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1. INTRODUCTION , 

1, Dwling the l a s t  decades i t  has become ever c l ea re r  t ha t  
i n  modern soc ie ty  science and techn'ology and t h e i r  appl ica t ion 
provide the way t o  i ndus t r i a l  growth and a higher standard of l iv ing ,  
They a re  f a c t o r s  of rap id ly  growing importance f o r  economic and 
mi l i t a ry  strength,  

2. The r ô l e  of science and i t s  appl ica t ion f o r ' m i l i t a r y .  
purpoçes was c l e a r l y  demonstra-ted during the l a s t  world war, an& 
during the  l a s t  decade i t s  growing impact on a l 1  aspects  of modern 
l i f  e has been evident,  There can be no doubt t ha t  the r ô l e  of 
science and te ch no log:^ w i l l  be even more s ign i f i can t  i n  the corning , 

years  which a r e  now so often iief er red t o  a s  "the atomic ageu or  
the years o f  ( 2  the second indus t r i a l  revolutionv . 

3.  There should thus be every reason f o r  nat ions to  study 
how science and technology can bes t  be s/irnulated and how r e s u l t s  
achieved can be used i n  the  lif'e of the na t ion  t o  increase production 
and improvc economic, and thereby a l so  p o l i t i c a l ,  a s  well  a s  m i l i t a r y  
s trength. 

4. Much has been done i n  t h i s  f i e l d  i n  the Western world, 
However, it has now become evident t h a t  rnany of the s t eps  which 
have been taken have been of  a too short-term character,  The 
fundamental and long-term task  of building up the educational 
systems s o  t ha t  the  fu ture  need-s f o r  s c i e n t i s t s ,  engineers and 
technicians can be met, has not been taken seriously enough i n  a l 1  
countries.  The shortcomings i n  t h i s  f i e l d  have been c l e a r l y  i l l u s -  
t r a t e d  recent ly  through the publ ica t ion of the  book "Soviet 
Professional  Manpowertf, a thorough study of the  whole educational 
system of the  USSR. The education of s c i e n t i s t s  and engineers i n  
the Soviet  Union has advanced rapidly  since the war, and i n  1955 
they educated a s  many students  i n  t h i s  f i c ld  a s  a l 1  NATO cowntries 
combined, And the  r a t e  of incrcase is higher i n  the Soviet  Union 
than i n  the NATO countrics,  

5. IVhether leadership i n  science and technology i s  allowed 
t o  shif  t from West t o  East w i l l  depend upon whether the Western 
coun t r i e s ' a r e  able  t o  meet t h i s  challenge, This has l a t e l y  
become c l e a r  t o  more and more individuals ,  but  i t  has probably 
not yet  sunk in to  the minds o f  a l 1  persons having i m e d i a t e  inf'luence 
on developrnents i n  NATO countr ies .  

... 
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II. THE SITUATION I N  NATO COIINTRIES AND THE USSR 

A ,  NATO Countries - 
6. It i s  d i f f i c u l t  t o  give a b r i e f  and a t  t h e  same .tirne 

complete p ic tu rc  of the education of  s c i e n t i s t s ,  engineers and 
technicians i n  KAT0 countr ies ,  a s  conditions Vary so much from 
country to  country. However, i n  Table 1, a survey o f  the , 

numbers of s c i e n t i s t s  and engineers educûted i n  NATO countr ics  1 
i n  1955 is given. This is based on information col lec ted by the 
OEEC. I t  should be noted tha t  -the f i gu re s  a r e  not absolute ly  
consis tent  a s  the degrees a r c  not a l 1  exact lg  the  same i n  quali ty,  1 

7 0  I n  Table 1 and i n  t h i s  repor t  a s  a whole the tcrm I 
s c i e n t i s t  is  used f o r  a person t ra ined  a t  a Universi ty i n  the bas ic  
scicnce sub jcc t s ,  having a t  l e a s t  a Bachelor 's o r  equivalent degrce. 1 
The term engineer is uscd f o r  a person having a t  h a s t  a Bachelor 's  1 
or equivalent degree i n  applied science f r o m  a Universi ty or an  
I n s t i t u t e  of Technology ( f .  i. Grandes Ecoles, Technischc ~ochschulenl 
o r  equivalent i n s t i t u t i o n s ) ,  . 

