Table 4-12 (Continued)

Electrical equipment, except

communication equipment ........... 6,720 7240 10,334 11,322 10,093 8,724 9,601 9,042 10481 8,692 8,512
Electrical transmission and

distribution equipment ............ 2,186 2,562 4,071 4,259 3,756 3,099 3,539 3,367 3,926 3,084 3174
Electrical industriai '

apparatus ........ ... 2,369 2428 3,701 4141 3616 3,128 3,550 3,345 3,665 3,031 2,870
Other electrical machinery

equipment and supplies ........... 4,023 4239 5,739 6,295 5618 4,825 5,166 4801 5,461 4,638 4,420

Communication equipment and
electronic camponents .............. 5,383 5,953 8,636 9,752 8,360 7.530 8964 8755 10,301 8,458 8,507

Radio and television receiving

equipment, except communication

fypes ... 953 1,026 1,632 1,753 1425 1,438 1,730 1,714 2,091 1,610 1,524
Electronic components and

accessories and

communication equipment ......... . 5315 5,888 8527 9,623 8264 7414 8874 8687 10215 8379 - 8412
Motor vehicles and other ) _ )
-+ transportation equipment, R ) : :
exceptaireraft ... ... ... L 3641 3,729 4,804 4,452 4,125 3,895 3,898 3457 4,206 3641 4,262
. Motor vehicles and motor
vehicle equipment ............ 1,991 1,970 2695 2438 2315 2214 2,186 1,930 2320 . 2,040 2,246
Guided missiles and space ) .
vehicles and parts . ............... 617 672 817 805 654 612 576 513 537 441 510
. Other transportation '
Lo equipment ... iieiea e 1494 1,543 2,027 -1,864 1,730 1,626 1,625 1,523 1833 1547 1,758
_Ordnance, except missiles ............ 450 - 494 562 486 460 449 434 350 523 473 776
. Airgraft and parts ................... . 1,083 1,080 1,323 1,248 1,048 1,018 1,023 - 930 ‘1220 - 997 976
- Professional and scienific . . ‘ ) L .
Linstruments ..ol 5,754 5,856 7,766 . 8657 7401 1028 8409 - 8395 9,854 8543 = 8236

P 1 Patents originating in the United States. U _
- SOURCE: Office of Technology Assessment and Forecast, U.S. Patent Office, Indicators of the Palent Output of U.S. Industry, 1974, (A study commissiored specifically for this repert).



Table 4-15 Ma;ot us. Innovahons per $10 bll_llon in o
’ sales, by 5|ze of company, 1953- 73 e

“less than ¢+ < o R
. i Lol o100 100-999 A, 000-4 999 . 5,000-9,999
Period : . emplbyées employees : employees . . employees -
. : T Innovations per “$10:billion in sales1
1953-50 ..l it iee i aiaeieae 3.1 2.7 _2.5 .
1960-66 .. .iiriie i seaiiar e, 3.0 21 L C I
TOBT-T3 evivevirrnneininrnsronnsins 2.0 . : 416 -
- i R Sales and: recmpts of U.5.. manufacturlng“' e
. ~Year? . : I LR L |ndustr|es (dollars in mlllions)
1958 Luilii i e _$57,930'.o $68 996.1 - - $4s 7708 .. $31,756.5° "
1963 ........ e rarareraraiiaar e . 67,7601 .. ¢ 82,3325 /63,1469 - - " ' 37,888.2 .« 9906, . ..
1967 ....... v reeraeana, eereeeenaan o 73.83_0’.4- '99_,4__51'.5 e 7§ 5364_5_ oo 479171 7L 276,193.2 0 ¢

' The numbar of innovations can be found in Appandlx table 4-14.. S :
2 Data on salas and receipts of U.S. manufacturing mdustrles by company size are avallable only ror years 1953 1963 and 1967.

SOURCE: Gellman Research Assotiates, Inc., IndfcarorsafInte.rnalronarTrandsm Tachno!ogrca.' n'nnovanon 197’5 (Astudy commlssloned spacmcallyfor
this report), and Departmant of Commerca Bureau of the Gensus Enterprrsa Sterfsncs 1963 and 967 . .

Tabile 4-16 Dlstribution of major'U S. mnovations, by
groups of R&D mlenswe mdustrles, 1953-73

' R&D. intensity’

Total -

Period - - """ innovatiors. . Group'l- * Group Il Group Il -
L o iLoesenl7 7 Percentdistribution o
1953-73 ....... T e o100 D66 T 24 0
1953-56 L1000 s B2 82 T 1B
1957-60 C00. e BT e 1T e 1T
1961-64 B _100 LRI 71 Lot 24 L 5 .
1965-68 00 b T8 e 15 ST
1969-73 P00 86 T es __9 5
: - , R LT NUmber of: ma;or lnnovatlons
195373 oot Lei 27T L8286 29
1953-568 1.iuiieiiieiisiieas O - T A T T T HE N, |
195760 . iviineiininins RN S R (R R L
1961-64 oiveinriveieenens S BB T g e T e g
196588 .. iiiiiiinin.is SO B BB T B
196973 ...uievnnnn. i s 68_ IR TS B ¥/ 6

NOTE Detail may not add to totals because of roundmg .

