclear,  petroleum, o r  min ing 331 8.5 868 12.2 499 17.6 1,588 37.8 11 0.6 83 3.9 
Other -.BE 9 5 0  L 3 A 3 1 6 d a a 3 8 3  i U 8 J U 4 8 5 2 2 . 6  

T o t a l ,  eng ineer ing 2.650 . 67.9 3,786 53.4 1,544 54.6 3,149 75.0 753 42.4 1,147 53.4 

Science 
Phys ica l  
Math and computer 
Envi ronmental 
L i f e  
Psychology and s o c i a l  

T o t a l ,  sc ience 
Other 

T o t a l  

P 
m 

Source: Westat, Inc . /Nat iona l  Science FoundeSion and U.S. k p a r t r e n t  of Energy, 1978 N a t i o n a l  S u r v e y  of R e c a t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: F igures may n o t  add t o  t o t a l s  due tc. independent r w n d i n g .  

a ~ " e  t o  t h e  smal l  number o f  respondents i n  ez:h d e t a i l e d  CatEgory, and the  l a r g e  weights assigned t o  some re;pc+ndents, the d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a r e  l e s s  r e l i a b l e  than the a g g r e ~ s t e d  f i g u r e s  used 2lsewhere i n  t h i s  r e p o r t .  



Occupat ion 

Table A-4. D e t a i l e d  Occupat ion Versus Major '  Energy Source Invo l ved  i n  Energy-Re1 a ted  A c t i v i t i e s :  Energy-Related 1976 Graduates i n  1978 

Energy Source --..-- 

Eng ineer ing  
Chemical 
C i v i l  
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuc lear ,  petroleum, o r  m in ing  
Other  

T o t a l ,  eng inee r i ng  

Science 
Phys i ca l  
Math and computer 
Environmental  
L i f e  
Psychology and s o c i a l  

T o t a l ,  sc ience 
Other  

Coal and Na tu ra l  
Coal Products pe rcen t  Petroleum .)ercent Gas . Percent Nuc lear  Percent  So la r  Percent  Other  Percent  

T o t a l  ' 4,224 100.0 7,842 100.0 3,795 100.0 5,2E1 100.0 1,641 100.0 2,077 100.0 

Source: Westat, I nc .  /Na t i ona l  Science Foundat ion and U. S. Department o f  Energy, 1978 Nat iona l  Survey  of Recent  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: F igures  may n o t  add t o  t o t a l s  due t o  independent rounding. 

a ~ u e  t o  t he  smal l  number o f  respondents i n  each d e t a i l e d  category,  and t h e  l a r g e  weights  assigned t o  some respondents,  t h e  d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a r e  l e s s  r e l i a b l e  than t h e  aggregated f i g u r e s  used elsewhere i n  t h i s  r e p o r t .  



Table A-5. Major Energy Source 1nvol ved i n  Energy-Related A c t i v i t i e s  
Versus Highest Degree He1 d: Energy-Re1 a t e d  1972 Graduates in  1978 

Hiahest  Dehree Held 

Energy Source Bachelor 's  

Coal, coal products 2,315 

Petroleum 3,290 

Natural gas 2,081 

I'iuc l e a r o  2,243 

Sol a r  1,012 

Other 440 

No da ta  940 

Total 12,322 

Percent 

59.3 

46.2 

73.6 

53.4 

50.0 

20.5 

81.0 

52.7 

Master ' s  o r  
Doctorate Percent  

40.7 

53.8 

26.3 

46.6 

50.0 

79.5 

19.1 

47.3 

Source: Westat, ' Inc./National Science Foundation and U.S. Department of 
Energy, 1378 N a t i o n a l  S u r v e y  o f  Recen t  Science and E n g i n e e r i n g  
Gradua tes .  

NOTE: Figures may, not add t o  t o t a l s  due t o  i n d e ~ e n d e n t  rol.rndin9. 

a ~ n ~ l u d e s  f i s s i o n  and fus ion .  



Tab1 e  'A-6. Ma jo r  Energy Source I n v o l v e d  i n  Energy-Related A c t i v i t i e s  
Versus H ighes t  Degree tie1 d: Energy-Re1 a t e d  1976 Graduates i n  1978 

H ighes t  Degree He ld  

Energy Source 

Coal, coa l  p roduc ts  

Pet ro leum 

Na tu ra l  gas 

~ u c l e a r  a 

S o l a r  

o t h e r  

No da ta  

T o t a l  

Master 's  o r  
Bache lo r ' s  Percent  Doc to ra te  Percent  

Source: Westat, Inc . /Na t iona l  Science Foundat ion and U.S. Department o f  
. . Energy, 1978 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  

G r a d u a t e s .  

NOTE: F i ~ u r e s  may n o t  add t o  t o t a l s  due t o  independent roundina.  

a ~ n c l  udes f i s s i o n  and f us i on .  



Ta2le A-7.  Type o f  Ewployer Versus Major Energy Source Invo l ved  i n  
Energy-Re1 ated A c t i  v i  t i  2s : Energy-Related 1972 Graduates i n  1978a 

Energy Source 

Coal, Coal P e t r o l -  Natura l  
Employer Products Perce- t  eum Percent Gas Percent Nuclear Percent So la r  Percent Other Percent No .Data Percent 

p - _ _ - - p ~ -  

P r i v a t e  i n d u s t r y  3,462 89.01 6,536 93.2 2,669 94.4 3,043 73.5 1,213 59.9 1,207 57.7 731 63.0 

Educat ion 84 2.2 187 2.6 0 0.0 244 5.9 509 25.1 167 8.0 4 3 3.7 

A1 1 governmnt  
( c i v i l i a n )  263 6.7 192 2 .7  128 4.5 418 10.1 117 5.8 401 19.1 340 29.3 

Other 81 - 2.1 - 107 - i . 4  29 1.0 432 10.4 185 9.2 318 15.2 4 6 4.0 - - - - - - -  - - - 
Tota l  3,890 100.0 7,121 10~1.0 2,826 i00.0  4,138 100.0 2,024 100.0 2,092 100.0 1,161 100.0 

Source: Westat, Inc . /Nat iona l  Science Foundation a n i  U..S. Department o f  Energy, 1976 N a t i 3 n a l  S u r v e y  of Recent  S c i e a c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: F jgures may n o t  add t o  to ta l ;  due t o  independe7t round ing.  

aDue t o  the small number o f   responder.:^ i n  each d e t a i l e d  category ,  and the l a r g e  weights  assigned t o  some respondents, the d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a re  less  r e l i a b l e  than t k e  aggregated f i g u r . 2 ~  used elsewhere i n  t h i s  r e p o r t .  



Table A-8. Type o f  Employer Versus ~ a j o r  Enerqy Source Invo l ved  i n  
Energiy-Related A c t i v i t i e s :  Energy-Related 1976 Graduates i n  1978a 

Coal, Coal 
Employer Products Percent 

P r i v a t e  i n d u s t r y  3,169 78.5 

Educat ion 448 11.1 

A1 1 government 
( c i v i l i e n )  265 6.6 

Other 157 - 3.9 

To ta l  4,039 100.0 

P e t r o l  - 
eum 

6,839 

475 

482 

0 

7,796 

Energy Source 

Natura l  
Percent Gas Percent Nuclear Percent So la r  Percent Other Percent No Data Percent ----------- 

Source: Westat, Inc . /Nat iona l  Science Foundat ion and U.S. Depar tnent .o f  Energy, 1978 Nat iona l  Survey  o f  Recent  s c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: Figures may n o t  add t o  t o t a l s  due t o  independent rounding. 

? ~ u e  t o  the  smsl l  number o f  respondents i n  each d e t a i l e d  category, and the l a r g e  weights assigned t o  some respondents, the d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a re  l e s s  r e l i a b l e  than the  aggregated f i g u r e s  used elsewhere i n  t h i s  repo r t .  



Salary 
(Do l la rs )  

10,000 o r  less  

10,100 t o  15,OCCI 

15,100 t o  20,003 

20,100 t o  25,0011 

25,100 t o  30,000 

Over 30,000 

Tota l  

Table A-9. Annual Salary Versus Major Energy 
Source: Energy-Related 1972 Graduates i n  197Ea 

Coal , Coa 1 
Prodmts Percent 

Energy Eource 

F e t r o l -  Hatural 
eum Percent Gas Percent Nuclear ----- Percent 

6.2 

7.3 

22.3 

43.2 

14.4 

6.6 - 
100.0 

Solar Peroent Other -- Percent 

3.9 

5.4 

20.8 

45.5 

12.5 

11.8 

100.0 

Source: westat, I n c . / N a t i a a l  jc ience Fouridation and U.S. Department o f  Energy, 1978 National Survey of Recent S c i e n c e  and Engineering 
Graduates .  

~ T E :  Figures may no t  add t o  t o t a l s  due t o  independent rounding. 

a ~ u e  t o  the small number of. respondent; i n  each d e t a i l e d  category, and the l ! a r ~ e  weights assigned t o  some respondents, the d e t a i l e d  
f i gu res  i n  t h i s  tab le  are less r e l i a b l e  than the aggregated f igu res  used elsewhere i n  t h i s  repor t .  



Table A-10. Annual Salar '  Versus Ma'or Enerq 
Source: Energy-Related d 7 6  Gradua t:s i n  197;' 

---- -- Energy source 
Coal, Coal Petrol - Natural *- Products Percent eum Percent Gas Percent Nuclear Percent Solar  Percent Other Percent 

10,000 o r  l e s s  359 9.0 432 .6 .0  560 15.1 1,057 21.4 491 31.8 285 16.2 

10,100 t o  15,000 757 19.1 1,327 18.2 655 , 17..6 1,010' 20.5 350 22.7 477 27.3 

15.100 t o  20,000 2,031 51.2 3.060 42.0 1,259 33:9 2,102 42.6 475 30.8 585 33.4 

20,100 t o  25,000 758 19.1 1.788 24.5 671 18.0 502 10.2 191 12.4 251 14.4 

25,100 t o  30,000 48 . 1.2 434 6.0 430 11.6 201 . . 4.1 0 0.0 111 6.4 
Over 30,000 2 - 0.3 246 3.4 62 1.3 36 2.3 - - 142 3.8 - - - -. - -  39 2.2 
Tgta 1 3,965 100.0 7,287 100.0 3,717 100.0 4,934 100.0 1,542 100.0 1,748 100.0 

Source: Westat, Inc./National Science Foundation and U.S. Department of Energy, 1978 N a t i o n a l  S u r v e y  o f  Recent  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s .  

NOTE:' Ficures may not add t o  t o t a l s  due t o  independent rouncling. 

t o  the  small numberbf respondents in .each de ta i led  category, and the  la rge  weights assigned t o  some respondents, the de ta i led  ' 

f igures  i n  t h i s  t ab le  a r e  l e s s  r e l i a b l e  than the  aggregeted f igures  used elsewhere i n  t h i s  report .  . . 



Major 

Tsb le  A-11. Major F ie75 o f  Study f o r  H ighest  Degree ~ e i d  versus Major  
Energ j -Re la ted A c t i v i t y :  Energy-Related 1972 Graduates i n  1978O 

Energy-Related ~ c t i v i  t y  

Engi n e e r i  ng 
Chemical 
C i  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechani c a l  
Nuc lear ,  petroleum, o r  min ing 
Other  

T o t a l ,  eng inee r i ng  

Science 
Phys i ca l  
Math and computer 
Environmental  
L i f e  
Psychology and soc i  a1 

T o t a l ,  sc ience 

Other  

T o t a l  

Manufactur jno T r a n s p o r t c t i o n  Environmental  
E x p l o r a t i o n  E x t r a c t i o n  o r  orocess i  n g  Generat ion o r  Storege Conservat ion Impact Other 



Major  

Eng ineer ing  
Chemical 
Ci  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuclear,  petroleum, o r  m in ing  
Other  

To ta l ,  eng inee r i ng  

Science 
Phys i ca l  
Math and computer 
Environmental  
L i f e  
Psychology and s o c i a l  

T o t a l ,  sc ience 

Table A-11. Major  F i e l d  o f  Study f o r  H ighest  Degree Held  Versus Major  Energy- . 

Re la ted A c t i v i t y :  Energy-Relat2d 1972 Graduates i n  1978a (Cont inued) 

Energy-Related A c t i v i t y  

Manufac tur ing  T r a n s p o r t a t i o n  Environmental  
Ex l o r a t i o n  E x t r a c t i o n  o r  Process in  Generat ion o r  Storace Conservat ion -k I P e r c e n t )  -- - I m  a c t  Other  

(Percent )  P e r c e n t  ( F G G i t )  

Other  0.8 0.0  6.5 3.3 . 6.2 '2.7 14.2 13.8 

T o t a l  100.0 100.0 100. C 100.0 .100.0 100.0 100.0 100.0 

Source: Westat, :nc. /Nat ional  Science Foundat ion and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  Recent  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: F igures  nay n o t  add t o  t o t a l s  due t o  independent rounding. 

a ~ u e  t o  t h e  smal l  number o f  respondents i n  each d e t a i l e d  ca tegory ,  and t h e  l a r g e  weights  assigned t o  some respondents,  t he  d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a r e  l e s s  r e l i a b l e  than t h e  aggregated f i g u r e s  used elsewhere i n  t h i s  r e p o r t .  



Major  -- 

E n g i ~ i e e r i r ~ q  
Chemical 
C i v i l  
E l e c t r i c a l  o r  e l e c t r o n i c  
'lechani c a l  
Nuclear,  petroleum, o r  m in ing  
Other  

T o t a l ,  eng inee r i ng  

Science 
Phys i ca l  
Math and computer . 
Environmental  
L i f e  
Psychology and s o c i a l  

T o t a l ,  sc ience 

g Other  

T o t a l  

Table .A-12. Major F i e l d  o f  Study f o r  H ighest  Degree Held  Versus Ma jo r  
Erergy-Related Acf iv i t .4:  Energy-Related 1976 G r a d u ~ t e s  i n  1973" 

Energy-Related A c t i v i t y  

Manufac tur ing  Transp6rta:i on Environmental  
E x p l o r a t i o n  E x t r a c t i o n  o r  Frocess ing Generat ion o r  Storag? Conservat ion Impact Other  



~ n ~ i  n e e r i  ng 
Chemical 
C i v i l  
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
iducqear, petroleum, o r  m in ing  
Other 

T o t a l ,  eng ineer ing  

Science 
Phys i ca l  
Nath  and computer 
Envi  ronnenta l  
L i f e  
Psychology and s o c i a l  

T o t a l ,  sc ience 

? Other  

w T o t a l  

Table A-12. Major  F i e l d  o f  Study f o r  t l i g h e i t  Degree Held Versus Maj.or 
Energy-Related A c t i v i t y :  Energy-Related 1976 Graduates i n  19780 (Cont inued) 

Eneray-Related A c t i v ' t y  
..- 

Manufac tur ing  T ranspo r ta t i on  Environmental  
Ex l o r a t i  on E x t r a c t i o n  o r  Process in  Generat ion Conservat ion Other  'k - (Percent )  9e (Percent )  + ( P K ~ )  

Source: Westat, Inc . /Nat iona l  Science Foundat ion and U.S. Department of  Energy, 1978 .Vationdl S u r v e y  o f  Recent S c i e n c e  and Engineer ing  G r a d u a t e s .  

NOTE: F igures  nay n o t  add t o  t o t a l s  due t o  indenendent rounding. 

t o  t h e  smal l  number of respondents i n  each d e t a i l e d  category,  and t h e  l a r g e  weights  assigned t o  some respondents,  t he  d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a re  l e s s  r e l i a b l e  than t h e  aggregated f i g u r e s  used elsewhere i n  t h i s  r e p o r t .  



Occupat ion 

Table A- 13. D e t a i l e d  Occu~.a t ion  Versus Mator Energy-Related A c t i v i  t y i  Eneray-Re1 a ted  1372 Graduates i n  i 9 i 8 a  

Eng ineer ing  
Chemical 
C i v i l  
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuc lear ,  petroleurn, o r  m in ing  
Other  

T o t a l ,  eng inee r i ng  

Science 
Phys i ca l  
i,lath and computer 
Environmental  
L i f e  
Psychology and s o c i a l  

To ta l ,  sc ience 
Other  

T o t a l  

Enerqy-Related A c t i v i t y  

Manufac tur ing  T ranspo r ta t i on  Environmental  
E x p l o r a t i o n  Extracti8on o r  Process ing Generat ion o r  Storany Conservat ion Impact Other  



Table A-13. De ta i l ed  Occupation Versus Major Energy-Related A c t i v i t y :  Energy-Related 1972 Graduates i n  1978a (Cont inued) 

Energy-Related A c t i v i t y  

Manu'acturi ng Transpor ta t ion Environmental 
Ex l o r a t i o n  E x t r a c t i o n  o r  P-ocessin Generation Conservat ion Im a c t  Other m r -  + 1 ~ e r c e n t )  (?ercent )  '7dkX-T ( P G E G ~ )  

Engineering 
Chemical 
C i v i l  
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuclear,  petroleum, o r  min ing 
Other 

To ta l ,  eng ineer ing 

Science 
Phys ica l  
Math and computer 
Environmental 
L i f e  
Psychology and s o c i a l  

To ta l ,  science 

? Other 

+ Tota l  

0.0 3.8 7.0 9.7 0.0 1.6 5.0 7 .1  
18.4 1.1 3.4 5.6 1.8 0.0 0.0 12.7 
57.0 7.4 0.0 1.3 1.4 1.6 3.4 2.9 
0.0 0.0 0.9 1.0 0.0 7.5 24.3 3.6 
1.3 0.0 0.0 -L!l -- 10.6 3.0 

12.2 11.3 
.- 9-5- - 5 2  

76.7 17.7 13.8 10.7 42.2 31.4 
2.9 -. 5.8 - 18.7 - 10.0 13.1 -- 22.0 11.6 19.7 

100.0 100.0 BOO. 0 100.0 100.0 100.0 100.0 100.0 

Source: Westat, Inc . /Nat iona l  Science Foundation and U.S. Department o f  Energy, 1 9 7 8 : ~ a t i o n a l  S u r v e y  o f  Recent  S c i e n c e  and ~ n ~ i h e e r i n ~  G r a d u a t e s .  

