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“REPORT SOt SECACT COMMITIEE

Thursday. 2. November 1974

-Science and Technology,~Ordered, That there shall be a Select Committee t
consrder Science and Technology and to report thereon from time fo time. -

 Ordered, "THat the Corhrhitiee have power to send “for persons “papers an
records to sit notwrthstandmg any Adjournment of the House, to adjourn fror
place to plaee;-and to report from time to time the Minutes of the Ev1dence take
before them and any Memoranda submitted to them, S

Ordered, That Five be the, Quorum of the Commrttee

Ordered, That thé. Commtttee have power to appomt Sub—commrttces and t
refer to such Sub~comm1ttees any of the matters referred to the Commlttee

Ordered, That every: such Sub-commntee have POWEr 10 send for persons, paper
and records, to sit notw1thstandmg any Adjournment ‘of the House, to adjour
from place to place, and to report to the Committee from time to time.

Ordered, That three be the Quorum of every such Sub-committee.

Ordered, That the Committee have power to report from time to time th

Minutes of the Evidence taken: ‘before such Sub comrmttees and-any Memorand
submitted to them. o

Ordered, That the Committee have power to appoint persons with technica
or scientific knowledge for the purpose of particular inquiries, either to suppl
information which is not readily available or to elucidate matters of complexit
Wlthlu the Committee’s order of reference.

Ordered, That these Orders be Standing Orders: of the House until the end ¢
this Parliament.

Ordered, That Mr Ronald Brown, Mr Ray Carter, Dr John Cunninghar
Mr Alex Fletcher, Mr David Ginsburg, Mr Frank Hooley, Mr Ted Leadbitte
Mr Jan Lloyd, Mr Neil Macfarlane, Mr Airey Neave, Mr Arthur Palme
Mr Norman Tebbit, Mr Christopher Tugendhat and Mr Kenneth Warren b

. members of the Selecf Comm:ttee on Science’ and Technology N

Ordered, That the members of the Select Comrmttee on Science and Technolog
nominated this day shall continue to- be ‘niembers of the Commlttee for th
remainder of this Parliament; - T e

Ordered, That this Order be a Standmg Order of the House.

Tuesday 25 February 1975

Ora'ered That notwithstanding the Order of the House of 21 November relatin
to nomination of members of the Select Committee on Science and Technology
Mr Airey Neave be discharged from the Committee and Mr Anthony Nelson b
added to the Committee for the remainder of this Parliament.

" Ordered, That this Order be a Standing Order of the House.

Thursday 27 March 1975

Ordered, That notwithstanding the Order of the House of 21 November relatin
to the nomination of members of the Select Committee on Science and Technology
Mr Christopher Tugendhat be discharged from the Committee and Mr Peter Ros
be added to the Committee for the remainder of this Parliament.



Orde¥ed; That notwithistanding the Order of the House of 21 November in the
it Session -of -Parliamient relating to nomination of members of the Select
ymmittee on Science and Technology, Mr. Alexander Fletcher and Mr Ray
irter be discharged from the Committee and Mr Nigel Forman and Mr Roderick
acFarquhar be added to the Comm:ttee for the remalnder of this Parliament, -

Ordered, That this Order be a Standing Order of the House. .
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References

In the ]Repoi"t' referenees to answers given by w1tnesses in eVIdence Ed‘-fh’e’ Sciéh’oé‘
Sub-committee in Session 1975-76 are indicated in the form** Q 957 . " References
t'c; answers given in Session 1974-75 are indicated in the form “.Q 957 (1974-75) .

.| ‘References to ‘Memoranda printed with the Mmutes of Ev1denoe in- Sesswn
1975—-76 are md1cated in the form “p, 1217, - L S aieoan s

References to Memoranda prmted in' the perlodical volumes of Memoranda
Submltted to the Science Sub—comm1ttee in Sesswn 1975-76 are- mdlcated in the
form Memorandum6” T . e
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The Minutes of Evidence taken ‘before the ‘Science Subwcommlttee in Session
1975—76 have been pu’ollshed in series as House of Commons Paper No 23——1—xx
'_(1975—76) ; v RS

>The Mmutes of E i

ot ee taken in Sessmn 1974—75 were pubhshed as House of

The Memoranda submltted to the: Sub-comnnttee in, Sessmn 1975—76 have been
' _pubhshed in series as House of Commons Paper No: 136-—1—v (1975——76) '

- #%The.Memoranda submitted in ‘Session 1974-75 were. pubhshed as House of
_ :!Commons Paper No 261 (1974—75) ' s e .




EDUCATION AND TRAINING

1. The trazmng of engzneers and applied sczenttsts suztable for employment i in
productive industry_should -be. given. much hzgher prlorlty in the Government’ 5.
educat:onal polzcy (paragraph 3. ST

2, The contept of Spéctal Instaunoas for’ Screntzﬁc and Technologlcal Educa-
tion and Research, first proposed- by the Robbins Committee in 1963, should
be revived and implemented. A number of universities; ‘possibly including: the
engineering and applied science departments of the Umverszty of Cambrzdge,
should be 50 deszgnated (paragraphs 3 '78 3 256, 3. 43)

3 The Umversny Grants Commzttee should -bé tnstructed to regard en-.
gineering and applied science training as a privileged' ared, for which addzttonal
earmarked funds should be provzded (paragraph 3. 80)

4 The content and forrn of undergraduate courses zn engtneertng should be
the sub;ect of a thorough and urgent review, and the. unwersmes and engineer-
ing institutions should.-examine methods . of . achzevzng greater collaboration in

the 5')com‘rol’ of standards and the - content. of degree .courses (paragraphs 3.82,
3.7 . . ,

5. Employers and unwerszttes should gtve gredter support‘ to sandw:ch
courses for undergraduates in engineering and science. . They should become a

normal featire of undergraduate studies in the Special Institutions (paragraph
3, 83)

6 T he proposals of the Sczence Research Counczl for Improvements ‘in the
training ‘of postgraduates -should be pursued with: vigour- gnd “sufficient ear-
marked funds should be allocated at the expense; if necessary, of less pressing
demands on the higher education sector. The Department of Industry should
be prepared to commit their own funds to the development of  Teaching Com-

panies”, and such schemes should be.launched with greater raptdaty (para-
graphs 3 84, 3 70 3. 68) :

7. Serzous con.s:deratu)n 'shOuld”now be given to the introduction. of higher
maintenance grants for undergraduate and postgraduate students in the applied
sciences and engineering. ~ Preferably these should be provided in the form of
bursaries distributed from the Department of Industry Vote (paragraph 3. 85)

8. A Minister of State should be appointed within the Department of ,Educa-
tion and Scierice with special responstbzhty for Science and Technology.  He
should be principally concerned with: scientific and technical® education at all
levels of the educational system, and with the activities funded from the Science
Budget. It is also hoped that the Secretary of State will devote more astention

to ‘the scientific aspects of - her jrob than have most of her recent predecessors
(paragraphs 3.86, 3.74) : SO o

* Note the full text af these Recommendanons may. be found in the paragraphs stated
393320 . . Ad
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9. The trzennzal surveys of the employment of qualzﬁed sczentzsts, engineers
and technologists (GSE’s) should be revived, and British measurement standards
for scientific and technical activities shoald be compatzble wzth OCECD: Frascatz
.classications (parags‘aph 4.14).

BT ""‘Incfastry should tak' : stéps’ to erisire are ‘
oﬁ‘ered attractive: Salaries, “but also the” opportnmty of movzng znto semor
managemenr wu‘h as much ease as thezr counterpam in- Germany, France oi the

nt: 18 -serious. in. its. desire to-rebuild - Brztzsh productzve
zndustry it must create an environment .in which., there are . adequare incentives
to atiract the ablest young. people into industry and away ;from non produczve
pnblrc and. przvate .s'ervwes (parhgraph 4, 35) o - .

. 12. The Government shoald establzsh an :ndependent review body to-examing
-the personal incomes, etc, of qualified scientists, engzneers and technologists in
" Brifis try.and- to" compare them with the. incomes’ of graduates in the
public: serwces ‘and the zndepena'ent professzons “and with their: zndastrxally-
emp[oyed counterparts i major, competitor countries. The review body should
muake “recommendations” concerning the “desirable “fiiture” velationship between
the personal incomes of QSE's in industry and of QSE’s and graduates in the
pubhc services and the professzons They should make provisional recommenda-
tions’ before agreement is Feached on dan mcomes pohcy to replace Stage ' of
the Social VContract (paragraphs 4 35—4 38) .

13 The Government should mstztute an urgent mqmry into the adwce given
to.young. people by -school .and university careers advisory. services -and should,
if..necessary; - be.. prepared fo.:issue. guza'ance On: ways of 1mprovmg advzce -on
wdustrzal careers. (paragraph 440).‘ o e NI IY o

COLLABORATION BETWEEN UNIVERSITIES AND NI
. 14. Every encouragement: should be given to brzngmg @ 'hzgher ea‘ucarzon
system ana! zndustry generally znto closer alzgnment (paragraph 5 5)

15 '”There isa good cas for :‘.devzszng ﬁnanczal zncentzves——poss:bly zn the
form of . generous tax allowances—to encourage companies 1o place -research
contracis with unzverszrtes (paragraph 5.9)

o :.1 6. Both amversztzes‘ and zndustry should ensare that tzme. .s*' avadable for
“those Of their: employees who wish to zmpfove collaboratzon to-do-50; and shoald
Jake gecount. of such work when promotzon zs conszdered (paragraph 5.14)

"!:17, 'Pubhc fnnd.s' should be made avazlable to encourage the development of

Iigterit Bivroriiv remoiidtmanise mnd fvidvietalal wniin 100




‘betwéen the activities of the Science: Research Councd nd the ]\ ‘ational Research

Development Corporanon, and urgem‘ acnon tiken 1o correct’ ;t anng the follow-
ing lme.s' -—

| z) the .SRC{En ‘ neermg Board’s “ pre~development .gmnts scheme should
. a : 2 o

(s patent rr,ghfs in respect‘ o_f’Resedrch Courzczl funded univer- )
: szty research should be terminated and- universities should be free to
_ explozt the results of, research carrzed out zn thetr laboratorzes zn any
Wway rhey choose i _'_F'

( m) unwerszry zndustrml hazson bureaux should act‘: 15 local agents for
. NRDC; L

(zv) NRDC's respons:bzlztzes should ‘be redeﬁned ; its"znteresf "rdtes'should
be at or below market levels ; and its obligation to break even should
. -be: regarded as- secondary to zts obhganon to encourage mnomtzon
(paragraph 3. 58) :

19 The funct:ons proposed for NRDC may el be better performed ‘by a
new Institution without the accumulated scepticism and zndzﬂerence which
NRDC appears to have. generated (paragraph 5.59).

20. The Government shouId undertake a thorough review of the level and
nature of the research. undertaken in their own research establishments and
should attempt to transfer to universities work of a more basic nature, not

requiring major physzcal research faczlztzes, wherever thzs is posszble (paragl'aph
5.62). .

MISCELLANEOUS

21. Whether by interventionist or non-interventionist means, the Govern-
ment must seek to release industrial management from a situation in which,
because of the low added-value of their activities, they have insufficient funds to
invest in technologicdl innovation, and without such innovation they are unable
significantly to increase their added-value.. The stimulation of wealth-creating

innovation should be the principal activity of the Depurtment of Industry
(paragraphs 6.18-6.20). :

22, C’onsiderazion should be given to the transfer of a proportz'on of .the funds
of the Science Research Council to the Department of Industry, which is the

natural  customer’ department for the apphed research supported by the
Council (paragraph 7.8).

23. The new Adv:sory Counczl on Apphed Research and Development
(ACARD) should review the relationship between government-supported applied
R & D and government-funded basic research with a view to ensuring that
effective machinery exists for relating basic science policies to long-term
departmen,ml R & D stratégies (paragraph 7. 14) ' :
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24 ACARD. reports . should. normally be published ;. and- the Lord Privy
_Seql ‘as Chairman. of ACARD, should make. annual reports to Parlzament on
the work of the Counczl (paragraph 1. 15) L _

- 25. Given effective guidelines, the Research Counczls are eﬁficzent mstruments
~‘for-providing selective ‘support for resedrch: in the. higher education system. It
iy the responsibility .of the Governmerit 10 provide siich guidelines. The Research
Councils should not be expected to perform the strategic and policy-making
roles which be!ong to the Govemment and, ﬁnally, to Parlmment (paragraphs
'7 19-20) ‘ . ..

" 26. The Science Research Council should be prepared to provide more
‘adequate and regular information about the dzstrtbunon of research grants and
‘studentships, and: should welcome ' dttemnpts to evaludte the pracrzcal effects of
their policies for research support. There should, however, be no departure
;from the prmczples of the peer revzew system (paragraphs 7. 21—22)

27 One of the centml azms of G‘ovemment polzcy should be the creatzon of
‘an environment in which the undoubted scientific and technical expertise of the
people of Britain can be directed towards the re-creation of a health and expcmd-
mg mdu.s'mal economy (paragraph 8.1).




ELABENES ARALEWFENS

L

The Select Commiftee on Sc1ence and Technology have agreed to. the
followmg Report —

UNIVERSI’I‘Y—]NDUSTRY RELATIONS
1. INTRODUCTION . i

Origins of the Inqulry

1.1, The Science Sub-Committee Was appomted by the Selsct Committee in
December 1974 to © examine. the needs of scientific résearch in Bntlsh univetsities
and the funding of such research from public and other sources”. An interim
Report -on Scientific Research in British Universities  was approved by the
Commiitee in July 1975, and a Second Report with the same t1t1e was’ approved
by the Commitiee in December of the same year® o ‘

1.2. In the process of taking ev1dence on unjversity reésearch in 1975, and in
particular when examining the effects of inflation on the universiti¢s’ scientific
research effort, it became apparent to the Sub-Committee that there was cause
for concern not only about the financial-sitiiation in’ the” universities and the
machinery for allocating resources for academic resedrch, but' also about the
rationale behind the orgamsatlon and funding both of that research and of the
higher education in the sciences with which it is invariably and naturaIIy
associated. It was also evident that the concern which we felt was not merely
the predictable reaction of lay politicians confronted with' substantial. public
expenditure and demands for more of the same, but was shared by many of
those within the academic community who were 'beneﬁclanes of the existing
system, and of those outside the academic community who mlght hope eventually
to be beneficiaries of that community’s labours. : \

1.3. In our last Report we md1cated that in the current sessu)n we hoped
to concentrate our inquiries on:— .- ., .

“ (1) the relationship between the development of 1deas the inculéation
of skills, the creation of new technologies and the . output of new and
saleable products

L (2) the mechamsms for 1dent1fymg and 1mplement1ng a coherent nattonal
o sc1ence pohcy and ' : .

