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I. INTRODUCTION
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1, Durlng the last decades it has become ever clearer that
in medern society science gnd. technology and their application .
provide the way to industrial growth and a higher standard of living.
They are factors of rapldly growing 1mportance for economic and.
N military strength. ' .
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2, The rbéle of science and its application for‘militafy.
purposes was clearly demonstrated during the last world war, and -
during the last decade its growing impact on all aspects of modern
1ife has been evident. There can be no doubt that the rdle of
s¢ience and technology will be even more significant in the coming
years which are now-so often eferred to as "the atomic age" or
the years of "the second industrial revolution'.

3, There should thus be every reason for nations to study

how science and technology can Pest be stimulated and how results :
“achieved can e used in the 1life of the nation to increase production
and improve economic, and thereby also political, as well as military
. strength., . :
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_ b, Much has been done in this field in the Western world.
However, it has now become -evident that many of the steps which
have been taken have been of a too short-term character. The
fundamental and long-term task of building up the educational
systems so that the future necds for scientists, engineers and.
technicians can be met, has not been taken seriously enough in all
countries., The shortcomings in this field have been clearly illus-
trated recently through the publication of the book '"Soviet
Professional Manpower', a thorough study of the whole educational
system of the USSR. The education of scientists and engineers in .
the Soviet Union has. advanced rapidly since.-the war, and in 1955
they educated as many students in thlS field as all NATO countries
combined. And -the ratc of 1ncrease 1s hlgher in the Soviet Unlon
than 1n the NATO countries. _
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S 5. Whether 1oadersh1p in science and technology is allowed
“to0'shift from West to East will depend upon whether the Western
_¢countries'are able to meet this challenge.: This has lately ,
'become clear to . more and more.individuals, but it has probably
not yet sunk into the minds of all persons hav1ng 1mmed1ate influence
on developments in NATO countrles°
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or equlvalent 1nst1tutlons) S o
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ITI. THE SITUATION IN NATO COUNTRIES AND THE USSR

A. NATO Countries | IR S

6, ' It is difficult to give a brief and at the.same.time. .
complete picture of the education of scientists, engineers. and ‘
technicians in NATO countries, as conditions vary so much from |
country to country. However, in Table 1, a survey of the |
numbers of scientists and enginecers educated in NATO countries |
in 1955 is given. This 1s based on information.collected by the |
OEEC., It should be noted that-the figures are not absolutely . !
consistent as the degrees arec not all exactly the same in quality.

7o In Teble 1 and in this report as a whole the term
scientist . is used for a person trained at a Unlver31ty in -the basic
sclence subjects, hav1ng at least a Bachelor's or equivalént degreey
The term engineer is used for a pcrson having at least a Bachelor' sl
or equivalent degree in applied scicnce from a University or an :
Institute of Technology (f.i. Grandes Ecoles,. Technische Hochschulenl

, !
86 From Table 1 it will ‘be ‘seen that in NATO countrles,

1955, there were cducated approx1mately 35, 600 scientidts and’ . E

39,300 englneors making a total of’ approX1mate1y 74,900, One - . :

strlklng feature is that the number educated per capita varies Dby

as much as a factor of more than 10 from the country with the

from USA to Turkey) .

9.. Compared w1th 1938, the annual number of the above-
mentloned degrees has been 1ncreased by from 150 to 250% in member
.countries., Even this increase has, however, not been enough to
meet the rapidly growing demand and in most countries there is
today a definite shortagc in most branches.  This shortage is
strongest in the highly industrialised countries like the USA,

~'Canada, England, etc., and less severe in other countries. In

Germany, where conditions have been somewhat extraordinary since
the war, there is also a shortage in most branches and specifically
in semi-professional manpower. Italy and Grecce are the only i

- countries reporting a surplus of this type of porsonnel This

surplus is grcater for sclontlsts than for enclnecrs.

10. The reasons ‘for the shortages are partly lack of tralnlng
facilities and partly lack of recruitment of new studentsa -In-

' the USA,: the recruitment problem has been dominant, In thls

country wherc the education of scientists and eng1neers~— -thanks to
the GI Bill -~ reached a peak in 1950, the output decreased by about |
50% until 1954, but is now picking up again. In'most other .
countries there are dlfflcultles both with teaching facilities and
the recruitment of students. One of the main reasons for the
difficult recruitment situation is the 1ack of science teachers.
Research and industry hove attracted such = greet proportion of
this personnel that it has been impossible to fill vacancies for
teachers specifically in the Secondary Schools,; and this has had

a -serious rcpercussion on the recrultmcnt of students for science’
and englneerlng.