8. From ,Table 1 it  w i l l  be seen t h a t  ' i n  NATO countr ies ,  i n  
1955, there  were cducated approxirmtcly 3S1600 sc ien t  is ts and 
3g9300 engineers making a t o t a l  of approximately 74,900. One 
s t r i k i n g  f ea tu re  i s  t h a t  the nwnbcr educated per ccpi ta  var ies  by 
a s  much a s  a f a c t o r  of more than 10 from the' country with the 
highcst  education e r  c a s i t a  '60 thc country with *the lowest ( i , e .  
from USA to  Turkeyy. 

9. Compared with 1938, the annual number of the above- 
mentioned degrces has been increased by from 150 to  250% i n  member 
countries.  Even t h i s  incrcase has, however, not bccn cnough to 
meet the rapidly  growing demûnd and i n  most countr ies  there  i s  
today a d e f i n i t e  shortage i n  m o s t  branches, This shortage i s  
strongcst  i n  the highly indus t r ia l i scd  countr ies  l i k e  the USA, 
Canada, England, e tc . ,  and l e s s  scvcre i n  o ther  countr ies ,  I n  
Germany , wherc condit ions have bcen somewhat cxtraordinary since 
the war, the re  i s  a l s o  a shortage i n  most branches and specif i c a l l y  
i n  semi-professional manpowcr, I t a l y  and Greece m e  the only 
countr ies  repor t ing  a surplus o f  t h i s  type of personnel, This 
surplus  i s  grcater"for s c i e n t i s t s  tlian f o r  enginccrs. 

10. The reasons fo r  the  shortagcs a r e  p a r t l y  lack of t ra in ing  
f a c i l i t i e s  and p a r t l y  lack of recruitment o f  new students. I n  
the USA, the recruitment problem has becn dominant. I n  t h i s  
country wherc the education of s c i c n t i s t s  and engineers - thanks to 
the G I  B i l l  - reached a peak i n  1950, the output decreased by about 
5w0 until 1954, but  is now picking up again. I n  most other  
countr ies  there a re  d i f f  i c u l t i e s  both with teaching f a c i l i t i e s  and 
the recruitment of s tudents .  One of the  main reasons f o r  the 
d i f f  i c u l t  recruitment s i t u a t i o n  i s  the lack of  science teachers.  
Rcsearch and industry h~.vc a t t r a c t e d  such a g rea t  proportion of 
t h i s  personnel t h a t  it has been impossible t o  f i l 1  vacancies f o r  
teachers spec i f i ca l l y  i n  the Secondary Schools, and t h i s  112s had 
a serious repercussion on the  recruitment o f  student s f o r  science 
and engineering. 

11. I t  has s o  f a r  been impossible t o  get  an overal l  view of 
the  output o f  technicians i n  the vûrious countr ies ,  I n  this f i e l d  
the  t r a in ing  f ollows pa t te rns  which a r e  so d i f f  e ren t  t h c t  f i g u r e s  
might a l so  bc very misleading, Technicians scem, however, t o  be i n  
shor t  sup9ly i n  a l 1  the  heavy indus t r i a l i s cd  countr ies ,  and these 
d e f i c i t s  scem t o  follow the shortz.ge of enginecrs. 
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TABLE 1 

EûUCATION OF SCIENTIXTS AND ENGIXEERS IN 
NATO COUTJTRl3S IN 1955 . . 

Figures give rmirher of persons taking Bachelorls  o r  
approximat e l y  equivalenti degree in pure science (sc ient  ist s )  
and in applied' technological sciences (engineers) i n  1955. 

Because of t he  var ia t ion  in t h e  qua l i t i e s  of degrees the  
f igures  mst be considered as approximations only. 

Population 
in 

t hous ands 

T'Y al No. of 
Degrees per  
M i l l .  inhab. 