" BOURCE: Gellman Research Associat-s Inc Indlcarors oHntematronaf Trands .‘n Technalog.vcar lnnoverron, 1975. (A
. atudy commissioned. spemflcally for this. report) T . . . ;




Tahle 4-18. “IR- 100" award-wmmg mnovatlons by groups -
of R&D intensive mdustnes, 1963 74 o :

' .__196_3-.1964' 1965 1966 -,-1_9_5_7-: _.196_8:'_1969: 1970 1971 1972 1973 1974 196%-"

Industry :
Totab oo ..~ 1007 1000 T 100- - 100+ 100771000 -100- 100 100 100 100 100 100
Group Itotal ..., . B30 680 690 650 620" 650 580 598 647 539 559 584 619
Chemicals & aflied products ........... ST S 135101 7371056 - 78+ 130,133 152 118 167 81 138 117
Machinery ........ ... ... . 54 1K1 73 53 52 .52.-80 8% 53 83 95 56 70
Eiectrical equipment & communications ... . ... 432 367. 329 434 442- 481 360 304 421 250 297 333 371
Aircraft & missiles .....................L ©.54- 25 49 79 65" °39. 13 25 26 14~ 14 34
Professional & scientific instruments ......... 176 -266 317 184. 169143~ 187 203 250 26.4 284 218 -22.7 .
Growp Iltotal ........................ ... BOOTD 9.0 '9.0 S 120 106 150 137 78 118 98 B9 102
Petroleum refining & extraction ............. L2717 = — = 1137 13-:13 38 13 28 &l = 15
Rubber praducts ......................... e - —- 26 .13 - 13 25 e - 14 - 14 09
Stone, clay, glass & concrete products ........ ' 54 63 49 53 52 - 26 .67 63 53 97 54 65 58
Fabricated metal products ........ P = 13 el 287267013 13013 -~ 14 14 11
Maotor vehicles & other Ca ' S e ' o
transportation equipment ............... .. 271713 .61-:66 _39. 52-°893 38 26 42 14 28 42
Group Iltotal .. ......... ... ool 30 .40 40 :20-°30:20-°20° 39 20 49 69 40 35
Food & kindred products .................. — 25— = 13 = 13 - = = = — 04
Textiles & apparel ........................ — — 1.2 — — Tl —_ = -1 14. — 03
Lumber, wood products & furniture .......... i T - = = =
Paper & allied products ................... 14— 12— 13 13— - 38 13 42 54 28 19
Primary metals . ............... ... ..., - 27 25 24 26 13 13 13 13 13 14 27 28 20
' ' : ' _ s S "Number of awards T
Total ... 1007 100 -100° 100" 100- 1000 100 102 102 102 102 101 1,209
Group Htotal ...... .. .o i ... .. 63 88 69 65 62 65 S8 61 66 55 57 59 748"
Chemicals & allied products ................ oL 10 8 6 B, 610 10 12 § 12 6 .. 10 107
Machinery . ............ ... . ol : 48 6 4 44 0§ 7 4 6 7 4 64
Electrical equipment & communications ....... S.032 .29 27 .38 W 3727 2400032 18 2 0M 339
Aircraft & missiles ............. ... 4 - 2 4 -6 §.0-3. -1 - 2 2 -1 1 31
Professional & scientific instruments ......... 13 .2y 26 . 14713 . 11--714 .16 - 19 1% - 21 . 20 207
Group Il total ......... e PPN ey 8 o9 9 120100715 4. 8 12 10 9 .123
Petroleum refining & extraction ............. L2 e | i 1 3.1 2. 3% . — 14
Rubber products ......... .. .........0, e —m = = = e 2 -~ T 8
Stone, clay, glass & concrete products ..... ... _ 4 5 4 4 - -4 2.+ B B 4 7 4 5 53
Fabricated metal products .......... s - 1 "= =227 11 =1 1 11
Motor vehicles & other R S s T S T
transportation equipment .. ... ........... 2.. 1 5 5 7.3.-«47 .7 3.2 ‘3 1.2 .38
Group M total ..o 3 4 4 2.3 °.2. 2 & 2 85 71 & 42
Food & kindred products .................. - O
Textiles & apparel ........................ ) —_ - 1 — e e = 1 1= 3
l.umber, woed products & furniture .......... — - — _ Tl - — — — — e
Paper & allied products ................... 1 -1 - .1 1. — 3. 1 3.4 2 17
Primary metals ................. ........ 2.0 2 2 2.1 11 1 1 12 .2 18

! industrial Research Magazine's annual awards for the 100 "mast s;gnlflcani new 1echn|cal prnducts -of ihe year

SOURCE: Battelle Columbug Laboralories, Indicalers of the Oul‘pur of New Technalogjcar Products from rndustry 1975 (A study commlsswned speclflcally for this repurt)
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Table 4-21. “Radicalness” of major U.S. innovations, by
groups of R&D-intensive industries, 1953-62 and 1963-73

