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MANPOWER 

Two reports which are certain profoundly to influence 
the pattern of British university education-or at least to 
inflame discussion of it-were published on October 11 by 
the Department of Education and Science. The Committee 
on Man:Pow~r. Resources for Science and Technology 
under S1r W1lhs .Jackson that day published its triennial 
report on tho employment of scientists, engineers and other 
technical people in Britain (Cmd. 3103. H.M.S.O. 58. 6rl.). 
At the same time a committee appointed by the Council for 
Scientific Policy, with Professor M. M. Swann, Principal of 
the University of Edinburgh, as chairman, produced a 
report on Manpo·wer Parameters for Scientific Growth 
~Cm~. 3102. H.M.S.O. 3s.). The Swann report is an 
mtenm document largely concerned with the careers 
followed by graduates in science and technology. Sir Willis 
Jackson's report is a more comprehensive survey of all the 
uses in Britain of qualified technical people and includes, 
for the first time in a report in this series, a study of the em. 
ployment of what are called "technical supporting staff". 

There seems no doubt that the supply of newly qualified 
technical people is growing steadily. New graduates 
numbered 21,500 in 1965 and are expected to amount to 
26,100 in 1968. The total output of first graduates from 
the universities amounted to 14,000 or roughly 60 per cent 
of the present output. The details of this movement are 
to be found in Table I. The Willis Jackson committee is 
concerned with the total stock of qualified manpower. 
The estimated strength of the technical labour force in 
Britain is shown in Table 2. 

The survey has much to say about the detailed shift of 
emphasis in the pattern of employment. Thus education 
has taken a much increased number of technically 
qualified people in the past three years. In universities the 
total numbers of engineers and scientists employed in 
teaching increased by 35 per cent to 24,600, while the 
numbers in schools increased by 5 per cent in tho same 
period to a total of 27,143. In 1965 education accounted for 
nearly 25 per cent of the total active labour force of 
211,231 uncovered by the Ministry of Labour's detailed 
survey. In manufacturing industry, no sector employed 
fewer technical people in 1965 than in 1962. 

The Willis Jackson report points out that increases of 
employment in the . mechanical engineering industry 
between 1962 and 1965 were less than the average for 
industry as a whole, and that even in electrical engineering 
and electronics the increase in employment was not very 
much greater than the average. The growth of employment 
in higher education is said to be a specific consequence of 
public policies on the expansion of higher education. In 
defence, the slight increase in employment between 1962 
and 1965 is said to be consistent with the declared policy 
of increasing the clement of production and research in the 
defence budget, and with the growing complexity of 
modern weapons. 

The committee has made a brave attempt to estimate 
demand in 1968, by which time it is expected that the 
active stock of technical people will have risen by 14·6 per 
cent (compared with 1965) to nearly 360,000. The 
estimates of demand are based on the replies of employers 
to the sample enquiry and are therefore in part dependent 
on employers' estimates of the developing economic 
situation. Because the survey was carried out before the full 
rigours of the economic freeze were apparent there is an 
obvious though unknown source of bias. Nevertheless, 
in the sectors of industry covered by the survey, it is 

Table 2. ESTIMATED ACTIVE STOCK OF QUALIFIED MANPOWER 1961 TO 
1968 

Thousands 
1961 1962 1963 1964 1U65 1966 1967 1968 

Engineering and technology 
Chemical engineer· 

ing 6·0 6·4 6·9 7·3 7·7 8·0 
Civil and structural 

8·3 8·6 

engineering 25·1 26·3 27·4 28·4 29·9 31·5 
Electrical engineer· 

32·9 34·2 

lng 35·1 36·9 38·7 40·4 42·3 44·3 
Mechanical engin· 

46·4 48·f> 

eering 55·6 58·9 61·5 64·4 67·3 70·2 
Metallurgy 5·6 6·0 6·4 6·9 7·3 7·8 

73·0 75·6 
8·3 8·8 

Mining engineering 3·8 3·9 3·9 3·9 4·0 4·1 4·1 4·2 
Other engineering 

and technologies 10·7 11·6 12·3 12·8 13·& 14·2 15·0 15·9 

Sub-total 142·0 150·0 157·1 164·2 172·0 180·1 188·0 195·9 
Science 

Agriculture 9·0 
Biology 13·3 
Chemistry 36·4 
Geology 2·9 
Mathematics 17·6 
Physics 17·9 
General and other 