Nuniber rf Degrees 
Country 

Scient  ist 

282 

,58 

L o u ,  

1.705 

270 

? 

2.320 

? 

434 

82 

? 

lu, 

5.096 

Engine e r s  

W l  

433 

4.158 

3.269 

305 

? 

2.320 

? 

681 

k28 

? 

448 

2.986 

France 

Greece (1 > 
Iceland 

Luxenibourg 

' , (11 Netherlands 

Norway 

Portugal 

United Kingdom 

TATO Europe (2) 

Canada 7-7 
North 
b e r i c a  

TOTAL NATO 432.000 35.419 39.294 
I 1 

(1) Figures f ~ r  1953, 

I 

- 3- NATO 



NATO 
C-M(56)128 

\ 

12. A s  pointed out ,  the shortage of  s c i e n t i s t s  and engineers '\ 
is  most severe i n  the most indus t r ia l i scd  countr ies  which. a t  the  1 
same time, a r e  the countr ies  with thc  highest  educrtion pér  capi ta  

~ T h i s  shows tha t  i n  countr i e s  undergo ing F. rzpid i ndus t r i a l i s a t i on ,  
a long- term s tcps  t o  bu i ld  o u t  the educational f a c i l i t i e s  und t o  
~ s t i m u l a t c  recruitmznt havc on the whole been takcn too l û t e ,  

3 USS2 B o  - 
13. Acomprehensiv~ s t u d y o f  the eduCational system i n t h e  

&USSR, cal led  "Soviet Professional  ManpowerU , wr i t t en  by M r .  Nicholas 
W ~ e W i t t ,  and sponsored by the National Acaaemy of Sciences and the 

National Science Foundat ion i.n Vashington, was published i n  1955. 
This study provides an up- to-d~te  account o f  the organization, the 

~ f u n c t i o n i n g  and the s i z e  of  the Russian educational system, 
W .  
d 14. Dur9ng the' las"c5 years  i t  lias been a f i r m  policy of s tho USSR t o  bu i ld  out the  educ'ational system of  the  country. During 
 thes se years the enrolment i n  ~ r i m a r y  and second-ary schools has 

increased from about 10 t o  30 mil l ions ,  and i n  the  higher educational 
;(establishments from approxirnately 180,000 t o  neûrly 1,900,000. Idore 

E than 5 per cent of the  gross nat ional  product a r e  being used f o r  the - 
needs of education, and i n  1953 approximtely  40 per  cent  o f  the 

1 univers i ty  or  equivalent degrees were i n  the  f i e l d  o f  education, A 
Wgreat pa r t  of the students  a re  ploughed back in to  teaching posi t ions ,  El thus making the  ranid  powth  of the educational system possible.  ' MI 15. The Russian educat ionûl system i s  claimed to be a system 
< f o r  the masses, but i s ,  i n  e f f e c t ,  qu i te  s e l ec t ive ,  A hard corn- 
d p e t i t i o n  p reva i l s  a t  a l 1  l eve l s .  O f  pupils  enter ing the primary 
Uand secondary schools only 20% suceed i n  grûduating. O f  these 
Wapproxirnately 30% get  access t o  higher educat-ion of whom only 60% n succeed i n  graduat ing. 
\ 

16. The recruitment of s tudents  does not seem to create  
problerns. This i s ,  no doubt, p a r t l y  due t o  the  considerable 
incentives f o r  s tudents  s p e c i î i c a l l y  i n  the  f i e l d s  of science and 

gengineering.  A l 1  education i s  tuition-f r ee ,  and i n  addi t ion there  
d i s  an claborate system of living-allowance scholarships f o r  the 
~ s u c c e s s ~ u l  students. The s,ize of scho1arshj.p~ depends upon the 
machievements of the studcnt and a l s o  upon the f i e l d  o f  study, 
HScholarships f o r  s tud ies  within tno f i e l d s  of science and engin- 
neer ing a r e  thus higher than i n  o thcr  branches, and students  i n  
g t h c s e  f i e l d s  can cxpect pos i t ions  with high s a l a r i e s  and pres t ige .  
c;lln 1953, a s  much a s  38% of a l 1  un ivers i ty  or equivalent degrees 
Fgwere taken by s c i e n t i s t s  and engineers. 
h 

k 17. The education of  s c i e n t i s t s  and engincers has increased 
1 considerably during the l a s t  years,  and i s  a t  present a.s follows: 

Exîgineers S c i e n t i s t s  

12,000 
approx. 15,000 

? 