Basis of innovation and R&D intensity S .. 1953-82. 1963-73 -
R Percent distribution -
Total coeviunnvinnnnns e, -2 10000 100
Group | ' ) T e o
lmprovementof existing technology T e 24 - 25 o
Major technologicat advance ... .c..oviiivinnaadi, o030 o . :
~ Radical breakthrough- ...........o.oooin, - 14 ' Lo
Group Il : S o :
Improvement of eXIstmg technology N R e 13 .9
Major technological advance -..... e PP IO S Y £ 6-
Radical breakthrough  ........ eve s e e . 4 T
Group b _ oo S . S S
Improvement of existing technology -................... we .. 8 5
Major technological advance .. ............coveiiivernn. R 1
Radical breakthrough ......... [P e e e © 5 2 :
' T o _ Number of innovations'
Total ....... S et e SYUUTUR L Tes L 112
Group | ' e L
Improvement of existing technology it eeeis 23 28 -
Major technological advance "............ e eereanes i L o19 34
Radical breakthrough ........ v, R e 2200018
Group I ! e . P TV
Improvement of exlstlng technology e SO - 12 - 10 .
Major technological advante «i...iuiass e P o 4. . - 7 .
Radical breakthrough ....... e 4 8
Group 11 ) . e . .
Improvement of emstmg technology e PRI 8 6,
Major technological advance. ©...............vo.eues e 1 3
Radical breakthrough ............ ey e e 5 2 .

~ NQTE: Detail may not add lo tolals because. of rounding o

. SOURCE: Gellman Resaarch Assoc1ates Inc lndncamrs aflnlernanonal Trends in Technologmal lnnovaflon 1975 (A
 study cemmissioned speclflcally for lhis repod) :

Table 4-22 Sources ol technology underlymg
i malor u. s innovailons, 1953-73 :

Source T Frequency‘ o
Applled research ... . L L 0L, ;
Basic research. . ... ii o nil,
Technology’ transfer2 e
Licensing . ......0 oo, S
Purchase of “know—how" ..........
Acqumltlon/merger S L

i

K Mulllple respunses were accepted . :
2 From within the |nnovatlng company '_ T

SQURCE: Gellman Research Assoclates Inc .'ndlcators of .'nrernanonal

Trends in Technologrca! Innovanon 1975, (A sludycommmsmned speclflcally
for thls repart). : X




Table 5-1. Esilmaled percent distribution of docioral sclentlsts,
_ by field, 1966-73 C :

S ot : Percent
Field ' | 1966 1968 - 1970 1973 .
Total voviiiiiie i e P 100 100 100 100
Physical scientists ......... T 45 44 42 31
Chemists .............. %L, e i " 27 - 26 24 16
Physicists and astronomers ,................. = 13~ 13 13 9
Earth scientists ..........covvireiiiniiine 5... ..5 4 5
Atmospheric scientists ................. s -1 1 1 ]
Mathematical sclentists ........ R e, T B 8 8
Life SCIBNHISTS «evvvvvvveneeriereieininioneenss 19 22 22 31
Biological scientists ................... ... o 17 20 19 25
Agricultural scientists ............... P e 3 2 2 6
PSYChologists +............. OO 1413 14 4
Social sclentists ......... e T L. 15T 13 14 16
ECONOMISES +1vvvvneneneraninianninn e s 6. B 5
Sociologists and anthropologists ............ 4 4 4. 4
Other social scientists ......ovvviriiveainion o 4 4 4 8
NOTE: Detail may not add 1o totats ;;:ecause of rounding. .
' Less than 0.6 percent. __:
SOURCE: National Science Foundation. specir:l tabu!ations._ :
Table 5-2. Distribution of employed doctoral sclentlsls and engmeers,
by employmenl sector, 1973 :
All doctoral |
scientists - o oot . ) R
and engineers” ~ " ° .. Scientists Engineers
Employment sector Number Percent! Number Percent’ Number Percent!
TOtal .o 226,750 . . 100 190,563 - 100 36,187 100
Business & industry .........covecciaina., 50,022 22 32,674 17 17,348 49
Educational institutions ................. 132,892 59 119,670 64 - 13,022 37
Four-year universities : ) T .
andcolleges ...........ccoiunina, 128,095 . 57 . 115,224 61 12871 36
Two-yearcolleges .........cvvevianunn . .3,081 1 - 2,820 - 2 141 (%)
Elementary and secondary : : ' R
SChOOIS . 1o i 1,536 1 1,526 1 10 )
Hospitals & clinics ...........cccvcvvint. 5714 . 3 5,651 3 63 ]
Nonprofit organizations ............0..0. . 7,853 4. 6,562 . 3 1,291 . 4
GOVerNMENt .. ...c.vvirivrraracscannaaaes . 23,543 11, 20,027 11 3,516 10
FOUeral ...oevrrrrrrernensrenernasnn,s . 19,624 9 16371 - .. 9 3,253 g
State .o 2,597 B 2,455 - 1 142 NG
o L= 1322 1 1,201 1 121 @y
Cther employment sectors ....... e © 3,390 2 2964 2 426 1
Employment sector unreported .......... 3,536 — 3,015 — 521 -

' Excluding those whose employment sector was not reported :
? Less than 0.5 percent.