NOTE: Figures may n o t  add t o  t o t a l s  due t o  independent rounding 

aDue t o  the smal l  number o f  respondents i n  each d e t a i l e d  category, and t i e  l a rge  weights assigned t o  sore respondents, the d e t a i l e d  f i gu res  i n  
t h i s  t a b l e  are l ess  r e l i a b l e  than the  aggregated f i g u r e s  used elsewhere i n  t h i s  r e p o r t .  



Occupat ion 

Tab le  A-14. Detai le.5 Occupation Versus Major  Eneroy-Related A c t i v i t y :  Cnergy-Related 1976 l j raduates i n  1978" 

Eng ineer ing  
Chemical 
C i  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuc lear ,  petroleum, o r  m in ing  
Other  

T o t a l ,  eng ineer ing  

Sc i  ence 
Phys i ca l  
Math and computer 
Environmental  
L i f e  
Psychology and s o c i a l  

T o t a l ,  sc ience 
Other  

D 
I 

T o t a l  
N 
0 

Energy-Related A c t i v i c j  

Maru fac tu r i  ng Transpor:3tion Environmental 
E x p l c r a t i o n  E x t r a c t i o n  o r  Processing Generat io r  o r  Stor3ge Conservat ion Impact Other 



Occupation 

Table A-14. D e t a i l e d  Occupation Versus Major Energy-Related A c t i v i t y :  Energy-Related 1976 Graduates i n  197aa (Continued) 
. . 

Energy-Related' A c t i v l  t y  

l4anufactur i  ng Transpor tat ion Environmental 
Ex l o r a t i o n  ~ x t r a c t i ' o n  o r  Processin Generation Conservat ion Other 
$ k G X ) -  TPercent) T~ IPercent )  P e r c e n t  (PiGESit)  

Engineering 
Chemical 1.7 1.3 14.0 1.4 0.6 14.2 4.4 5.8 
C i  v i  1 3.6 6.2 8.4 16.6 8.1 0.0 2.4 2.8 
E l e c t r i c a l  o r  e l e c t r o n i c  3.3 2.6 3.5 13.3 19.7 5.5 2.0 7.8 
Flechani ca1 0.0 2.4 24.4 27.0 12.8 28.6 5.5 6.4 
Nuclear, petroleum, o r  min ing 18.5 60.2 10.6 14.2 5.4 1.0 6.8 8, 7 
Other 1.3 5.2 17.2 12.3 15.5 12.8 28.8 ' 12.0 

To ta l ,  engineer ing 28.4 77-3 m-7 6K-a 6 m  62.1 50.0 ax?; 
Science 

Physica l  
Math and computer 
Environmental 
L i f e  
Psychology and s o c i a l  

T o t a l ,  science 
Other 

? Tota l  
IU + 

Source: Wes t a t .  [nc./f4ational Science Foundation and' U.S. Departnlent o f  Energy, 1978 Nat ional  Survey  o f  Recent Sc i ence  and ~ n g i n e e r i n g  Gradua te s .  

NOTE: Figures may n o t  add t o  t o t a l s  due t o  independent rounding. 

. a ~ u e  t o  the small  number o f  respondents i n  each d e t a i l e d  category. and the l a r g e  weights assigned t o  so,ne respondents, the d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a re  l e s s  r e l i a b l e  than the aggregated f i g u r e s  used elsewhere i n  t h i s  repor t .  



Table A- 15. Pr imary  !+lark A c t i  v i  t y  l e r s u s  hfa j o r  Energy-Related A c t i v i t y :  Energy-Rele t e d  1972 Graduates i n  197aa 

Work 
A c t i v i t y  

Management 

Teaching 

Bas ic  research 

Appl i e d  research 

Oevel opmenl 

Report ,  t e c h n i c a l  w r i t i n g  

Design 

Qua1 i t y  c o n t r o l  

Opera t ions  

D i s t r i b u t i o n  

Consu l t i ng  

Other 

? T o t a l  
r u  
N 

Manufac tur ing  T ranspo r ta t i on  Environmental  
E x p - o r a t i o n  Ex t rac t i o r ;  o r  Processing &enerat ion o r  S t o r a g  C o n s e r v a t i m  Impact Other  

Source: Westat, I nc . /Na t i ona l  Science Founcat ion and U.S. Oepartnent o f  Energy, 1 9 7 8 - N a t i o n a l  S u r v e y  of R-nt S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: F igu res  may n o t  add t o  t o t a l s  due t o  independent r3unding. 

aDue t o  t h e  smal l  number o f  respondents i n  ~ i i c h  d e t a i l e d  categw-y and t: ie l a r ~ e  weights  assigned t o  some r s p o n d e n t s ,  t h e  d e t a i l e d  f i g u r e s  i n  
t h i s  t a b l e  a r e  l e s s  r e l i a b l e  than t h e  aggregated f i g u r e s  used e l ~ e w h e r e  i n  t h i s  r e p o r t .  , 



Table A-16. Pr imary  Work A c t i v i t y  Versus Major  Energy-Related 
A c t i v i t y :  Energy-Related 1976 Graduates i n  1978a 

:lark 
A c t i v i t y  

Managemnt 

Teaching 

Bas ic  research 

A p p l i e d  research 

Development 

Repor t ,  t e c h n i c a l  w r i t i n g  

Design 

Qua1 i ty c o n t r o l  

Opera t ions  

D i s t r i b u t i o n  

Consu l t i ng  

Other  

T o t a l  

Energy-Related A c t i v i t y  

Manufac tur ing  T ranspo r ta t i on  Environmental  
E x p l o r a t i o n  E x t r a c t i o n  o r  Processing Generat i  on o r  Storage Conservat ion  Impact - Other 

Source: Westat, Inc . /Nat iona l  Science Foundat ion and U.S. Department o f  Enefgy, 1978 Nat iona l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s .  

NOTE: F igures  may n o t  add t o  t o t a l s  due t o  independent rounding. 

a ~ u e  t o  t h e  smal l  number o f  respondents i n  each d e t a i l e d  category,  and t h e  ' la rge weights  assign?d t o  some respondents,  t h e  d e t a i l e d  
f i g u r e ;  i n  t h i s  t a b l e  a r e  l e s s  r e l i a b l e  than t h e  aggregated f i g u r e s  used elsewhere i n  t h i s  rep-3r t .  



Table A-17. Annusl Salary Versus Msjor Energy-Related A c t i v i t y :  .ine:-gy-Related 1972 Graduates i n  1978a 

10,000 o r  l ess  

10,100 t o  15,000 

15,100 t o  20,000 

20,100 t o  25,000 

25,100 t o  30,000 

Over 30,000 

I Tota i  

Annual Salar -+ 
I 10,000 o r  l ess  

10,100 t o  15,000 

? 15,100 t o  20,000 
rU 
P 20,100 t o  25,000 

25,100 t o  30,000 

Over 30,000 

To ta i  

E x t r a c t i  sn 

30 

0 

25 1 

m4 
448 

2L4 

1,548 

l4anufacturing 
o r  Processing 

Energy-Relat?d Activiry- 

Transporhat i  on 
Generatio i o r  Storage 

----- 
Environmental 

Conservation Impact Other 

Manufacturing Transpor ta t ion Environmental 
Ex ;,ration E x t r a c t i ~ n  o r  ~ r o c e s s i n i  Generation c.r storage Conservation ($I",",K~~) Other 

( p e r a n t !  {Percent) !Percent) ( P e r ~ n t )  (Percent) ( Percent ) 

1 Source: Westat, !nc./National Science Founls t icn and U . S .  Department o f  Energy, 1378 N a t i o ~ a l  S u r v e y  cf Recent  S c i e n c e  a.?d Engineer ing  G r a d u a t e s .  

NOTE: Figures nay n o t  add t o  t o t a l s  due t.3 irdependent m u n j i n g .  

aOue t o  the small number o f  respondents i n  esch d e t a i l e d  ca:egory, and the la rge  weights assigned t o  sore respondents, the d e t a i l e d  f i gu res  i n  
t h i s  t a b l e  are less  r e l i a b l e  than the a g g r e ~ a t d  f i gu res  u:ed elsewhere i n  t h i s  repor t .  



10,000 o r  l e s s  

10,100 t o  15,000 

15,100 t o  20,000 

20,100 t o  25,000 

25,100 t o  30,000 

Over 30,000 

To ta l  

Table A-18. Annual Sa lary  Versus Major Energy-Related A c t i v i t y :  Enersy-Relared 1976 Graduates i n  197Ba 

Manufactur ing Transpor ta t ion Environmental 
Exp lo ra t i on  E x t r a c t i o n  o r  Processi n p  Generation o r  Storage  conservation . Impact Other 

Manufactur ing Transpor ta t ion Environmental 
An;;;;, :;l;ry Ex l o r a t i o n  E x t r ~ c t i o n  o r  Processin Generation Other 

~ ~ e r c e n t )  .- l ~ e r c e n t )  --- -$%%J- (PZEG~) 

10.i00 o r  l ess  2.7 7.6 11.1 6.0 7.0 10.6 15.0 18.2 

10,100 t o  15,000 26.7 7.6 19.8 8.4 21.7 26.7 37.6 27.5 

15,100 t o  .20,000 39.2 33.3 43.7 59.5 46.0 40.9 38.6 35.8 
?== 20,100 t o  25,000 27.1 42.0 19.5 16.1 16.4 19.0 8.8 12.9 
IU 

25,100 t o  30,000 4.3 6.5 2.9 7.4 5.2 2.8 0.0 3.8 

Over 30,000 0.0 3.1 3.1 2.6 -- 3.7 0.0 0.0 1.9 

To ta l  100.0 100.0 100.0 ib0.0  100: 0 100.0 100.0 100.0 

Source: Westat, Inc./Nat ional Science Foundation and U..S. Eepartment o f  Energy, 1978 N a t i o n a l  S u r v e y  af R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: F igures may n o t  add t o  t o t a l s  due t o  independent rounding. 
aOue t o  the  smal l  number o f  respondents i n  each d e t a i l e d  category, and the la rge  weights assigned t o  s.me respondents, t he  d e t a i l e d  f i g u r e s  i n  

t h i s  t a b l e  a re  less r e l i a b l e  than the  aggregated f i g u r e s  used elsewhere i n  t h i s  repor t .  



Table A-19. Major Fie1 d of Study f o r  Highest Degree Held Versus Tinie Spent 
on Energy-Related Activi t i e s  : Energy-Re1 ated 1972 Graduates in  1978 

Percent of Time Spent on 
,Ene?-oy-Rel a ted Acti.vi:ti es  

24 o r  
Major 

Engineering 
Chemical 
Ci vi 1 
E lec t r i ca l  o r  e lec t ron i  c 
Mechani cal 
Nuclear, petroleum, o r  mining 
Other 

Total , engineering 

Sc i er.~ce 
Physical 
Math and computer 
Envi ronmental 
L i  f e  
Psycho1 ogy and soci a1 

Total , science 

100 75-99 50-74 25-49 Less 
( P e r  c s f  G a t e s )  

Other 29.5 26.9 19.0 10.9 13.7 

Total  58.0 11.2 1 1 . 2  8.7 10.9 

Source: Westat, Inc./National Science Foundation and U.S. Dcpartment of Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Table A-20. Major Field of Study f o r  Highest Degree Held Versus Time Spent 
on Energy-Re1 ated Acti vi t i e s  : Energy-Re1 ated 1976 Graduates in 1978 

Percent of Time Spent on 
Energy-Re1 ated Act iv i t i e s  

24 o r  
Major 

Engineering 
Chemi cal 
Civil 
Elect r ica l  o r  e lec t ron ic  
Mechanical 
Nuclear, petroleum, o r  mining 
Uther 

Total , engineering 

Science 
Physical 
Math and computer 
Envi ronrnental 
Life 
Psychology and social  

Total , science 

Other 

Total 

100 75-99 50-74 25-49 Less 
( P e  r c x f  Graduates')-' 

Source: Westat, Inc./National Science Foundation and U.S. Department of Energy, 
1978 N a t i o n a l  S u r v e y  of R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Table A-21. Occupation Versus .Time Spent on Energy-Re1 ated 
Acti vi t i e s  : Energy- Re1 a ted ,1972 Graduates i n 1978 

Percen't of Time Spent on 
Energy-Re1 ated Act iv i t i es  

24 o r  
Occupation 

Engi neeri ng 
Chemi cal . . 

Ci vi 1 
Elect r ical  o r  e l ec t ron i c  
Mcchani c ~ l  
Nucl e a r ,  petroleum, o r  mini ng 
Other 

Total , engineering 

Science 
Phys i cal 
Math and 'computer 
Envi ronmental 
Li f e  
Psycho1 ogy and soci a1 

Total , science 

100 '75-99 50-74 25-49 Less - 
' ( P e r  c e n t f  f FZG'tes;ites')- 

Other ' .24.7  15.9 23.3 11.1 24.9. I 

Total . , , 57.5 11.4 11.2 . 8.8 - 11 .1 .  
. . 

Source: Nestat,  Inc./National Science Foundation and U .S. ~epar tment  of Energy 
1978 N a t i o n a l  S u r v e y  bf R e c e n t  S c i e n c e  a n d  E n q i n e ~ r i n q  G r a d u a t e s .  



Table A-22. Occupation Versus Time Spent on Energy-Related 
A c t i v i t i e s  : Enerav-Re1 a ted  1976 Graduates i n  1978 

Occupation 

Engineer ing 
Chemi ca l .  
C i  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuclear, p e t r o l e u ~ ~ ~ ,  o r  min ing  
Other 

To ta l  , eng ineer ing  

Science 
Physica l  
Math and computer 
Envi ronmental 
L i  f e  
Psycho1 ogy and soc i  a1 

To ta l  , science 

Other 

T o t a l  

Percent o f  Time Spent on 
Energy-Related A c t i v i t i e s  

24 o r  
100 75-99 50-74 25-49 Less 

( P e r  c s f  G a t e  sr 

source: Westat ,' Inc.  /Na t i  onal Science Foundation and U .S. .Department o f  Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Table A-23. Highest Degree Held Versus Time .Spent on Energy- 
Related Activi t ies :  Energy-Related.. 1972 Graduates' in ,1978 

Percent of Time Spent on 
Energy- Re1 a ted Act i vi t i e s  

24 or 
Hi ghes t Degree 

Bachelor's 

M ~ s  L t f ~ : '  5 

100 - 75-99 50-74 25-49 Less 
( P e r  c*f GG~ es) 

Source: Wes t a t ,  Inc. /Nati onal Science Foundation and U. S.  Department of Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  .Graduates .  

a ~ h e  reader should note t h a t  the P h .  D .  ' s  included here are  only 'those 'selected 
as bachelor's- or master's-degree recip.ients who have earned doctorates since 
graduation. The group i s  very small and does not represent a l l  P h . D .  ' s .  

Table A-24. Highest Degree Held Versus Time Spent on Energy- 
Re1 ated Acti vi t i e s  : 'Energy- Re1 ated 1976 Graduates in 1978 

Percent of Time Spent on 
Energy-Re1 ated Acti vi t i e s  

24 or 
Highest Degree 

Ecachel o r ' s  

Master s 
~ h . ~ . a  

100 - 75-99 - 50-74 - 25-49 Less 
( p g r c e n  t. n f  ~ r a d ~ ~ a  t.es]- 

Source: Westat, Inc./National Science Foundation and U.S. Department of Energy, 
1978 N a t i o n a l  S u r v e y  o f  ~ecent ' sc ience and E n g i n e e r i n g  G r a d u a t e s .  

I I 
a ~ h e  reader should note tha t  the P h . D .  ' s  included here are only those selected 

as bachelor's- or master's-degree recipients who have earned doctorates since 
graduation. The group i s  very smal.l and does not represent a1 1 Ph .  D. ' s .  



Table A-25. P r i n c i p a l  Employer Versus Time Spent on Energy- 
Re1 a ted  A c t i v i t i e s  : Energy-Re1 a t e d  1972 Graduates i n  1978 

Percent o f  Time Spent on 
Energy-Related A c t i v i t i e s  

24 o r  
Empl oyer  

P r i v a t e  i n d u s t r y  

100 - 75-99 50-74 25-49 Less 
( P e r  c*f G r a d u a t e s ] )  

Educat ion 31.5 9 . 4 ,  21.0 ' 27.9 10.2, 

Federal  government, 4 6 . 7 -  . . 4.8 . 18.5 0.8 29.3 

S ta te  and 1 ocal  government. .55.8 23.5 17.8 3.0 0.0 
. . 

Non-prof i  t o rgan i za t i on  75.6 ' .4.9 19.5 0.0 0.0 

Other 62.2 10.9 11.7 15.2 0.0 

To ta l  58.2 11.3 11.2 8.4 11.0 

Source: ~ e s  t a t ,  Inc . /Nat iona l  Science Foundation and U .S. Department o f  Energy, 
1978 N a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and ~ n g i n e e r i n g  G r a d u a t e s .  

Tab1 e A-26. P r i n c i p a l  Employer versus ~ i m e  'spent  on Energy- 
Related A c t i v i t i e s :  Energy-Related 1976 Graduates i n  1978 

Percent o f  Time Spent on 
Energy-Related A c t i v i t i e s  

24 o r  
100 - 75-99 50-74 25-49 Less 

' ( P e r  c - e z f  ~raduat es) 

Ps i  va t e  i n d u s t r y  60 ..9 11.9 10.1 7.1 10.1 

Educat ion 

Federal  government 

S ta te  and l o c a l  government 

Pion-prof i t oryan i  z a t i  on 

Other 

To t a  1 

Source: Westat, I nc . /Na t i ona l  Science Foundation and U.S. Department of Energy, 
1978  N a t i o n a l  Sur .vey  o f  ~ e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



. Table A-27. De ta i l ed  Cohparison o f .Ma jor  F i e l d  o f  Study f o r  Higt-est Degree - 
itield - and !Occupation: Energy-Related 1972 Graduates i n  197;3* 

Occuoati on 

Engineering 

Nuclear, 
E l e c t r i c a l  Petroleum, Other . 