(3) the mechanisms for relatmg science: pohcy to- the general somal and
economic objectives of the commumty A

We “also made clear. that underlymg our concern w1th Umversny science .were
the, beliefs that scientific endeavour * should contribute-to.the social and econo-
mic wellbemg of the community ”, that seientific funding institutions should bear
in mind the “social and-economic benefit of the community *-and . that p011t1-
cians had a resyon31b1hty to ensure that.a contmumg and fruitful dlalogue is

1 HC 504 (Session 1974—-75)
£ :2HC 87 (Session 1975-76).
3 HC 87 (1975-76), para 32.
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maintained between the social and economlc

cisi nmakmg nleehinerst and the
scientific declswn-makmg machmery s ' S

1.4, During this part of the inquiry the Selence Sub- Comrmttee have held 20
pubhc meetings and have:taken oral evidence from: .. .-

The- Chemical Sometys Standmg Adv1sory Comnnttee on Relat1onsh1ps_
" between ngher Education. and Irdustry. ‘

The Engmeenng Board of the Sc1ence Research Councﬂ
»: . The National. Research Development Corporatlon -
L The Umvers1ty of Cambndge (School of the Phys1ca1 Sc1ences)
o '":The Cambndge Smence Park ' S
uPatscentre Intemat1ona1
: Mr John Diebold |
. - Hewlett-Packard Litd: - .
0 The Cambridge Instrument Company Ltd
"-.'The Oxford Instrument Company Ltd
. “Dr'Frank .Tones, ERS - e
S EMITA i -
.. The British SteeI Corporation .' AT
*.: “The Pléssey Company Ltd
o "fSwan Hunter Shtpbuﬂders Ltd
Lucas Industnes Ltd e e s e BT
. The Lord Bowden... .. e L
" The Secretary of State for Educatwn and Scwnce o
-+ The Secretary of State for Industry - :
" The Lord Privy Szal - .

A full list of witnesses is attached as Appendix I. The Sub Comnuttee have

also received a considerable’ number of written submissions from other
“individuals and groups. The Memoranda are listed in Appendlx II and have
- fbeen published in penod1ca1 volumes dunng the Sess1on

1.5. The Comnnttee are grateful for the help and gmdance of all those who
have given up ‘their time to subinit oral and written” evidence ‘to the Science
-Sub-Committee during their Inqmry They are also- grateful for the ass1stance
‘of: Professor Michael Gibbons' of the Department of Liberal Studiés in Science
-at the University of Manchester, who acted as Speclahst Adwser to the Sclence
:Sub-Committee between May 1975 and the conclusion of their inquiry, = ‘

T e
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on 17 December 1974 with the fo]lowrug membershrp M Airey: Neave
(Chairman), Mr Ray Carter, Mr David Ginsburg, Mr Neil Macfarlane, and
Mr Noiman Tebbit.. .Dr John Cunningham was. appomted in place of.
Mr Ginsburg on 19. February. 1975. Mr Tan Lloyd was appointed Chalrman
in. place .of Mr Neave -on .26 February 11975, . Mr  Anthony Nelson was
appointed to the Sub- Committee on the same date. Mr Ronald Brown was
appointed in ‘place of Mr Carter on 14 June 1976,  Mr Rodérick MacFarquhar
was appointed on 14 July 1976. " Dy Cunningham ceased to participate in the
activities of the Sub-Commrttee in, Septemmber. 1976 .on Ius appomtment as
Parhamentary Under-Secretary of State for‘Energy PR

The nafure of the Report

17 The normal mclmatmn of Select Comrmttees is to choose sub]ects of
inquiry’ which admit precise questions and equally precise recommendations
for executive action, but there are occasions ‘when problems present themselves
which are by their nature more diffuse, The present inquiry is of the latter
kind. Although there are undoubtedly some areas, such as educational pohcy,
where new prescriptions may be. expected to lead to beneficial changes jin the
performance of institutions and in the relationships between institutions, much
of the inquiry has been concerned with matters where miost: desired improve-
ments will only arise from quite fundamental changes in attitude and behaviour
which will not be easily achieved and whlch are relatively msensrtlve——aud
even resistant—to mampulahon by financial or administrative levers. = This is
the overwhelming opinion of those who have g1ven evrdence -and is. reﬂected
in the present Report.

“1.8. The Comprittee welcome ‘the recent speech by the Prune M]mster at
Ruskin College; Oxford, in which he raised a number of questions about the
role: of the educational system, including its relat10nsh1p with mdustry This
Report; which is' concerned: with"the purposes of the institutions ‘of advanced
scientific education and.research, can be. regarded ‘as.a contribution to one
important aspect of the debate which will inevitably. follow-that speech. There
is a very real sense in which.the organisation. of higher education; and our
attitudes towards both eduaction and. mdustry, continue, to be determined by
the debates of our Viétorian forbears’. It i is essential that we should be prepared
1o -re-examine the organisation of science and scientific” educatlon in' terms of
our current needs. We belicve that the large volume of evidence which we
have received—much of it unsolicited—bears ample testimony to the wide-
spread concern  in Britain “about ‘the contrlbutron of the h1gher educatlon
system to the natmn s mdustnal future -

iInz speech at the end of Iast year Mr Edward Heath commented that- “Although the sun has
set on the British Empire, we still seem to be producing a stream of administrators to govem the
colontes wh1ch no longer-exist? (Tirnes Higher Education:Supplement, 19 December 1975).
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(2 R&DTOWHATEND? o et

ll'he s1gmﬁcanee of R & D

B 1. Throughou‘t the twent1e‘th century Bntam has been One of the baggest
Spenders, i bothabsolute ‘and’ relative terms, on all kinds of research and
development. Although overtaken in the postwar period by.a smmall group
of other countries, Britain remained in 1971 (the last year for  which
comprehensive OECD' statistics  are available) the fifth largest spender in
absolute terms among OECD Members, the third largest employed of R & D
mianpower, and -the second . largest sPender and employer relative to. total
national resoutces, exceeded “only by the USAL = Yet throughout the post-war
period Britain’s industrial and “general economlc ‘performance. ‘has declined
relative to that of her major competitors. . . .

.. 22, On the other. hand the .share of basic research in total current natlonal
R&D expend1ture in 1971 was less than 11 per cent in the United Kingdom,
compared Wwith 28 per cent in Japan and 27 per cent in West Germany (but
only. 18 per cerit in France and 15 per cent in'the USA) and-the share of basic
research petfoimed in the higher education sector was only 38 per cent in the
United ° ‘Kingdom, compared. with between 74 per cent and 93 pér cent in
-Belgrum Norway and Sweden, and between .60 per cent and 65 per cent in
West Germany, Japan, France and the USA® . According to a somewhat different
OECD classification ‘the funds received by British universities in 1969 for the

“ advancement of science (1e ‘funds derivirig from the UGC and the Research
Councils for academiic research) represented approx1rnate1y 10 per cent of total
governmenit R & D spending compared with 33 per cent in West Germany,
44 per cent in Holland, and 61-per cent in Japan'.

... 2.3. Any congideration of the social and. economic contr1but10n of the
umversrtles must therefore. have in mind a number of overriding questlons '
= What ig the explananon for the relatlvely h1gh British mvestmcnt in

- R & D and the relatively poor British performance in-industiial produchon‘?

“r v Whatdsther relative: importance :of R* & D~ m determmmg mdustrlal
F "performance compared with othér factors? -

7 - “What'is the relative imp&rtanice of « baslc ” research (as compared w1th
-'apphed R & Djin determlnmg industrial performance‘?

' ‘What is -the. importance of relatmg the performance of basic ” .researCh
j to hlgher educatron‘? s e e .

The ﬁgures quoted above suggest that the mdustr1a1 problems of the UK
cannot simply be attributed to an over-emphas1s on. basic research. Indeed
the high proportion of British R & D effort devoted to applied research and
development emphasises the importance of examining more closely the nature
_and organisation of the education of those destined to carry out such work,
and the allocation of resources to applied research of relevance to productwe
industry.

- 1These and following figures are taken from CECD, Pattems of Research and Experzmenml
Development in the OECD Area, 1963-71 (Paris, 1575).

* .. 2 QECD breakdowns.-of R.& -D-by-type-of activity are notonously difficult; but, even- alIowmg
for the. admittedly wide margin:of -error, the comparison iy striking enough. .



2.4. The present Report is not about. public  alutudges TOWArds econouw
growth. It is, however, concerned with one aspéct of the economic process—
namely the transmission and application of scientific: and-technical ‘knowledge—
where individual and collective attitudes ‘are of some importance. -The:channels
along which knowledge ‘flows;-from:.one: geéneration -to. another, .or (fréom- one
institution . to ' another;" are. ‘essentially: individual.’ - It i§snot institutions: which
instil knowledge: in the young, :but individual teachers. "It i§ nmot universities
ag institutions which feed: ideas into: industry; ‘but individuals within universities
and .within individual companies who recogniSe the :potential relevancé: of rideas
and..seek  to ‘apply: them:: The :aititudes of - theése’ individuals -are: therefore::a
significant factor-in the:efficient transmission: of knowledge:  Unless they:are bath
ideotogically sympathetic towards economi¢: growth ‘and: sufficiently: motivated—

not' only. by the prospect of financial reward, but-also . by- considerations.of

status: and - esteein=—io make "a ‘personal contribution ‘towards achieving such
growth, no :amount of government:exhortation ‘will have much eﬁect U

2.5. Britain is often regarded as a country which is good at research but bad
at translating the results ‘of research into productlon This view is shared by
the majority ‘of our witnesses; although their oxplanattons of ‘why ‘this ‘may be
so differ quite widely. And, as we point out later, not only is Britain’s expen-
diture on scientific research’ relatively” high, but by many conventional indi-
cators of scientific achievement ‘Britain is rated -as successful: we ‘have many
Nobel Prize Winners to our: credl.t our scientists have béen exported throughout
the Woﬂd as have many major fundamental sc:entlﬁc dlscoverles

26 Achlevements at’ the fronners of sc1ent1ﬁc knowledge cannot be hghtly
dismnissed, and the' British scientific community has perhaps:not always ‘been
accotrded the- pralso which is-its.due. But: although we:respect the advancement
of knowledge as:a process to' be valued in its own right and supported- for its
own intrinsic merit, we nonetheless regard the ultimaie aim of scientific discovery
as being the enrichment of the life of the community at large. That is not to
say that scientific research for which there is no discernible application should
not be supported from public funds. Tt does imply, however, that those engaged
in scientific research should not regard themselves-—or be regarded by the
rest of the community—as in any way divorced from the productive process.

2.7, The contrast between Britain’s scientific success and her cusrently disap-
pointing industrial performance arises partly, in our view, from the extent
to which pure science has been dignified as a profession—or an art—requiring
no externat justification and with no external aim. The elevation of science as a
mystéry leads not only to a somewhat myopic view on the part of many

scientists but also to a failure on the part of many in productive industry to

appreciate the economic benefits which may accrue from the utilisation of
scientific expertise.

2.8. The failure fully to integrate the process of scientific discovery into the
process of industrial production cannot be regarded as the sole cause—or even
the principal cause—of Britain’s relative industrial decline, but it is undoubtedly
a significant -contributory-factor.- - This Report -is-concerned -with institutional
problems which mainly- derive, in oUr view, from the failure of different groups
in the community to appreciate the extent of their mterdependenco Any
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improvements which can be made in thé-.attitudes--of : students, ~iéachets,
JTesearchers, industrial managers. and govemment_oﬂimals will be of !undoubted

29 While ‘ani: explana’uon ‘for Bntams poor industrial; performance may be
f.ound incbad industrial hanagement,:bad jndustrial: rélations, ill:judged invest-
-ment. decisions: by goverhment-and industry, inadequate éducation and-training,
10r: the sinnatecohservatismy of :industry,’ government,: and-: the - universitiés:slike,
dt'may-be that Britain=sthat: is to:say;:the: Btitish- people—has:simply * opted
rout??-of ithe  races - Although::the Committee - do 0ot believe - that :the latter
iexplanation ds necessarily itrue, -thié- question must:- be asked:does Britain any
Aonger »wish: to »be.:an industrial - leader?:;; There is - little doubt: that many

- soverseas -observérs ‘long:ago concluded that -that- Was-no . longer the: casel, as
-have ssome: social  scientists®.: : Nor: do- the reported- aftitudes of students: - within
ithe: higher:education -sector, or: the -réluctance of students to’;study: subjects
ifelevant to the needs-of industiy, indicate any widespread enthusiasm’ amongst
the better. ediicatéd: and potentlal opmxon -leadeis:for.a ‘society- made prosperous

_ by mdustnal growth

North Sea 011 notw1thsta11dmg For there 1s no Slgll that 1l: has opted out
of the race, fo possess the fruits of . mdustnal growth either in.the form of
personal possessions or of public services. - If we are concerned with attitudinal
-problems, we must- recogmse that they may derive not only from the. traditional
jealousies -of - rival groups in a class-ridden and status-ndden society; but ‘also
from conceptions .of . society. and of life which -are hardly conducive to the
achicvement of greater prospenty It is arguable that our soc1etys greatest
neéd is tor re-examine:the :relationship: ‘between - production..and -consumption.
;A concerted attempt to-clarify . in-the-public mind the:distinction between .the
“unacceptable face -of - capitalism” - and. the  fundamental: processes of Wealth
creatlon may weH ‘be: an md1spensab1e condltlon :of- survwal -

- -1 Président de: Gaulle was perhaps, the.most eminent to articulate this view.