18, A cha rac t e r i s t i c  Soviet f ea tu re  i s  the high percentage 
of womcn taking professional  degrees. This percentage increased 
during the t h i r t i e s ,  and i n  1938 the proportion of womcn among 
students  i n  a l 1  f i e l d s  was 43%. This percentage h a s  l a t e r  
increased and vrias i n  195b approximately 50%. The percentage of 
women i s  highest i n  the f i e l d s  of education and heal th,  In  1938 
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the percentage o f  women studying engineering was 28%, and i n  1940 
approximately 20% of a l 1  engineers were wornen. 

19 ,  Great emphasis i s  given t o  the edu-cation of technicians. 
A complete p ic tu re  of the  s i t u a t i o n  i n  t h i s  f i e l d  cannot be given, 
Qut it can be mentioned tha t  i n  1953 approximately 70,000 semi- 
professional  engineers complcted a 4-years' educat ion from the so- 
ca l l ed  technicumsu . Judging f rom the enPolment i n  the technicumst' , 
t h i s  f igure  should increase considerably, i n  the  following years,  

a 20. Inihile the  information on the quant i ta t ive  t rends  i n  
Soviet education is considered to  be f a i r l y  accurate,  i t  is more 
d i f f i c u l t  to  give any precise  judgmcnt of the qua l i ty  of the 
graduates. However, the  qua l i ty  of  the t ra in ing  bas been improved 
considerably during the  years ,  and, judging f r o m  the  information 
ava i lab le ,  there  should not be any reason t o  bel ieve  tha t  t h c i r  
t r a in ing  is  i n fe r io r  t o  t ha t  of m o s t  NATO countries.  

21. I n  t h e f i g u r e s  g ivenpersonnelf rorn  the USSR only has 
been included. Rccent rcpor t s  show tha t  a lso  i n  the Russian 
s a t e l l i t e  countr ies  l i k e  Poland and Czechoslovakia the  technological 
education i s  under rapid dcvelopment, and a great  nmber o f  
engineers a r e  being educated every ycar. _ _  ... 

Co Cornparison betwecn ~ A T O  countr ies  and the USSR ' 
i 

22. I n  'Table: 2 approxim&te f i g u r e s  have becn given f o r  the 
t o t a l  nwnber of persons who took a Bachelor or  equivalent degree 
i n  science o r  technology i n  NATO countr ies  and the USSR i n  '1955. 
When situdying the  f i gu re s  it must be kept i n  mind t h a t  they, do 
not nccessar i ly  g i ~ e  a completely t r u e  p ic tu re ,  p a r t l y  becabse the 
degreeS compared w F l l  not a11 be of exact ly  the same value and 
p a ~ t l y ~ b e c a u s e  the Siwnber of s tudents  taking post-graduate s tud ies  
i n  the  jvarious coxqtr ies  has n ~ t  been taken in to  account. Never- 
t he l e s s  the f i gu re s ,  a r c  considered t o  give a reasonably good b a s i s  
f o r  coqparison. 

TABLE] 2 *- 

NATO $urope 
NATO North 

America 

TOTAL NATO 
- 

USSR 

Engineers To ta l  

The f i gu re s  i n  brackets  a r e  numbers of degrees per 
mi l l ion  inhabitants .  

23. A s  w i l l  be seen the t o t a l  number of  s c i c n t i s t s  and 
engineers was i n  1955 approximately the same ' i n  the USSR a s  i n  
a l 1  NATO countr ies  together.  This means t b t  t h e  number educated 
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per cap i ta  i s  more than twice a s  high i n  the USSR a s  i n  NATO 
countr ies  and more than three times a s  high a s  i n  NATO Europe. 