Chemical C i v i  1 o r  E lec t ron i c  Hechanical o r  Min ing Engineering Major 

Engineering 
Chemical 

E l e c t r i c a l  o r  e l e c t r o n i c  

,Mechanical 

Nuclear, petroleum, - o r  min ing 

Other  

To ta l  , engineer ing 

Science 
Fhysi ca l  
Math and c o ~ p u t e r  
cnv i  ronmen t a l  
ii i e  
Psychology and s o c i a l  

To ta l  , science 

Other 

To t a  1 



Major  

Table A-27. D e t a i l e d  Comparison o f  Major  F i e l d  o f  Study f o r  H ighes t  Degree 
Held and Occupation: Energy-Related 1972 Graduates i n  1978a (ozontinued) 

Occupation 

Science 

Math and Psycho1 ogy. 
Phys ica l  Computer Environmental  L i f e  and Soc ia l  Other T o t a l  - - 

Engineer i  ng 
Chemical 0 19 0 0 0 92 1,453. 
C i v i  1 0 17 0 0 0 . I94 .I, 389 
E l e c t r i c a l  o r  e l e c t r o n i c  0 103 0 0 . O  87 2,536 
Mechanical 0 0 16 36 0 .  424 3,354 
Nuclear,  petroleum, o r  m in ing  0 0 43 0 0 4 1  1,605 
Other - 34 62 - 0 - 0 - 2 7 -- 71 2,102 

To ta l  , engi  nee r i  ng 34 20 1 59 36 2 7 909 12,439 

Science 
W 
w Phys ica l  

Math and computer 0 '  

Envi  ronmental 

L i f e  

Psychology and s o c i a l  0 

T o t a l ,  sc ience 1,262 

Other 0 

To ta l  1,296 

Source: Westat, Enc./National Science Foundat ion and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  Gradua te s  .. 

NOTES: F igures  i n  parentheses a re  t he  percen t  o f  graduates i n  each d e g r e e . f i e l d  who h o l d  jobs i n  t h e  
same f i e l d .  F igures  may n o t  add t o  t o t a l s  due t o  independent rounding.  

aDue t o  t h e  smal l  number o f  respondents i n  each d e t a i l e d  category,  and t h e  l a r g e  weights  assigned ' t o  some 
respondents, t h e  d e t a i l e d  f i g u r e s  i n  t h i s  t a b l e  a re  l e s s  r e l i a b l e  than t he  aggregated f i g u r e s  used 
elsewhere i n  t h i s  r e p o r t .  



Table A-28. De ta i l ed  Compar is~n o f  Major F i e l d  o f  Study f o r  Highest Degree 
Held and O c c u ~ a t i o n :  Enerav-Related 1976 Graduates i n  1978d 

.Engineering 
I Nuclear, 

E l e c t r i  caT Petroleum, Other 
zhemical C i v i  1 o r  E l e c t r o n i c  Mechanical o r  Mining Engi nee r i  ng Major 

Engineering 
Chemical 

E l e c t r i c a l  o r  e l e c i r o n i  c 

Mechanical 

Nuclear,  petroleum, o r  min ing 

Other 

To ta l  , engineer ing 

Science 
Physical  
Math and computer 
Environmental 
L i f e  
Psycho1 ogy and s o c i a l  

Tota l  , science 

Other 

Tota l  



Table A-28. D e t a i l e d  Comparison o f  Major  F i e l d  of Study f o r  H ighest  Degree 
He ld  and Occupation: Energy-Re1 a ted  1976 Graduates i n  197gd (Cont inued) 

t l ccupat i  on 

Science 

Math and Psycho1 ogy 
Phys ica l  Computer Environmental Life and Soc ia l  Other T o t a l  Major  

Eng ineer ing 
Chemical 
C i  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuclear,  petroleum, o r  m in ing  
Other  

T o t a l  , eng inee r ing  

Science 
.? Phys ica l  
W 
m 

Math and computer 

Environmental 

L i f e  

Psychology and s o c i a l  

T o t a l  , sc ience 

Other 

T o t a l  

Source: Westat, Inc.!National Science Foundat ion and U.S. Department o f  Energy, 1978 N a t i o x a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTES: F igures  i n  parentheses a re  t h e  percent  o f  graduates i n  each degree f i ~ l d  who h o l d  jobs i n  t h e  same 
f i e l d .  F igures  may n o t  add t o  t o t a l s  due t o  independent rounding.  

aDue t o  t h e  smal l  number o f  respondents i n  each d e t a i l e d  category,  and t h e  l a r g e  weights  assigned t o  some 
respondents, t h e  d e t a i l e d  f i gu res  i n  t h i s  t a b l e  a re  l e s s  r e l i a b l e  than t h e  aggregated f i gu res  used 
elsewhere i n  t h i s  r e p o r t .  



Table A-29. Type of'Employer by 0ccupati.on: Total Versus Eriergy- 
Related 'Recent 'Graduates 'arid ' Bachel.or ' s  Versus M a s t e r ' s ,  

1972 Graduates ' in ' 1978 

Total 
- - - - - - - 

A1 1 Sc.ier1C.i s t s  
and ' Engineers Engineers Scieliti s t s  

B.S. M.S. B.S. M.S. B.S. M.S. 
Type of Employer ( P e r c e c  (Perce-  ( P r c e n  t ) 

Private industry 65.5 49.7 80.6 71.7 49.3 34.7 

Educational i n s t i t u t i o n  9.4 18.7 1.6 . 2.4 17.7 29.8 

' Federal government 9.3 11.9 6.7 14.4 12.1 10.2 

S t a t e  and local  
government 9.7 9.5 7.4 5 . 3  12.3 12.4 

Of her 

Total 

Energy-Re1 ated 

Private Industry 87.7 82.4 88.8 89.3 

Educational i n s t i t u t i o n  1.3 6.4 0.1. 2.2 

F ~ d c r a l  govcrnmcnt 3.9 7 .1  4 . 2  4.7 

S t a t e  and local  
government 1.9 2.6 0.6 3.11 6.5 1.0 

Non-profi t organization 3 . 7  1.3 4 .4  0.4 1 . 2  3.5 

Other 

Total 

Source: Westat, Inc./National Science Foundation and U .S.  Department 
of Energy, 1998 ~ a t i o n a l  S u r v e y  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s  . 

NOTE: Figures may not add to  100,O percent due t o  independent rounding. 



Table A-30. Type of-Ehfiloyer by Occupation: 'Total Versus'Energy- 
Re1 a ted 'Recent 'Graduates and 'Bachelor 's  'Versus' Master's ---- 

1976 'Graduates in 1978 

Total 
A1 1 Sc i en t i s t s  
and Engineers Engineers Sc i en t i s t s  

Type of Employer 
B.S. M.S. B.S. M.S. B.S. M.S. 
(Fe r cen t )  -(Percent) ( P e r c e n t )  

Pr ivate  industry 58.3 42.7 83.1 69.0 41.4 27.2 

Educational i n s t i t u t i o n  14.4  26.3 3.3 9.9 21.9 35.9 

Federal government 7.5 9.1 6.2 11.3 8.4 7.9 

S t a t e  and local 
government 9.8 7.9 4.4 4.5 13.5 9.9 

Non-profi t organization 3.4 4.8 0.2 1.8 5 - 6  6.7 

Other 6.6 9.2 - 2.8 3.6 9 .  12.5 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Energy-Related 

Pr ivate  industry 81.1 70.0 90.0 75.3 59.7 60.9 

Educational i n s t i t u t i o n  11.2 15.8 5.9 11.6 24.0 22.9 

Federal government 4.1 8.8 3.2 9 .1  6.3 8.2 

Sta t e  and local 
government 1.4 2.5 0.1 0.7 4.5 5.6 

Non-profi t organization 1.5 2.9 0.1 3.4 5.0 2.0 

Other - 0.6 0.2 0.7 0.0 - 0.5 - 0.5 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Source: Uestat ,  Inc./National Science Foundation and U.S. Department 
of Energy, 1978 - N a t i o n a l  .Survey  o f  R e c e n t  S c i e n c e  and E n g i n e e r i n g  
G r a d u a t e s .  

NOTE: Figures nay not add t o  100.0 percent due- t o  independent rounding, 



A c t i v i t y  

P r i r a r y  Work A c t i v i t y  Invo lved i n  the O c c ~ p a t i o n  o f  Energy- Table A-31. 
Re1 ated 'I972 Graduat2s : Bachelork Versus Master's i n  1978 

Management 

Teaching 

Basic research 

Appl i ed research 

Devel opment 

Report, techni  ca l  w r i  t i  ng 
P 
0 
03 

Des i gn 

Qua1 i t y  c o n t r o l  

Operat ions 

D i s t r i b u t i o n  

Consu l t ing  

Other 

No answer 

T o t a l  

A1 1 S c i e n t i s t s  
and Enginee.rs . Ens i neers S c i e n t i s t s  

':ache1 or \  Mas t e r k  ~ache3  or's Was ter's Bachelo.+s Master's 
-- (P,ercent) !Percent) (Percent) (Percent)  

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  Energy, 1978 N 3 t i o n a l  S u r v e y  o f  
Recent S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: Figures may n o t  add XI 100.0 persent due t o  independent rounding. 



A c t i  v i  tj/ 

Management 

Teaching 

Basi c .  research 

Tab.le A-32. Primary Work A c t i v i t y  1n.Jo'lved i n  t he  uccupat lon o r  tnergy-  
Related 1976 Graduates: BachelorS Versus Master$ i n  1978 

A1 1 S c i e n t i s t s  
and Engineers Engineers S c i e n t i s t s  

Bachelor's Mas ter's Bachel or's Mas t e r h  Bachel or5 Mas te rS 
(PercentJ (Percent) (Percentr (Percent)  (Percent) (Percent)  

App l ied  research 8.3 

Devel opment 7.9 

Report, techn i  c a l  w r i  ti ng 
7 

5.0 

o Des i gn 
'Q 14.8 

Qua1 i t y  c o n t r o l  9.5 

Operat ions 19.7 

D i s t r i b u t i o n  3.1 

Consu l t ing  2.1 

Other 12.0 17.0 5.3 9.2 

No answer 

To ta l  

Source: Westat, Inc . /Nat iona l  Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  of 
R e c e n t  S c i e n c e  and ~ n g i n e e r i n g  G r a d u a t e s .  

NOTE: F igures may n o t  add t o  100.0 percent  due t.0 independent rounding. 



A c t i v i t y  

Management 

Teachi ng 

Basi c  research 

App l ied  research 

Table A-33. Primary blctk A c t i v i t y  I nvo l ved  i n  the  Occupat'on of 
1972 Grcduates: . T c t a l  Bachelor 's  Versus Master ' s  i n  1978 

Development 

Report, t echn i ca l  w r i t i n g  

Des i gn 

Q u a l i t y  c o n t r o l  

Operat ions 

D i s t r i b u t i o n  

Consu l t ing  

Other 

No answer 

To t a  1 

A l l  S c i e n t i s t s  
and Engineers 

Bachel or's Mas t e r b  
(PErcent) (Percent)  

Engf neers 

Bachel or's Mas ter's 
'(Percent) (Percent; 

S c i e n t i s t s  

Bachel or5 Mas t e r k  
(Percent> (Percent)  

Source: Westat, Inc . /Nat iona l  Science Foundation and U.S. Depar tmn t  o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  . 

NOTE: Figures may n o t  add t o  100.0 p e r m n t  due t o  independent r ~ u n d i n g .  



Tab1 e A-34. Primary Work A c t i v i t y  by 'Occupation ' o f  1976 
Graduates : Tota l  Bachel or9 Versus Mas tePs . i n  1978 

A c t i v i t y  

Management 

Teaching 

Basic research 

App l ied  research 

Development 

Report, techn i  ca l  w r i  t i  ng 

Desi gn 

Qua1 i ty c o n t r o l  

Operations 

D i s t r i b u t i o n  

Consul t i n g  

Other 

No answer 

To ta l  

A l l  S c i e n t i s t s  
and Enai neers 

Bachel ot-s   as te+s 
(Percent) (-1 

Engi neers 

Bachel o+s Mas t e r k  
7Percent) (Percent ) 

S c i e n t i s t s  

~ a c h ' e l  or's 
(Percent) 

Mas t e r k  
(,Percent) 

Source: Westat, Inc. /Nat ional  Science Foundation arvd U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and ~ n g i n e e r i n g  G r a d u a t e s .  

NOTE: Figures may n o t  add t o  103.0 percent due t o  independent rounding. 



Major  

Engi neer ing  
Chemical 
C i v i l  
E l e c t r i  ca l  o r  e l e c t r o n i c  
Mechanical 
Nuclear, pet.roleum, o r  min ing 
Other 

Tota l ,  eng ineer ing  
P * Science 
N 

Physical  
Math and computer 
Envi ronmental 
L i f e  
Psycho1 ogy and s o c i a l  

To ta l ,  science 

Table 4-35. Major F i e l d  o f  Study f o r  Highest Degree i e l d  
Versus Empli~yment Status: Tota l  1972 Graduates i n  1978d 

Other 

Tota l  

Employment St3tus 

F u l l  -Time, Ful l -Time, 
Science o r  Non-Science, Par t -  Post- 
Engi nee r i  ~KJ Percent Non-Engi neer i  ng Percent Time Percent Doctora l  Percent - 

Source: Westat, Inc. /Nat ional  Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  of 
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: FigutTes may not .add t o  t c t a l s  due t o  independent rounding. 

a ~ s  i n  Tables 27 and 28, t h i s  t a b l e  inc ludes on l y  employed graduates. 



Table A-36. Major  F i e l d  o f  Study f o r  Highest  Degree Held 
Versus E m ~ l  ovment Status : To.tal 1976 Graduates i n  1978d 

Major  

Employment Status 

F u l l  -Time, Ful l -Time, 
Science o r  Non-Science, Pa r t -  Post-  
Engineering Percent Non-Engi nee r i  ng Percent Time Percent Doc tora l  Percent 

Engi neer ing  
Chemi c a l  3,631 83.8 320 7.4 322 7.4 59 1.4 . 
C i v i  1 9,283 88.8 822 7.9 318 3.0 3 4 0.3 
E l e c t r i c a l  o r  e l e c t r o n i c  12,981 89.7 889 6 .1  5 2 9 .  3.7 7 0 0.5 
Mechanical 8,053 86.6 834 9.0 378 4.1 3 5 0.4 
Nuclear, petroleum, o r  min ing  2,182 86.2 158 6.2 149 5.9 42 1.6 
Other 

To ta l  , eng ineer ing  

7 Science 
Physica l  
Math and computer 
Environmental 
L i f e  
Psychology and s o c i a l  

T o t a l ,  science 

Other 

To ta l  

Source: Westat, I n c .  /Nat i  onal Science Foundation and U. S.  ~ e ~ a r t m e n t  o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s  . 

NOTE: Figures may n o t  add t o  t o t a l s  due t o  independent rounding. 

a ~ s  i n  Tables 27 and 28, t h i s  t a b l e  inc ludes  on l y  employed graduates. 



Major 

Table A-3;. Major F'eld of Study for  Highest Depree Held Versus 
Employment Status : Energy- Re1 ated 1972 Graduates in 1978d 

Engineering 
Chemical. . 

Ci vi 1 
'Electrical or  ,electronic 
Mechanical 
Nuclear,. petroleum, or  mining 
Other 

Total , engineering 

Science 
. .Physi'cal 

Math and computer 
. ' Envi ronmental 

Life 
Psycho1 ogy and soci a1 

Total, science 

Other 

. . Total 

Empl o:/rnent Status - 
Full-Time, =ul 1 -Ti me, 

Science or Non-Science, Part- Post- 
Engineering '=ercent Non-Engineering Percent Time . Percent Doctoral Percent 

Source: Westat, Inc./National 'science Foundati 3n and U .S. Department of Energy, 1978 N a t i o n a l  S u r v e y  of 
R e c e n t  S c i e n c e  a.?d E n g i n e r i n g  G r a d w  tss. 

NOTE: . Figures may not add t o  tccta; s due ta  i nilependent rounding. 

%s i n  Tables 27 and 28, th i s  table includes 2nly employed graduates. 



Major  

Table A-38. Major F i e l d  o f  Study f o r  Highest Degree He1.A Versus 
Employment Status : Energy-Re1 ated 1976 Graduates i n  1978a 

Employment Status 

Engineering 
Chemical 
C i v i l  
E l e c t r i c a l  . o r  e l e c t r o n i c  
Mech.ani cal, 
Nuclear, petroleum, o r  min ing 
Other , 

To ta l ,  engineer ing 
? - Science m 

Physical  
Ma.th and computer 
Envi r-onmen t a l  
L i f e  . 

Psycho1 ogy and soci  a.1 
To ta l ,  science 

F u l l  -Time, F u l l  -Time, 
Science o r  Non-Science , Par t -  Post- 
Engineering Percent Non-Engineering Percent Time Percent Doctora l  Percent - 

Other 359 96.2 0 0 . 0 14 3.8 0 0.0 1 - 
Total  

Source: Westat, Inc .  /Na.tional Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  s u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  

NOTE: Figures nay n o t  add t o  t o t a l s  due t o  independent rounding. 

a As i n  Tables 27 and 28, t h i s  t a b l e  inc ludes on l y  emp1,cyed graduates. 



Field 

> 
Related 1972 Graduates i n  1978, Bachelor's 

Occupa t i  on Major 

Engineering 
Chemi cal 
Ci vi 1 
E lec t r i ca l  o r  ' e lec t ronic  
Mechani cal 
Nuclear, petroleum, o r  mining 
Other 

Total , engi neering 
. . 