1l. It has so far becn 1mposs1ble to get an overall view of i
the output of technicians in thc various countries. In this field
the training follows patterns which are so different that figures
might also be very misleading. Technicians seem, however, to be in
short supply in all the heavy industrialised countries, and these
deficits seem to follow the shortage of engineers,
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* TABLE 1
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EDUCATION OF SCTENTISTS AND ENGINEERS IN

NATO COUNTRIES IN 1955

Figures give mifber of persons taking Bachelor's or
approximetely equivalent degree in pure science (301ent1sts)
~ and in applied’ technological sciences (englneers) in 1955,

Because of the varlatlon in the qualities of degrees the
figures must be considered as approx1matlons only.

_ , Population Numicer ef Degrees - Tetal No, of
Country - in . Degrees per
thousands Scientists [Engineers Total Mill, inhab.
Belgium 8. 800 282 311 693 79
Denmark() 1. 380 58 L33 191 112
| France 13,000 L6u | 4,158 5.772 134
Germany 47,700 1,705 | 3,269 o 97 104
Greece(i)_ 8.220" 270 305 575 70
Tceland 150 ? ? ? -
| Italy 47,220 2,320 | 2,320 e 640 98
Luxenbourg ' 300 -9 ? ? -
Netherlands(t* | 10,550 \ 13l 681 1.115 106
Norway 3,370 82 428 510 151
Portugal 8,060 ? ? ? -
| Turkey(X) 23,200 12, 1148 572: 25
United Kingdom | 50.950 5,096 2,986 8,082 159
NATO Europe(z) 247,390 7§ 11,849 14,985‘ 26,834
NATO Europe 255,900 12,000 | 15,200 27,200 106
Canada 15. 000 753 | 1.505 © 2,258 151
USA 161,100 22,866 | 22,589 45,455 | 282
NATO OrtR 176,100 23,619 24;o9g '475715 o71
| TOTAL NATO 432,000 35,619 39,00, 74,913 173

(1) Pigures for 1953,

(2) Excluding Iceland Luxembourg and Portugal
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12, " As pointed out, the shortagc of scientists and engineers
is most severe in the most industrialised countries which, at the
same time, arec the countries with thc highest education per capita,
This shows that in countries undergoing o ropid industrialisation,
long-tcrm steps to build out the educational facilities and to

Cystimulate recruitment have on the whole been taken too late.
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- 13, A comprehensive study of the educational system in the

I:."'USSRA, called '"Soviet Professional Manpower', written by Mr, Nicholas
HDeWitt, and sponsored by the National Academy of Sciences and the °*
National Science Foundation in Washington, was published in 1955.
This study provides an up~-to-date account of the orgamnization, the
yfunctioning and the size of the Russian educational system.

TUR

14. During the last 25 years it has been a firm policy of
the USSR to.build out the educational system of the country. During
& these years -the enrolment in primery and secondary schools has :
Hincrea's'ecit_ from about 10 to 30 millions, and in the higher educational
westablishments from approximately 180,000 to nearly 1,900,000, More

than 5 per cent of the gross national product are being used for the -

needs of education, and in 1953 approximately LO per cent of the
runiversity or equivalent degrees were in the field of education. A
Egrea't part of the students are ploughed back into teaching positions,
[, thus making the rapid growth of the educational system possible.

15, The Russian educational system is claimed to be a system
for the masses, but is, in effect, quite selective, A hard com-
mpetition prevails at all levels, Of pupils entering the primary
and secondary schools only 20% suceed in graduating. Of these
Eapproximately 30% get access to higher education of whom only 60%
succeed in graduating,. ’ o
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= 16, The recruitment of students does not seem to create
problems. - This is, no doubt, partly due to the considerable -
incentives for students sSpecifically in the fields of science and

engineering,. All education is tuition-free, and in addition there. - i

is an elaborate system of living-allowance scholarships for the

successrul students, The size of scholarships depends upon the
gnachievements of the student and also upon the field of study.
Scholarships for studies within the fields of science and engin-

eering are thus higher than in other branches, and students in
Ethese fields can expect positions with high salaries and prestige.
—1In 1953, as much as 38% of all university or equivalent degrees
fmwere taken by scientists and engineers,

= : '
(¥ 17. The education of scientists and enginecrs has increased
mlconsiderably during the last years, and is at present as follows:
=1 Year Engineers Scientists

= : '

o 1954 : 53,000 12,000

oh 1955 60,000 approx. 15,000

ﬂ 1956 : 70,000 ?