NOTE: Detail may not add to 1otals because of roundlng h :
SOURCE: National Scuence Foundation, Characteristics of Docfora! Sc.‘enns!s and Engmeers in the United Stales 1973 Datallad Siatistical Tables (NGF .
75-312-A). . . . . :
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Table 5-5. Scientists and engineers employed muniversnles i
andcolleges, by field of employment, 1965-74 -

. e . TR : ol January . : . .
Field of employment ©1965 - 1967. 1969 21971 - 1973 1974
All scientists and } : T C ST
BNOINEEIS . vyt s e i aaniiisiaenn Lee. 178,904 . 212 855 - 246 183.;_- .. 273,775 282,631 _288 085
ENGINGEIS .vvirniriciiiiiineriraians C 21,681 25 253"‘ 4- 25 387 0 127130 27454 26 779
Aegronautical ........0eiiieiiiii, e 1127 1360' e 1357' ~0.1,469 0 . 1,469 - 1,215
Chemical .......vviviiieiirrnarannnnns e ST e 1585 s 1735 0 - 1,848 0 17280 1 T20 -
L0 03,145 ©3,660° . - 3,804 1 0 4,128 4,450 "~ - - 4,468
Electrical ....vvivivriiiniiinnnranades .- bA478 ' " 6,563.. . .6803 ... .6885, .. ., 6936 6,451
Mechanical .......... e 4108 4,638 . 4812.. .0 B38BT . .. 5220 - - 4,884
Otherengineers ..........ovovevnvenan. . 6282 . 7467 .- 8786+ 7,417 7684 ~~ 8,041
Physical scientists ,........ e o 25485 - 31,354 ¢ ¢ 33698 0. 35943 37,257 .. .38,009
Chemists . ..cuveviereiarnriesaernranai 10,684 12,061 07 14,201 . . . . 14,688 .- 15,427 . . . - 16,058~
Earth scientists' ......covevevevns, vee T 4005 0 B ... 5,549 6,800 - - 6,943 - 1 7457
Physicists .....iiirivieiiiennracanasan Cooe 9132 - 11,127 000 11,7660 - 12195 0 - 12,225 12,110
Other physical scientists .............. S0 1,664 2 155 2182000 0 25600 L, 2,662 . .2,384.
Mathematicians and computer - v T S O S R :
scientists ... i ey 13,680 " ° _.17 776 00 .22,495 . .- 24548 - 24,931 26,970
Life scientists ..o, L5775 87,347 0 972060 110,274 0 112,919 115,801
Agricuttural ......... PR 13,507 - --1-4._9502_ 215,150 18,039 15,232 14,307
Biological ©.......coiiiiiiiiiiiies 24281 27,4190 7.29.257 7 31,808 - 33,777 35431 .-
Medical ........... it 37,987 44978 U 52799 .. - 60,427 63,910 66,063
Psychologists ....vviierriarvieainrann,- £ 9,430 0 11,358 - 14780 - 716,806 19,070 . 19,760
Social scientists ............o0il ... 32853 ... -39,767 52,617 ... 59,074 - 61,000 - 60,766
Economists ........ e L. 7,932 9,662 10,402 . .- 11,263 - 11,408 11,932
SOCIologists ....iiiriiiiii i ot @281 7,658, 9,451 - 11,328 12,634 12,871 - -
Political stientists ..............c..t LSO BE19 e 71900 v T8 T 8,938 - 9,803 - 8,834
(3 TeTgT: 1o T S v sNAC TNAT 144270 -0 15,871 16,416 ' 15,802
Other social scientists ...............:. o274 00 15,367 - 10,4187 - 11,679 10,739 - 10,327 -

' Ingludes atmospheric scientists and oceanographers o

SQURGCE: National Science Foundation, Manpowar Resou.rcas for Sc.venm.'c Acfrwﬂas ar Umversmes and Co.'Iegss Jenuary 1974 Detallad Statisﬂcal
Tables {NSF 75- 300-A) . -

-Table 5- 6 Scsenlists and engmeers1 empioyed in unwersnles _ Sie
- and colleges, by Ievel of: altamment, 1965—74

o U e e B T January L .

Level of attainment- - -~~~ 1965 - .- - 1967 TTige9 1971 1973 - 1974 _
Total .oovevvniiiniiin, FRTTI L. 178804 1 212,855: 246,183 . 273,775 ' 282,631 288,085
PhD.and SE.D. .vivvirviiivenannea,... 74278 C8B876. 107,207 123474, 133943 138984
MD.and D.DS. ooiiveieniriiiiennann .. 33,524 7 38,895.: 41,734 .- 46529 - 47,779 .. 47.764
Master's ............cio..... ATOTORR 52,380 . 63,161 ‘72,820, .- -78939 ~ 75828 - - 76,723
Bachelor's or equivalent ....... e Cos 22 L 22123 0 7 24,332 24,8337 . 25,061 - 24614

' Fuli-time and par't-time :

SOURCE: National Science FDundatron Manpower Resources for Sciemmc Activities at Unwersmes and CaIrsges Januery 1974 Deialled Statistical ..
Tables (NSF '.'5-300-A), and specral tabulations.




Table 5-9. Docioral scientists and englneers, by age and
type of employer, _1973

Business and: ~ - Four-year colleges - - Federal:

industry . - - -~ - and universitiés Government

Age Number - - Percent . . .Number . Percent = Number Percent
L = | N 50,022, . . 100 128,005 100 19624 100
URder 30 ..ovviiiniiiiiiiiinraniianiians - 1,976 . 40 6,087 . - -5 o 899 : 5.
B0-34 . e S 11,855 00 24 28,234 -7 28 - 4067 21
35-38 e e 10 201 S 20 24,960 18 0 -0 3,683 19
B0-44 L. i 8117 16 - 20626 - 16 3,108 16
L R - - -3 B T % 1= R < . 2,890 15
B0-Bd L i s s e . 5,696 " 13,258, . 10 2,285 12
5550 e, 3412 78572 . . 1 . 1,483 8
B0-64 ...\, i T 1800 3 . .5000 . .4 872 . 4
B50rOver .. s weweswn o BB2 1208 - 2 384 T2
N To I 4T T Y P T - - oM : 163 .. M N ("

' Less than 0.5 percent.
NOTE: Detail may not add to totals because of rDu'ndir!g.. . -

SCURCE: National Science Foundatlon, Characteristics of Doctoral Scientists and Engineers in rhp'Uniieq,Stgjas, 1973 {NSF 75-—61 2)'. .