Science 
Physi cal 
Math. and computer 
Envi ronmental 
Li fea  
Psycho1 ogy and soci a1 a 

Total , science 

Energy- Ratio of Energy- Energy- Ratio of Energy- 
Relate3 Total Related t o  Totzl Related Total Related t o  Total 

( D o l l a r s ) ( D ~ s )  (Do1 l a r s )  ( D ~ s )  

Other 19,000 15,000 1 .'27 - - - 

Total 

Source: Westat, Inc./National Science' Foundation and U.S. Department of Energy, 1978 National Survey of 
Recent Science and Engineering,GraCuates. 

aThere a r e  few energy-related social  and 1 i f e  s c i e n t i s t s  by occupation, and t h e i r  earnings d i s t r i bu t i on  i s  
bimodal ; among 1 i f e  s c i e n t i s t s ,  48 p2rcent indicated earnings of $8,0110 o r  l e s s  per year ,  while 52 percent 
indi cated earnings of $22,500 per year.  Fifty-two percent of socia l  s c i e n t i s t s  indicated earnings of 
$20,800 and 48 percent ,  earnings of $22,40C per year.  



Table A-40. Median Annual Salary:  To ta l  Verstis Energy- 
Related 1976 Graduates i n  1978. Bachelor's 

F i e l d  

Occupation - Major  
Energy- R a t i o  o f  Energy- Energy- Ra t i o  o f  Energy- 
Related To ta l  Related t o  T o t a l -  Related To ta l  Related t o  To ta l  

( D o l l  ars) ' (Dol laFs ) (Do1 l a r s )  ( D ~ s )  

Engineer ing 
Chemical 20,000 18,600 1.08 20,500 ' 19,500 1.05 
C i  v i  1 17,500 16,200 1; 08 18,000 16,200 1.11 
E l e c t r i c a l  o r  e l e c t r o n i c  18,000 17,500 1.03 18,000 17,600. 1.02 
Mechanical 18,000 17,200 1.05 ' 19,500 18,000 1.08 
Nuclear, petroleum, o r  min ing  18,000 17,000 1.06 20,000 18,200 1.10 
Other 18,000 16,000 1.13 18,000 16,000 1.13 

To ta l  , engineer ing 18,000 17 ;OOO 1.06 18,300 17,000 1.08 

Science 
Physi c a l  
Math and computer 
Envi ronmen t a l  
L i  f e  
Psycho1 ogy and soc i  a1 

T o t a l ,  sc ience 

Other 

To ta l  

Source: Westat, Inc . /Nat iona l  Science Foundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  of 
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



Table A-41. Median Annual Salary:  To ta l  Versus Energy- 
R ~ l a t e d  19:2 Graduates i n  1978, Master5 

. ---- . Occupation --.~- Major  

Energy-. Rat io  o f  Energy- Energy- ' . . Ra t i o  o f  Energy- 
F i e l d  Related To ta l  Related t o  To ta l  Related To ta l  Related t o  To ta l  . 

(Do1 1ars ) (Do1 l a r s )  ( ~ o l l a r s ) ( ~ m s )  

Engineer ing 
Chemi c a l  
C i  v i  1 
E l  e c t r i  ca l  o r  , e l ec t ron i c  
Mechanical 
l i uc l  ear,  petroleum, o r  min ing  
Other 

To ta l ,  eng ineer ing  

Science. 
Phys ica l  
Math and computer 
Envi ronmen t a l  
L i f e  
Psycho1 ogy and soc i  a1 

To ta l ,  sc ience 

I Other,  

1 To ta l  

Source: Westat, Inc . /Nat iona l  Science Fcundation and U.S. Department o f  Energy, 1978 N a t i o n a l  S u r v e y  o f  
R e c e n t  S c i e n c e  and E n g i ~ e e r i n g  C r a d : ~ a t e s .  



F i e l d  

Table A-42. Median Annual Salary:  To ta l  Versus ~ n e r g ~ -  
Related 1976 Graduates i n  1978, Master's 

Occupation Major  

Engineer ing 
Chemi ca 1 
C i  v i  1 
E l e c t r i c a l  o r  e l e c t r o n i c  
Mechanical 
Nuclear,  petroleum, o r  min ing 
Other 

To ta l  , engineer ing 

? 
P Science 
a Physica l  

Math and computer 
En v i  ronmen t a  1 
L i f e  
Psycho1 ogy and soc i  a1 

To ta l ,  science 

Other 

.Energy- Ra t i o  o f  Energy- Energy- Ra t i o  o f  Energy- 
Related . To ta l  Related t o  To ta l  F.elated To ta l  . Related t o  To ta l  

(Do1 l a r s )  ( D ~ s )  (Lo1 1 a rs  ) ( ~ T i i Z s  ) 

To ta l  19,000 15,500 1.23 

Source: -Westat, Inc. /Nat ional  Science Foundation and U .S. ~ e p a r t m e n t  of ' .Energy , 1978 N a t i o n a l  S u r v e y  of 
R e c e n t  S c i e n c e  and E n g i n e e r i n g  G r a d u a t e s .  



APPENDIX B - QUESTIONNAIRE USED I N  1978 NATIONAL SURVEY 
OF RECENT SCIENCE AND ENGINEERING GRADUATES 



NATIONAL SCIENCE FOUNDATION 
WASHINGTO?;. D.C ZOSX) 

Dear Graduate : 

We need your h e l p  in a major n a t i o n a l  6tudy of t h e  o c a u p a t i o m l  
exper iences  of r e c e n t  graduates  i n  Science and .Engineering. This  
p ro jec t ,  sponsored by t h e  National Science Fouddation and t h e  U.S. 
Department of Energy, w i l l  ob ta in  information from a s c i e n t i f i c a l l y  
chosen sample of 13.000 persons who earned Bachelor 's  o r  Master 's  
degrees between July  1,' 1975 and June 30, 1976. The sample c o n s i s t s  
of graduates  in engineer ing and n a t u r a l ,  phys ica l ,  o r  s o c i a l  science.  
you a r e  one of  those  chosen t o  be i n  t h i s  study. 

The purpose of  t h i s  s tudy  is  t o  compile n a t i o n a l  s t a t i s t i c s  
which w i l l  a l low an a p p r a i s a l  of t h e  employment and educat ional  
c h a r a c t e r i s t i c s  of s c i e n t i s t s  and engineers  graduat ing i n  1975/76. 

The r e s u l t i n g  informat ion w i l l  permit t h e  Federal  Government, 
u n i v e r s i t i e s  and o t h e r s  t o  formulate sc ience  p o l i c i e s  and programs 
and t o  make eva lua t ions  wi th  regard t o  t h e . s c i e n c e  and engineer ing 
manpower p o t e n t i a l  of  t h e  nat ion.  

The ques t ionna i re  on t h e  following pages w i l l  t ake  about 10-15:. 
minutes of your t i m e  t o  complete, and a postage-paid envelope addressed 
t o  Westat, Inc.  is  enclosed f o r  i t s  re tu rn .  Westat, Inc .  has been 
se lec ted  by t h e  Nat ional  Science Foundation t o  a s s i s t  i n  ca r ry ing  o u t  
t h i s  survey. 

We wish you t6  kRW that  your completed quest ionrra i ie  w i l l  be 
sRnn nnly  by the  immediate research s t a f f  and w i l l  be used f o r  
s t a t i s t i c a l  purposes only .  I n  compliance with  t h e  pr ivacy Act of 
1974, no pe rsona l ly  i d e n t i f y i n g  infonnat ion w i l l  be re leased  t o  anyone. 

We th ink 'you  w i l l  f i n d  it i n t e r e s t i n g  and i n v i t e  your comments 
on the q u e s t i o n n a i r e  items. In  add i t ion ,  i f  you have any quest ions  
on tho survey nr nped any a s s i s t a n c e  i n  comgletinq f&e ques t ionna i re ,  
p lease  c a l l  ( c o l l e c t )  -:Mark Waksberg o r  M r .  George K. Schuel ler  a t  
13011 001.63LQ 1 

1t would be of g r e a t  he lp  i f  you would complete and r e t u r n  t h e  
quest ionnaire  wi th in  the next  f i v e  days. I f  poss ib le ,  we suggest  
t h a t  you do it now, whi le  you have it i n  hand. We b e l i e v e  t h e  impor- 
tance of t h e  s tudy w i l l  j u s t i f y  t h e  time you g i v e  to it. . 

The Nat ional  Science Foundation and t h e  U.S. Departmeat of Energy 
would g r e a t l y  a p p r e c i a t e  your cooperation i n  t h i s  survey. 

Veqy t r u l y  yours ,  

This information is s o l i c i t e d  under the  a u t h o r i t y  of t h e  National 
Science Foundation A c t  of 1950, a s  amended. A l l  information you 
provide w i l l  be t r e a t e d . a s  c o n f i d e n t i a l  and w i l l  be used f o r  s t a t i s t i c a l  
purposes only.  Information w i l l  be re leased only i n  t h e  form of 
s t a t i s t i c a l  s m a r i e s  from which i t  w i l l  be impossible t o  i d e n t i f y  
infonnation about any p a r t i c u l a r  person. Your response is  e n t i r e l y  
voluntary and your f a i l u r e  t o  provide some o r  a l l  of t h e  requested 
information w i l l  i n  no way adversely  a f f e c t  you. 

B-2 ' 



1978 SURVEY OF RECENT SCIENCE AND ENGINEERING GRADUATES 
HATIOHAL SCIENCE FOUHDATION AHD THE U.S. DEPARTMLHT OF ENERGY 

DEGREE AND E M P L O Y M E N T  S P E C I A L T Y  LIS-T 
Use t h i s  l i s t  f o r  quest ions 8 and 15. F ind  the number correspondirig to  the appropr ia te  major  f i e l d  
and mark i t  i n  the space prov ided i n  the quest ionnai re.  

AGRICULTURAL SCIENCE 

001 Agronomy 
002 Animal /Oairy/Poul t r y  Science 
003 H o r t i  c u l  b r e  
004 Range Management 
005 Fores t ry  
006 Other Agr i cu l  b r a 1  Sciences 

BIOLOGICAL SCIENCE 

007 Anatomy and H is to logy  
008 Bac te r io logy  
009 Biochemistry 
010 Biology. General 
01 1 Biophysics 
012 Botany. P l a n t  Pathology 
013 Entomology 
014 Genetics 
015 I m n o l o g y  
016 Marine Science 
017 Microbio logy 
018 Physiology 
019 Zoology 
020 N u t r i t i o n  (exc ludtng Home Economics) 
021 Phanacology 
022 Other B i o l o g i c a l  Science 

ENGINEERING 

023 Aeronautical.  Aerospace. As t ronau t i ca l  
024 A g r i c u l t u r a l  
025 A r c h i t e c t u r a l  
026 Ceramic 
027 Chemical 
028 C i v i l  
029 E l e c t r i c a l  o r  E l e c t r o n i c  
030 Environmental. San i ta ry  
031 General 
032 Geological 
033 I n d u s t r i a l  
034 Mechanical 
035 M e t a l l u r g i c a l .  M a t e r i a l s  
036 Min ing 
037 Nuclear 
038 Operations Research. Systems 

, 039 Petroleum 
040 Technology (Bachelor 's l e v e l  ) 
041 Other Engineering 

PHYSICAL SCIENCE, MATHEMATICAL SCIENCE 

042 Astronomy 
043 Atmospheric Science (Meterology) 
044 Chemistry 
045 Computer Science and Data Processing 
046 Ear th Science (Geology. Geophysics) 
047 Geography 
048 Ma thema t i c s  
049 Oceanography 
050 Physics 
051 S t a t i s t i c s  
C52 Other Physical Sciences 

SOCIAL SCIENCE 

053 Anthropology 
054 Economics. a l l  f i e l d s  
055 L i n g u i s t i c s  
056 Pol i t i c a l  Science ( i n c l u d i n g  Goverrment. 

I n t e r n a t i o n a l  Re la t ions )  
057 Pub1 i c  Admin is t ra t ion  
858 Psycho1og)r (a1  l f i e l d s  except C l i n i c a l )  
059 Socia l  Work, a l l  f i e l d s  
060 Sociology 
061 Criminology 
062 Urban Studies 
063 Other Socia l  Science 

ARTS AN0 HUWNITIES 

064 Ar t .  F ine and Appl ied 
065 Eng l i sh  (Language and L i  t e r a b r e )  
066 Fore ign Language and L i t e r a t u r e  
067 H i s t o r y  
068 Journal  ism. a1 1 ' f i e l d s  
069 Music. a l l  f i e l d s  
070 Philosophy, a l l  f i e l d s  
071 Other A r t s  and Humanities 

BUSIliESS -- ..-. ..- 
072 Accounting 
073 Business Adminis t rat ion,  General 
074 Finance 
075 Marketing and Sales 
076 Management, a l l  f i e l d s  
077 Secre ta r ia l  Studies , 
078 Other Business 

EDUCATION 

079 A r t  o r  Music Education 
080 B i o l o g i c a l  Science Education 
081 Business Education 
082 Elementary Education 
083 Engineering Education 
084 Mathematics Education 
085 Physical Education o r  Recreat ion 
086 Physica l  Sciences Education 
087 Secondary Education 
088 Science Education. Other 
089 Special Education 
090 Other Education 

OTHER PROFESSIONS, TECHNICAL FIELCS 

091 Arch i tec tu re  o r  Urban Planning 
092 C l i n i c a l  Psychology 
093 Dra f t i ng  o r  Design, a l l  f i e l d s  
094 Home Economics 
095 Heal th  Technology (Medical,  Dental.  Lab) 
096 Oenti  s t r y  
097 Medicine o r  Pre-Medicine 
098 Nursing 
099 Pharmacy 
100 Other Hea l th  Profess ions 
101 Law o r  Pre-Law 
102 L i b r a r y  o r  A rch iva l  Science 
103 R e l i g i o n  
104 Other 

OTHER 

105 B u i l d i n g  Trades 109 Machine Opera t i o n  
106 Cormnunications (Radio, T V )  110 M i l i t a r y  Science 
107 C r a f t s  ( S k i l l e d ) ,  a l l  f i e l d s  111 Other, n o t  elsewhere c l a s s i f i e d  
108 Law Enforcement B- 3 



NO. 99s - 76016 ' 

Expires E h ~ h  1979 

1978 S M V E Y  OF RECENT SCIENCE AND EHGlNEERING GRADUATES 
NATIONAL SCIENCE FOUNDATION AND THE U.S. DEPARTMENT OF ENERGY 

1. ~ a t i  o f  B i r t h  2. Citizenship 3. Sex 
........... 

Non-USA ; ...... 2 
PB. Day Y a a r  ( S p k f ~  

c o v n e r y )  : 

- - - 
4. Yhat i s  your r a c i a l  backgmjuwt a. Is y u u ~  e thn ic  

9. How many years o f  professional work experience. inc lud ing 
teaching. have you had? (Professional experience includes 
those work a c t i v i t i e s  i n  which you have been engaged re -  
qu i r i ng  knowledge o f  your f i e l d  a t  the baccalaureate o r  
equivalent background .) 

Years ...... 

t i ~ t '  tMc tn iierns 18-00 infampticm ;a -quatad far tiW 
American Ind ian  o r  Alaska 

heritage c-t y e a r  a of t h e  oeek  .of Aupust 7 ,  1978. 

nat fve ................. 1 o r i g i n  ... 1 . Hispanic 

Asian o r  P a c i f i c  Islander. 2 Not o f  10. Uhat was your employment status as o f  the per iod indicated? 
Black .................... 3 Hispanic .................... White 4 ... 

a. wnar l a  p u r  nmrtcal rtncurf 

................... Single. never married ......... Separated. divorced. o r  widowed 2 
Harried ................................. 

5a. Do you have any chi ldren? 
Yes. 6 years 
o f  age o r  Yes. under 

NO .. 1 0 age 6 .... 2 a over ........ 3 0 

6. Are you p h y ~ i c a l l y  handicapped? 

Yes ..... 1 NO ..... 2 co to 7 

b a ,  Uhat I s  the nature o f  your handicap(s)? (Murk aa many 
ae appty.)  

Visual .......................................... 1 ........................................ Auditory 2 
Orthopedic ...................................... 3 
Other ( S p e d f y )  : 4 

... ........ - ~ 

7. Yhlch o f  the fo l lowing best  describes your enrollment 
SL~LI I )  09 o f  the \recak o f  AII~IIC~..I. 1978? {Hpk one 
only . )  

N o t  student ................................... 1 0 
Graduate student (post  baccalaureate) 

F u l l  - t ime .................................... 2 .................................... Part-t ime 3 
Undergraduate student ........................... 4 

8. L i s t  i n  the tab le below a l l  undergraduate and graduate 
degrees. excluding honorary degrees. t h a t  have been 
awarded to you. Please use Specia l ty  L i s t  on page 2 for  
major f i e l d  and number. 

(Chock only Om mtegorj . )  

Emplvyed ful l- t ime, acionco o r  ........ engineering-related pos i t i on  1 0 Co to 11 
. Employed ful l - t ime, noncclenre a r  ..... nonengineering-related pos i t i on  2 0 Go to I& 

Employed part-time. science o r  
engineering-related pos i t i on  3 0 to 1 0 b  ........ 

Employed part-time, nonscience o r  
nonengineering-related pos i t i on  ..... 4 GU ta I a j  

Postdoctoral appointment (fel lowship. 
traineeship. research associateship, ............................... etc.) 5 & t o 2 1  

Unemployed Not employed and and seeking n o t  seeking m p l o ~ n e n t  ..... 6 1 GO t o  I,= 
od 1 0 1  .......................... emploflent 

Ret i red and not  employed .............. 
Other ( S p e c i f ? )  : 

fu l l - t ime during th f  week o f  
pos i t i on  unrelated ,o s c i a n c ~  a r  

the K l S i  importrn? reason fo r  
taking t h e  posi t ion? 