3.1. Since the last World War numerous studies have dealt in whole or in
part with the character- of scientific and technical education in the higher
education sector, with<the nature of British postgraduate education, or with
the flow of trained scientists' and engineers into industry. Recently, however,
there has been a“spate of publications dealing particularly with postgraduate
education, and: we acknowledge the debt : of gratitude; which we owe to their
authors, We havé:examined with particular-interest the reports of the Expendi-
ture Committee’, the, Committee of. Vicé-Chamcellors @ and Principals, the
Science Research Councﬂ"’ and ' the joint SRC/ Sotial Science Research Council
Committee* ; and the Joint Report of the SRC and thé’ Department of Industry

on a concerted approach to postgraduate trammg and advance in manufacturing
engineering?®, :

The Drift f_rom Scle'nce

3.2. The total numbers. of un1vers1ty students in Brrtam have increased con-
s1derab1y in all subjects” and at all-levels, particularly since the early 1960’s.
The increase in student numbers and graduates,’ however, has been geuerally
much Jower in the sciénces, engineering. and technology :areas than in non-
science subjects. *The supply of all first degree graduates from all instifutions
of higher education rose by .170 per. cent between 1963 and 1974, but the
increase was only 110! ‘per cent in’ science’ and 120, per cent in engineering. .
Comparable growth rates for higher dégrees were 285 per cent: for all subjects,

150 per cent for sclenee and 300 per cent for engmeenng The figures are
set out in Table 1.

3.3. Consequently, de3p1te the optlmlsuc hopes of the Rob‘oms Commmttee
the proportion: of graduates awarded first degrees in-science and engineering
fell from approx 35 per cent in 1963 to approx . 46. per: cent in 1974, and the
proportion of higher degrees. in science: and : engineering together fell from
approx 67 per cent to approx 51 per cent. In 1974-75 there were an estimated
18,000 wvacant undergraduate ‘plages. in . science and " allied subjects ‘in the
universities’, while an- mcreasmg proportion of postgraduate places in these
subjects was bemg filled by graduates from overseas’, the average proportion
of British science and enginéering first: graduates-going on to research or higher

degree work falling from 26 per cent to 18 per cent between 1963-65 and
1972-74 (see Table 2).. G _

ngsfgmduate Educatmn, Tlurd Report from the Expendlture Comrrnttee Session 1973-74
C 96

)
2 CVCP, Postgraduste educatmn Reporf of a Smdy Group, I uly 1975
3I8RC, Postgmduate training: - SRC Weorking Party Report, Septernber 1975,
4 SRC;'SSRC New Postgraduate Pattern.s' Blendmg the Natural and Social Seiences, September
1

973,

5 SRCY/DI, The Teachmg Company, December 1975 ; ;

6 Memorandum 24, Science and .engineering are here deﬁned aocordmg to DI classifications
and therefore exclude medicine and agriculture. .

7 Cmnd 2154 (1963), paras 505-8..

8 See Second Report from the' Select Commrt:‘ee on Scrence cmd Techno!ogy, Session 1974-75
(HC 504), para 64. See also paragraph 3.5 (below). ‘ ;

9 {bid, para 90.:
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TABLE ] :

SUPPLY OF GRADUATES wn'H Fmsr AND HIGH.ER DEGREES il ScmNCE AND ENGINEERING AND TECBNOLOGY
ic year ending’ ... 1963 _-19_54_ 19'_65_--__‘1966_ 1967_j '1‘9‘68' 1969 | 1970 | 197 | 1972 1973 __1974 1
gree: B P R T TR S N
fversity Science .. 7,559 | 18,580 9,357 110,259 | 11,155 | 12,935 13,611 113,935 | 14,116 | 14,716 | 15,300 | 15,000
~” Engineering 3466 | 3,723 4,195 | 5899 | 6,665 | 7,300| 7,239 | 7,933 | 8233 | 8,097 | 7,989 | 8,100
TAA " Science ... 46| s10| ss4| 2300 190(- 259 |- 484 706 | 892! 1,080 | 1,313 | 1,513
. Engineering 1,281 | 1,357 | 1,510 | (638 | 546 | 1,002 1,167 | 1,440 | 2,002 | 2I54| 2293 | 2313 |
tal. .~ Science .. 7,985 19,090 | 9,911 10,489 |11,345 [ 13,194 | 14,005 | 14,641 | 15,008 | 15,796 | 16,413 | 16,513
" . Engincering 4747 | 5080 | 5,705 | 6,557 | 7,231 | 8302 | 8,406:| 9,373 10,235 10,251 | 10,282 | (0,413
.7 Tofal ... 12,732 1 14,170 | 15,616 | 17,046 | 18,556 | 211496 | 22,501 | 24,014 | 25,243 |26,047. | 26,695 . 26,26
tal all Subjects 23,235 | 25,653 27,879 34,638 | 37,101 43,742°| 46,900 | 50,494 | 55,159 | 55,467 | 57,294 |59,327 | -
degree . SN EE N P S EETIE S IR S ofwhlchc400“
. Science ... " 1,878 | 2,125 2334 2,725 | 3,126 | 3,869 | 4137 | 4344 | 4,549 | 4,534 | 4,770'| 4,683 .| bare CNAA -
Enginéering 775 | 878|977 1,300 | 1,824 | 1.969 |.2.178 | 2,546 | 2742 | 2.670.| 2,828 | :3,087 | [ Higher Degrees
o Total - 2,653 | 3,003 | 3331°| 4025 | 4950 | 5838 | 6205 | 6,390 | 7201 | 7204 | 798| 70T L -
tal all Subjects *- ... . 3,949 | 4,356 | 4,898 | 5,891 | 7,396 | 9,193 |10,238 11,538 {12,535 13,067 | 14,074 |15,101

TILLININOD [ IDTTAS HHL WOMg LIOdad (EHL
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. Psnosi{zTAGE DisTRIBUTION OF FIRST AND HIGHER DEGREE'GRADUATES © 0 "o« o
. FROM-GB UNIVERSITIES FOR. SCIENCE—BASED SU‘BJECTS B :

A Academlc yeai's . ' Average 1962,:'3—64,’5 Average 1971,:'2—-73,"4
| First | -Higher First Higher
Tl - ST v Noss [ 12611 23,1300 [~ 23, 988 8,016
TOTALGRADUAT,BS Ead i el | 100 | 100 | 100" 100_ :
Destmatzon S R e e _' .
FurrHer EDUCATION AND, TRANING - ... | = 40 | 31 17 - -
- of which research or: hlgher degree e |26 e e Bl s |16
‘ teacher trammg e e |1 — 10 | S
_ " all other A - N -3 Ce
FIRST PERMANENT EMPLOYMENT N: UK. .46 B0 BT SR B -
- 'of which pubhc services ... . 5 5T 5T
imdustry ... .. ool . 31 - 150 260 |14
conunerce e e 2 — 7 i
other . oo e e s | o 8 e 23 14 ) 12
AL OTHER DEST[NA'I'IONS oR UNEMPLOYED 11 ©420 16 L 3%
UNENOWN.. ... . e U T T A I 12 -

3.4. The proportions of students entering different courses of higher education
is to a large extent influenced by the qualifications -acquired by potentlal
students during their years in secondary schools, and-the provision of university
places is similarly determined.. The Commitiee. commented on.the latter feature
-of British hlgher educational policy,.in the context of the financing of university
research, in 1975, but it is a' characteristic which the- Science Sub-Committee
also noted during their. visits to West Germany, France, Canada and the USA
last vear. K would, of course, be irresponsible for any government.consciously
to plan the provision of places:-in excess of likely qualificd demand.. The
trend away from. the sciences has: indeed been as marked in the:schools: as in
the universities. Between 1963 ‘and. 1973 there' was -an- increase -of 69. per
cent in all Avanced level GCE passes in England and Wales. In the prmclpal
science subjects, however, the increases were markedly lower: 14-3 per cent
in Physics, 222 per cent in Chemistry, 41-3 per cent in Mathematics and
59-2 per cent in biological sciences®. This compared. with increases of 1195
per-cent in English literature, 121-7 per cent in Art, 1649 per cent in Economics
and 100-9 per cent in Geogra.phy (but only 26 1 per cent in French and 423 per
cent in'Germany.. -

-3.5. So sharp.has . been the dnft away from sc1ence and technology in the
schools that there now. exists a serious imbalance between the’ prov151on of
university places and the supply of students to fill those places despite 2
general -easing of. entry standards in, science and engineering departments in
the universities. In our. first Report we quoted a figure of 18,000 vacant under-
graduate places in science and engineering subjects’, based on. a caloulation of
departmental space prov1s1on The Umvers1ty Grants Committee have since

CLibid, para 65. ’ ! o o ‘

2A]thoug‘n there was an mcrease of 135 per cent in’ other: scientific and technical sub_]ects
{including geology, engineering etc) these passes totalled only 7,783 in 1973 (compared with
119,859 in the other sciences) and the increase, although very. welcorne does not confhct w1th the
generahsatlon made here. ‘

3 DES, Statistics of Education 1973 (Vol 2) (1975), Table 36.

4 Seeond Report, Session 197475, HC 504, para 65.
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pointed out the partial nature of this'basis.of calculation, but estimate on that
basis that the shortfall in.1976-77 would be nearer 24,000% - There are similar
serious. shortages of-research: postgraduates in--maost - science and engineering
‘departments, partly - drsg'msed by ‘an’increasein “numbers " of postgraduate
-students from overseas.-'~ St S : _ r

3 6.'_': AIthough prec1se ca.Icuiatlons of vacancies are frustrated by the complex
factors involved, it isvclear that the .crisis facing science and- engineering
‘education is not the result of failures by the Government or the University
Grants Committee to make adequate financial provision for such-education in
the universities. To an unsympathetic observer, indeed, the Government right
appear open to criticism on the grounds 6f over-optimism” ‘and wasteful expendi-
ture. The problems relate rather to the quality of the education prov1ded by
the  universities and to the relative unpopularlty of sc1ence and engmeermg
amongst potential students. ‘

3.7. This chapter is largely concerned with the nature and quality of
university education in science and engineering. Some of the factors which
may - contribute towards the unpopularlty of these sub]ects are discussed in
_Chapter4 e o

Attltudes towards Umversrty Edtrcatlon

‘3.8, The Sub-Committee have: d1scussed with representatlves of a number of
‘individual companies and industrial “organisations their -attitudes towards the
suitability of un1vers1ty training in science and engineering as a preparation for
employment in industry, ‘and have-also received many written submissions on
this- subject. © Although a number of witnesses have expressed ‘satisfaction with
the ‘manpower output :of the universities, the overwhelming impression’ of ‘the
evidenceis one 'of corcern both' about the nature of the training provided by
universities at -undergraduate and postgraduate level, and - about the quahty of
the mdlvrdual graduates seekmg employment in mdustry

The CBI

-39, In therr recent ev1dence -to the Sub Commrttee the CBI :repeated an
earher view expressed to the Expenditure. Comm1ttee in-1973 that postgradnate
education -was. © something -of a mixed blessing in so far as industry and
commence are concernad 3. Many in industry considered that the . research-
based postgraduate system was “ producing.a body of. specialists in science
and technology, the relevance and originality of ‘whose" research work i is often
questwnable” and the CBI ‘thought that that op1n1on had, if anything," been
strengthened since 1973. Graduates were needed in industry for a wide range
of jobs “for many of which’ specialist academic research experience is of no
direct benefit and ‘may even, 1f 1t has narrowed the graduate 8 perspectlve on
Ilfe be a handrcap o :

' 3 10, The CBI also reported the ‘concern expressed by many of the1r members
about ‘ the dechne in: quahty of recent graduates .On the bas1s of a survey

P Memnrandum 26



ment the CBI say that -

“ While- employers report that the top strata of QSE’S1 is stﬂi of excellent

' _"cahbre they indicate ‘with disturbing frequency that .there is' a-growing
o proportlon of those with on]y poor .or mediocre. talent.- This is illustrated

. intcrms of such factors as'poor personal motivation and little: professional
: 'comnntment ‘a+ lack of ﬂexlblhty, breadth -of vision: and’ creanwty in

~ ~problem~ solvmg ‘need “of close superv1s1on and deﬁc1en01es m mter-
personal and communlcatwe skﬂls : : e i :

These . latter . charactenstlcs, 113 may be noted axe preclsely tlmse Wlnch the
British lugher education system is genera.!]y thought to encowrage. The CBI
add that while they accept that the mix of the graduate output will be different
as total output increases, “ employers do not, seem o have expenenced a sn:mlar
fall in the, quahty of Arts graduates nE .