Table 5410, Pdstdoctorals and reséaréh assistants in science
and engmeermg deparlments at doctorale-granting |nst|tut|ons, )
: 1967-74. .. .

-s(i'ndéx:_1967 = 100)

1967 . .. 1968 - - 1969 - 1970 - o 1971 ¢ 1972 1973 1974

Postdoctorals ............... 100 - 104 13 114 120 131 - 123 121
Research assistants ....... e 100 .0 99 . -_98 98-~ 937 94 - 86 100

NOTE: The indices for 1967-71 are estimates based en appllcatlons submitted to NSF for its departmental traineeshnp program, Indtces after 1971 wers -
collected by the “Survey of Graduate Smence Student Support and Postdoctorals” for matched departments

SOURCE: Nat!unal Science Foundation, special tabulatloy_\s .

Table 5-11. Docioral sclenhsls and engmeers by lype of R&D
: acuwties and by field, 1973 -

_ .. ... =0 Physical” "0 . .Mathematical ¢ Life . 7 Social -

Activity Total scientists - Engineers” “scientists  scientists - scientists
TOtal ot 97,8200 0 32,710 20,693 - 4,329 34,427 5,661
RESEArch ............ccccviuinininicns. 60920 . 21,288 .- B112° 2733 . 25231 - 3,565
Development .........ciiviiiininnenns .- 8,580 1,962 5,072 - 728 660 158
Management of_R&D .................... 28,311 9,460 7,609, . 868 . 8,536 - . 1,838

e - Perdent distribution - '

Total ........... i s e, 100 7 33 - -4 35 8
Research ....... O, s 1000 3. 13 T4 4 6
Development ........coovviiiiininn..s Coo 100 23 59 8 8 2
Management of R&D ..........covvnenn., 100 - 33 27 - 3 30 7

NOTE: Detail may not add to totals because of rounding.

SOURCE: National Science Foundation, Gharacteristics of Doctoral Scientists and _Eng_inas;s'in the United States, 1973 {NSF 75-312).
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" Table 5-14. Young doctorate faculty’
Jinvestigators? as a percent of all faculty’
investigators, by selected fields,

' 1968 and 1974

_ Selected fields ' 1968 -~ 1974

Biology ....iviiivieiani s 33 - 28 .
Chem|stry ..... e tard e 38 22
Economics ..w..... e PR X ) 34
Electrical englneermg ............ .48 28
Mathematics e 54 38
Physics ...t civiaiicinnenens 42 .. .19
Psychology J .. 4b 40

' Those who had held doctorates seven years or less at the tlme of each siudy
2 Spendmg 20 parcent ui more 01 thelr time in research

SOURCE: Natlonal Sclence Foundation, Young and’ Senror Scjsnce and
Engineering Faculty, 1974, Support, Research Partrcnpanon and Tenure {NSF
75-302) . .

_Table 5-15. R&D scientists and engineers' employed in industry,
by source of H&D funds, January 1967 and January 1974 :

(In thousands)

- Federally . .. - Company

. s Total " supported - -+ * supported
Industry ' “< T {967 1974 - -~ 1967 1974 1967 1974
Total ........... e L 3872 360.6 161.3 111.0 2059 . . 2496
Electrical equipment st _ R S S e
and communication ..........i..00 986, . - 947 .. 5‘1.9 -- 383 487 - . 554
Ajrcraft and missiles ... 1004 - 703 . . 803 477 201 - 228
Machinery .......... PR P .. %38 . 433 - 78 87 - 258 366
Chemicals and allied ) L TR S : Sl
products ...l e o7 369 423 .36, . 2.5 33.3 39.8 -
Motor vehiclés and other N : o PENRRETT L '
transportation equipment ............ .. 282 . 285 84 37 18.8 T24.8-

Al other industries . ................... Lo T25. 815 . -11.3... 11 812 70.4

1 Full-time equivaient basis.

SOURCE: Naticnal Science Foundation, Research and Development in Industry, 1973 (NSF 75-31 5. ..
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. Other occupation ..... et e

Table 5-16. Average unemployment rates, 1963-74"

Total . Scientists . Engineers

. labor. - Professional and ;
] L Year force technical workers . Total Doctoral = Total  Doctoral
1963 ,..... PP 57 1.9 NA NA 1.2 NA
o1ged L. e eeeera e iarar s 5.1 .18 . NA NA 1.5 NA
1965 ....... Y - 4.6 1.5 NA NA 11 NA
=< 3.9 1.3 : -4 NA 7 NA
1987 e e it e s 37 1.3 © NA NA 6 NA
1968 . i 36 1.2 9 5 T NA
L L 3.5 1.3 - NA NA 8 © NA
1970 L e .. 50 2.0 1.6 9 22 "NA
L= - B.0 3.0 26 - 14 29 1.9
1 5.6 2.4 " NA NA 2.0 NA
L O .- 4.9 2.2 NA - 1.2 1.0 8
S 1974 ..., e et aie s . 5.6 2.3 "NA NA 1.3 NA

! Not seasonally adjusted.