............................ Prefer  nonscience o r  nonengineering 
pnc i t i nn  1 

Promoted ou t  o f  science o r  engineeP1Rg ............................ pos i t i on  2 

I .ocat f~na1 preference to to I 1  
Pay i s  be t te r  ......................... 3 ................. 
Science o r  engineering pbsl t i o n  nuL ........................... avai lab le 
0Ll1c1' (3p~if$!l I . - 

lob. I f  you were employed part-t ime during the week o f  
were you seeking fu l l - t ime  

..... Yes 1 NO ..... 2 Go to il 

10c. I f  you were unemployed cnd seeking eaployr;.ent dur ing the 
week o f  August 7. 1973. was your job search r e s t r i c t e d  by: 

.............................. Geographic locat ion 1 .......................... Family respons ib i l i t i es  2 .................... Need f o r  part-t ime employment 3 
Other ( S p e c i f y )  : 4 W 

10d. How many weeks, during the period of unemployment endin9 
w i t h  the week o f  August 7. 1978. were you unemployed and 
seeking work? 

Weeks ...... u a to 23 



loe. ~f you were not employed and n o t  seeking wrk dur ing 
the week o f  Augus; 7. 1978. w?at was t h e  most 
important reason o r  no t  seeklng work? 

13- What percent o f  working time d i d  you devote t o  each of 
the fo l lowing a c t i v i t i e s  during the week o f  
Auqust 7. 19781 

Percent 
~ ~ l l - t i m e  graduate student .......... Management o r  adminis t rat ion o f  research - 
~ ~ p o r a r i l y  absent fo r  hea l th  o r  and development ............................ 

personal reasons 2 - 01 .................. 
Tending 10 family r e s p o n s i b i l i t i e s  .. 3 0 Management o r  adminis t rat ion o f  other  .............. could not f ind work o r  bel ieved no than research and development - 02 

job  avai lab le i n  my f i e l d  ......... .... Teaching and t r a i n i n g  -- pveparlng and 
~ n s u f f i c i e n t  f i nanc ia l  i ncen t i ve  teaching courses. guiding and counseling 
On layoff ........................... 6 students o r  t ra inees ....................... - 03 
Other ( S p e c i f y ) :  7 ............................. Basfc research - 04 

APP~ fed research ........................... - 05 
11. which category below bes t  describes the type of  o q a n i -  

r a t i o n  of your p r i n c i p a l  employment dur ing the week o f  Development -- product. process. and ...................... 
~ u g u s t  7. 19787 (Check o n l y  ONE mtogory.) technical. development - 06 

Report and technical w i  t ing,  edi t ing.  
Business o r  indus t ry  ......................... O1 0 information r e t r i e v a l  ...................... 
Junior college. 2-year col lege. technical 

- 07 ......................... , ins t i tu te  .................................. 02 C l i n i c a l  diagnosis - 0 8  
............................... Medical school 03 Desi9'n -- of equipment. processes. models .. 09 

Four-year co l lege o r  u n i v e r s i t y  o ther  than ............................. medical school 04 ................................. ........ 
O w l l t y  con tml .  test ing, evaluation, o r  

Elementary o r  secondary school system 05 inspect ion - 10 ........................... Hospital o r  c l i n i c  06 Operations - production, mlntenance. 
u.S. m i l i t a r y  sewice,  a c t i v e  duty, o r  construction. i n s t a l l a t i o n  ................. ...... - 11 

Comnissioned Corps. e-g.. USPHS. NOAA 07 O i s t r i b u t i o n  -- sales. t r a f f i c .  purchasing. ........... u.S. government. c i v i l i a n  employee 08. .............. State government 09 customer and pub l i c  re la t ions  - 12 ............................. ......... Local o r  other government ( S p e c i f y ) :  10 S t a t i s t i c a l  work -- survey work. fore- 
casting. s t a t i s t i c a l  analysis .............. 13 ......................... Inrernatronal agency 

Nonprofi t  organization. other  than hospi ta l .  ................................. l1 Consult ing 14 

...................... ......... c l i n i c ,  o r  educational i n s t i t u t i o n  12 Computer app l i ca t lu i~s  15 
Other r s p e c i f ' y l :  Other a c t i v i t i e s  f S : e c i f y J :  16 

12. Please give the name o f  your  p r i n c i p a l  employer 
(organization, company, etc.. o r  i f  self-employed. Total 100% 
wr i te  "se l f " ) ,  and actual place o f  employment during 
the week o f  August 7, 1978. 

14. Among a l l  the a c t i v i t i e s  marked above. which was your 
primary and which was your major secondary a c t i v i t y ?  

Name of Employer .(FIZZ i n  the a p p m p r i o t e  c o d e  d o r s  -- 01 to 16 - 
f m m  4. 13. ) 

.............. city State Primary work a c t i v i t y  m 
k j o r  secondary work a c t i v i t y  ...... 



IS. From the Degree and Employment Specia l t ies ~ i s t  on 
page 2, se lec t  and enter both the number and t i t l e  o f  
the spec ia l t y  most c lose ly  re la ted  t o  your ~ r i n c i p a l  
employment dur ing the week o f  Auoust 7, 1973. 
please w r i t e  i n  your  specia l ty  i f  i t  i s  no t  on the 
l i s t .  

I I I 

Number Typ. of Specialty 

16. tihat was the bas ic  annual sali*. assoctaLeJ ri tli your 
p r i n c i p a l  profess ional  employment dur ing the week o f  
Auoust 7, 1978? 

per year 

.=: Basic annul e a h y  i s  your annwaL satary before 
deductions for i-e taz, s o c i o l  security. re- 
tirement, ate., b u t  does no t  inc lude bonuses, 
overtime, s m a r  teaching. or other pagmsnb for 
professional w r k .  

16a. Mere you academically 
employed? 

yes ... ; 0 s y t : b  
NO .... Go to 17 

..... 16b. Check whether sa lary was for :  9-10 months 1 
11-12 months .... 2 0 

16c. Uhat was the t i t l e  o f  your posi t ion? 

...................................... Professor 1 ............................ A$sociatc professor 2 
Assis tant  profes$or ............................ 3 ...................................... I n ~ t r u c r o r  4 
Lecturer ....................................... 5 ............................. Teachifig ( L g s i s t a ~ ~ t  6 
Research ass is tan t  ............................. 7 
Other (Specify) : 8 

... 17. Mas any o f  your  work i n  tho Yes 1 Cd to 17a 
week o f  Au u s t  7 1978 
supporte-mment ; 2 8) co to 1.3 
funds? know.. 3 0 

17a. I F  YES t o  17. which o f  the fol lowing federal agencies 
o r  departments were supporting the wrk? (&ck a l t  
tho tapp ly . )  . 

Agency f o r  In ternat ional  Development ......... 01 
Environmental Protect ion Agency .............. 02 1 
National Aeronautics and Space 

Administration ............................. 03 
National Endounent f o r  the Ar ts  ............... 04 
National Endoment f o r  the Humanities ........ 05 
National Science Foundation .................. 06 
Nuclear Regulatory Comnission ................ 07 
Smithsonian I n s t i t u t t o n  .......... ; ............ 08 
?*partment o f  Aqr i cu l tu re  .................... 09 
Department of C m e r c e  ....................... 10 
Department of Defense ........................ 11 ................... Department o f  Energy ..... 12 
Department o f  Health. Education. and Welfare: 

National I n s t i t u t e s  o f  Health .............. 
Alcnhnl, Drug Abuse, and Mental Health 

17 

I 
........................... 

'3 

Admintstrat ion 14 
National I n s t i t u t e s  o f  Educatfon ........... 15 
Of f i ce  o f  Education ........................ 16 
Other ISpemfyJ: - 1 

Oepartment o f  Housing and Urban Development . . 
Department o f  the I n t e r i o r  ................... ........................ Department o f  Jus t i ce  .......................... Oepartment o f  Labor .......................... Department OF State ................. Oepartment o f  Transportat ion ........ Other agency o r  department (Specify): 

Don't know source agency ...:................. 25 17 

18. L is ted below are selected top ics  o f  c r i t i c a l  nat ional  
in terest .  I f  you devoted a s i g n i f i c a n t  proport ion o f  
your professional t ime t o  any o f  these problem areas i n  
the  week o f  August 7. 1978. please check the box 
f o r  the ONE on which you spent the M)ST time. 

Energy and fuel ..................... 
R c l l t h  .............................. 
Defense ............................. 03 
Environmental protection. p o l l u t i o n  

contr-01 ........................... 
Education ........................... 05 
Space ............................... 06 
Crime prevention and contro l  ........ 07 
Food and other  a g r i c u l t u r a l  

products .......................... 
RL~UPII ~CEUU~CIO, Othltr than fue l  

o r  food ........................... 09 
Cormunity development 1nd s e r v i ~ e s  .. 10 1 
Housing (planning, design. 

consrructfon) ..................... 11 
Transportation. comnunications ...... 12 
Cul tura l  l i f e  ....................... 13 
0U1ti erca (EpaaifyJ : 14 

Does not apply ...................... 88 



APPENDIX C - QUESTIONNAIRE USED I N  1976 NATIOl'4AL SURVEY 
OF RECENT SCIENCE AND ENGINEERING GRADUATES 



Dear  G r a d u a t e :  

We need  y o u r  h e l p  i n  a  m a j o r  n a t i o n a l  s t u d y  of t h e  o c c u p a t i o n a l  
e x p e r i e n c e s  o f  r e c e n t  c o l l e g e  g r a d u a t e s  i n  S u i e ~ i c c  and E n g i n e e r i n g .  
T h i s  p r o j e c t ,  s p o n s o r e d  by t h e  N a t i o n a l  S c i e n c e . F o u n d a t i o n  w i l l  o b t a i n  
i n f o r m a t i o n  from a  s c i e n t i f i c a l l y  c h o s e n  sample  o f  16 ,000  p e r s o n s  who 
e a r n e d  B a c h e l o r ' s  o r  M a s t e r ' s  d e g r e e s  between J u l y  1, 1973 'and  
J u n e  30 ,  1975. You a r e  o n e  o f  t h o s e  c h o s e n  t o  b e  i n  t h i s  s t u d y .  

The  p u r p o s e  o f  t h i s  s t u d y  1s t o  c o m p i l e  n a t i o n a l  s t a t i s t i c s  which 
w i l l  a l l o w  a n  a p p r a i s a l  o f  t h e  employment and e d u c a t i o n a l  c h a r a c t e r -  
i s t ics  of sc ient is ts  and  e n 9 i n e e r s  g r a d u a t i n g  . s i n c e  1973. The 
r e s u l t i n g  i n f o m a t i o n  w i l l  p e r m i t  t h e  F e d e r a l  G o v c i m e n t ,  u n i v e r n i t i e s .  
a n d  o t h e r s  t o  f o r m u l a t e  s c i e n c e  p o l i c i e s  and programs and t o  make 
e v a l u a t i o n s  w i t h  r e g a r d  t o  t h e  s c i e n c e  and  e n g i n e e r i n g  manpower p t e n -  
t i a l  of t h e  n a t i o n .  

The q u e s t i o n n 9 i r e  o n  t h e  f o l l o w i n g  p a g e s  w i l l  t a k e  a b o u t  10-15 
m i n u t e s  o f  y o u r  t i m e  t o  c o m p l e t e ,  and a postage-paid envc lopo  addressed 
t o  W e s t a t ,  I n c .  i s  e n c l o s e d  f o r  i t s  r e t u r n .  W e s t a t ,  I n c .  h a s  been 
s e l e c t e d  b y  t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n  t o  a s s i s t  i n  c a r r y i n g  o u t  
this s u r v e y .  

W e  w i s h  you t o  know t h a t  your  comple ted  q u e s t i o n n a i r e  w i ' l l  b e  
s e e n  o n l y  by t h e  immedia te  r e s e a r c h  s t a f f  and w i l l  b e  used  f o r  
s t a t i s t i c a l  p u r p o s e s  o n l y .  I n  c o m p l i a n c e  w i t h  t h e  P r i v a c y  Act. o f  
1974 ,  n o  p e r s a n a l l y  i d e n t i f y i n g  i n f o r m a t i o n  w i l l  b e  r e l e a s e d  t o  anyone. 

W e  t h i n k  you w i l l  f i n d  it i n t e r e s t i n g  and i n v i t e  y o u r  comments o n  
t h e  q u e g t i o n n a i r e  i t e m s .  I n  a d d i t i o n ,  i f  you have  any  q u e s t i o n s  on .  
t h e  s u r v e y  or need a n y  a s s i s t a n c e  i n  c o m p l e t i n g  t h e  q u e s t i o n n a i r e ,  
please call ( c o l l e c t )  M r .  Mark Waksberg o r  Px. George K. S c h u e l l e r  a t  
(301)  881-5310. 

I t  would be o f  g r e a t  h e l p  i f  you would c o m p l e t e  and r e t u r n  t h e  
q u e s t i o n n a i r e  w i t h i n  t h e  n e x t  f i v e  d a y s .  I f  p o s s i b l e ,  we s u g g e s t  t h a t  
you d o  it now, w h i l e  you h a v e  it i n  hancl. W e  b e l i e v e  t h e  i m p o r t a n c e  
o f  t h e  s t u d y  w i l l  j u s t i f y  the t i m e  you g i v e  t o  it. 

The N a t i o n a l  S c i e n c e  F o u n d a t i o n  would g r e a t l y  appreciate your 
cooprration i n  th j , s  s u r v e y .  

Very t r u l y  y o u r s ,  

C r l e - . , d ~ k ,  ~ i ? e c t o r  
D I l o n  o f  S c i e n c e  Resources  S t u d i e s  

T h i s  i n f o r m a t i o n  is s o l i c i t e d  under  t h e  a u t h o r i t y  o f  t h e  Nat iona '  
S c i e n c e  F o u n d a t i o n  Act o f  1950 ,  a s  amended. A l l  i n f o r m a t i o n  you p r o v i d e  
w i l l  b e  t r e a t e d  a s  c o n f i d e n t i a l  and w i l l  be used f o r  s t a t i s t i c a l  
p u r p o s e s  o n l y .  I n f o r m a t i o n  w i l l  b e  r e l e a s e d  o n l y  i n  t h e  forin o f  
s t a t i s t i c a l  s u t h a r i e s  from which i t  w i l l  b e  i m p o s s i b l e  t o  i d e n t i f y  . 
i n f o r m a t i o n  a b o u t  any  p a r t i c u l a r  p e r s o n .  Your r e s p o n s e  i s  e n t i r e l y  
v o l u n t a r y  and y o u r  f a i l u r e  t o  p r o v i d e  some o r  a l l  o f  t h e  r e q u e s t e d  
inzor rna t ion  w i l l  i n  no  way a d v e r s e l y  a f f e c t  you. 

- -. 

NATIONAL SClENCll FOUNDATION 
U!ASIfIbii;TC)K. I ) . ( ' .  105W 
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1976 NATIONAL SURVEY OF RECENT SCIENCE AND ENGINEERING GIUDUATES 
NATIONAL SCIENCE. FOUNDATION 

DEGREE AND EMPLOYMENT SPECIALTY LIST 

Use this list for Questions 5 and 9. Find the number corresponding to the appropriate 
major field and mark it in the space provided in the questionnaire. 

BIOLOGICAL SCIENCE ARTS ANC HUE'mITIES 

Agriculture, all fields 
Anatomy and histology 
Bacteriology 
Biochemistry 
Biology (general) 
Biophysics 
Botany, horticulture, plant pathology 
Entomology 
Forestry, all kinds 
Genetics 
Immunology 
Marine/animal or life sci~nce 
NlCrobiology 
Physiology 
Zoology 
Other biological science 

ENGINEERING 

Aeronautical, aerospace, astronautical 
Agricultural 
Architectural 
Chemical 
Civil 
Electrical or electronic 
Environmental, sanitary 
General 
Industrial 
Mechanical 
Hetalliirylcal, material 
Mining, geol., petro. 
Nuclear 
Operations research, systems 
Technology 
Other engineering 

PHYSICAL SCIENCE MATHEMATICS 

Astronomy 
Atmospheric science (meteorology) 
Chemistry 
Computer science and data processing 
Earth science (geology, geophysics) 
Geography 
Hathematics 
Oceanography 
Physics 
Statistics 
Other physical sciences 

SOCIAL SCIENCE 

Anthropology 
Economics, all fields 
Linguistics' 
Political science (incl. goverrunent, 

international relations) 
PcbLic administration 
Psychology (all fields except clinical) 
Social work, all firids 
S9ciology 
Other social science 

Art,. fine and. applied 
English (language and literature) 
Foreign la~lguacjc and li teraturc 
History 
Journalism, all fields 
Music, a11 fields 
Philosphy, all fields 

BUSINESS 

Accounting 
~usihess ~dministration (general) 
Finance 
Marketing and sales 
Management, all fields 
Secretarial studies 
Other business 

EDUCATION 

Art or music 
Biological sciences 
Business 
Elementary 
Mathematics 
Physical education or recreation 
Physical sciences 
Secondary 
Soicncs education, other 
Special education 
Other education 

PROFZSSIONS, TECHNICAL FIELDS 

Architecture or urban planning, 
Clinical psychology 
Dentistry 
Drafting or design, all 3ields 
Home economics 
Health technology (med., dental or lab.) 
Law or pre-law 
Library.or archival science 
Medicine or pre-medicine 
Nursing 
Pharmacy 
Religion 
Other health professions 
Other 

OTHER 

Building trades 
Communications (radio, T.V.) 
Crafts (skilled), all fields 
Law enforcement 
Machine operation 
Military science 
Other, not elsewhere classified 
Undecided 

, I  . 



0u NO. YY-SroUU) 
Expires: December 1 9 7 6  

I .  Dace of  B i r t h  2. C i t i z e n s h i p  3. Sex 

USA . . .  -- Non-USA . : 

W ~ l t e l C a u ~ o s i a n  . I  P u c r t o  Ricenl  
B l o c k l N ~ ~ r o l o r  A m r l c a n .  . . . .  . . . . .  . A L r u - h r I c a o  2 Oci*nta l .  