Indzvzdual 'compames ' . 4 : ,
3.11. The views expressed above are corroborated by those of many individual
witnesses.. Hewlett-Packard Lid. (UK) referred to “ a decline in the quality of new
graduates ” which might reflect-a change in the type of student who studied for
ascience-based degree or ¢ a decline in teaching standards at:either the university
or secondary ‘school , and -criticised. the: * cook-book ” approach of un_iv_ersity
weaching (p 134). Their R- & D Manager told the Sub-Committee that in 1975
they had interviewed about thirty graduates (including some postgraduates) and
had " not come anywhere near ‘employing. anyone ™ (O 376).. ‘He found that
‘ more and more graduates.are coming to: us having folIow_ed the course material,
knowi.ng the formulae and the: principles, but they ‘do not have an understanding
of what.is taking place ™ (Q.377): : Similarly, the:Oxford Instrument Company,
thought .there was “a considerable diminution in:the quality of graduates pre-
senting -themselves to us for-employment® and speculated as to whether this
reflected -a:lowering of . university standards: or the-relative unattractiveness of
industrial jobs, ‘They believed. however, that it-took *-several years.of actual job
experience -for a UK graduate to grasp the commercial aspect_s,of-,_their work ”
and commented that new engineers arrived in industry with. “ considerable formal
analytical-skills, but no understandmg of the: importance of de31gmng tor meet
cost’ hrmts or of ease of manufacture and serv1ce » (p 155 6).: : S

.3, 12 EMI Ltd commented that the expanswn of lugher educatron had
“ lowered . input standards there are .more graduates but they have a lower
average standard ”.-and criticised “a basic weakness . of lack of industrial
orientation.” whrch -was -accentuated. at higher degree level where “research
objectives are often far removed from the requirements. of mdustry ?,  Post-
graduate research was too frequently * so closely guided by a ;senior member
of the University that the scope for imagination and original contribution is
small ”. The result was that “ after three years the postgraduate is inferior to
the ﬁrst degree man who has spent three years Workmg directly in the industrial
research laboratory > (p 175-6). The decline -in acadermc ablhty was, more-
over,’ compOunded by a declme m “ dnve and motwatron and mterest »
(Q 524—5) - --

G Quahﬁed Scientists and engmeers E
+% Memorar: 29, -
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3 13. Reprexentatwes -of “L:icas’ Tndustries “Ltd, “another major employcr of
cérgineering and: electrical enginecring graduates, acknowledged :that in 1976
{* a rather excepfional year ) there had been mno.shortage. of good graduates
seeking employment with them, but said-that © for. the last half-dozen, years or
more there has:been: a: distinct shortage, prnnanly of quality ” (Q 790). . This
iwas not necessarily: because of a lowering of standards.as such as because, for
a very long time; a career in industry had been frowned on in many- University
depattments’as somewhat money grubbing . and had . ranked below university
rescarch, the scientific civil service or even teaching (p 264). . So far as post-
graduate training was concerned their Chief Engineer, Mr Ewen M’Ewen (now
President of the Insutu‘uon of Mechanical Engmeers) admitted that in some
pure science disciplines * the amount of knowledge is so vast that only by some
degree of postgraduate specialisation do you ‘get_the kind of man you really
nced . On the other hand, a PhD in éngineering was a.“ non- -asset ” in mdustry,

although it may be an asset to one¢ who vvlshes to ‘Temain an’ academic ”
The engineering PhD did a “ disservice * to industry both by keepmg the student
‘away from industry for three or four years and by not preparing hxm to enter
mdustry 7 {Q 789) ‘

3 14 ‘Some” mdustnal witnegses were not 50 cntlcal of the un1vers1tles how-
éver. The’ Deputy Chairman of the: Cambridge Instrument Company, : for
instance, acknowledged that “his .company -had ‘been * very lucky indeed in
obtammg very bright' people from universities all over the UK >, ‘although

‘some of the very bright physicists who come in and take charge of research
teams do have an inbuilt arrogance ...". to commercial and -marketing prac-
fice™ -(Q 419—20) Representatives .- of Y-ARD Lid were in:general * well
satisfied - with- undergraduate -training, although- graduates - were- not -all. as
literate as they would have liked (Q 713).: In any case Y-ARD did not very
often ‘fecruit directly from: the universities and polytechnics, “ because in our
business we tend to need a.modicum-of sensible practical experience ” (Q 715).
On the other hand the Y-ARD representatives had concluded after a meeting
with their senior staff that although “ we-do have need for people to be taught
at a h1gher level, and very often this is conveniently aggregated into: an MSc
-coursé ’; they saw ** no- advantage at all in the PhD ‘type of training so far s our
work ‘is- concerned ? '(Q'726).- The Managing Director- of Swan Hunter Ship-
builders regarded PhD’s as valuable because they had gone to “ tlie frontiers.of
knowledge ” and bad- acquired “a .certain independent view' and a certain
matarity * (Q 673). And in the opinion of the Managing Director of Plessey
“Microsystems, the idea that young ‘people were being ruined by university: and
“If only we could get them at the age of fifteen everything would be’ marvellous ”
was “ absolute' ‘nonsense ” (Q 613). Plessey had no difficulty in getting science
graduates, but it was' much more difficult in’ engineering, which e thought
was ‘a reflection on- the ‘tendency of the educanonal system to put the’ bnghtcr
schoolchﬂdren mto the pure smences (Q 602)

Chemzstry : . ST R S SRR

- 3.15. The h1gh rcgard in Whlch acadelmc chcmlstry—both as regards resea.rch
and education—is held by the chemical mdustry is well . known, and has not
.gone unremarked by the Committee. Chemistry is an arca where there is higher
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Bducation Policy Committee of the Chemical Industries Association: that “The
Chemical industry has a high regard for the contributions' of the universities
and in particular for the existing immediate post-graduate, courses ”,- although
they too comment on “the use of well-established and sometimes purely repeti-
tive: research. techniques (Appendlx 100 (1974-75)). Evidence of the respect
in which academic chemistry is held by the chemical industry is to be found
not: only throughout the evidence given by representatlves of SACRHEIL but
in the very emstenee and wtahty of that Cormmttee cee

Government Departments

3.16. Despite the exceptions noted in the two precedmg paragraphs the
general tone of the evidence from industry indicates a considerable degree of
dissatisfaction with the current educational performance of the universities, and
tends to confirm the impression gained by the Expenditure Committee in 1973
that industry was not we}l-dmposed towards the type of PhD at present produced
by the universities’, This impression of industrial attitudes is shared by the
two ‘Government Departments principally concerned. In a recent speech’ the.
then Secretary of State for Education and Science spoke in language very similar
to that of the CBI quoted above AmOngst other things, Mr Mulley remarked

« What industry scems to be saying is not that they; are: dissatisfied with
the ‘ high fliers . They willingly admit that the top strata of new graduates
are the equal of any in the world. But they say that the graduate output,

.. -of engineers especially, has'a very poor tail’. The: quahty in: terms of
* . .motivation and breadth drops-away more sharply than m other areas

3.17. Similarly, the Department of Industry, in ev1dence to the Solence Sub-
Committee, commented that “ The overall picture at the higher education level
is one of below-average standard of entry to engineering and. technology com-
pared with other subjects, and difficulty in filling some industrial posts: requiring
graduate qualifications ”, and concluded: that “ The overall trend is a decline in
the numbers: and quallty ‘of . QSE’S and supportmg staif m- key areas of
manufacturmg Moo Do : _

3.18. Nelther Department however, is tempted to. attnbute bIame for tlus
situation to the higher education sector alone. In the Industry Depa;rtment’
view, © There needs to be a better understaudmg within . industry and the
educational system and in the world at large, of the vital contribution of quahﬁed
‘scientists and qualified engineers.to the national economy ™. And in the speech
quoted above the Secretary of State for Education and Smence stressed that the

“ status, career prospects, and the deployment of QSE’s in industry ” was an
aspect of the probIem as u:nportant as the nature of hlgher educatlon courses
and the teaching of science in the schools. : G

1 The Chemical Soc1ety S Standmg Adv1sory Commnttee on Relatlons between Higher Educatlon
and Industry (QQ 1—41).

2 Third Report from .the Expendlture Comxmttee Sessmn 1973—74 (HC 96——1), para. 80.
Although we have gained a similar jmpression of mdustrlal a.ttItudes, we have.not, as will be clear
‘from this Report, reached the same concliisions.”

“ '3 To the Association of British Sciénce Wrxters (14 Ju.ue 1976)

4 Memorandum 23 (pa.ras 33 and 35)

5 ihid, para 45.
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Professzonal Engmeers

! [ g° )

ademic education’ and foral’ trammg ‘which they received: ] prior to eitering
their professron ‘In“a"'survey “carrieéd out 'in 1975, “the” ‘Council: of Engineering
Institutions-askéd profesmonal engmeers under the age’ ‘of 40 (the large ma]onty
of “‘whom, “are’ graduates) for  an assessment - of ‘the- quahty and- appropriateness
of  their” education: 54 4 pe cefit * were satisfied with - their: pre-graduauon
trammg, and “only 424 ‘per cenit “with “the:r post-gl‘aduate tralmng - The" CEI
comment that “neither of-these- ﬁgures can “be ‘considered satisfactory .’
attention should be given to ways of increasing the provision of smtable trammg,
possibly by Improved financial inducements "%

B

I-Irgher qucatmn

_ about the. hlgher educatlon of . c1ent18ts and more partwularly
of engmeers, is evident not only amongst the ‘potential consumers of the products
of ‘the higher. education system, but also amongst many, of those mvolved in
the .operation .of that; system,.. During. the. last decade .or .. .$0,-2 number
of. instifutional changes haye. been. 1mp1emented 2s. a. matter of national
policy to seek. to. improve the. supply of -well-trained- QSE’s, attempts have been
made by. 1nd1v1dua1 educational institutions to marry their «courses to the needs
of employers, and the Science Research Council has studiéd, and in some cases

launched, new programmes for the encouragement of more mdustnally~or1ented
-postgraduate educatmn BnioA :

. 3. 21 The two mos :unportant ohanges in the hlgher educat1on strueture
effeetmg scientific.and-technical education have been. the elevation: -of the former

Colleges of-Advanced.- Technology-(CAT’s) to. mdependent university. status, and
the creat1on of the Polytechmcs

..,(

Technologzcal unzVer.s'ttzes

©'3,22."The “elevation  of the CAT’s to umversrty status was: recommended by
the Robbins Contmittee’ in 1963% - The CAT’s had been: cteated: from. 1956~57
‘onwards, largely growing out-of existing local technical colleges of high standing,
The Robbins Committee ‘pointed-out that the gréat majority of full-time CAT
students were by then taking advanced courses, and noted the development of
_sandmch courses in connection with the Dip. Tech., which was * perhaps the
‘most notable example of the orientation of the Colleges of Advanced Techno-
Togy towards industry, a connexion ‘which i§ proving of parficular ‘value . * The
‘Committee considered it “anorhalous”’ that the CAT’s did not have power 1o
award their own’degrees (a° ‘powet granted 1mmed1ately to the new umversmes)
and thought that “ the present powers and status of the collegec are not com-
:mensurate w1th the Work they are now domg

323, The Robbms Comnnttee therefore recommended that the CAT’s should
in general become “technological universities . :Although some might wish to
~merge with existing universities they pointed out fhat such a2 -move might * lessen
“the ‘present’ predominarce of technology ” and therefore thought that “ the
-colleges are more ‘likely: to-'preserve:the new look and the -new: approaoh to
“eduication on*'which“they  pride ‘themselves  if they develop ‘independently .
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constituent part of the University of Wales .and:one (Chelsea) ‘became & Co]lege
of the University of London..

324, The Robbms Commﬂtee hoped that the new technologwal umvorm‘ues
would retain * teaching and research, in .the sphere of technology » as’ their
central feature, although this should not prevent developmcnts in. the area of
pure science and “social and humane studies”. They also ‘wished to see an
increase .in the proportion of postgraduates from 4 per cernit 1o 15 to 20 per cent.
By December. 1972 the average size of the nine ex-CAT’s (excludmg ‘Chelsea)
was about 2,800 full-time students (roughly the. minimum recommended by
Robbins) of whom 14 per cent were post—graduates Aboit. 79 per cent of the
full time undergraduates were studymg science-based sub]ects, approx. one-third
of Whom were studymg pure solence as opposed to engmeenng and technology

-3.25, The Robbms Comnmttee aIso reoommonded2 the de51gna,tlon of . ﬁve
Institutions as “ Special -Institutions for Scumtxﬁo and Technological Education
and Research ” (SISTERS).. Three of these were. to. be based on the Impenal
:College of Science .and Technology, the Mauchester College of Science and
Technology and the Royal College of. Science..and Technology ‘at Glasgow.. A
fourth was to be based on an existing CAT,.and . a fifth. was to be a: new
foundation which “could experiment. boldly, unfettered by existing affiliations
either ‘with universities or with further. education ”.. In practice the first. three
institutions were already. heavily. b1assed towards. tochnology, and have remained
50, the Manchester College becoming the. University of Manchester Institute of
of Science and Technology, and the Glasgow  College, ‘amalgamated with tho
,Glasgow College of Commerce, becoming. Stratholyde Un1ver51ty :

3.26. The purpose of these * * special institutions > was to prowde a stnkmg
,mnovauon to demonstrate that Britain “ is perpared to give to technology the
‘prominence that the economic meeds of the country will. surely demand ”.
Although the Government ongmaﬂy expressed sympathy with the concept of
“SISTERS™, the University Grants Committee opposed the development of
such mstltutlons on the grounds that it would immose rigid ‘uniformity, would
stifle growth elsewhere, and would “ introduce unhealthy considerations of statis
and title into what should be:conceived and planned as a coherent-and balanced
development of gromng points in the university field as a whole ™ The Govern-
ment announced in 1965-that they: had -rejected the - deszgnauon of “any
institutions as “ SISTERS *: because * they wish to prevent the false 1mpress1on
arising that a first-class technologlca.l education is only available in a small
handful of institutions”. They allocated a supplementary grant of £1 million
over two years to Impenal College 'UMIST and Strathclyde, and an additional

;£400 000 for the rest of the un1vers1ty sector“ Nothmg further _was hea,rd of . the
;“ SISTERS o J

3 27 The only other ma]or change ﬂowmg from the Robbms Report was
the creation of the Cranfield Institute of Technology out of “the: forimer College
.of Aeronauucs at Cranfield. Cranﬁeld Whmh now awards: 1ts own hzgher degrees

sl Sranstacs of Education 1972 (Vol 6, TabIe 7) ot
- 2:Cmnd 2154, paras'383-8." ' i
+:3UGC, Umverszty Development 1962—67 (Cmnd 3820), para 225 .
4 ibid, paras. 226-8, -
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‘but-is funded by the DES, not the UGC; is- perhaps. the single: most successful
outcome - of -the : Roobbins Conmuttees des1re to 1mprove thher educatlon in
'engmeenng ‘and the appliéd sciences.: S ‘ ,

_Polytechmcs

. 3.28. Not long after the ‘Credtion of the technologmal umversmes, the Gov-
ermnent announced, in May 1966, the “designation. of a number of new institu-
tions in the further education sector as polytechnics. ‘Like the CAT's’ the
‘polytechnics were to be based on existing further education colleges under Iocal
authority control, and although courses would be subject to approval on
academic grounds by the the Council for National Academic Awards, and the
‘broad lines of development laid down by DES dlrecnves the polytechmcs were
to remam pnmanly under. local control

.- 3.29. The tIurty polytechmcs in: England and Wales have as yet an ambwalent_
and ill-defined. role in the further and higher education structure. They
‘perform not’ only the principal functions of the commercial and technical
‘colleges which - they replaced-—-providing local vocational and non-vocational
‘éourses of non-degree standard—but also functions ‘in many ways similar to
‘universities, with an increasing niimber of full-time-and sandwich-based students
reading for CNAA. first degrees’, ‘and' a" developing -postgraduate sector. In
1975 polytechnic’ students ‘were spread roughly equally between science and
?technology subjects,” busihess “and ' social “studies; and arts and ‘vocational
“courses (Q 344 (1974-75)). ' They are now being furthér enlarged by amal-
-gamations with Colleges ‘of Education. The polytechmcs therefore do not enjoy
‘the “independént ‘status of universities, but perform ‘many functions similar to
‘those of the universities in addifion to those functions which have traditionally
belonged to the further :education sector managed - by local government.