sciences 20· 7 

9·4 9·7 
14·2 15·1 
37·7 39·4 

3·1 3·2 
18·2 18·8 
19·1 20·1 

21·6 22·5 

10·0 10·3 10·6 10·9 
16·0 16·9 17·9 18·8 
41·1 43·1 45·1 47·2 

3·3 3·4 3·5 3·6 
19·5 20·4 21·4 22·5 
21·1 22·3 23·6 24·9 

23·5 24·7 25·9 27·2 

11·2 
19·9 
49·4 

3·7 
23·7 
26·2 

28·7 

Sub-total 117·7 123·2 128·8 134·5 141·1 148·0 155·2 162·7 

Total qualified 
tnanpower 259·7 273·2 286·0 298·8 313·0 328·1 343·1 358·7 

Table 3. EMPLOYMENT IN JOBS COVERED BY MINISTRY oF LABOUR SURVEY 
1968 

1962 1965 (estimated) 
Higher education 18,273 24,612 31,677 
Schools 25,939 27,143 32,840 
Manufacturing industry 86,221 98,540 125,003 
Construction 6,291 7,190 10,006 
Industrial research associations 1,880 2,230 2,856 
Nationalized industries 16,349 19,133 22,683 
Government (including TJ.K.A.E.A.) 28,284 32,383 36,515 

--------------------
Total 183,207 211,231 261,640 

expected that an extra 50,000 engineers, technologists aud 
scientists would be employed in 1968, which represents a 
total increase of 24 per cent. The committee points out 
that this increase in employment can only be achieved in 
those sectors of industry covered by the Ministry of Labour 
survey if there is a corresponding decrease elsewhere. 
Some of these movements are shown in Table 3. In other 
word,;, there is much more likely to be a shortage than a 
surplus. 

It is tho educational implications of the Willis Jackson 
report, and the still more pointed conclusions of the 
Swann committee, that will bring the moot rapid response 
from the outside world. What the Swann committee has 
done is to examine the pattern of the flow of men and 
women with honours degrees and higher degrees into 
industry and elsewhere. Its factual evidence comes from a 
number of sources some of which are necessarily incomplete. 

Evidence of the first employment of newly graduated 
scientists and technologists comes from a variety of sources 
including university appointments officers, the triennial 
manpower survey and tho heads of university departments. 
One immediate conclusion is that the proportion of gradu
ates entering "higher education and research" has risen 
steadily over the years and amounted in 1965 to 34 per 
cent of all scientists and 20 per cent of all engineers and 
technologists. At the same time about 60 per cent of 
graduate engineers and technologists entered industry and 
only about a quarter of the scientists. The details of these 
movements are shown in Table 4, which also indicates how 
many newly graduated young people go into employment 
overseas. The report says that in the last five years the 
proportion of graduates going on to research or further 

Table 1. NEWLY QUALIFIED MANPoWER BY FIRST DEGREE OR PROFESSIONAL QUALI.FICATION 

Engineers and technologists 
Scientists 

Total 
• Forecast. 

1958 1959 1960 1961 1962 1963 1964 1965• 1966* 
8,087 8,375 9,291 9,455 9,134 10,066 10,672 11,095 11,150 
5,963 6,474 7,479 7,693 8,215 8,719 9,909 10,435 10,815 

14,050 14,849 16,770 17,148 17,349 18,785 20,581 21,530 21,965 

1967• 
11,465 
11,500 

22,965 

1968• 
12,005 
14,055 

26,060 



©          Nature Publishing Group1966

228 NATURE OCTOBER 15, 1966 VoL. 212 

Table 4. FIRST EMPLOYMENr OF FIRST DEGREE GRADUATES IN ENGINEERING, TECHNOLOGY AND SCIENCE, EXPRESSED AS PERCENTAGE OF GRA.DUA.TBS 
EXCLUDING OVERSEAS STUDENTS RETURNING HOME 