SOURCE: Department of Labor, Bureau of Labor Staiiétics.' and Naﬁon__al Science Foundation, speéial tabulations.

Table 5-17. Occupational preference of college freshmen, 1968-74 o

Probable o . : - . Percent distribution

career i ]
occupation : : 1968 - 1969 1970 1971 1972 1973 1974

—_
Q
o

Total oo e e v 100 100 100 100 100 100

Artist (including performer) .........ooiiiiiin s,
Business ..... e e e 1
Clergy ..o e e Ciesaa
College teacher ...........cooivvneuans AR
Doctor (M.D.orD.DS.) v.viiiiiniai i

N R A A o ]

—
ok D

—_

-t
P
[ N Y
L4 2R 4 e )

o

INWwh, ANORGORN W
—

Educator ...... AN e rareeaararaaanas FEPEE I
Elementary ......coiiiiiiiiiiiaiin PN
£ T=TeT oo T =1 o
Engineer ..... PN
Farmer or forester .......ooviiiiiinans aeranaaas
Health professional (non-M.D.) .......cvivveennnts

N
Y

—
—
—_

~NLa~ymn L= e |
WU oD
© 5O b

LAWYBT +vveiiviniirinanens, PR e
NUISE it it i iieieaiceesnrennassantaninnnnasas
Research-scientist ...........cociiveiniiiiinenns,

MNOAER TINO A0  haaam

[ .
GRWAL GOAO~OG
ROMPGO®
THwmm
PGS

XY )
AOWWW hNEROE
-

oo

=N

iy

=N

Undecided ....covirneieieinrneatitssneanioisess

NOTE: Detall may not add to totals because of rounding.

SOURCE: Amerlc_a'n Councit on Education and University of California, Los Angeles: The American Frashman: Nationai Norms, annual series,
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Table 5 12.. Doctoral R&D sclenﬂsls ‘and englneers,
by lype oi employer, 1973

. Business -~ -

and” - Educatlona! Other.

: S i T(')tai' |ndustry mshtutuons G"overnmeru't employers

AII scientists s : . ‘ '

j ‘and- engmeers LA 97 820 ﬁ 37_,474- = 33',8"(6’ o .' -17,274 ! '-9,196 -
‘Scientists'........... 0 77127 23734 . 31040 .. 14,625 7,728
Englneers ........ X ‘i 20,693 13,740 02,836 - - 2,640 1,468

S Percent-distribution

"AE"I'scientist's R e " .

* - and engineefs .......c . ..100 G ST B T D

. Scientists .........00 0 o100 34 T T RRET

: Engineers ........ IR ,--100 :

66 14 13 7

SOURCE: Nahonal Sc1ence FDundatIDn Characrarrsrrcs uf Dacrora-’ Scmnrrsrs and Engmeers inthe UnIted States, 1‘973

(NSF 75-31 2)

. Table 5-13. Doctoral R&D scientists and enigineers, °
' * by field and type of employer, 1873 - -

‘Business

e D el . and = Educational o N Other

~Field o 0T Total industry - - -institutions . Government’ _ employers
Total voviivenes- O SN '97,820 37,474 133878 17,274 ‘9,196
Physical scientists ......... TR wov 27,445 15,426 S 5,980 4,043 *1,996
Mathematical scientists ..., .0 oo 4,329 1,476 1,967 sl 629 257
Environmental scientists’ ..... ieevie. oo 0 B26B . 1,259 1,577 10 1,956 - 473
Engineers ......: e P 20,693 13,740 2,836 2,649 © 1,468
Life scientists ........oooeeaail.l. .. 34,427 - 5,133 18,480 . . 6,870 ©- 3,944
Social scientists ..., i0aaene e o 5,661 440 - o 3,086 1,127 1,058

T S Lo - Percent.distributions | .

Total ..... e e i i O[] 38 - C 18 9
Physical scientists .......... O C 00 56 CLoole2 15 7
Mathematical scientists ...\ ons e o 1 B34 - 45 16 -6
* Environmental sclentlsts‘ peraa e o100, S 24 0 30 Y T8
Enginears ... . i iieeieeesian e L I00 66 ... .. 14 o A3 7
Life scientists .. .ivuvvenen .. o wone =100 15, ... - 54 .. .20 7 12
Social scientists’ ... 0. ... e 07100 8. b4 o g 20 1_9

* includes earth smemlsts oceanographars and almosphenc scientists,”

NOTE: Detail may not add to totals because of roundmg

SOUFICE National Sclence Foundatlon Characrer.'sﬁcs of Doctora.' Scientists and Engineers m l‘he nited States; 1973 (NSF ‘?5 312)
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'Tahlé.'s-‘! Number of academlc sclenhsts and engmeers,
W by prlmary work actlvﬂy, 1965-74

_ I el . ., January
_ © Primary work activity .. 1985 1967 . 1960 1971 1973 1974 -
TOWE e iiineneiieiaiiiirea e 178,904 0 212,855 1 - 246,183 273,775 282,631 288,085
Teaching .....iooooiiiiiiiiinnnan. e 701219910 147,846 174,623 200,317 216,200 223,038
Research and development ...... e - 40,003 . 44,603 . ° 47,384 48,544 46,735 48,490
Other ACtiVItIES ....vevenin.ss feeeiieen o 18,910 7 20,408 24,176 24,914 19,696 16,557