According to the former Chairman of the Committee of Directors. of Poly-
technics (Sir ‘Alex - Smlth) these new institutions are intended to form “a
strong, distinctive sector, complementary to the universities, conducting work
:which is comprehensive in range and character and which has closer, more
dzrect relaﬁons with mdustry, business and the professzons ”(Q 343 (1974—75))

:Comments on the new mstztutzons o

. .3.30. Since 1963, therefore, . eight new. technologlcal umversmes have been
,ﬁcreated in England and Wales, two “ Institutes of Science and Technology
‘have been attached . to universities . in - Manchester -and Cardiff, and thirty
jpolytechnics have been formed out of the remaining futher educatlon co].leges‘
None, howcver are entirely new institutions. ; :

"3,31. The creatlon of all the new institutions was motlvated in part at least
By the desire to mcrease the quantlty and quality of higher education in the
‘applied -sciences,” “engineering " and ‘technology, and  other professional and
vocational fields. It is perhaps still too early to assess the full unpact of

"1 A Plan for Pontechmcs and other Colleges (Crnd 3006). .
-+ 2The CATs were'in fact put on-a direct-grant-basis in 1962. S
.. 3 About half the polytechnic students in 1975 were CNAA undergraduates (Q 344 (1974—75))
* 41In Scotland the situation is somewhat different, Two Colleges (Glasgow and Heriot-Watt)
“achieved university status,  The Scottish equivalent of the polytechnics are.the *“.cential institu-
tions **. first created in 19072, which are directly fiinded By the Seottich CHRre - That ns Se
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universities, as witnessed by their desire to expand ‘their Tesearch and post-
graduate activities “while ' retaining - their more practical, ‘commercial * and
industrial orientation’. It is also encouraging ‘that some large employers,
such as EMI, appréciate the * attractive alternative ™ offered by the polytechnics:
m terms of 1ndustr1aﬂy-or1ented syllab1 and work related trammg (p. 176, 0524)

1332, So fa.r as the ex- CAT’s are conoerned there is Httle doubt that they

have profited as institutions by the acquisition of independent university status

and the. relative. freedom to innovate and experiment.which that status grants
them: They have- largely succeeded in retaining their empha31s on -applied
science and:-technology, while at the same  time ‘expanding in_other socially-
relevant fields. such as business and. social studies, town and country. planning
and modern: languages. They have-also succeeded in-sustaining within the
university system the principle -of. the sandwich-course, which was formerly
regarded as the characteristic of the less academic further education :sector.
It is important to add however, that as Table 3 below. indicates, there ‘has
been no widespread adoption of sandwich courses in' other: universities, and
no. increase in sandwich course numbers. in the ex-CAT’s during the 1970’s.. .

TABLE 3

NUMBIZRS OF SCIENCE AND TECHNOLOGY UNDERGRADUA'IE SAN'DWICH COU’RSE STUDENTS IN -
: UNIVERSITIES IN ENGLAND AND WALES 15 1071 Ann 1974

] University. : ., . -.]At 31 December 1971 At 31_ Decernber 1974
Aston L Tt A 0,226 e e 1,088
Bath - oo oaa s S it ST | .. 1,266
Bradford e e - 1,843 T P 5 1 S
Branel 255 T -1293' e
City RS 16 -7 RN DV - DI
Loughborough 1,452 L _1494 .
Salford . 1,418 . ° T 958
Surrey TOL188 T e 12790 T
UWIST ... s a0
Allex-CATS .+ ... 10757 . 10,470 .
Other universities ... . ... . (TP _ T I 77. _

: Tota] mEngIand andWales TERIREIN ERE 10904 . 10 647 . i

‘Notes: - (1) Tncludes students in- sub_]ect groups 2 (Medlcme etc), 3 (Engmeermg etc),

4 ‘(Agriculture etc).and 5 (Science).
(2} There were no sandwich courses in umversrtles in Scotland and Northern Ireland

- (3) Compiled from information supphed by the Umvers1ty Gra.nts Committee. No mformatlon
‘IS Aavailable for years prior.to, 1971 e _ oo o

3. 33 Desplte some successes and de3p1te the tremendous eifort and upheaval
——and not inconsiderable cost—of reorganisation, the new institutions have not
prevented the development of a situation in which the quality of the scientific
and_technical manpower gomg ‘into industry is under fire," and the- output

. LSee eg.evidence from the Committee of Directors of Po]ytechmcs (QQ 343390 (1974—75)),
and Memoranda from the Comrnittee of Heads of Polytechnic Chemistry Departments and the.
Association of Polytechnic Teachers (Appendices 93 and 94, 1974-75).
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' of “stich - manpower ‘has " failed to keep pace w1th the graduate Outp’ut m.
trad1t10na1 umvers1ty dlsmphnes -

3.34, The reasons for t]ns paradox are admlttedly complex and m the
fo]lowmg chapter we discuiss, amongst other things, the career factors. which
may deter students—and partlcularly the  better able—from studying science
and technology in the first place, and from seeking industrial employment if
they do. But in our view the nature of the institutional reorganisation which
has -taken place has not been entirely conducive.to the achievement of a
higher output of scientific and technical manpower of an 'aeceptable standard.

335, Throughout the post- -war ‘era, educatlonal policy ‘at: national level has
reflected an ambivalence towards the aims and philosophy of higher education
" which has ‘done much to undéiniine the “good intentions which .underlay the
reforms in. technological education ouﬂmed above. At least since the Report
of ‘the” Barlow ‘Committee! in 1946, an 1mprovement in -the  supply of trained
engineers and technolog:sts has been an’ accepted aim . of government,. and
the ‘university sector has becn expected to play a role.in achieving that aim.
Sirch’ an ‘ambition 1mp11es an- obligation on the universitiés not only to provide
“mote stidents with a higher- education but to fulfill  cutput norms, however
vaguely defined, in the form of graduates with a. hlgher education of a-par-
ticular kind. Although detailed manpower planning is generally eschewed
{with the notable exceptions of medical and teacher training) there is an overall
obligation, which unfortunately is not fuIIy ‘accepted by some of the universities
themselves, to relate their educational services to “ social and economic needs *
and that was clearly one of the factors. in creatmg ‘universities of a “ technolo-
'loglcal * character.- e T T

°3:36. On’ the other ‘hand, as we noted in our first Report in 1975%, the
ﬁnancmg of the universities is largely determined in response to student demand
and the ‘notion of encouraging, let alone. directing, students into one.field rather
than another is anathema. We have already indicated® that we accept the
principle ‘that there should be no direction of individuals into particular
courses. But the aim of providing a patticular pattern of techmcal manpower
must always be in conflict with freedom of choice,

3.37. This conflict was exacerbated in the 1960’s by the parallel develop-
ment of the technological universities and the other new universities ”, - The
latter institutions were in the process of creation before the pubhcatlon of
the Robbins Report. A considerable amount of pohucal and financial capital
was invested in them, and they offered the muItlple attractions of the excitement
of entirely new institutions, architect-designed :buildings and green-fields. cam-
puses. They also offered the intellectual excitement-of a new approach to
higher - education’ which, through: novel “multi-disciplinary . courses, - appeared
to provide a refreshing “alternative to- the rather' humdrum- specialisation ~of
sixth-forms and most of the existing universities. ' Academnics of high standing
flocked to the University of Sussex, which rapidly became one of the most
popular first choices for university apphcants And while Sussex, “with ‘its
ease of access fo-London and the Home Counties and the prestige of - Sir
Basil Spences bmldmgs was in a rather spec:1a1 ‘position, much the same

" 1A Scientific. Manpower (Cmid 6824, 1948,

P R . _— T
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traditional ‘humane’ university. They embodied in an extreme form the
principle of freedom of choice cherished by the traditional universities ; and
although, bécause they were popular, they demanded high entry standards,
they also 1mposed fewer spec1ﬁc entry quahﬁcatmns '

3.38. The truly new ’ umversmes were . the old Colleges of Advaneed
Technology, and they could not compete They grew out of existing institutions
and- were initially housed in old -and unsuitable buildings on city-centre sites.
Because they were built on existing institutions, they did not have the freedom
to develop. from . scratch the new: teams  of. young high-calibre academics
which were attracted to- Sussex or to. Warwick.  New degree students: were
obliged to rub shoulders with HND students. who started life as.industrial
upprentices. They: offered courses which; -superficially at:least, sounded all
ico similar to the applied science courses available in the redbrick universities.
They could not offer the- intellectual and social glamour of the: other new
institutions. . And before they bad been in existence for long, and had time
to make the radical contribution expected of them, governments were already

looking for new ways of ach1evmg the aims wh1ch the technologrcal universities
had been intended to serve. - : .

3.39. In our opinion the transfo'rmation of the CAT’s into universities, and
the present tendency of the polytechnics to seek  parity > with the universities,
reflect the distressing British habit of attempting to bestow status and prestige
on institutions and individuals by changing their names rather than by encourag-
ing them to do well the things for which they are best suited. In much the
same way a$ the teacher training colleges enthus1astlcally pursued in the 1960’
their ambition to bestow a-qualification with the maglc title of ‘degree’ on
their students in the hope that this would somehow dmprove their status in

society, so the CAT’s became umversrtles and the techmcal coHeges beeame
polytechmcs : :

| In the oprmon of the Group Chief Engmeer of Lucas Industries,

“The polytechnics (thank God‘) are . still producmg some techmclans,
but, unfortunately, they are tending to go the way of the CAT’s-.and
turning themselves into yet another set of: univerities producing yet more

. graduates. What we are getting desperately short of. . . is the necessary
- supporting .staff to back- up the graduates, and a bad graduate is no
- substitete for a good.technician: It is. 11ke havmg a hospltal manned
. entirely by doctors and rio nurses” (Q 810).

The elevation of the CAT’s was well-mtentioned but the eﬁ'ect in our v1ew
has been to convert them from potentially excellent specialist colleges ~of
‘technology into universities with a technological bias which are regarded- by
.many.traditional academws as second-rate.. The university. system has extended
its aristocratic embrace and has attempted to eliminate a potential threat to its
traditional freedom. and. mdependence by turning that threat into an asset

to. be deployed in. defence of the freedom of universities from dlrect state
‘control - . . :

3,40, While we accept that it was necessary to glve the CAT’s the power of
self-government if they were to be free to develop, we do not beheve that it
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was necessary to: rebuild -them in the image of ‘thé instititions - ‘which " wete
regarded as’ havmg faﬂed to provrde the manpower wh1c}1 the natlon requrred

341, The reported comments of several of the ﬁrst generat.lon of | Vrce-
.Chance]lors of the technological universities-and institutions, many of whom have
retired during the last year, indicate the sense .of frustration which they. have
felt in carrying out their tasks. Professor Elfyn Richards, the first Vice-
Chancellor - of the 'Loughborough = University . of . Technology, - refiected this
frustration in-an interview with the Times. Higher Education Supplement last
vear’. Professor Richards believed that the ex-CAT’s had never had the public
recognition which they deserved. . He. summarised their history as follows: — -

% In 1950, -the” government said: it would provide. extra. money ‘to -build
Lo up-technology in the-universities, but many ‘of them said * Oh no, we ‘are
cihnot ..gojng.'to get -out of balance, techuology must riot dominate ‘the situa-
“tion’. . The government therefore established the colleges of advanced
';;technology just when the universities were really getting mto thelr strlde

. in-technology, and that created competition for places.” -

_ - With another change of governmient it was decided that the umversmes

-+ -still ‘were not' doing their stuff: the ex-CATs had become universities in
“accord with Robbins in the meantime and ceased to be appreciated. The
government therefore decided to formulate still another kind of ‘body from
those which had not become CATs and these were to become polytechnics.”

Professor Richards regarded the creation of the. polytechnics. as a * thoroughly
bad idea ”, partly because “ by-emphasizing university equivalence they are
going to expand the grave middle-level sparsity of effort . . .. In any teaching
- system, the. teachers. will always want to teach the top level ”.  He believed
that “the ex-CATs were doing well and could have been expanded cheaply
to. deal with any shortage of places for engineering students.. He thought,
however, that university status had been good for the CAT’s because it was
easier to. take the: initiative in the * private sector ™. of education.

3.42 Lord Bowden, the retiring Principal of UMIST, told the Science Sub-
Committee that although UMIST had expanded and had *“much to be thankful
for in the provision of new buildings and equipment ”, he had come to realise
“that we have not, in fact, fulfilled the ambitions with which we began thirty
years ago. We are eating Dead Sea ‘fruit and -very. bitter it is”. ' It was
“ only ‘too clear that Englishmen ‘no ‘longer want: 'to study those disciplines
which would fit themy for ‘a career in productive-industry ;- He thought that
the most important reason was the lack of prospects of a “reasonable career
in industry .- “But he' also regarded as .signiﬁcajlt" the' views" of "Midlands
headmasters on the status of industiy in society, and “ the contenipt with’ which
society at large so obviously regards those who.create the wealth whlch everyone
-wants to spend ” (pp 278~9) S :

34, In"the Committee’s- view these ‘status eons,1derat10ns are of nnportance
-and- the attemipt to solve” theni by plaemg applied engineering’ “and technology
‘educatiof in the’ umversrty systemn appears in retrospect, to have been misguided.
‘We believe that ‘it is regrettable’ that more effort was not made to establish
d paralle] systém of techinical institutes or colleges, excellent fu their own nght,
offering potenhal students and staff the excifement of an entirely mew concept

ffor Prifain) in hicher adirrafion and mmireomallad hy fha secenwnsaladad
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would have been funded by government. accordmg to somewhat different criteria
and would have espoused different, but no less excellent aims. We also believe
that the designation of “ SISTERS” and the creation of at. least one entirely
new institution might have done much to concentrate pubhc interest and to
popularis¢ the concept and enhance the status of such a new higher education
sector. 'We recogmse that the clock cannot be put back, but such considerations
have been inour minds when formulating recommendations about the future
of apphed sclence and engmeermg educa’uon, set out later in th1s Chapter '

New Inmatwes m Educauon

3.44. We noted above (paragraph 3 2) that there has been a I"nodest growth
in the output of new. science and engineering first degree graduates from the
universities, although it has been far less considerable than the growth in. other
sub]ects It was also clear from much of the evidence, taken from universities
in. 1975 .that there was an apprematlon of the need to relate undergraduate
education, particularly in the engineering and technology -areas, to_mdustnal
practice and some attempts to achieve this were being made.