Engineering and technology Science Engineering, technology and science 
1962 1963 1964 1965 1962 1963 1964 1965 1960* 1961* 1962 1963 1964 1965 

% % ~{, % % % % % % % % % Of. ,o % 
Sect.or of employment 

Higher education and research 15·7 18·4 18·2 19·6 29·6 31·5 32·8 34·2 24·4 24·5 25·0 27·3 28·4 29·7 
of which research and study over4 

seast 1·5 1·6 1·3 1·4 1·8 1·9 1·8 1·8 1·3 1·6 1·7 1·8 1·6 1·7 
Schools, colleges and teacher training 2·4 2·6 2·7 1·7 25·4 25·1 23·4 19·6 16·7 15·6 17·8 18·0 17·1 14·1 
Industry 60·7 59·7 59·3 59·8 23·0 21·1 23·3 25·4 39·5 39·8 35·5 33·3 34·2 36·0 
Govern1nent 6·1 6·0 5·7 5·5 4·7 5·9 4·2 4·7 5·2 5·3 5·2 5·9 4·6 4·9 
Other 15·1 13·4 14·1 13·4 17·4 16·4 16·4 16·1 14·1 14·7 16·6 15·4 15·7 15·3 

of which employment overseas t 2·5 3·1 4·2 4·5 2·1 2·0 3·2 3·3 2·0 1·9 2·3 2·4 3·5 3·7 

Total graduates excluding overseas stu-
dents returning home (100 per cent) 3,374 3,343 3,559 3,978 6,814 7,217 8,215 8,960 9,891 10,095 10,188 10,560 11,774 12,938 

Overseas students retuming home 196 195 241 300 97 111 123 121 299 305 293 306 364 421 
• A consistent s.ub-division .of the total. figures into engineering and technology, and science, is not possible for these years. 
t Revised defimtwns were mtroduced ID 1964 for these categories. 

studies overseas immediately after a first degree has 
remained steady at a little below 2 per cent. 

The tendency for new graduates to enter higher 
education is even more marked where graduates with 
first class degrees are concerned. Among the scientists, for 
example, 72·7 per cent of first class honours graduates in 
1962-65 stayed on in higher education and research 
(Table 5). 

The academic leanings of the pure scientists, judged by 
the choices made by newly qualified graduates, are par
ticularly marked among chemists and physicists; 45·3 per 
cent of t he former and 37·9 per cent of the latter stayed on 
at their universities after graduation. The Swann report 
points out that the proportions of scientists staying ou 
in research are nearly twice as great as the corresponding 
proportions of engineers and technologists. It also says 
that 60 per cent of graduates in engineering took their first 
jobs in industry, compared with a quarter of scientists. 
Engineers and technologists do not enter schools and 
teacher training colleges in numbers comparable with those 
of scientists going into teaching and, in 1962-65, the 
numbers of engineers and technologists so choosing were 
five per cent of the numbers of scientists going into teach
ing. The composite picture is therefore one in which 
scientists tend to be oriented towards research and 
education, and engineers towards industry. 

At higher degree level, the committee finds that about 
one-third of scientists and one-quarter of engineers con
tinue in higher education, and that more scientists tend to 
emigrate at this stage than engineers. Although industry 
is the chief consumer of engineers and technologists at this 
stage, the proportion has fallen from 37·6 per cent to 36·4 
p er cent. At the higher degree level, about 12 per cent of 
engineers and 16 per cent of scientists emigrate or at least 
take jobs overseas, but overseas students returning home 
account for roughly 25 per cent of engineers and tech
nologists graduating in 1965 and for about 15 per cent 
of scientists. 