. 3 a Urher Asian . . . .  
H e x i c o n - h r i n n l  Dther  (Speci fy)  . . 8 

~ l t l c e n o  . . . .  4 
- 

5.  L i s t  i n  t h e  tab18 balow a11 u n d e r g r a d u r a  and 
graduate  degrees .  e x c l u J ~ u g  honorary degree-.  
than  have been swarded t o  you. Pleame use  
S p e c i a l t y  Liec  on Pa88 2 f u r  = j a r  f i e 1 0  and 
numhl'r. 

-- 

PLEASE SllTE clmt i n  I tems 6-l&a. i n f o r a a t l o n  I s  
r ~ q u c ~ c ~ d  for t h e  c u r r e n t  y e a r  na of  t h c  rcck o i  

-. . June 7 .  1976 

7. ,hlnicl, ca tegory  b c l w  b e s t  d e s c r i b v s  tltc cypc of  
o r ~ a n l r ~ c i o n  of your p r i n c i p a l  cmploymeni? 
(CHELE nsLY IE gnr,:rnqY. 

-- 

I CranreC 
Type of 

- 
II8t"Ifima.". $ 8 ,  I,a,lt*-1 r y  . . . . . . . . . . .  ,I I 
Junlllr a 'ollvpr. ?-ya.;tr 1.mll1v~v. l ~ . ~ - I ~ t b l ~ n l  ., 

InatICuCr. . . . . . . . . . . . . . . .  
UrJlcol  r c l n n ~ l  . . . . . . . . . . . . . .  --. 
Four-ymr c ~ n l l u ) ~ ~  m r  t ~ 8 ~ l v ~ ~ r s l l y  sbllw-r 

tltttn m.dlcaI wulnta,l ........ : : . . . . . . . . . . .  Hospicol o r  r l l n l c  - - 6 . - .  
U.S. m i l l c ~ r p  s c r v l c r .  ncclvv Juty . .or  . Comiss ioned Corps. e.g.. OPUS. N O M  . . I  . . . .  U.S. governmnt .  r l v I l i a n  cmpluyk- (I . . . . . . . . . . . . .  s c a r e  ~ov<l~,,me,,t 9 . . . . . . .  

(Specify): -. 
W Local o r  o t h e r  savcrnmcnl. . l o -  

. . . . . . . . . . . .  l n t u r n a r i t m ; a ~  asettcy LI  7 
Nun-pruIlr orpunlrar l%,n .  uChrT rlun 

h+pltal. c l i n i c  o r  cJusncion:tl. . . . . . . . . . . . . . .  . insc icucion.  
Ocher (Speci fy) :  

-- - 

major P l t l d  
(1l.r S p c c l n l r i r s  L i s t )  

8. UImt u;r* t l w  p r l m r y  (A) : I ~ J  avrotudarv (N) m ~ r k  
a ~ t I v l t y  rplit1t.J C I S  ym#r ~ m t ~ l t l a ~ ~ ~ ?  ((31ElX 1lNI.Y 
UNE UUX 1S W 1 . W .  ) - A H 

Mana~ement o r  o d m i n i ~ t r a t l o n  n f :  . . . . . .  Research and development. 1 
Ocher than research  b d e v e l o p ~ t ~ r  :'. 2 
B o t h . .  . . . . . . . . . . . . . . .  . . 3  

. Basic  remearch. a . . . . . . . . . . .  6 . . . . . . . . . . . .  Applied research .  5 : 
Develupment o f  cqulpment. prnduccs. . . . . . . . . . . . .  sgscems d a t a .  
Design. 

11 
: QB . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  'tpeching. R L _; 

Rcpt~rt o r  oillor tr.cllnlcal v r i t i l i ~ .  ' 

ed I t  I  ng . . . . . . . . . . . . . . .  
Production. . . . . . . . . . . . . . .  ,111 '- 

Consul r i n g  ( S p e c i f y )  : 
"'i 6 

krufcamluoal euPvloeu r.8 I ~ t d l r l d u d s .  .:: gF( 

Na- Year 

. . .  

Degree 

Bachelor ' s  

m a t a r s  

Doctora te  

(I. Yhot Y ~ D  yom.~r e m p 1 0 ~ n c . m ~ a ~ u ~  bra 01 th. per ion  Q U J ~ ~ K Y  c o n t r o l .  I n r p t c t i o n ,  t e s t i n g .  - 1 3  i l u  
i n d i c a t e d ?  ( U E C K  ONLY UTKORY.) S s l o s .  warknrlnp. p u r c h a s i n ~ .  

es t imacins .  . . . . . . . . . . . . .  .lL 7- 
Employed f u l l - c l u e .  s c i e n c e  o r  . - Other (Speci fy) :  1 5  dd 

engince:ing r e l a t e d  p o s i t i o n s  ... 1 Go t o  7, 
Employed f u l l - t i m e .  nonscience  o r  . . 

nullellgineering posirion - 5 to 6a 9 .  From t h e  Degree and bploymenr  s p . c i d r i L r  L l s r  
Employed par t - t ime.  s c i e n c e  o r  . a n  PJ~I '  2. s e l e c t  and ‘-8rCrr I lor l~  clnr number and . . ' 

e n p l n e e r i n n , r c l a t e d  p o a l ~ i o n .  - . 3 fi fa t o  bb title. ~ # f  LID,. s ~ , L . ~ ~ : , ~ I ~  w s t  cla**~.ly rcl:8cc.d ttv . 
Enplnyed p o r t - t l s . .  n n n s c l r n s o  o r  ycnur ~ ~ r l n r l s u l  rmpluywotl. U r i l r  I n  you= ,. . . .  

n t ~ n r n ~ l n ~ & i n ~  r e l a t e d  p o e l t l o n  . 4 ilb to bb 'specialty i f  i c  i s  not  on  t h e  l i s c .  
. . 

P o s t d u e t o r a l  a p p o i n t a n t  ( t e l l U P  
s h i p ,  t r a i n e e s h i p ,  r e s e a r c h  

. . . . . . .  a.sociote.hip. c t t . ) .  5 Cu CIS 7 . . ... UeczpjnyrJ "nd an.LlnR cnplopcnt . 6 --.--.'...- . (10 113 15 '----------------* 

Numl,rr 1 ~ 1 - v  ibl Spci1;aIty L!lr,.n?lt~yual and nvc t8reklnn . . . . . . . . . . .  eoyloyinmt. Ca t o  1 5  
Ret i red  dlrd om employed. . . . . .  
Ocher (Speci fy) :  

- - che f o l l o u i n g  a c c i v i r : c s ?  

Nuvhrr M n r h  

' 

- Pcrcen: - 
h a .  I f  r l a . 8  r.rr . rp lnvr l  ft8Il-r$- dssrlng r h r  u.ek nf . . ..I....r. 1971. : la  poJ l t l rn  ,,,,ruleled sr:rt,rr t u t ~ ~ ~ ~ r n v t t t  .sr :~dmi%i.:r.ol#astt h t l :  

or  c : ~ f l n r e r i n $ ,  what was t h e  UOST Imporcnnt reason . I(cs~':8rrI: ~ n d  dr.vcl~~i.ai.nc. . -. . - - 
fur r a k l n g  t h e  position? 

Other char. researclm and d~vr.lupmrnc - 

2 .  

b v .  I! you r,,rr veployrd p a r t - t l w  dur lng llav u r c i  . . . . . . . . . . . . .  of .lunc 7 .  1 9 i h ,  vrre .ynu reeking f u l l - r i m e  I'r.1d181.c il*ln. 

P r e f e r  nnnscience  o r  n o n e n g l n c e r ~ n g  ' . . . . . . . . . . . .  . 
1 0  p o s l r l ? n .  . . . . . . . . . . . .  

I'rmsbtcJ our o f  ncirnc. P r  
e n l l n e e r i n g  p o u l t i o n .  . .  

pas : 6  beC7.I . . . . . . .  : : : : : 
Lacjc ional  p r e f e r e n c e  . . . . . . .  4 
S r i c a z e  o r  e n g i n e e r i n g  p o s i c i o n  

nor a v r i l p h l e  . . . . . . . . . .  :e Other ( S p e c i f y ) :  - 

Basir r r s s a r c h .  - 
. . . . . . . . . . .  ~ ~ p l l e d  r a : c ~ z r c l ~ .  

b t o  . . . . . . . . . . . . . . .  - . 'U .  7 n ~ v e l o p e e n r  - 
. . . . . . . . . . . . . . . .  ... Design 

'I.,.:,. 1.110). . . . . . . . . . . . . . . .  



11. Please give the name of your principal 14. Was any of your vork in the week o f  Junc 7. 1976 
e~pioyer (organization. company. etc.. or. if supported by L.S. Government funds? 
self-ern?loyrd vrite "self"). and actual place 
of en?loyment. Yes. . . . . . . . . . . . . . .  1 i.0 1 0  14;: 

NO . . . . . . . . . . . . . . .  
Don't Know . . . . . . . . . . .  

Name of Employer 

City State Zip Code 14a. uyes, which o f  the follorlng Federal agencies 
or deparcnrntr were supporting tlw vuri? ( U C K .  
ALL THAT APPLY. ) 

12. 'ha: was fhe basic a n n u l  salary* associated 
rich your principal professional employment 
during the week o f  June 7, 1976 ? 

$ A  rr year. 

'LOTE: Basic annual salary is your annual 
salary before deductions for lncome 
cax, social security. retirement, 
etc.. but does not include bonuses. 
overtbe, s-r teaching. or other 
payment for professional w r k .  

If academically employed: 

a. Check whether salary was for 9-10 months 

or 11-12 months Cr] . 
b. What was the title of your position? 

. . . . . . . . . . . . . .  Ptulrssur 
Assoclate Profcasor . . . . . . . . .  . . . . . . . . .  Assistant Profeeaor 
Instructor. . . . . . . . . . . . . .  4 . . . . . . . . . . . . . . .  Lecturer. . . . . . . . . .  Trnchln~ Aselscant. 6 
We~earcl~ Assiatent. . . . . . . . . .  
:Itllur (Sprclfy): 

Does not apply. . . . . . . . . . . .  9 

13. Llntrd helou are eelecced toplcm.of critical 
natlonal Intcrent. If you devoted a signifi- 
cant proportion of your profeamional ti= 
to any of these problem areas in the ueek of 
June 7. 1975. p l e n n e  check che box for the one 
on vhic! i  you spent the. MCST Clm. 

Educa:ion: 
T e ~ c h l n ~ .  . . . . . . . . . . . . . . .  1 
rJthc. . . . . . . . . . . . . . . . .  . 2  

i;ealzl,. . . . . . . . . . . . . . . . . .  3 . . . . . . . . . . . . . . . . .  Defexsr L 

Environmenf~l profrctloa. pollution 
cnntrol . . . . . . . . . . . . . . . .  5 

Space. . . . . . . . . . . . . . . . . .  b 
Crime prevention and control. . . . . . .  7 
Food production and technology. . . . . .  8 
E n e r ~ y  and fuel . . . . . . . . . . . . .  9 
Oc~ber ni~1er.11 resources . . . . . . . .  ; .10 
C,wcunlry Jt.vr.lopment and srrvlcer. . . .  l l  
H.*u-lns ( p I . ~ ~ ! n l n s .  deaisn. rnnrr ratrrlnn) I ? 
Pr~nrp~rratlon. . . . . . . . . . . . .  .?3 
Other (Sprclfy): . BE 1 
Kcae of the above . . . . . . . . . . . .  IL 0 

. . . . . . . . . . . . . . . . .  NASA. 31 . . . . . .  National Science Foundat ion. 32 . . . .  Environmental Protection Agency. 3) 
Energy Research and Development 

. . . . . . . . . .  Admlnlstratlun (AEC) 36 
Nuclear Regulatory Commission. . . . . .  35 
Agency for International 1J~velop~i~;dt . . 36 
Department of Interior . . . . . . . . .  37 . . .  National Inscitures of Health. HEW 38 
Alcohol, Drug Abuse and Yenral Health 

Adminiscration. H E .  . . . . . . . . .  
Off ice of Education. Hn' . . . . . . . .  
other HEW. (Specify): 

W 
:: 0 
41 g 

. . . . . . . . . .  Departrent of Defense. 42 . . . . . . . . .  Department of Comerce 43 
. . . . . . .  Department of Agrlculture. 41 . . . . . .  Deparrmmt of Transportation 0 5  . . . . . . . . .  Department of Justice. 4 6 .  

Department of Housing and Urban 
Development. 

! 
. . . . . . . . . . . .  

0th. ..en., ax .aprtmnt t+ecifv\: 
. 

. . . .  .,.,-- .......... 

bn't know ~ n u r c c  a ~ c n c y  . . . . . . . .  49 [7 

15. How many years of professional vork experience. 
Including teaching. have you bad? (Prof esslonal 
experience includes those: w r k  activities in 
which you have been engaged requiring knowledge 
of your field at the baccalaureate or equivalent 
background.) 

16. Which of the follovlng best describes your 
current enrollment eracue? (MRh: ONE ONLY.) 

Not a student. . . . . . . . . . . . . .  1 
Graduate student (pnsr haccalauro~c~~): 

Full-time. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Part-time. 

THANK YOU FOR YOUR COOPERATION. PLEASE RETURU THE 
COVLETED QUESTIONSAIRE IN THE ENCLOSED POSTAGE PAID 
ENVELOPE. 



APPENDIX D - QUESTIONNAIRE USED IN THE 1976 NATIONAL SURVEY 
OF NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS 



P b  ~ A k i n s r r u c t i o n s  
carefu l ly  before answer ing 
questions. 

O.M.B. No. i l -S~SQPS:  b~ror .1 € ~ # r e .  Dccmbe,  )I. I97 

Answer as accurately as you car 
by printin; your reply clearly 0, 
by entering an. "X" In  thr bor 
next to thg ap2ropriate rcy l l .  

'U.S.OCCIIT"L*~ o r  CelMCnCC 
o. cq,u, 

1976 NATIONAL SURVEY OF 
NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS 

MOTICE - Y w r  ..-,I to the C.nwa 
&r..u i s  conlldm,l.l. I, rn.? b. 
s ~ n  only by .ram C.n.us m p l o ~ - l  
md rn*?.be used -1, lor  slalirl8c. 
DYIDOSOS.  

When h e  insvucrtms for a auesttw 
darect you to enter a cOSe mc 
description from a l ist. plaasa 
refer i o  the referertce I ~ s t  atuchcc 
to this quest~onnaire. 

A. Is  10. i n b ~ i m  shorn  I n  tho 
amoilbng I a b l  obov. sumct '  

o rEs 

/ NO - Pleose enter the 
correct informotion 

I 

1 .  Dur Friend: 

0.  Is  h i s  l o l l i l r p  oddmss the nome 
oddmss as yeur plose of nsidmr*?  

SAME 
0 DIFFERENT - Pleose enter 

your c i ty  ond Stote or foreign 
counuy uf  rexidencc. f 

Thank you f a  your continued coopuatlon In  mtd r r t l ona l  h m p l e  u l  Scicnt~sts ohd Entindsfr, n 
# # r i e l  of bimniml culrvcvr swnsored by *c National kience.Foundation and conducted by the 
Bureau of h e  Census. From t n t i  sertes, a cotnrrel~ens~.i: biHJt8 Of lna  u o r m ~ u p ~ r u ~ ~ r  mtrl 18;;I;a.h. 

t ion of America's scientists and enzlneers i s  bein; obtained. And. since h e  surveys include a 
sampla qf persons from various other f ielor. i n  addition to science and enzineering. a valuabie 
measure of rhe employment and s k ~ l l i  bfhon; rhe ~II~I~I, crlucattd populntien i n  gsnerrl ha. haan 
lained. Statistical data from h e r e  surveys are used for planning and analysis by Federal and 
Stat8 m w n p a m  agencies. private businesses. nonprofit research organizations, indusvial and 
wade associat~ons. and universities. Your cooperation, of coutst. has been art essential clement 
i n  aha s u s c ~ r s  of this prngram. 

Name 

- - 
Nilmbo and sireet 

. . ... 

I 1 
Foreign e b u n w  

TP earend rhe value of past surveys. rhe National Science Foundation has asked h e  Bureau to 
survey Jris sn8,plo at parneni rbs ln rn r r% l l c t r  L.UII~IIL cf(i$lp'imant infsrmst;nn -nd rslrrsrl 
data. Th is  i s  m e  most reliable and least costly way to learn, for exampie, how the employinent 81 
hi th l r  trained persohs i s  affected by Iluctuattons i n  the ecottonsr. For rhr. surrey to be successful 
md r i c l d  wuly represenratire infamation, i t  i s  imporxant that each person f i l l  out and return the 
questionnaire. 

. 
City or t o m  lalo] 1 I I State ( i f  USA) (oil1 1 1 

City or town 

I Please corhplcte Lhe questions ahich fol low on pagas 2 through 4 and return your quest8onnaire i n  
the enclosed yesddressed envelope. For some questions you are ~nswucted to enter a code and 
description fram Reftrence Li,t A. B. or C. These lnsts are attached to the questoonnsbre. 

- ...* .,.-, 
Z IP  code 

This information i s  bein; collected under the aurhorlty of the Nataonal Sc~encc Foundatton Act of 
1950. as amended. The informat~on you provide i s  conf#dcntial and may be seen only by sworn 
employees of che Bureau of the Census. The informat~on cannor be used for anythtng but st r t~stocal  
purposes and cannot be given to any other Government agency. prorate concern. or ~ndtvidual. The 
data w i l l  be released only i n  the form of statastical summaries from which i t  r o l l  be ~mposs~b le  to 
identify information about any particular person. Your response IS enlarely voluntary and y w r  
failure to provide some or a l l  of the requested informatoon w i l l  in  no way adversely affect you. 

State (if USA) 

I Thank y w  tor your cooperation. 

Z IP  code 

I Sincerely. 