3.45. We also acknowledge, as the Nuffield Foundation, amongst others, have
suggested. that we should’, the important contribution which many university
_engmeermg departments have made both to the advancement of engineering
science and to the education of graduate engineering scientists. Representatives
of the prmc1pa1 teohnologloal departments at. the Umvers.lty of Cambrldge told
us that .

' « We aim to teach mamly basrc prmclples and we racogmse that *our
graduates need several years in industry to develop their full potennal We
are convinced that any attempt to produce in three years a ready-to-use
technologlst can only ‘provide graduates with limited horizons ™ (p 74).

We believe that that view would be shared by many engineering departments
in universities and we acknowledge that within.the confines of a three-year
undergraduate course it may well be better to concentrate on fundamentals.

3.46. Given the limited possibilities of the three-year undergraduate course,
however, the nature of the postgraduate education available to British graduates
is of added importance. As Professor A W J Chisholm of the University of
Salford has pointed out in a valuable comparison of engineering training
methods in Britain and ]E",urope3 the practice in the best continental engineering
schools is to ‘concentrate first ‘on the foundations of engmeenng practice. In
Germany, according to Professor Chisholm this change is * analogous to the
way that medical courses distinguish between pre-clinical and clinical studies ”,
and the courses are necessarily longer, than the British. undergraduate course
The analogy with pre-clinical and. clinical medical studies in the training of
engineers. and scientists. destined for mdustnal employment is..in_our view a

1%We note that according to the Vice-Chancellor of the Cranfield Institute of Technology,
that Institute was so-named because. ™ there was a general feeling that the former Colleges of
Advanced Technology in becoming universities had failed to’ prodice new sty]es of university
education appropriate’ to technological indusiry, and there was & general interest in a new title
which would give greater scope to these new styles .. We also note his view that direct funding
by DES in no way inhibits Cranfield’s activities (Memorandum 41, An.nex) i

2 Memorandum 30. : . .

3Mernorandu.m44 e ’ ) o
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fruitful one: It is’a concept which ‘enters: increasingly ‘into: theé -discussion of
reforms 'of the postgraduate’ system and is:tG some extent. embod:ed in the 1dea
of th'e “Teachmg Company whwh we drscuss below

tmg SRC schemes

3 47, The ‘Science Research Councﬂ (SRC) 1s the chxef source of support “for
Bntlsh postgraduate students in engineering, and the ‘natural scienmces. Tts
support is provided in the form of academic fees and maiftenance grants for
the students and a.small “bench fee” for their departments to help to cover
the additional reseaich costs invoved in training the “students. " SRC student-
ships are generally either Research Studentships, usually lasting for three years
and leading to a PhD, or Advanced Course Studentships, usuially lasiing one
year andleading to a Master’s degree (p 23) For the most part studentships
are allocated to umvers1ty and polytechnic departments by ‘the SRC Boards and
Committees, who “ use their knowledge of the quahty and extent of the research
and training in the different schools and depattmerits ”.  Advinced Courses have
to be accepted as suitable before SRC studentships are allocated. - Awards not
taken up by the end of July in each year (usually about 10 per cent) are returned
to a pool and allocated dlrect to 111d1v1dua.l appellants (Ev1dence (1974 75)
p 317) I

3, 48 Durmg “the 1970’5 ‘there Was & sma.ll declme in the total number of
studentshlps awarded by the SRC, mainly accounted for by a decline in apphca-
tions in engineering and for advanced course studentships, with result that in
1973, for instance, the SRC were able to glve awards to all qualified applicants®,
In 1975 there was a slight upturn in engineering, and the SRC awarded 1,462
engirieéring *studentships (approx. 40 per cent of the total), equally dmded
between advauced courses and- researoh :

3 49 In adrtlon o the usuaI awards descnbed above three new schemes have
" been supenmposed ”, in an attempt “to broaden the nature of a research
student’s training, and to increase the reIevance of this trammg to the student E
subsequent employment They are

oo (a) -the .CASE scheme = COvoperatlve Awards in- Science and Engmeenngz
. . are awarded to research students undertaking projects jointly formulated
_ by an academic department and an outside organisation.. The outside
body provides a minimum of resources in cash and kind and allows
..--the student .to. work. on site for at least three months: durmg the three
- years of the award. The scheme aims to produce greater academic-
.+ -industrial ‘collaboration, ‘but there is no financial incentive for the student,
~ who receives only. the. standard studentship.; :

LBy Industrial studem‘sths ‘whereby - the SRC pay the usual grant to an
"~ employer, who releases ‘an -employee to undertake a research or
advanced courseé degree-cotrse at his normal salary. This scheme

- reduces the cost of secondment to both employer and employee ; and

(c) Total Technology awards ‘under this schenie thé SRC prowdes -awards
-+ for PhD students: to pursue -a rescarch project on-.an industrial theme,
“‘supplemented by group acttv_rtles such as design projects and lecture




marketing and industrial relations. In' 1975 seven approved - Total
Technology schemes were operating at the Cranfield Institute of Tech-
nology, Sheffield Polytechnic, and the Universities of Aston, Lancaster,
Loughborough, and Strathclyde, in sub]ects such as ‘production

Y englneermg mdustnal metallurgy, and marme engmeermg (p 23 4)

3.50. Not all these schemes have been as popular as might be expected 111
1974, the SRC approved 309 CASE projects, but only 162 awards were taken’
up. In the same year Total Technology awards represented only 2 per cent
of the total new research studentships in engineering, and new industrial
studentships declined marginaily to 262, compared with 269 in 1973, '

3.51. During the last eighteen  -months the Science Sub-Committee  have
received numerous cominents on the above schemes from -university and indus-
trial representatives. On the whole these comments have been sympathetic to the
schemes-in principle, but sometimes doubtful. about their effectiveness.. This.
applies in particular to the CASE scheme, the Total Technology scheme being
regarded as somewhat too recent to admlt detailed apprarsal {Q 803).

3 52 The UDIL Group' regard CASE awards as prov1dn1g “one- of the.
most - effective : ways for - ensuring: that  academic-industrial collaboration:
increases ” and comment that “ the valoe of this_collaboration probably ‘greatly:
exceeds that. which might be expected from the low percentage (1 per cent)
of all SRC student time. since the student and his university and industrial
supervisors are all committed to the success of the project”. . On the other:
hand, Professor Sir Brian Pippard, of the Cavendish Laboratory, thought that
the scheme could lead to “complacency on the part of the industry and the
university concerned—the belief that they are making contact with one another
by this and doing nothing at all to cement that contact”. e also thought
that if a department had too many of these awards there was a danger of

“ your whole research effort becommg fragmented and sabject too much to the
whims of the individual industries ”. He hoped that the CASE scheme would
become unnecessary as more permanent developments took effect (Q 212).
Critics of the scheme amongst members of the Standing Conference of
Professor of Physics referred to “too many failures sp_'ringing from loss of
interest by the firm involved ”, but welcomed as encouraging those. cases where

* enterprising departments, cons1dered by the SRC as not reserving even a single
quota studentship, have estabhshed successful research programmes with the
aid of CASE awards 7.2 o

3.53, The Nuffield Foundation belicved that the CASE scheme had “not
been a success ”, because the numbers involved have been.too small and the
scheme is funded on the misconceived belief “ that industrial employmenf would
be more attractive for university graduates if the prestige of a PhD qualification
were accessible to them ™.#" The Vice-Chancellor.of the University of Bradford
believed that whatever its merits the scheme was “ faltering through lack of
sufficiently pos1t1ve support from all three sides and msuﬁ‘iment planning ”.*

1 Umvers1ty Directors of Industnal Lralson (Memorandum 34)
2 Memorandum. 2, - . v
- 3.Memorandum 30, .
4 Appendix 7 (1974-75).
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3.54. In addition to the SRC!schemes described above a number of other
initiatives in this field should be mentioned. The SRC themselves have
collaborated with the Social Science Résearch Council (SSRC) in a modest
scheme to develop postgraduate training in cross-disciplinary areas of interest
to both Councils. The programme has been handled by a joint SRC/SSRC
Committee, initially established in the wake of the Swann Report in 1968,
and the number of studentships awarded by them increased slowly over the
vears to 1974, when a total of 119 studentships were awarded, divided equally
between research and advanced course studentships, and involving 29 different
approved schemes and courses at a wide variety of universities. The joint
Committee urged a further cnlargemant of this scheme in their recent Second
Report.” which we discuss below.:

" 3.55. Similarly, the Umversny: Granis Committee ‘devoted considerable sums
of money between 1967 and 1973 to provide “ pump priming ** grants. for specific
projects, including teaching programmes, aimed at providing collaboration with
industry. The Final! Report on this scheme, which was terminated in December
1973 because of financial shortages, is annexed to the UGC’s Memorandum on
University-Industry = Collaboration .. (Memorandum 5).- Of the 58 projects
supported, 46 were regarded as “ wholly or partially successful ”, and it was the
Sub-Committee’s impression in faking evidence from the universities last year
that there was considerable support for the scheme and disappointment that
it had been abandoned. Many of the schemes supported were for short post-
experience programmes for graduates already in industry, provided on a fee-
paying basis. It is important to mote' that :although the * pump priming ”
scheme is now in abeyance, many universities continue to organise courses
of this kind, some: w1th notab]e success, as at the Cranfield Institute of
Technology. i

3.56. 1t is clear fo the Commlttee that the 1n1t1at1ves by the SRC and ‘other
bodies described above have all contributed in a constructive manner to the
development of broader postgraduate studies and industry-related courses.
Although the Committee, like the SRC, recognise that more positive initiatives
are now needed in this ficld, they believe that the organisations responsible,
including many individual umversmes _deserve congratulations on the progress
already made. Many of the programmes have been of an exper:mental nature,
and there have inevitably been some failures. Experimentation in solving
these very difficult educational problems has been necessary, and will continue
to be necessary, if more substantial efforts are to be based on experience,
rather than on mere hunch. Accordingly, whatever new and more ambitious
proposals may be adopted, we see no reason why the existing programmes
should not continue and develop as appropriate to meet specific needs.

New SRC proposals '

3.57. During 1973, three Reports were pubhshed by the Science Research
Councﬂ containing proposals for reforms in the organisation and methods of
postgraduate education in the. sciences and engineering. The Science Sub-
Committee have discussed these Reports with a number of witnesses and
received written views. from several other individuals and groups.




3. 58 We referred above (paragraph 3.54) to the joint SRC/SSRC programme
of postgraduate studentships for cross-disciplinary courses and research. In
their Second Report1 the joint Committee administering this programme
descnbe the various experimental schemes which they have supported as

‘exercises in the solution of problems arising in industry and government
which require judgments based on the blending of information from science
and technology with information from other drsmp]mes They say that “in
some cenfres clear patterns of training are emerging” in cross-disciplinary
areas, and note that the courses provided attract students of high quality
who- subsequently have no difficulty in obtaining appropriate jobs, * despite
the. - conservatism : of some employers”. They nonetheless point out the
difficulties in developing  cross-disciplinary courses, particularly those -arising
from the novelty of the subjects and the resulting absence of a. * codified
body of knowledge or even recognised channels of communication for research
results ”, the lack of defined career structures for teachers in interdisciplinary
fields, and the reliance which has to be placed on teachers from established
disciplines, who are unable to offer prime loyalty to cross-disciplinary studies .

3.59.- The joint Commiitee believe that they should now be empowered to
grant not only studentships but also grants to departments for research
assistance, administration, travel and the preparation of postgraduate teaching
material. They recommend the introduction of fellowships for teachers who
need to re-train themselves for interdisciplinary work, and of “ package deals”
for institutions wishing to set up new interdisciplinary postgraduate courses.
Finally, they recommend a three-fold increase in studentships awarded to
about 400 in 1980, which would represent 63 per cent of total SRC and
SSRC studentships in that year. - ' ' o

3.60. Although there has been a general welcome for courses of this kind,
we belisve that the inherent difficulties in interdisciplinary teaching to which
the SRC/SSRC Report refers are such as to counsel caution against any very
rapid build-up in the number of studentships until sofficient action has been
taken to ensure an adequate supply of teachers qualified to supervise the
students concerned. Accordingly, we recommend that priority in the further
development of the programme should be given to the provision of research
grants and re-training fellowships in order to assist the establishment of centres
to which increasing numbers of postgraduate students may be naturally
attracted in the longer term. For similar reasons it would appear to us to be
sensible to restrict the number of centres where such projects are being
developed to a number small enough to concentrate the available academic
expertise in groups of a viable size. It might well be a waste of resources
to spread too thinly the modest sum of £1 mﬂlmn per annum which the
programme is expected to cost.

The Edwards Report

3.61, We gave a warm welcome in our last Repu:)rt2 to the Report of the
SRC Working Party on Postgraduate Training, chaired by Sir- Sam Edwards®,
whose principal recommendations were

(1) that there was a need to provide courses up to doctoral level of the
quality and intensity of those provided at the Massachusetts Institutc of

1 SRC/SSRC, op cit.
2 HIC 87 (Session 1975-76) paras 2931,
3 SRC, Postgraduate training, Septernber 1975,
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Technology for scientists and engineers whose subsequent careers would
. be m .management and other act1v1t1es outmde research

(2) that there was a ‘similar need 10 prov1de a formal teachmg structure
beyond the first degree even for those postgraduates who were primarily
'destined for careers in resedrch, in ordetr to overcome the tendency towards
- over specialisation, and accordingly that a Master’s degree based primarily
~on compulsory course work during the first postgraduate ‘year should
eventuaHy become 2 prerequisite for admxssmn to a research based’ PhD

T trammg '

(3) that nc order to achleve these aims there should be a- greater
concentration -of staff and facilities in regional consortia of universities in
7~ collaboration W1th non—un1vers1ty smenhﬁc and technolog1cal bodles and the
o :‘busmess schoo]s 5 :

@ that a mew quahﬁcatlon at doctoral level, poss1b1y called a Doctorate
of Technological Studies, should .replace the traditional PhD for post-
.graduates- pursumg training- for careers outside research ; and .

-(5) that the SRC should be able to offer pos_tgraduate studentships' at a
substantially higher value for students in areas of economic importance,
:-and ‘that: students should be able' to earn modest additional sums from
' colIaboratmg bodies without deductions from their SRC grants..