L 18, A characteristic Soviet feature is the high percentage

B of women taking professional degrees. - This percentage increased
during the thirties, and in 1938 the proportion of women among
students. in all fields was 43%. This percentage has later
increased and was in 1954 approximately 50%. The percentage of
women is highest in the fields of education and health. In 1938
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the percentage of women studylng englneerlng wa s 28%, and in 19u0
approx1mately 20% of all englneers WErE Women,

19. Great emphasis is given to the education of technlclans.
A complete picture of the situation in this field cannot be given,

"but it can be mentioned that in 1953 approx1mately 70,000 semi-

professional engineers completed a L-years" educatlon from the. so~-
called “technicums', Judging from the enrolment in the "technlcums"
this flgure should 1ncrease cons1derab1y in the follow1ng years, .

‘20, While the 1nformatlon on the quantltatlve trends in -
Soviet education is considered to be fairly accurate, it is more
difficult to give.any precise judgment ‘of the quality of the. :
graduates, -  However, the quality of the training has been improved
considerably during the years, and, judging from the information
avallable, therc should not be any reason to believe that thelr
tralnlng is 1nferlor to that of most NATO countries.

21, -In the flgures given Dersonnel from the USSR only has
been 1nc1uded Recent reports show that also in the Russian
satellite countries like Poland and Czechoslovakia the technologlcal
education is under rapid development, and = great number of
-engineers are being educated evcry years .o

Go - Comparlson between hATO countrles and the USSR -

22+ In Table 2 approx1mate figures have been given for the
total number of persons who took a Bachelor or equlvalent degree
in science or. technology in NATO countrics and the USSR in 1955
When studylng the figures it must be kept in mind that they, do
not neeessarily give a completely true picture, partly because the
degrees compared will not all be of exactly the same. value and
partlyibecause the. number of students taking post- ~graduate studies
in theivarious countrles has not been taken into account. Never-
theless the figures are considered to.give a reasonably good basis
for comparlson. | \

i

' TAELE 2
| Po ﬁ%ﬁi%?n Scientists Engineefsl : Total .“.
NATO E&rope 255.9 12,000 (L7) 15.200' (59) 27,200 g(106)
NATO North - | - 176.1 23,600 (134) (24,200 (137) 1 L47.700 (271)
America | . B | .
TOTAL NATO 432 . |35.600 (82) |39.300 (91) ‘| 7h.900 (173)
USSR 200 [15.000 (75) 'eo.ooo (300) | 75.000 (375)"

The figures in bradkets are numbers~of degrees per
- million 1nhab1tants. S

'23. As w111 be seen the total number of 801entlsts and

engineers was in 1955 approximately the same in the USSR as in
all NATO countries together. This means that the number educated

5 | NATO CONBERENETM,
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per caplta is more than tw1ce as hlgh in -the USSR as in NATO
countrles and more than three times as hlgh as in NATO Europe.

Thls 1s even more serlous when it is taken into account
that the increase in degrees in the Soviet Union in the coming
years is bXpected to be cons1derably higher than in the NATO
countries,

2& It will further be notlced‘that Whereas in NATO countries
the number of ‘engineers educated was only sllghtly higher than the
number of scientists, the number of engineers in the USSR was four
times as high as the number of scientists, In this connection it
is of interest to notice that in Moscow there has been established .
a Central Translating Service, employing approximately 1,300 people,
translating and distributing scientific publications from the
Western countries, This highly organized service keeps the Sov1et
scientists quickly and well informed about new discoveries in the
West, which can be exploited in their own country. -

25, Information is not available to allow a comparison of the

total numbers of scientists and engineers available in the NATO
countries.” -In Table 3, however,'some flgures have been given for
the USA and the USSR : . .
TABLE 3
USA USSR
1956 Total number of _
Scientists | 250,000 | 180.000
Engineers 650.000 535,000
; Botween 1956 and 1960 ‘ » B
f' ~$Est1mated to graduate . |
j . Scientists . 85,000 | 125.000
j . Engineers . 143,000 - 420,000 {
[ - | | :
! 1960 Estimated total
;' . ¢ number of ' A v
; ~ Scientists 320,000 | 260.000
. Bngineers : 750,000 805,000,

Source of estimates:

- For USA: Dr. Hower Meyerhoff, Director,
L '801ent1f10 Manpower Commission.