SOUHCE Natlonal Sclence Foundation, Manpower Resoumas tor Scnenrrrrc Ac!fvmes ar UHJVEJ‘SIUSS and Co!reges January 1974, Detailed Statlsﬂcal

B Tables (NSF 75-300- A) and earher volumes o

: 'Tébl'e‘ 5-8, T'.enhréd facuity as a percent

-of all faculty |n ‘doctorate-level stience

and engmeermg departmen!s, by selecled

ﬂelds, 1974

. Field "

. Percent with

o . tenure

~“Allscienceand . - . " - S

engineering’ flelds e e e 0
'Chermcal englneerlng . A I -

L PRysics .. i v o B S T8
"Electrical engmeenng TT
Botany - .., ol il Al ST

" Chiemistr i
Geology. “ 75
" Zoology CoeT ;
‘Biciogy ... . S 69

- Economics ;... BT

"~ Mathematics ... B Y

" Biochemistry -.. .66
“Microbiology - B5
Paychology oo v i il s S0 TEeB3

<o Bociology i v v P T - o I

: Physiology. e B ST °59°

SDURCE Nahonal Sclence Foundatmn Young and Semor Sciance ‘and
Engmsenng Facur:y, 1974: Supporl Research Pamcmauon and Tenure (NSF

g 75-301 )
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Table '5-_3.' Dlslrlbutlon of employed docloral screntasls and engineers,

by pnmary work actwlty, 1973 B

_'AII db‘ctqrat,
/scientists ¢

and engineers’ - . Scientists

Engineers

"Primary work ac.tivity : '_:-; “riNumber - Peréent. | Number

Percent'

Number

Percent!

STotal Ll D 2267500 00 1000 7 190,563 -

Research & deveiopment .". ......... L. 89509 T 33 . 66,325
Basic research ......... - 32, oL 0e e T 312130
Applied research ......... e ' L 21,604
- Development & design ... ... P Al 35080

Managemaent or admlnlstratlon : o _
OfRED vveeeernvnn i SepR52e L e s D 18,282

" Other than R&D ....... 2007 6. oose’

Both -,...... Cieeeiin S BT82 . 73 4500
Teaching ....... e 81,728 039 - C7R2FT0
Consulting ......cvvivi il SO 4014 ST o@D 2 BAT

DSBS 4t i e ioedzo 4 8017
Other-primary work ' S e T T e L -

- BGHIVItIES .. ianeee ot 8939 T8 B 716

" Primary work activity e 4 ' R o 3

- unreported ... . : " ,' "—_f. : "__'..14 037'_'

40408 1977 30851

100

g

18
12
2

17

9
6
3
-4
.2
5

3

36,187

13,184
1,062
7,050
5,072
9,557
6,317
2,048

1,192
8,958
1,167

225

1,223
1,873

100

38
3
21
15
28
18
6
3
26
3
i

4

SOUHGE "Nationat Sclence Foundahon Characrensﬂcs of Doctora.' Scrannsrs and Engmeers in the Unfted Sfa!es 1973, Deialled Sianstical Tables (NSF

53 2-A)

Table 5-4 Eslimaled percent drslrlbullon oi doctoral scientists,

prlmary work actwuty, _1966-73

Primiary-war .-ac_tivfit‘y SRR -196__6__ .19'68--

1970

1973

100

100

_Tota!';__...-..,...'-._. & e d e 1000 100+

' Research and deveIOpme {7

42 40 -

.38

Basm research

7 S0 8
Applled research ....... AL 4

23
14

Development e B I A

. 'Management or admlmstratlon T, 2020

20

COfR&D i
Other than R&D

12

12

i Teach!ng .

: _Other E T TR

a0 - 82

35

7

N NOTE Detallmay no add to

Is because 01 roundz g v

SOURCE Nanonat Smence Foundaﬂon pecnal t"' ulaﬂons &
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Table 4-23, Research underlying major Us. innovations,
by groups of R&D-intensive industries, 1953-73

Total Applied " Basit

R&D intensity innovations” - - research “research
' _ Percent of innovations in each group
All manufacturing industries .......... ) B 7- B 39
Group |l .....ovenail R, y Co T8 44
Group !l ..o e M i 70 : 32
Group Il ... i " - . 68 28
" : . Number
All manufacturing industries .......... 277 - 205 109
Group ! el e 182 ©139 80
Group ll ...l e : 66 S 48 : 21
Group Il ... .oivviaeiit, e ‘29 20 - 8

1 Multiple responses were accepted; therefore, these percents add to more than 100 percent.

SOURCE: Gellman Research Associates, Inc., Indicetors of Intarnational Trends in Technological Innovation, 1975. (A
" study commissioned specifically for this report).

" Table 4-24. Research underlying major U.S. Innovations
_and “radicalness” of innovations, 1953-73

“Radicalness™ of . Total ~ Applied Basic
inngvations innovations .~ research research

Percent of innovations in
each category

Improvement of existing” - . S S
" technology ....... PR el )] .. 98 45

Major technelogical advance ......... M - .94 48
Radical breakthrough ................ M .94 : 68
o R . Number
_improvement of existing ol
technology ....ooviiiiiiiinnciiin., 80 CTT . .36
Major technological advance ......... : -85 o 81 31
" Radical breakthrough™ ................ 53 C B0 36

* Multiple responses were accepted; therefore, these percents add to more than 160 percent.
SOURCE: Gellman Research Associates, inc., Indicators of .'nter_naﬁoné.l Trends in Teshnological

- Innovation, 1975. (A study commissioned specifically for this report).