W This is  even more ser ious  when i t  i s  taken into account 
5 t h a t  the increase i n  degrees i n  the Soviet Union i n . t h e  coming 
a y e a r s  is cxpected t o  be considerably higher than i n  the NATO 3 countries.  

24, I t  w i l l  f u r the r  be noticed tha t  whereas i n  NATO countr ies  
p, the number o f  engineers educated was only s l i g h t l y  higher than the 
w number of sc ient  is ts ,  the number of engineers i n  the USSR was four 

times a s  high a s  the  number of s c i e n t i s t s ,  I n  t h i s  comect ion it 
i s  of i n t e r c s t  to  not ice  t ha t  i n  Moscow there has been es tabl ished 
a Central  Trnnslat ing Service, employing approximately 1,300 people, 

U t r ans l a t i ng  and d i s t r i b u t i n g  sc ien t i f  ic publicat ions from the 
W western countries.  This highly organized service  keeps the  Soviet 

s c i e n t i s t s  quickly and well informed about new discover ies  i n  the 
West, which c m  be exploi tcd i n  t h c i r  own country, 

W 
W 25, Inf'ormation i s  not avai lable  to allow a comparison of the  
X! t o t a l  nurnbers of s c i e n t i s t s  and engineers ava i lab le  i n  the  NATO 

countr ies .  I n  Table 3 ,  however, some f igu re s  have been given f o r  ' I the USA and the  USSR. 

TABLE 3 

USA 

1956 Tota l  number of - 
Scsientists 
Engincers 

Bctween 1956 and 1960 

Estimatkd t o  graduate 

S,cicnt is ts  
, Engineers 

1960 Estimqted t o t a l  
i nwnber of 

S c i e n t i s t s  
: Engineers 

Source if '  e'stimates:. 

Bor USA: D r .  Hower Meyerhoff, Director ,  
Scient  if  i c  Manpower Commission, 

z For USSR: Mr. Nicholas DeWit t , Russian Rcsearch 
n - -  Centre, Harvard University. 

A s  w i l l  be seen the  USA s t i l l  has a g rea te r  nwnber both of 
s c i e n t i s t s  and engineers than the  USSR, but  with the  expected strong 
increase i n  graduates i n  the USSR the t o t a l  number o f  s c i e n t i s t s  
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and engineers can be expected to  compare f a i r l y  equally i n  1960. 

III, POSSIBLE MEASITRES TO BE TAKEN BY NATO 

26. The iiiforrnation given above should leave no doubt a s  t o  
whether the strengthening of rccruitment end t r a in ing  of s c i e n t i s t s ,  
engineers and technicians i n  member countr ies  should be a NATO 
i n t e r e s t .  Strength i n  t h i s  f i e l d  cons t i tu tes  one of the fundamental 
f a c t o r s  f o r  economic growth, and thereby a l so  p o l i t i c a l  influence 
of member countr ies ,  2nd w i l l  play on increasing r ô l e  f o r  achieving 
m i l i t a r y  securi ty.  Therefore, t o  be discussed here,  is what NATO - 
a s  such can do i n  t h i s  f i e l d .  

27, When considering possiblo NATO ac t ion  it must bc borne 
i n  mind tha t  the  recruitmcnt and t r a in ing  of the personnel i n  
question i s  mostly n nat ional  r e spons ib i l i t y ,  and improvements 
must, on the  whole, be made a t  nat ional  levels .  Even within 
individual  countr ies  r e spons ib i l i t y  i n  t h i s  f i e l d  i s  considerably 
deccntral ised.  I n  countr ies  having a federa l  system, the  
individual  s t c t c s  o r  provinces p lay an important po r t ,  and i n  many 
countr ies  un ive r s i t i e  s o r  i n s t i t u t  ions of higher learning a r e  
independent i n s t i t u t  ions f r e c  of de ta i l ed  governmcnt control ,  