Attempts to predict the further steps in the employment 
of qualified people are necessarily difficult, but the Swann 
committee has made enquiries among heads of depart
ments so as to obtain estimates of the employment of 

Table 5. FIRST EMPLOY>IENT OF FIRST DEGREE GRADUATES, BY CLASS OF 
DEGREE EXPRESSED AS PERCENTAGE OF ALL STUDENTS IN THE PERIOD 

1!)62-65 (EXCLUDING OVERSEAS GRADUATES RETURNING HOME) 
Engineering 

and technology Science 
Class of degree Class of degree 

1st 2nd 1st 2nd 
class class class class 
hon- bon- Other hon· hon- Other 
ours ours ours ours 

% % % % o/o % 
Sector of employment 

Higher education and 
47·1 26·5 7·4 72·7 41·6 8·6 research 

Schools, colleges a nil 
teacher training 1·2 2·4 3·9 B·1 18·2 32·9 

Industry 40·6 {)2·0 62·6 8·3 19·7 33·3 
Government 4·5 7·1 6·5 2·8 5·7 6·0 
Other• 6·6 11·9 19·6 8·1 14·9 19·2 

Total graduates cxclu<l-
lng overseas students 
returning home (100 

1,555 7,246 7,482 3,088 15,635 12,243 per cent) 

Table 6. Jo' IRST AND PRESENT E>IPLOYMENT OF GRADl'ATES OBTAINING 
PH.D.S IN CHEMISTRY AND PHYSICS BETWEEN 1958 AND 1963, BASED ON A. 

i:lA>IPLE ENQUIRY 

Cbemistrr 
First Present Sector of employment 

Physics 
First Present 

United Kingdom 
No. % No. % No. % No. % 

Higher ed ucation and 
research 19 18 21 20 53 28 66 35 

Schools a nd colleges 4 4 9 9 3 2 2 1 
Indust.ry and government 41 39 53 50 35 19 33 18 

- -- --·--· ---- --------
Sub-totals 64 61 

Abroad 
Higher education and 

research 40 38 
Industry 1 1 

Sub-totals 
Miscellaneous 

41 39 

83 79 

8 8 
10 9 

18 17 
4 4 

91 49 101 54 

66 35 56 30 
15 8 13 7 

81 43 
15 8 

69 37 
17 9 

Total sample 105 100 105 100 187 100 187 100 

between 5 and 10 per cent of those obtaining Ph.D.s in 
chemistry and physics at British universities between 
1950 and 1963. The results are shown in Table 6. 

The Swann committee sets the academic proclivities of 
new graduates off against the increasing amount of post
graduate education in recent years . The postgraduate 
population has been increasing at 13 per· cent a year and 
therefore more quickly than the undergraduate population 
(increasing at about 9 per cent a year), with the result that 
postgraduates have become a larger proportion of the total 
university population. These tendencies are consistent 
with the targets of the Robbins commission. The Swann 
committee says that the financial support for postgraduate 
research studies from the research councils has grown at 
the rate of 22 per cent a year for the p ast five years and that 
the number of new awards to students by tho Department 
of Scientific and Industrial Research (now the Science 
Research Council) doubled from 1,255 in 1960 to 2,618 in 
1964. The report says that the Science Research Council 
proposes in future to award grants to roughly 18 per cent 
of t hose graduating in science, engineering and technology. 

The Swann committee points to a danger that the 
pattern of employment in the years ahead may not be that 
which circumstances seem to require. In particular, 
it does not think that industry will get its extra 30,000 
technical people, and that schools and colleges will recruit 
an extra 8,000. On the other hand, the tendencies towards 
employment in higher education and government seem to 
be stronger than the demand requires. Among the causes 
of this imbalance, the committee says that "the student 
tends to enter the university already convinced that pure 
research is the goal worth setting his heart on". Without 
suggesting that universities have retained too many of 
their graduates, the committee says it is concerned at a 
pattei·n of employment which denudes industry and schools 
of first-class graduates. It recognizes the propriety of the 
expansion of higher education and of the related expansion 
of the activities of the research councils, but says that 
"patterns have been set and the expectations raised of 
careers in research which are unlikely to be satisfied in this 
country. . . . It seems to us that further pressure to 
emigrate must inevitably be generated among our best 
graduates if the present attitudes and patterns continue." 
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