228




7 Table 4-19, Mean time in years between ..
*“Invention and innovation, by groups of
R&D-lntenswe lndustrles, 1953 73

;.1953'—1__ .1953; 1960~ 1967-

‘R&D intensity” C o730 B9 6B 73

AHmanu'fécturin‘g I I
industries ;... - 7.8 .. 78 . 69 7.2
.-"Group! . 83 - 61 68 59
‘Group 11" B4 BE T3 9.3:
AL 24 () 120

o Group m’

! lnsufﬂment numher of mnovaﬂons for determlnlng mean

. SOUHCE Gellman Flesearch Assoclates, Inc., indfcarors of lnfematronaf
~Trendsin Tschno.'uglca-‘ rnnovaﬁon 1675, {Astudy comm;ssloned specitically
for this report) . ;

Table 4:20. “Radicalness” of malor U.S. innovatlons, 1853-73

- .Basis of innovations” " . . 1953-73 . .1953-50 1060-66 1967-73
' ' ' S - Percent distribution
" by basis of innovations

Ol 25 vasii bt iieee . 0400 .00 100 100

! -.flmprovement of exestlng techno!ogy celew oAl 4B 38 41

" Major technological'advance ........ eesd o TE82 007019 34 4

. -Radical breakthrough B . 27 0 3 .29 18
B I . i . Number of innovations

Total ..:7x. w, i liiiade. o 208 . 82 80 -66

" Improvement of exm mg technoiogy ..... co. 85 .28 0 30 27

" Major technological’ advance eieeeiaees ool 86 - 12 27 27

b Fladicai breakthrough ...... S 57 . (22 23 12

NOTE: De1a1| fnay not add ‘to .totals because of roundmg

i sludy cornrnlsstoned apeciﬂcally for this repon)

--SOURGE; Getlman Research Assoclates Ing,, Jndrcafors of .'nrematronal Trends in Tachnologma”nnovauon 1975 (A
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Table 4-17. Major U.S. innovations in
_-selected indusiries, 1953-73

Number of

Industry ) innovations

E|ectnca| equiprment and commumcatlon . . 53
Chemicals and alied products ........... 45

. _.Machmery._............, 44
Professional and scientific instruments ... 29
Stone, clay, and.glass-products . .....0..0 18

- Motor vehicles‘and other transportation - - ;
~equipment Lol s o 18
Primary metals ... 17
- Rubber products _ 15
Aircraft and'missiles ...l o 11
Fabricated metal products Crieiesesaaares T 10
Petroleum refining and extractlon e -5
Textiles and apparel ; 4
Papériand allied products .. ..., 4
Food and kindred products ..........0..0 2
Lumber wood products, and furmture e 2

SOU'F\CE Gellman Research Associates, Inc.,

for th\s repur‘i)

Indicators of International

" Trends in Technologfcal Innovation 1975. (A studycummnsmoned specitically




Table 4-13. U.S;-patents grantsd for inveéntions in major product fields,
by groups of R&D-intensive industries, 1963-73

1967 - 1968 . - 1969

1970

1971

1972 1973

* R&D intensity - 1963 1064 1965 .-

1966

Percent distribution

L Group | ...l 66 67 67
“Group Il ..... 30 80 30 -

29
.3

.68

87 - 8787
30 - .30 . 29
o A

68
28
4

68
.28
4

68 €8
28 28
4 4

Group |1| : 4 4. 7008

- Number of patents .~

Groupi Jo.eo 81,250 32,854 43,719
Group Il ..... 14,343 14,580 19,409 .

: GrOule...a__ 1.900 1,872 '2,2’87-._-

48,148

20,489
2489

45,505 40,8682 47,340

20,136 18,372 . 20,298

2,525 2,212 2,509

45,749
18,621
2,545

55,530
22,717
3,175

52576 52,646
21,777 21,505
3267 2,852

e NOTE Deta:l may niot add to totals because 01 rounding._ 2 : o R
) SOURGE Offlce ot Technology Assessment and Forecasi U S Patent Oﬁlce speclal tabulatlons ;:

- “Table 4-14. Distribution of major U.S. innovations, by size of company, 1953-73

e Si'ze of company

*Less than -
100

100-009 " 1,000-4,909

employees . employees

. 5,000-9,999

employees

10,000
or more
employees

Period . Total | ‘j' -_efhpldyees-

. Percent distribution

CUA9B878 s 100

195359 ... o100
106066 1urriini 100

e
og

c 22
18 -

2 T

23 i 14
21, i 1

L oW 1]

38

32
37
45

1967-73 .iiiiennin. 100

" Mumber of innovations

54 B .:
SRS T N
e

agp

B3 o 88

o a2

3 On 02 [=}]

106

29
34
43

NOTE:! Datail may not add 1o totals because o undlng

SOURGE: Giellman Resedrch Associates, Ing.. Ind
- study commissioried speclfically for this'raport)..

agp i

mrs of fnfarnational Trends in. Tschnofog.'cal fnnova!ron 1975. (A