VINCENT P. BARABBA 
Dtrector 
Bureau of che Census 

Enclosure 

D72.  
i 



3. Eatmslm or wmswndenoc w u r ~ s r . .  . . . . . . . . . . . . . .  
4. Courses at smplo)n'r training facility . . . . . . . . . . . . . . .  
5. Courser at adult edxabon centa . . . . . . . . . . . . . . . . . .  
6. O l h u  baining . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7.None . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

f 1 Week of February 8-14. 1976 I WeeC of ~ o b &  9-15. I975 I 

I b. Wtul r a r  Ib. mol l  lmWt.nl  OU 
,.osm la tahlar th l r  r MARK ONLY ONE BOX P MARK ONLY ONE BOX 

por I t ImI  I q Prelened nonrcimce or nonmginecring I 0 Pmfarred nonrcience or mnmgineering 
DOlil lM posi l im I 

2 P r m o b d  out 01 science 01 enpinecring 
DOSitiM 

(Dl  
9 I I- Employed lu l l  t l m  - Skip to 4a 

2 $ Erneloyrcl pwi t i m  - Allavirr Dd 
3 L ] O n  port 6octoral appoinbnent ( fe l lonhip.  

trainuship, research arsociate, etc.1 - 
Sklp to 4. 

4 Cl unemployed and y h i n g  m r k  - 
Go to Pmt 111 

5 u Not emvloyed ad not swking 
m r k  - Sklp lo 5 

1 

(4) .. . . ... 3.. .rt you .solo).md Employed lu l l  time Sklp 

3 q Pay war better in  noNcienca or 
nonengineering position 

0 Localional pmlerrnw 
s h e n c e  o~enginecringpositimnolavailablc 
6 n Ulher - Specily 

*IN- an d t t n  m h  
l l d l u b d l  

10 Promoted out o l  science or anpinwring 
positim 

I Pay war tener in Mn lc imca  or 
nmmdnwr inp  posi t im 

4 0 Localimal prefeonca 
a 0 kienco or anpinenin( poriUon mlaral laole 
6 n Omer - S p k i l y  

2 3 Employed p a t  time - An.- 3b 
1 U hl w s l  doCIOfa1 appointment (lellorship. 

traineeshi~, research associate. etc.1 - 
Skip to 4a 

4 Unemployed and seckinp m r k  - 
Go ro colum 181 

5 Not employed and not reeking 
w r k  - Skip lo  5 

I a. Complete column (A) for questions 6-16b for the job held during me week of February 8-14, 1976 or lot you, mol l  recent prior job held. I 

S. I f  you rm ad omolopd a d  
n a  u a h l n ~  r a k .  rm yea 
CIDCI~ I I~  ............ 

b. b l v r m  18) rhould be completsd oaly i f  the job you had during hs mek of February 9-15 1975 d i f l e rd  lmm me job dascribed in  
sol- (A). I f  me job war me r m  mark me ' YES' box at me top of wlumn (61. NO*: Consider a change of jobs lo harm 0ccu:rea 
11 (1) )mu chanpd enployen: or (+I you remained wim me s a m  employer b t  them were SlFificant chanws In duties, levels o l  
responsibility. or OCWpaDM: or (31 you wrked at a d!llerml inslimtion *bile on sabbatical leave f r a  a collage or university. 

c. ll you held more m m  one job during me weeks mntioned above. pleare rsporl only me lob at *him you mr*ed me greatart numbs1 of hwrr.  

Job held during wwk 01 February 9-15, 1975 

Job held &ling m c k  of Femuaty 8-14, 1976 War t h l l  IM ramr job as *nlwed In column (*)I 

ot most recent prior job 1 0 Yes - 00 nor canproto c o l m n  (61 

2 0 NO - Canplsta column 1.91 

- 
100 to lop 01 cof- 81 

MAR* ONLY ONE BOX 

10 ~ e s r s d  
2 omcr - s m 1 r y  

- 
(Go fo Part 1111 

9 MARK ONLY ONE BOX 

I q .%arsd 
2 o m o  - spsc11y 

I (6) 

6. Wtnro dld you w a l l  

Wrlre In c l l v  e M  Srere or 

Stale w 
foreim couney 

0 [ 1 ] 

Slate or 
l o r e i a  couney I 

.Om" PYs.ze. , ! O * O . . 0 ,  Pam 2 
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PART 111 - JOB ACTIVITIES - C o n t i n u e d  

I I 
1 [l Me~alcl,,c,,l a? o d m i n i ~ t r ~ t i ~ ~  ?f m*-rrh 1 !::Maq@ emcnl or adm8nistral1on of research 

and development and Bevi~*pmcnt 

1.  ma hlnd of bua1m.11 
was th l8 l  
Enrsr code am m s c t l ~ f i u ?  
f r m  Relerence Ltrr 8. 

8.  m a t  9.8 YOU, occupat~onl  
Enlsr c& end OBscripllm 
hen Reterence L i s t  C. 

1 2 OManagement or d m ~ n ~ s l r a t ~ o n  o l  other 1 2 3  Mmgement of ~ m i n l s t r a t i o n  01 omel 
than rcseach and development than resealch and development 

Job held durtng reek  01 February 8-14. 1976 
01 most l ecmt  prior job Job held aurlng r w k  01 February 9-15. 1975 

(1) I B) 

0421 I I 1 +CODE 

Descrmpl~on Da&criptton 

3 L_: Teaching and training - orepaling and I 3 1 Teatping and training - veparing and 
teaching courses, guiding and covnseljng leachmng courses. guiding and counseling 
students ar trainees students 01 tra~nces 

OU] I I I I +-CODE 1 
Docrnption 

~ - - -  - ~ - ... 
Basnc research 4 Basic research 

1 3  Applied research r r;! Applied resealch 
6 ,J D~velopmant - product, prnccss, and 6 7 Otltlopmcnt - prwuct, process. and 

technical develo~ment Jtccnnical develuptnent 

o4al 1 1 I 1 +-CODE 1 
Descriptaon 

8 a Clinical diagnosis 0 'j Clinical dtngnorir 
9 r_! Design - 01 equipment, processes. models 9 zj Design - of equipment. ptocesres, 

10 Quality~control, testing, evaluation, or l o  Qualily,conlrol. testnng. eralualion, o i  
~nsoec t~on  ~nspectoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ---------------------------  

I * Ll O&W;;;;I',, p;::;;;;, maintenance. 
051 I I ' i Operations - o~oduction, maintenance. 

' '. ~ o n s t r ~ c t i o n .  enstailation I 
8 1  9 Stattsticat m r k  - survey m ~ k .  1 3  ,-1 S~attstical 4 1 k  - survey -111. 

I6  j>Olher activit ies - S p c # l y  7 1 6 ,  -J Othel actor#l#es - Smci ly  7 

PLEASE NOTE 

Dal lc  r.r.uch 1% atudy 
diveclad toward panning 
scientil ic knowledge primarily 
10, i ts  o m  sake. 

Appllrd research IS study 
dlrecled loward gaining 
scicnti l ic knou ladp  i n  m 
ellurl LU IIOCI a I C L Y ~ U ~ L ~ J  
need. 

10. CmOnl tho ac(lvlll.8 
mh.d .bore rmlen was your 
pt lmuy and h l c h  r.8 your 
malw ucondmy  s c l i v l l ~ ?  

20 Managemnl of admnnislration 01 
' tesearch and develo~ment 

2 Management oradministral~on ofothw 
lhan research and development . 

4 Basic rcrealch h 

CODE 

the knowledge gamed Irom 
research toward productoon B Teaching 
of useful maternats, devlces. 
systems. and methods. 

CODE 

Oo Management 0, adm~n~stratlon of - research and developmenl 

3 P r i m a r y  

* Teaching g- no tonsultsng 

100% TOTAL 

076J MARK ONLY ONE BOX 
01 2 Business or induslvy 
0 2 . 2  Junoov college. 2.yez.r college. 

technical inrtltutc 
03 -Medical school 
Or 7 4 . y e a t  college or univers~ty.  

other lhan medmtal school 
0s 3 Elementary or secondary school system -- 
06 -: Horpolal or sllnic 
07 _ Non.prolit olganlzalion. olher lhan 

hospital. clinic. 0, educattonal ins l~tvt lor  
08 1: U.S. military service, active duty. 

0, Commisstoned Corps. e.8.. 
USPHS. NOAA 

09 2 U.S. tiovernmenl. c lv l l lan elllployee 
l o  ::! Slate governmenl 
I I _,?Local  or other government - Specify 3 

3 Management or admonlstratlon of olhel 
than reseatch and development 

0- R%ir  research 

IL n p p h ~ c  tcsarrrh 

- Oo Development 

2 Des~gn 

'o Olhel - Svecdy 

MARA ONLY UNC BOX 

01 Business 01 andustry 
02 

a-, Junior technical college. instotute 2-year college. 

03 ;_]Medical school 
or '. 4.year college or unlucrsity. 

other lhan medhcal school 
05 .-,Elementary or secondary school system 
06 : -. HOsDltal 01 clnnlc 
07 NO"-DIOIII organkzattbn. ofnel than 

hoso~tal. clmn#c. 0, educatoonal ~ n s t ~ l u l l o n  

08 ,_ U.S. l!llllta> j setr8cc. Jcllve duly. 
or Commnsr,oned CorDr, c.g.. 
U S P ~ S .  NOAA I 

n. U.S. Government. c iv i l ian emDlovee I 
t o  .Slate government 
8 1  Local 01 omev government - Specify I 

12 _., inte#natlonal agency ... . 1 2  ' Inlernat~On3l agency 
1 3  - . Sell-employed 1 3 , .  Sell-employed 
' 4  .. - 'Other . - Specnry ! r  ' Olner - Srecxfy I 

Page 3 
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PART I l l  - JOB ACTIVITIES - Continued I 

Job held dullnp weak of February 8-14. 1916 
or moa recent prior job Job held dvrlng week 01 Febtuary 9-15. 1915 

13. &I-m h a t  d ~ t a s  dld tau 4 F t o m  OR Present From 
hold thls posll lon? 
Enls, m m  end p a r  I i__l 

14. Ih.1 was lh. baslc 1a1w 082 
18wclM.d wlth thls po.lllon1 

0 0  

I1 vou n r e  on a m s t  doctoral I .OO I - .W 
apbo~ntment, *nc~uds st~pcrm 
plus allowances. l8asoc 
5aIaw rele#s to salaw bclore b 
d e d ~ i t m n s  lot ~ncom( tar. 
Wclal secut#ty. lelllemenl. 
etc DUt lees not ~nc lud r  
mnusel ,  overtime. lvmmer 
teachong, or omer paymenl 
lor secondary jobr.1 b 

. . 
8 .- .Per year 
2 :A PC, month 
3 , .  j Per week 

8 ' 'Pen year 
2 i Per month 
3 ;.. !Pet m k  

I1  acld.mlc~IIy .mplay.d, math 
hMh.1 s a l I n  11 lor - 
I i 19-10 months 
2 iL] 11-12 months 

I E> Dmd not hold this job in 1975 - 

II w.dmlc.lly amvtuyad, muk 
whe lh r  1111y 11 101 - 
9 - I O m t h s  
2 L  111-12 m n l h s  

Skip l o  16a 0 0  1 L ! Dtd not hold this job in 1974 - Skip l o  

.00 i n  I975 

I -3 Per year 
2 ! !Pet month 
3 Per week 

I f  ~cad.mlc~lly .mploy.d, mark 
rh.lh.1 .*luy 1s tor - 
I :-, :9- I0 months 
2 '  I l l , - 1 2  monun\ 

I :- 1 P,, ".a, 

2 , , /Per month 
3 ' ! Pe, week 

I1 ac.dmml~tlly emplo~ad. mark 
hmlhar satmy I s  10, - 

2 111-12 months 
-- 

16.. was ANY e l  y o u ~  a r b  P I -, yes - C m l i n l ~  w r n  rsd 
suppaned 0, 1p0ns0r.d by 
U.L Cormmant  lundsl  

2 i . l N 0  . . . . .  FiDon.l ,,now) Skip 10 17s P I 1: j Yes - Conrinue r l l h  I60 
2 C i N o . .  . . . 

b which lollor(~g O* 1 ;x Department 01 Housing and 
a~.ncl*s 0, d.plrtmenls Urban Dwelopment 
.VR s u ~ n m l n ~  tna work? 2 , I Debartment ot the lnternot 

S !i Department 01 Commctce 
6 __I Deplrlmenl 01 Agrtcullure I - 

OW I 3 Depanmmt 01 Housing and 
Urban Devalopment 

2 z ]  Depxtmcnt 01 the Interlor 
3 - : Dcpartmcnl 01 L a M l  r -  • . Dcoavtment 01 Defense 

1 s ;1 ~"artment 01 commmce 
6 :: i Department 01 Agricullvte 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
100 7 -, : Department 01 T<answcla l~on P 7 . . Depa,tmcnt 01 Tra~sWrtat#on 

B . , Depatlmtnl 01 J~stoce 8 ,. I De~atlment 01 J~sloce 
Drpa!lment of neatth. €aucstaon. and Wellas Deparlmentoltlcallh. EduralOn. and *Urn 1 

9 , _ !  N l n  INalional Institutes of Health1 9 ,  i NIH INalional l n s t ~ l ~ l e s  01 Healthl 
~0'JAlcohnl and flrrng &has! Urnla1 10 ;;I Al~ ( r l~ ( r I  o l d  Dlup Awse  Mental 

Health Administration Health Administrallon 

12 C ]D the l  H.E.W. -Specify 12:L)Dlher H.E.W. - S w i I y 3  

1 3  Lj NASA (National Aeronavtnc and I 33 [_]NASA INational Aeronautic and 
b a c e  Admin~strationl %ace Administralionl I . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  a-~;:! N5F (Natnonal Sctence Foundationl 105 I d  ,': PNSF (National Science Fovndationl 

t5 EPA lEnvironrnetddl ProleCtlon Agency: P 15 1-.  EPA (Environmental P~otcct ion Agency) 
I6 1:; ERDA (Energy Research and 16  ,.. ; ERDA (Energy Research and 

Development Aamtnirlratoonl Developmenl Adm~nistrationl 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 7  ::] Nuclear Regulatory Comm~ssion 
18 AID (Agency lor lnlernal~CnalDevelopmentl 

I 19 Z j o t h e v  agency or department - ~pec r ry  I 1 9 ,  .;~ther agency or department - SP~C~IY j z  ( 

PART IV  - OTUER INFORMATION 
llr At anyllm. durlng ral.ndu yew 1915 wrta you wIlhoul a Inb AYO a I Y r r  - Cmtrnue wrrn 110 

acl lvr ly  s..~ln( .mploymenll 2 .?No - Sknp I0 g l s r l i m  18 

b. For how many n . L s  m e  you ~,oLlng .mploymrntl A 1 <.; I to 4 weeks 4 ,'l I 5  to 26 weeks 
2 . 5 l o  10 weeks s.-, , - I  27 weeks or more 
3 Ll 11 to 14  weeks 

It. no- many y.ss 01 p~11nsIon.l *.v.ri.nc.. lnc ludln l  1e.chlnl. 
h ~ v e  you hadl  Enler nvnoer or ,pats - l e a f s  

19. Based on your IDIII ~ ~ U C J I I D ~  m d  .nD.ll.nr.. *at do you ragrrd I I I I+CDDEJ 
you#s.lt ar prot.sllonally? Enret cme arm #elcr ,pI#m l r rm  
qelerencs Lzsr C. D~sc!rp l~on 

X).  Lis1.d at the rlghl 1,. s.I.~t.6 m p l c l  01 ctllic,l n ~ t i o n j l  
intn.sL I1 you M r s t l  J l l ~ n l l l c n l  propotllon 01 you, 
prot.srl0nll l l nn  l o  m y  of the.. problem areas, please 
mark thr D l  lor the on. on .hich you %.)no !ha UDST tlm. 

11. In the event that i t  i s  nec.sruy 10 conlact you lo r lar l ly  soma 01 

4 UP!<+' ct:1 I ONf 80f 

51  Health 08 ' F ~ o  ",~O#P ! # # I ~ P  

E?xat ton , m ~  ~.J.~,.W,I.,~I 
12 . , Teacn~ng 'r> Enwqv m d  l ~ o :  

. 03 '- , 0lher i ?  ,Other mln91.81 
04 - ,  Envtfonmcnt prOleCllon. lesoYlces 

Po l l~ t l on  control I I ; Community Ovelopmel 
05 1 ,  Soace and rervlcrs 
06 :::, NJlronal delen$c ' 2  I iO",l"l lDllnnlng. 
07, . : CrGme prevrnllon destln. cOnslrucl8of~~ 

and conlrol 1 3  D o e  no1 i.nolv 

Area rode I TrleDnone numbe: Drar  rode Tele~huna. IIIIIII~ICI 

I 
1 I I I 

22 Plearr  snts, the name 01 a person at m Mdless 01h.1 than yours through whom you can be reached. 

Name 
- , Adurrrs .irurmer ano svee:. cllY --. 

, S l ~ l e  or lorelgo coanlcy :ZIP cone 

I I 

. . .  : .,.- Page 4 
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I This l i s t  i s  ta be u u d  i n  m s a i n g  guestion I b  about ths l i s l a s )  i n  *hick you k l ve  obla,ined s l u g  01 tlaininp. I 1  i s  djvidcd into ho 
IuIIQIc Section I i s  a l in t  01 l ie lds 01 ~ ~ e d e m g c  s l u g  g e m a l l y  l e d i n p  to b rhs lo l ' s  or hlphet dsgiees: Scct~on I1 1s a l ~ s t  01 l ie lds 01 
st* and ta in lng  below mom nenual ly  ledin; ta a bahmlor's dmgrm. 

I Please scan ths entile l i s t  choose the appfoptlste ansrst  lot the quesllon and Ulen entel the Code and dl rc l lp l lon l ' l h e  apptopllall 
section 01 WestPn la. I1 ' m e  01 the ca tepnes  listed below s6sguately d c s c # # b o  *hat you n t e  studyingpi being ttalned en. use me 
"Othe~" catenvy (codc 600 01 625) snd n~ la8  a A i e l  description of what you rsse sludylng In the space pvorded on the gurst#onnalse. 