'For USSR:' Mr, Nicholas DeWitt, RuSS1an.Research
Centre, HarVﬂrd Unlver81tyo
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As will be seen the USA still has a greater number both of
.s01entlsts and engineers than the USSR, but with the expected strong
.increase in graduates in the USSR the total number of scientists
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situation in this field both with regard to needs and education

‘aim at stimulating activities in member countries,

”leenna in October 1956. So far the need for action in this field,

- associate member countries all NATC countries are included in the

in addition include the political and military aspects of the

=7- : ’ - NATO CONBIREEREAF—
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gnd engineers can be expected tc compare fairly egqually in 1960.

III. POSSIBLE MEASURES TO BE TAKEN BY NATO

26, The ;information given above should lesve no doubt as to -
whether the strengthen1ng of recruitment and. training of scientists,
engineers and technicians in member countries should be a NATO
interest. Strength in this field constitutes one of the fundamental
factors for economic growth, and thereby also pollt1cal influence
of member countries, and will. play an increasing rélc for achieving
military security. Therefore, to be discussed here, is what NATO
as such can do in this field.,

27« When considering possible NATO action-it must be borne
in mind that the recruitment and training of the personnel in
guestion is mostly a national responsibility, and improvements
must, on the whole, be made at national levels. : Even within ,
1nd1v1dual countries responsibility in this fleld is cons1derably
decentralised. In countrics having a federal system, the
individual states or provinces play an important part, and in many
countries universities or institutions of higher learning are
independent institutions frec of detailed government control,

28, It should also be taken into consideration that the

of personnel is very different in member countries, and it would
be impossible to suggest a common course Wthh would be applicable
for all members,

29, Keeping the above-mentioned factors in mind it seems
that NATO or other international action in this field mainly should

30, NATO action should also be co-ordinated with the work
already started by the OEEC. The OEEC has compiled information
on shortageo and surpluses of highly quallfled scientists and ]
rengineers in member and associate countries in 1953 (published in '
1955) and undertakes at present a similar study based on information
for 1955, A symposium to study these questions was held in

however, has not been considered at any OEEC Ministerial Meeting.

As the OEEC has collected information also from its

e

investigations which have been made.

31, The need for scientific and technological personnel
would in the OEEC bc evaluated mainly from its bearing on the v
economy of the Western countrics. As the interests of NATO will

question, it is not considered that an evaluation of the situation
in this field in'both organizations would reprcsent any unwanted
dupllcatlon.

32. Taking all the above-mentioned factors into account it :
is recommended that NATO:

(a) make an annunl appraisazl of the situation with
" regard to the recrultment and training of 501entlsts
and engineers in mcmber countries. This could
probably be based mainly on data collected by the
OEEC;

-7~ NATO GeISEspEmTIal,
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(p) give recommendations to member countries for steps N
"~ to be taken in this field which would serve the D
common course of the Alliance; . I

A}

(c) at certain intervals arrange mecetings of one or two i
- recognised authorities from each member country to

(1) exchange information and experiences in the
~field and thereby stimulate qcthltles,

(i1) discuss and:suggest p0031ble NATO action to A
be taken .
P
33, Of special short termed matters Whlch mlght help member
countries to make better usc of the personnel available and which
call for an immediate study can be mentioned:

(a) the establishment of a Western joint service for
translation and dlstrlbutlon of Soviet 301ent1flc
publications;

(p) the proper usc of scientific and technological
-personnel during their military service. . @

It should, however, be rccognised that 1t is the funda-
mental and more 1ong~termcd guestions regarding recruitment and
training which really call for a study.  Without such studics and
following action in the -individuel countries we shall not be able
to mcet the challepge from tho East.,

: o falais de Chaillot;
N.A.T.O. UNCLASSIFIED | -~ Paris, XVIe.
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