3 62 ,Many of the criticisms. Whlch we have recerved of the Edwards Repert
are aimed at the Working Party’s use.of MIT as a model for their own
proposals. Several critics have pointed out that American postgraduates need
further formal instruction after graduation simply because of the comparatively
low standard of American first degrees. According to the Nuflield Foundation,
for imstance, “° Taught courses * are a necessary. means by which. American
‘graduates may be given the specialised knowledge necessary for a career in
research. In Britain the correspondmg need is for an element- of more general
education, especially -for those- intending to-—or. destined to—follow careers
ouiside the higher education system ” (Memorandum 30) Slmllarly, Professor
R M S Smellie; of the University of Glasgow, points out that in many instances
in the UK “the level of understanding attained by students in undergraduate
courses is considerably higher. than the level of attainment of comparable
students in undergraduate courses in the United States. It is partly for this
reason that the United States system of _postgraduate - educatlon contains a
substantial. amount of . broadly-based course. work ” (Memorandum -20). Sir.
Brian Pippard thought the MIT system was not ene to be emulated ‘because
“the students .are taught too much before they get their hands dirty ” (Q .213). .

3.63. These criticisms may result largely from a certain ambiguity in the
Edwards Report as to the nature of the taught courses to be. providéed for
students intending to read for research-based PhD’s and we think it might be
helpful if the SRC Working Party were to spell out in more detail precisely
what they intend in this area. Our own. mterpretatlon ig that the “ broadly'
based compulsory course work ” proposed in paragraph 34 of their Report is
intended not enly. to contmue to postgraduate level the formal teaching of the

sy T g e T e 1t e tha otndent oradnatad  hnt alen ae indimatad



flow. of primarily specialised postgraduates is maintained (see, eg, Q 40).- We
do not believe that the Edwards Report is secking to undermine the ability
of the universities fo produce.first-rate specialists and we are- conﬁdent _that
the umversmes would not allow. that to happen : ‘ :

The Teachzng Com pany

3.64. The third SRC Report was produced by a joint working party-of the
SRC and the Department of Industry’. Arguing from the premise that “ British
manufacturmg industry is not getting the qualified engineers it must have to
maintain its historically strong position in world markets ”, The Report proposes
that “selected well-managed and successful manufacturmg firms should, in
parmershlp with university and polytechnic departments, become °teaching
companies * . . Three pilot schemes have already been launched (Q 964)..

3.65. This scheme appears to be an attempt to recreate by artificial methods
the kind of practical postgraduate training for engineers which existed before
World War II at the Metropolitan Vickers Research Depart_ment at Trafford
Park or at Rolls Royce in Derby, the demise of which is regarded by Lord
Bowden as “ the greatest disaster that has befallen education in England during
my lifetime” (p 279). In those cases, however, the companics concerned
were carrying out training functrons for their own purposes, and in one version
of the “teaching company ” idea the company concerned would be one domg
a normal job of training for its own purposes but which is- publicly funded in
order to train more people than it real]y needs so that 1t can do a good ]ob
of training people for other compames as well ” (Q 801).

3.66. The SRC/Dol proposals are, however, more academleally-based “The
departments that teach and do research in manufacturing engineering have no
systematic access to.their material ; it is as if .English depariments had no
libraries, or .medical departments no teaching hospitals “2  The principal
analogy is with the teaching hospital. Young postgraduate engineers (and other
graduates) would “take an active and direct part in an integrated programme
of company development ; their research would be supervised in the com:
pany by academic staff in partnershlp with company staff ; and their research
would be complemented by instruction in the university or polytechnic forming
the “home ” institution. A majority of the Working Party recommended that
the trainee should be paid a realistic salary, instead of 2 maintenance grant..

3.67. These proposals go a long way towards meeting the arguments of those,
like the Nuffield Foundation, who believe that the first degree should be
regarded as an opportunity for broader more generalist. education, and that.
the notion of postgraduate vocatlonal training should be extended to a much
wider range of disciplines and. eareers E : : :

3.68. We believe that there is great potentlal ment in the 1dea of the teachmg
company. We share the concern of the Director of the Cranfield. Unlt_ for
Precision Engineering that the present progress with small pilot schemes “is
insufficient to make a significant impact on industry in the next five -to ten.
years ™. We therefore hope that, although the Department of Industry at

 1SRC/Dol, The Teaching Company (December 1975)
2Para 4. . i
-3 Memorandum 41 (Annex) :
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present regard the scheme as an experiment (Q 966), they will be prepared to
hack it more extensively as quickly ss possible, particularly in view of the fact
that they “already have a short quene of quite eminent companies that are
anxious to join in and strong indications of a very much longer queue outside
the door” (Q 964). There can be little doubt that if the scheme can. attract
. companies with positive enthusiasm to join in. it is already a long way down
the road to success.

3.69. All the existing and proposed schemes outlined above have in common
the aim of broadening the base of postgraduate studies in science and engineering
and are generally welcomed by the Committee. We believe in particular
that the SRC proposals for the establishment of regional consortia for post-
graduate studies, and the SRC/DI proposals concerning the Teaching Company,
. could, if developed with vigour, produce sighificant and beneficial changes
in the orientation of postgraduate studies. Both schemes imply the develop-
ment of specialised centres with some of the characteristics of the Special
Institutions proposed by the Robbins Committee. ‘

3.70. If any of these proposals are to make more than a marginal impact
on the output of posigraduate engineers and scientists, they wilt require more
than marginal injections. of capital into the higher education structure. Through-
out this inquiry we have been loth to propose changes which would involve
- unrealistic expenditure increases. We nonetheless believe that substantial funds
will be required to emable these schemes to be launched at the requived pace,
and therefore recommend that sufficient earmarked funds be allocated to the
SRC and the UGC to launch them immediately, at the expense, if necessary,
of other desirable but less pressing demands on the higher education sector.
- The principle of equal sacrifices, however attractive it may be to the Treasury,
should not be allowed to impede developments which arve crucial to the fature
industrial health of the nation, Just as the Government have been prepared
to increase the flow of funds into industrial development in the latest Expendi-
ture White Paper, so they should be prepared significantly to increase their
support for the training of the next generation of industrial managers. So far
as the Teaching Company is comcerned, we believe that there would be merit
in cementing co-operation between the Industry Department and the SRC
I‘er carrying a substantial proportion of the costs on the Industry Department

ote, : _ : ) .

Departmental proposals

3.71. We were impressed by the degree of concern expressed by both the
Secretary of State for Industry and the former Secretary of State for Education
and Science, about the relative decline in student numbers in certain science
and technology areas, the decline in student quality, and the difficulty of filling
some industrial posts requiring graduate qualifications. - '

- 3.72. The opinion of both Ministers appears to be that the primary causes
of these developments relate to the image and status of industry and hence
of those scientific and technical subjects which are regarded as a preparation
for industrial employment. According to the then Secretary of State for
Education and Science, :



- of industry has been, on the whole, something that is.not. greatly admired.
..+ In ways that we can we arc trying to help, but it is much wider
than any -Government Department, or -the Government itself; it is. a
-question of attitudes ™ (Q 380). S ‘

These views were echoed in evidence by the Secretary of State for Industry,
who ascribed the unatiractiveness of industry not only to relatively poor
salaries, but to the attitude of students to industry, “the image of industry,
the structure of the profession and also the status of scientists and technologists
within the community * (Q 957). I -

3.73, We welcome the fact that the Industry Department, as consumers—
at least as proxies—of the technical and scientific output of the educational
system, are turning their minds to the consideration of changes in that system
which may help to improve the situation. They note in their Memorandum
Memorandum 23). a number of collaborative schemes in which they are in-
volved to improve liaison between schools and industry, but note that
there is a need for more attention to be paid to improving the availability
of “school teachers and careers advisers with enough knowledge of industry
and technology to use the material provided effectively ™. Apart from their
participation in the Teaching Company scheme, the Industry Department also
canvass a number of proposals worth considering to improve ihe situation in
the higher education sector, including -

“ consideration of the case for fewer first-degree places, perhaps-coupled
with some courses on a 4-year basis to increase breadth and include
vocational elements . . . assessment of the value of HNC courses com-
pared with degrees for people who will become employed as technicians

“. .. the provision of financial incentives for first-degree students on

courses of particular relevance to industrial competitiveness and to the

economy > - ' ' : ‘
Not all these proposals may be as atiractive as they seem at first sight: we
believe, for instance, that the doubts raised by the Institution of Mechanical
Engineers about four-year degree courses deserve careful study’. But we are
encouraged that the Department of Industry recognise their own responsi-
bilities in this field and have not been consirained by considerations of inter-
departmental solidarity from discussing their views in public. -

3.74. On the other hand we were not convinced, from the evidence available
to us, that the Department of Education and Science are as yet adopting a
sufliciently vigorous approach to the solution of problems which they acknow-
ledge to be of great seriousness. The evidence given by the then Secretary of
State and his officials, while emphasising their concern, revealed very few con-
crete proposals for reforms. We understand their refuctance to interfere too
directly in the work of agencies, such as the UGC and the Research Councils,
which have been set up to distribute funds to the higher education sector,. but
their attitude is far too passive. If they believe, as they claim, that the situa-
tion is setious, they should be prepared to take the initiative by indicating

1The IME say: “ Given the current poor image of the engineer in schools, the fact that he is
paid far less than his contemporaries in other EEC countries, hisrelatively poor chance of reaching
“top management, it i3 questionable whether the more able sixth former is likely to go for a four
year degree, when he can sec that the rewards are much greater from a three year course in a non-
scientific discipline * (Memorandum 45), ' ' : : o
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clear i guidélines fo assist” such agencies in’'developing - policies aimed at im-
proving ‘the - situation.” The Secretary of State believed that it might not be

“thought to be within the rules of the game” for him to give precise direc-
tions to ‘the UGC (Q 861). Similarly - he - thought that “you .do not get
together a very distinguished body of people willing to serve on a_science
research: council or medical research council; or whatever, and then try to
téll them from Whitehall how they ought to go about their job” (Q 864).
As we understand the situation, these are all bodies acting as agenfs of the
Government in distribating funds to higher education. They should of course
be allowed freedom of action, but that does not absolve the Secretary of State
from the responsibility for proposing measures to alleviate particulaﬂy critical
problems when they arise. ~While this may not involve giving detailed
instructions, it does require’ greater determination on the part of the Secretary
of State. We believe that a more vigorous approach would be welcomed by
the UGC and the SRC, whose efforts to imiprove matters in thé higher educa-
tion' sector do -not seem to have received the degree ‘of political support which
they need. "It is to be hoped that the Prime Minister’s recent initiative will
lead o a greater pre-occupation with the scientific aspects of her job on the
part of the nevw Secretary of State’ than Was ewdent in the performance of most
of her recent predecessors.

The Engmeermg Institutions

3.75. The Committee are aware of the 1mportant role performed by the
fifteen. institutions which comprise the Council of Engineering Institutions in
the education and examination of engineérs and in the recognition of academic
qualifications for the purposes of professional registration. We have not
examined this role because we have been primarily concerned with the work
of the universitiés. We share the increasingly prevalent view that there may
now be ‘a meed for an inquiry into the work of the engineering institutions,
including their educational functions. However, in view of the fact that the
great majority of professional engineers now obtain their basic qualifications
through the higher education system’, the need for close collaboration between
the institutions and the universities and polytechnics in detenmmng the basic
ingredients . of undergraduate and postgraduate engineering studies is self-
evidént. We therefore recommend that, pending the outcome of any mqlm'y
which may be established, the umiversities and polytechnics and the engmeer-
ing institations should examine methods of achieving greater collaboration in
the control of standards and the comtent of comrses for ﬁrst and lugher degree
students. ' :

Concl usion

3.76. The Comm1ttee share the _concern of our w1tnesses about the apparent
_shortcomings of the higher education system 4in supplying qualified ' scientific
-and technical ‘manpower to” industry in the right quantity and the right quality
.and with training relevant to industrial needs. We welcome -the many ‘schemes
-which have ‘been or are ‘proposed to be implemented to seek to solve’ some
of - these shortcomings. - -We- nonetheless recognise- that: changes in educa-
‘tional .practice cannot in themselves provide .a complete “answer. .~ In.the



ment of.qualmed scientists. and enginecrs: Which -may. also neéed 1o 0o IC501ved.

Recommendatmns

3.77. The training of engineers and apphed sclentlsts smtable for employ-
ment in productive industry should he given much  higher priority in. the
Government’s educational policy. This applies not only to. graduate and post-
graduate training, but also. o the trammg of techn1c1ans and demgnets at the
HNC. and HND }evel : e . : .

3. 78 The concept of SISTERS (“ Specxal Inshtutmns for Sclentlﬁc aml 'I‘ech-
nological Education and Research”) should be revived and implemented. A
number of university institutions should be designated as SISTERS. Thess
are likely to include the Imperial College of Science and Technology, the
University of Manchester Institute of Science and Technology, and the Uni-
versity of Strathclyde, and some of the former Colleges of Advanced Tech-
nology. Consideration should. also be given to the separation of the enginesring
and applied science depariments at the University of Cambridge and their
designation as a SISTER to ensure that the high status of SISTERS is re-
cognised by the academic community at large.

3.79. SISTERS should continue to be regarded as university institutes, but
should be issued with revised Charters limiting their functions to training and
research in engineering and applied sciences. '

3.80. The University Grants Committee should be instructed by the
Secretary of State for Education and Science to régard engineering and applied
science training as a privileged area in which, in pariicular, the normal staff:
student ratios should not be expected to apply. Additional earmarked fonds
should be supplied to the UGC for the support of technological education, and
in particular for the development of facilities in the Special Institutions.

3.81. New degree qualiﬁcations in applied science and engineering subjects
should be introduced in the Special Institutions and in conventional universities
offering courses in those subjects: we suggest that they might be described as
BEn, MEn, and DEn.

3.82. The content and form of undergraduate courses in engineering should
be the subject of a thorough and urgent review.