I 
- - 

L c t i o n  I - FIELDS OF ACADEMIC STUDY LEADING TO BACHELOR'S OR HIGHER DECREES 

I dode . . . '  Desuip l ion I Code Description 

302 &iwl tu le.  peneta1 
e l  Aplmomy, field clops 
So4 Analow m d  histo low 

. . 
sos hrnlmal pnysto low 
506 Pnimal s c ~ m c e  
507 Bactcaiolow. v i to low, w c o l o w .  Parasitolow 
W Biochemisuy 
503 Biolow. mne ia l  
510 BIOOhYSICI 
511 B o m y .  general 
512 Dairy sctenec ( M l r y  husbndsyl  
511 Cntonmlow 
514 F n m  mmam&nl 
515, k l8n m a  urn8 us n l l d l i l v  i ~ ~ b i i l c m n n l .  
516 Food sc imce (food technolow and plocessinp, daily 

nr .dnr losf in~ and t s c h l ~ w ,  l m d  indusllyl 
U '517 Fo~asUy = SIB h m l i c s  
2 519 H o f I i w l t u ~ e  

M I n w n o l o w  $ 121 Woob io lo t y  
5 l 2  P l m t  pa@low 
523 Plant p h y s ~ o l o ~  
524 bil .r;ciee (soi l  management, soil conwlrnt i lml  

8 r n  roo low .  ane,al 
526 Bio log~cal  and apriwltuval sciences. other fields 

532 k t o w a c e .  aeronautical, asbonautlcal. and IelaIed I 
511. @icultutal 
534 I\rchitectutal 
515 C?mn8caI. wUOIeum Imlinlnp 
5% Civil. Constr~ction. UasFa l ta l iM  
ar Kl teu l c r l .  .I~t8e.,irr 
S Y  Engineering sciences, mechanics. physics 
51( F n r i m r i n s  I 
uu ~ n n r r a m m  ihLIII611111 
541 General 01 unified 
542 lndvstrial 
54) h h a n i c a l  
W UetsllurgiCll. mllCI1aIs. Ceiamlrs 
Y 5 .  Mining, mineral, gmlopical  
Y Naval architactu~e and malinc mg ime l i np  
547 Nuclaar 
W O p w a t ~ m s  r u e u c h / q s t m s  enl incainp 
m ~ U Q I W ~  
550 nplneetlng. othei 116101 

557 Mathematics 
538 S u t ~ s t i c s  and oc luw~a l  aeitncrs 
559 Compute! sciences and systems a*alysis 
500 Owrations research/managment s c l m a  

- 
0" 

HI Physics 
565 Phyl lca l  sciences. Ienelal 
I b b  - Osulua, mild ~ ~ ~ h y a ~ a a  . 
567 Oceamsaphy ' 

%I Physical sciences, omcl l ields . 

Uaaltb FlslPs 

551 M i c i n e  of p lmedic lne,  m d  c l i n i u l  medical SCitnCbi 
351 Nul.ing (4 yaar 01 I o n a t  plograml 
IS3  P.VtolO& 
554 Phwmacolow 
55s Pharmacy 
5% Health professions. o m r  l ie lds (4  year or longel p lovaml 

YY Cl in ical  
570 Educational 
57! Gcnetal osvcholow 
572  psychol lo^^, othel fields 

573 *nm:opo~ow 
514 h e a  studies. lepional studies 
17) Econmics. aal i rv l lv la l  

iuulomics; e icepl  agicul lu lo l  
Fo~e ign  service proprams 
GeomaPh~ 
ni.tmy 
Indvstlial relations 
lnlelnational relations 
Pol i l ica l  science on mvernmenl 
Public .dminisUation 
Soclal x lenccs,  penetal 
P c i a l  w v k ,  .acial administration. social wcllate 
b c i o l o p l  
Social rciences, olhel l8elds 

ruts, numnll1.1. and O t h n  I p r l a l 1 1 ~ s  

Y 8  Atts. pmeral 
589 Business a d  commefce, including accountiq, hob1 

and lestaurant administration, and secletarlal sludles 
590 Eotglish and journalism 
591 Fine and applied arts, a l l  l ie lds 
S O  Faleien lannupge pN litelafute, a l l  l ie lds 
I93  Geography 
594 . H o r n  economics. all l ields 

fli '.-'if 01 OIIIPW 
Li dry sctencc 

597 Mi l i ta ly  science, including melchanl marine deck officer 
198 Philorophy. a l l  l ie la& 
599 Religion and meolow. a l l  l ields 
600 Otnel IOescr8t.s Lvzefly under r m  emlicable Ifem on 

lne arastioma#fe.l 

I .  

L c t i o n  I1 - FIELDS OF ACADEMIC STUDY AND OCCUPATIONAL TRAINING RELATED TO PROGRAMS 
BELOW THE BACCALAUREATE 

Descriplion I Code Descf iq l~or  

601 Compute# p#oprmmlng 
UI2 C o w u r n  o p l s t l n g  
601 UI o m a  data ptocessinp l i e l d r  of study ot Uaining 

604 . Ranon8 and dessgn, a l l  l i e l d r  
605 krOnxf11511 t c c n m l o n  
606 Puch~trctu!al of h i l d l n g  technolory 
607 O l m l c a l  technolo&y 
LOI Cwnl technolor j  
(04 Elcct# lcal  n d  clccll0nir.s lschnolopl 
610 Indust##al lechnolow 
611 MecnalcaI  technolow 
612 All omcl mglneellnp.lelaled l le ldr  01 study of llalnnng 

I L I ~ c w a I a m d  11.161 OT study a I ra ln ln l  

613 Agticullure 
614 Fo~cs t t y  

1 615 O thn  w~ace -#e la ted  l ~ e l d s  01 study 01 t ra~ning 

Business and commetce-(elated lields 01 study 
"1 ,,ll"i"~ -. . . - . . 

Q a I t  Isk i l led l  occupnions-telated fields 01 sludy 
llalning (such as capentty. twlcklaytng. tool and due 
maklnn. etc.) 

Educational-#elated loelds 01 study 01 training 
Home economics 

Nufsong and other health selvicc-lelated llelds 01 
study 01 ttatnlng 

Opetal~ve occu~aloons.relaled l l e l d l  01 study 01 l laining 
(such as machlne operation. arivlng. ~nsoccting, e1c.I 

P o l i ~ e  lcCnnOlou 01 low Cnlolcemenl 
Sales a d  maoleting~lelatcd fields of slu6y 01 llatning 
k c r i c e  occupat~ons-#elated lields of study 01 Lrafnnng 

(such as COOL. Deaulic!an. l i#c l~phlc#.  ctc.1 
Al l  othet l ields 01 study ot training IDeactn& a,arly 

vmrt r m  appl#caale nrem on lne o u a r r , m ~ r a . )  



REFERENCE LlST 8 - KIND) OF BUSINESSES 
i 

Thls 1111 i s  to bs used In  nswer inp question 1 about the klndls) 01 business 01 lndustry 101 d i c h  you mlked.  Please urn ths entire 
l i s l  choose Ine sp,opliale answet lor h e  pvesloon m d  entet the code and desc#~ptcon llom th is  l ist. I1 none 01 lhe catcgolies l isted below 
a d i w a t e ~ y  desclibes the kgna 01 business 10, wbcn  you worked. u y  the "omer" category  cob 1311. 

Code Description Code Descr~pt~on 

I.aau(.durlnl 0lh.r Klnds o l  &Isln.ss 

101 AilttalI. a i t ua f t  engines. a t ruan  parla 120 Ag~icullutc. lotesuy. m d  lishelies 
102 Omnicals and all ied p#oducls 121 Eusiness. pelsonal, and protessiwal $ m i t e r  
7 m  L l s c h l c ~ l  mDChIMly, eQulpmmt a m  vrppl le l  101 I h t  122 I;onslluclion 

-1at10n. s8lage. ~ lmslo lmal ion,  tlansmission, 123 Englneeling or afchilectulal services 
and uli l izalion 01 eleclrical ene lw  124 Finace,  insulance. ot teal estate ' 

101 E l m l o n i c  qgmnus .  sadlo. television and communication 125 Mlning and pet~oleum eat~acl ion 

ew ipmmt  m d  pmls 126 Private. ~ n p t o l i t  orgmizations o h e l  mm 
705 Electronic compule~s, acwunting, calculating and educat~onal 8nslitvtions and howital! 

o l l ice machinery and e ~ l l p m m t  121 P~o less~ona l  and lechnical societies 
1M Fabicated metal ploducts ( e z u p t  o r b a c e .  machinely 128 Rerealch rnst i tu l~ons 

m a  ttrnlpollation ew ipmmt l  119 Retall and wholoale llade 
101 Machinery (except electrical) including engines an* 130 Transpottation. communication. 01 other public ut i l i t ies 

twbines. I l lmine and consl~ucl ion rnach~ncly, mlnlng. 111 n t h r l  ( n ~ . ~ c r t h ,  rv is l ly  rhe ~ p p l k a O l o  irom 
melalrofklng and other manulacturlng and selrlce on me ~rssl8onnaire.l 
mnd~slty machines 

l o8  Motet vehicles and mob, vehicle ewipment including 
IIUGL'~. LLIYcI. du lvn~ t l l cs .  n ~ i l o v d  eng i l l ~s  and cals 

109 Oldnace, including manulactvlc 01 alms, ammunition. 
l a k s ,  and complele guided miss#les. %ace vehicles 
and equipment Publlc Admlnlstr.tlon l lnclude only uniwely DOvetnmmtal 

110 Peuolcvm lelining and lelated industlies 
activities. such as the U.S. Postal Service. U.S. Air 

111 Plimaly metal industries, including mel t ing.  lefining. . Fotce. State court. Department 01 Motot Vchmcles, city 

toll ing dlawing. alloying and manulx lu le 01 castings. 
buildong inspect#on, 01 city public r r l l a re .  For elsmple. 

lot p in i s  a d  o t ~ ~  tustc & t a ~  p ~ ~ u c t s  
il you wovr lor the U.S. Postal Setvice use code 133. 

112 Prolessional an6 scientif ic equipmmt m d  swp l i es  
Fedeta1 public administtation: on me  omef hand, i t  you 

111 Omet mmu lac l~~ r ing  including plinllng a d  publishing 
r o t k  at a Vetclans' A&m~nistlation Howita l ,  use code 718. 
H 0 ~ ) i l a l  01 Clinic. i f  YOU walk at a Slah univelsity use 
code 114 C o l l e ~ ~ o t  uni rc t r i ty .  i f  yw mn lot a cbunty 

L d l l c a t l o ~ l  tnst l lu l lms toad tuslbing:agmcy, use code'l i2. Conrt~uction: il you 
114 Collage ot univetsity lonering at leas1 a bachelor's degree) r o l k  in  a Defense Depa~tmenl telemch labo~atory, use 

715 Juniot college o l  technical lnstitule code 728. Research ~nstitution.l 
116 Medical school 
111 Othet educational institut#ons 132 Uniformed m i l i t aa  ?e!viu, 

113 Fedeval public a m#ntstrat#on 

Health S8l.lcol 134 Stale public admtnistlation 
135 Local public admintst~ation (city, county. etc.1 

118 Hospital 01 cltnic 111 Regional government 
119 Omeo mcdlcal and health lervlces 7% Other p ~ r m m e n t  

REFERENCE LlST C - OCCUPATIONS 

This l i s t  i s  l o  be used i n  answering glestions 8 and 19 about your ocwpalional classification. Please scan the m l i l e  lisl.,choosemc 
~ p t ~ ~ i a t e  mtsy m a  erne! the code and descliptlon ftom this l ist. I t  you caMOt l ind ecaclly the l lphl  cnlly, please choole the one that 
co rns  neatesl to it; I1  none of the entries i s  at a l l  BDIOpIIatC. UIC lhe "Other" Category lcode 115! and en tu  a b l ie l  descliotion on the 
spaceprowded on the quest~onnao#e. 

Code Descriplion Code Descript~on 
Englnrrs.  lncludlng college plolessnls and in l l lvc lo ls  H.allh Occup8tlons. lnclvding persons~who are plimarily 

401 Engtneer, aelonautlcal and astlonaullcal 
p#aC l i l i on~o .  Petsons engaged primarily in medacal 

U)2 Enganee,. ag~icullunal teseatch. leachtng, and s~m!lal activit ies use code 132. 
403 Enplner#. cham~cal Medical rc#enl#st. 
UU Enganeen. c l n l  and alch~teclulal 438 Phystcian of sulgeon 
405 Eng~nee,, e l e c t ~ ~ c a l  and eleclronic 439 Technicla". dental 
a Enguneel. lndustlial 440 Technoclan. medical 
401 Engoneel, mechanical 441 Othel health occupallon lOsscr#de Orlelly unWf Ine 
408 Engoneel. aetallutglcal and matellals a p ~ l ~ ~ a o l e  #tern m ln, qrasl#mna,re.l 
409 Eng~neev. min~ng, petroleum. and geological 
410 Engineer. nuclean T*chn lc lm l  and Tochnolo~lsts, e icepl  medtcal 
411 Engine,. envitonmental and sanitary 442 Oeslgnel, elecllontc palls and machlne tools 
412 Engineer. opelalions re learch~lys lems 441 Ocs8gnec. ~ndustr ia l  
411 Engmeet. othet ltclds (Dercride b!ielly under rhe 444 Designer. othev 

a m l o ~ ~ o r e  item m me q w s 1 , m ~ l r e . l  445 Olaltsman 

Cornput., Sp.clallrt. inc lud~ng college p#olesrors 
446 Su!veyo, 

and ~nst,ucto!s 
447 Technicean, biological and aglicultulal 
448 Technoclan. e l e c l ~ ~ c a l  and electrantc 

414 Campuler 08ogramme# 2 E;j:::;: ;yC;I;;;;~ .highways, and a#chotectvral 
415 Camputel systems analyst 
416 Compute8 scienltst 451 Technlc~an other eng~nee#ing 
411 Olhet comp~leo s ~ e c # a I ~ s t  i 0 ~ 1 ~ r l M  O ~ ~ e l l y  under r e  452 ~echnncnan' ohys#caI scmence 

a p p l i c ~ ~ ~ e  sfern on rne o u e ~ l i m a t r e . l  453 Technscnan: othef loeldl IDescrilm broelly under rne 
s p ~ l r ~ e o l e  #tern on lne q r ~ ~ l r m n a ~ r e . )  

YRh.mallclanr and 51al ls l lc l~nr ,  1nr lu0~ng collhps 
DIOICSIOIS and anstruclotr 

T e a ~ h l l s  

4ia Actuavy 
4 %  Teachel, elementary school 

419 Malhcmal~cian 
455 Teachel, secondary school 

410 Statlsl~cian 
456 Teachel, college and unnretsoty. .~clualng n l ln .n ln l  

421 Opelalions reseaoch analysl 
a d  sc lnca  IEngomerong snb sclence reacwrs see 
cmer G01-437 soove.) 

PhysIc.1 Icl.nlistr. onclualng college plolersots A6mlnlrlt ltorr. U*nag*tl. and Oflicials. crrlvdlng larm 
and ~ n s l # t f ~ l o l s  476 Uraan m d  regtonal planner 

422 Chemosl 457 College presldenl or dean 
421 Eavlh sc8ent8sls tncluding eeolorists. 

g e o p h y s ~ ~ ~ s t s ,  elc. 
468 Adh1~~81~l~dlu1 01 managel. s c ~ e n l # l ~ c  and lecho~cal 

lesealch and develoDmenl 
414 P h y s ~ c ~ s I .  as11onomel 
425 AlmDSphellC scttnl\st. m:teosologsn 

459 Admon~st#ator 0 0  manage,, p#oduct~on and ope,atlonr 

426 Oceanogtapheo 
460 Admlnlstlalol, managel, 0, o f f l c~a l .  all other, encludong 

421 Olhel ohys~cal  scientist rDeScribe1 
sell-employed 

461 Self.employea pmoloetoi 

Biolo&ical Scl.ntlsts, snclud~ng college pto lerro l% A l l  D l k n  Occup~l iens 
and ~ n s l ~ u c t o ~ r  4 2  Accounlanl 

428 A g v t c ~ I t ~ ~ a I  rcmenllsts. ~nclualng lo#eslels 461 Atlotney 01 judge 
a d  conrelvot~onlr ls  464 Sales w0lkel 

419 Bsologtcal s c ~ c n l ~ s l  465 Clerical wolkel trucn as Dogkeepel. seceetaty. c t c . ~  
430 B~o~hemosl  466 Clergy 
U 1  Bio hysic@sl 461 Claf l  *olkex [such as bavel. catpentel, eleclr~c#an. 
0 2  d c a l , s c ~ e n l ~ s l .  c.clud#ng pcfsonr m o  ate mecnanlc. rcjanv *m#retl 

pimacsly rnedtcal ~ a c t ~ t t o n ~ s :  see Health Occupal~ons 468 Farmel lownel. managel, tenanl. ot l a m  labo#e!l 
433 Oulel btolog~cal s c ~ e n l ~ s l  (Dercr,oel 469 FIIC I~ghtet  ot POIICC 

110 I.aM#e#. arcept f z m  
k I .1  * c lm l l l t s ,  lnc lvd~ng college o!oferso#r and tnrl!uclors 471 LlOlallan 

434 Econom~st 472 Meechanl 0, shoPkeeDel, sell-employed 
411 Psychologist 473 Ooelattle (such as assemblet. IacI01y mrker,  mtnet. 
4.36 bc lo log ts l  01 a n t h l ~ ~ o l o g ~ ~ l  welael, l lvck dtnret. etc.1 
431 Olhel soc~al  s c ~ e n l ~ s l  ~O~SCIOOP 0~aell)r "we, 14 414 Postal worke~ 

a ~ ~ l i ~ e o l e  orem m rfw orarrzonna,re.> 415 Olhef OCCu~al~ons. not soectllea a h v c  IDescrrm 
OloeI(~ under rne aopIrce01e 81em m 14 guesr~mne,m.) 