28. It should a l so  bc takcn in to  consideration tha t  the 
s i t u a t i o n  i n  t h i s  f i e l d  210th with regard to  needs and education 
of personnel is  very d i f f e r cn t  i n  member countr ies ,  and it would 
be impossible to  suggest a  comrnon course which would be applicable 
f o r  a l 1  members, 

29 ,  Keeping the above-ment ioned f a c t o r s  i n  mind it scems 
t h a t  NATO o r  other  in te rna t iona l  ac t ion  i n  t h i s  f i e l d  mainly should 
airn a t  s t imulat ing a c t i v i t i e s  i n  member countr ies ,  

30. NATO ac t ion  should a l so  bc co-ordinzted with the  work 
a l reaày s t a r t c d  by the OEEC. The OEEC has compiled information 
on shortagcs and surpluses o f  highly qua l i f i ed  s c i e n t i s t s  and 

8 rengineers i n  rnember and assoc ia te  countr ies  i n  1953 (published i n  

d 
1955) and undertakes a t  present  a  s i m i l û r  study based on infornat ion 
f o r  1955. A symposium t o  study these questions was held i n  

U-df+3 Vienna i n  October 1956. So f a r  the need f o r  ac t ion  ih  t h i s  f i e l d ,  a---, however, has not becn considered a t  any OEEC Minis ter in l  Mec t ing.  
cl 

A s  the OEEC has co l l ec t cd  information a l so  f'rorn i t s  
a s soc i a t e  member countr ies  a11 NATO çount r ies  a r e  included i n  the 
inves t iga t ions  which have becn made, 

31, The need f o r  s c i en t i f  i c  and tcchnological personnel 
would in  the OEEC be cvaluated rnainly from i t s  bearing on the  
economy of the  Western countr ics ,  A s  the  i n t c r c s t s  of NATO w i l l  
i n  add i t ion  include the p o l i t i c a l  and m i l i t a r y  aspects  of the 
question, i t  i s  not cons ldc~ed  tha t  an e v c l w t i o n  of the s i t u a t i o n  
i n  t h i s  f i e l d  i n  both organizat ions would reprcsent  any uwanted  
dupl i c a t  ion. 

. - -  
32. Taking a l 1  the  above-mentioned f a c t o r s  in to  account i t  

i s  recommended t h a t  NATO: 

( a )  maire an annual appra i sa l  o f  the s i t u a t i o n  with 
regard to  the recruitmcnt and t r c i n i n g  of s c i c n t i s t s  
and engincers i n  member countr ies .  This could 
probably be bascd m i n l y  on data  co l lec ted  by the 
OEEC ; 
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(b) give recornrnendûtions t o  member countr ies  f o r  s tcps  
t o  be taken i n  t h i s  f i e l d  which would serve the 
cornmon course of the All iance;  

t 

( c )  n t  c e r t a i n  in te rva l s  arrange meetings of one o r  two 
recognised author i t i e s  f r o m  each member country t o  

( i )  exchange information and experiences i n  the 
f i c l d  and thereby st imulate a c t i v i t i e s ,  

(ii) discuss 2nd suggest possible NATO ac t ion  t o  
be taken. 

/ 

33. O f  specia l  short-termed matters  which might help member 
countr ies  t o  rnake be t t e r  use of the personnel avai lable  and which 
ca l1  f o r  an i m e d i a t e  study can bc. mentioncd: 

( a )  the establishment of  a Western jo int  service f o r  
t r ans l a t i on  and d i s  t r i bu t ion  of Soviet  sc ient  if i c  
pub1 ica t ions g 

(b) the proper use of s c i e n t i î i c  and technological 
personnel during the ir mi l i t a ry  service. 

C 

I t  should, howevcr, be recognised t h a t  i t  is the  funda- 
mental and more long-termcd questions regarding recruitment 2nd 
t r a in ing  which r c a l l y  ca l1  f o r  a study. Without such s tud i c s  and 
following ac t ion  i n  the  individuel  countr ies  we s h a l l  not be able 
to  mcet the c h a l l e ~ g e  from the East,  

NATO 
. . 

Pa la i s  de Cha i l lo t ,  
Pa r i s ,  XVIe, 