3.83. Employers and universities should be encouraged to give greater support
to sandwich-courses for undergraduates in science and, in particular, in en-
gineering subjects. Sandwich courses should become a normal feature of
undergraduate studies in the new Special Institutions, but should also be
adopted for appropriate subjects in other universities,

3.84. The proposals of the Science Research Council for improvements in the
training of postgraduates should be pursmed with vigour. In particular the
Department of Industry should be prepared to commit their own funds to the
development of “ teaching companies . .
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- 3.85. Serious consideration should now be given to the introduction of higher
maintenance grants for siudents, at both undergraduate and pestgraduate
levels, in the applied sciences and engineering. In principle the Committee
believe that soch higher grants might be provided in the form of supplementary
bursaries distributed according to criteria laid down by the Deparlment of
:.‘Industry, and from that Depariment’s Vote, -

Department ‘of Hducation and Science “the Committee recommend that a
Minister of State should be appointed within the Department with special
responsibility for Science and Technelogy, His principal ‘concerns should be
with the activities funded from the Science Budget, and with scwntlﬁc and
technical education at all levels ‘of the educat:lonal systcm



Employmént Trends
In manufacturmg industry

4.1. Recent overall trends in the employment of QSE’s n manufacturmg:
industry are summarised in the Memorandum submitted to us by the Depart-
ment of Industry’, Between 1961 and 1971 the number of QSE’s employed
in manufacturing industry rose from 94,000 (64,000 engineers and technologists
and 30,000 scientists) to 139,000 (88,400 engineers and technologists and 50,300
scientists). During the same period the supply of new graduate engineers and
technologists rose from 2,800 to 6,700, but the proportion entering industry
and commerce declined from 84 per cent to 65 per cent. The supply of new
science graduates rose from 3,800 to 7,700, and the proportion entering
industry and commerce fell from 55 per cent to 44 per cent®

4,2, The Department of Industry - believe that 1971 marked a low point
for scientists and engineers generally and that there has since been some
increase in the numbers entering industry and commerce. They nevertheless
point out that the supply of engineering and technology graduates remained
constant. between 1971 and 1974, whereas the supply of graduates in all:
subjects increased by 11 per cent’ :

4.3. At the non-graduate level, the Department conclude that there has
been a fall of 23,000 (approximately 46 per cent) in the annual rate of enrol-
ment for HNC and HND courses in engineering and technology between
1965 and 1973 and “a substantial fall-off in apprentices, particularly in the
private sector”. Even though the Department say that “ an increasing number
of graduates are taking jobs hitherto filled by technicians with HNC and
similar - qualifications ” (which explains the very low rate of unemployment
amongst graduate engineers), the increase in the supply of graduates goes no
way towards making up the very large fall in the supply of HNC and HND
engincers.

4.4. The Industry Department note that “the overall proportion of QSE’s
in- industry in relation to the number of employees is significantly Iower in
the UK than amongst our competitors”, and, in- view of the decline in-
numbers and quality of QSE’s and supporting staff in manufacturing mdustry,}
they sugpested that “ actlon may be neoessary to Jmprove the p051t1011 e

Research and M anagement

4.5. The Depariment of Industry also provided some. information about the
balance of employment of QSE’s in industry between R & D functions, on the
one hand, and management functions on the other hand. They asserted that
* the proportion of OSE’s in R & D to other QSE’s is much higher in the
UK than elsewhere ™. They referred to a survey of 576 top companies. in
Britain, France, West Germany, Ttaly, Belgium and the Netherlands in 1969,
which showed that “only 40 per cent of Britain’s top executwes had =a

1 Memorandum 23.
2 jbid, para 28-9.
=3 iy !d, para 30,
2 ibid, para 35,
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university degree as compared with 55 per cent in the Netherlands, 80 per
cent in Germany and Italy, 85 per cent in Belgivm and 90 per cent in France .
Another French survey in 1970 had reported that “ the proportion of graduates
among senior executives was about half the number in the UK as compared
with France, West Germany and Italy . The Department’s conclusion was

that “there are fewer QSE's in top management of British manufacturmg‘
mdustry than on the contment L

Empioyment Statistics

. 46. The data presented by the Department of Industry are dlsturbmg in
themselves - We. are ‘also. disturbed by .the inadequate statistical information
on ‘which they are based. In their Memorandum to us the Department‘
comment that: ¢ Interpreting employment trends poses some difficulties >
“data are not always entirely comparable, either in time scale or in deﬁmtmn
of qualifications and occupation ” ; “ only very limited information is available
on employment in'the research a1_1d management areas” ; “in the management
field it is ‘not easy to distinguish the spread between the various levels of
management or to establi_sh the ratio of QSE’s to other disciplines undertaking
management training ; and “ Statistics comparing the share of top industrial
management posts -in the UK occupied by graduates generally, or QSE’
specifically, with other countries are sparse and unreliable 2,

~4.7: For a Department which “has a 'deep and direct interest in ensuring
that" the manpower resources available to industry are adequate in both
quantity and quality ™ the-absence of adequate statistics on the employment
of QSE’s must be: very dlstressmg indeed. Allegations about the quality and
quantity of QSE’S entering industry, and about the deployment of QSE’s in
industry, are now:the daily diet of the natlonal press Universities, industry
and government departmentsare, as our evidemce has shown, uniformly
- unhappy about the ‘present situation. And yet, when questioned about these-
matters, the ‘Department of Industry have to rely largely on hunch.

4.8. The last comprehenswe survey of the employment of QSE’s in Great
Britain was published in 1971% - It was based primarily on the returns from
a survey of central government, research councils, research associations and
establishments; local authorities, nationalised industries, manufacturing indus-
try, construction firms and management and engineering consultants carried out
in Januvary 1968, and on similar surveys carried out in 1956, 1959, 1962 and
1965. These iriennial surveys provided detailed information about the employ-

ment of QSE’s by subject, nature of employment employment sector and so
forth

4.9, Desplte subsequent discussions between the CBI and the former Depart-‘
ment of Trade and Industry®, the triennial® surveys' were discontinued: after
1968 and. have not been revived. - Since 1968, therefore, national statistics of
employment of QSE’s have been based either on the updating of the - 1968
statistics- by reference to- subsequent census” data (Q 951), or on the parual

w1 1brd paras 36-39,
zbzd paras 26 36, 37 and 39
lbld para 23,

¥ PP, . -
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the professional institutions®, or sectoral surveys conducted by Industrial Tram—
ing Boards®. - Some. information on the employment of QSE’s and others *in,

R: & D functions only has also been gathered from the 1972 survey of mdustnal_
R&DL _ ‘

4.10. All the partial surveys mennoned above are of value, and we have
drawn on most of them for information in the compilation of this- Report.
None of them, however, presents an overall picture of the pattern of employ-
ment of QSE%, and the abandonment of the former friennial surveys is to be
greatly regretted. . According to the Secrctary of State for Industry, who
himself regrets the inadequacy of the statistical information available, the
triennial surveys were terminated: “on the basis that it would probably be a
good thing to withdraw some of the form:-filling that companies had to engage
in at that time ™. His Chief Scientist, Sir Teuan Maddock, explained that the
forms were a *“burden” on indusify, that the résults took a long time to
analyse and were therefore often out-of-date, and that stafistics “hardly ever
give you a sense of the quality of the input” (Q951). . While estimation of
guality is inevitably and always a problem, the explanation advanced for the
discontinuation of the trienmial survey seems to us quite ludicrous. The value
of the surveys was that they provided a means of examining trends over an
extended period of time, trends which, i this instance, are fundamental to any

appraisal of the efficiency, as opposed to’ the (uantity, of employment in an
advanced industrial soc1ety

4.11. Without  an adequate stat1st1ca1 base 1t is 1mpossub1e accurately to
assess the seriousness of the present situation, particularly insofar as it affects
individual industrial sectors. It is equally impossible to consider the néed
for palliatives to assist individual sectors, and all but the crudest and most
generalised manpower forecasting is ruled out. This applies not only' to the
nation as a whole, but also to the individual employer. The requirement to
make regular detailed returns is itself an incentive to the individnal firm
to analyse its own performance in respect of the function concerned. - It is clear
that many British companies at present do not carry out such an analysis
because they are not required to produce the figures on which such an analysis
could be based. The Plessey Company, for instance, appear to have little idea
how many QSE’s they employ or how these QSE’s are deployed®: how then,
can they assess the contnbutron which such employees make. to. their: perform-
ance as a company" )

4, 12 In September 1968 the Swann Report pomted out the « need for more
information and further research” on the flow  of qualified manpower into
employment, and hsted a number of md1v1dua1 areas where more information

1 See, for mstance, Economic Trends No 269 (March 1576} (article on ** New Supply of persons
qualzﬁed in engineering, technology and scnence and ﬁrst employment of those who were umverstty
graduates 19581974 7Y, °

2 eg The Survey of Professional Sczent:sts 1971 (HMSO 1973); The 1975 Survey of Professwnal
Engmeem (CET, 1976).

3 eg Engineering Industry Trammg Boa.rd Professtonal Engmeers, Scrennsts and Technalogwts
in the Engineering Industry (Research Report No 4, 1975).

4 Trade and Industry, 13 February, 1973, « Emp]oyment on screntlﬁc research aud development

in British indusiry . - -

5 According to one of their semor staﬁ' we should i dlsrega.rd ﬁgures that you get from our
Persoonel at the centre ” (Q 630).
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was needed. They believed that “ siatistical studies should be refined and
extended ” and argued that “If information on all these subjects can be
collected on a regular basis . . . 2 more complete picture of the flow of
qualified manpower and its deployment will be available as a basis for guiding
future. policy ™. It ‘is evident that the Government have paid little or no
attention to a recommendatlon which was crucial to any further and more
detailed analysis of a complex problem of great national importance. We
hope that the Departmient of Industry’s own alarm at the inadequacy of the
statistical  base will lead ‘to a ‘more serious eﬂort to improve the flow of
information in this area.

4,13, Detailed and regular analyses of the deployment of quahﬁed personnel
are not only valuable in assessing changes over time in the employment
characteristics of sectors of British. industry, and therefore of identifying areas
where action is desirable.. They are also an essential aid -in -comparing the
e¢mployment characteristics of British mdustry with these of - competitior
countries. - The. comparability of data from different countries is notoriously
difficult, and to achieve a high degree of comparability involves collective action
by numerous governments. Nevertheless it is evident from OECD publications
that the statistical -data on employment are markedly less adequate from the
UK -than from many other OECD countries. In one recent OECD survey, for
instance, total R & D manpower data were unavailable from the UK and were
therefore * boardly estimated ® by OECD, and figures for R & D manpower
by broad sector were completely excluded in the case of the UK2

4.14, We recommend that the Department of Industry should mlmedlately
revive the firienmial surveys of QSE’; and that the Government should in
future ensure that British measurement standards for scientific and technical
" activities are wholly compatible with OECD Frascati classifications® and take
whatever ‘further steps are necessary to explain to industry the reasons why
such information is. requlred

'I‘he Unattractiveness of Industry- _ :
 4.15. Despite the. inadequacy of cxisting statistics, it is clear from the
evidence submitted to us that many in industry regard the quality and quantity
of the flow of qualified scientists, engineers and technologists from universities
and polytechnics into indusiry as inadequate. Tt is equally clear that
industrialists recognise that the inadequacies are due not only to the nature
“and quality of the courses provided in the higher education sector, but also
to the fact that industrial employment is regarded by many potential employees
as relatively less attractive than employment in other sectors. Although there
is some divergence of opinion about the reasons for the unattractiveness of
industrial employment, the consensus view seems fo be that industry is unable
to compete with thé public services in terms ‘of ‘salaries  and career prospects,
and that the image of productive industry and the status of -applied sciences

1 The Flow into Emp]aymem of Sc:ent:sf.s', Engineers and Tecknologrsts (Cmnd 3760 1968)
paras 196-9 and Chapter XII.
20ECD, Patterns of Resources devoted to Research and- Expenmemal Developmem in the.

OECD area, 19631971 (Paris 1975).
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and engineering - amongst the general public discourages the ablest students
from considering employment .in industry or studying the subjects which would
equip them for such employment.
Pay etc , ‘ _ _
4.16. In e¢vidence to the Science Sub-Committee im November 1975
representatives of the CBI said that their members frequently complained. that
““the Civil Service offers higher salaries and more attractive conditions and
‘that ‘makes it very difficult for industry to recruit in competition with the
Civil Service” (Q 893, 1974-75). The principle of parity with the private
sector on which the civil service pay review system was based means that “if
industry puts up its rate ‘to attract people it merely pushes the price up
generally ” (Q 894 (1974-75)). - In ‘& subsequent Memorandum the CBI point
out that the pay of scientists in the civil service is related not only to that of
scientists in industry but also to the pay scales of civil sérvice administrators,
and that the effect has been to raise the pay scales of the scientific civil
service “to a level which is widely regarded in industry as being too high ™.
Industrial salaries were dlso restrained by the fact that * industry has to relate
pay to the value of the work done, and ‘to the funds available, whereas the
civil service can draw on tax revenues to pay salaries agreed by negotiation
and comparison”. The sitnation was exacerbated during the period of pay
tesiraint by the fact that civil service scientisis were on fixed incremental
scales (which were allowed to operate under the pay policy) while many in
industry were paid merit increases (which were forbidden under the pay
policy).

“4.17. The CBI also pointed out that competmon between employers was
“ considerably effected by percéptions of security ”. In the 1960°s industry had
faced stiff competition from the expanding univerSity sector ; since then
university expansion -had slowed down, and competition was now coming
particularly from the civil service and local government. In the opinion- of
‘Dr Duncan Davies - of ICI, there was “no doubt that conditions of high
inflation support argumenis “that the industrial sector may have a weaker
base in terms of long-term:security than the pubhc sector . . . in the public
sector, on paper at any tate, stability and secunty is built in ” (Q 895 (1974—75))

4.18. These views were Wldiﬂy echoed in evidence from individual compames
The Managing Director of EMI Ltd. pointed out that whenever mdustry trled
to offer comparable conditions and salaries the Civil Service “upped”
stakes. Private industry was working on an “ escalating ladder” (Q 515)
“if it'is money that you are seeking, you will have a better opportunity’ and
better job security if you go to, for example, the Post Office, who will offer
fifty per cent higher salaries -than’ mdustry, but with the added benefits of job
security.”” Moreover, the civil service not only offered betier pay and security
but also offered “the best research facilities in this country * (Q 514) The
Chairman of EMI’ summansed the situation as follows s ‘

T it is secunty you are after, you are unlikely to choose an industrial
env1ronment in which to work., If it 1s Wealth you are after you are very

1 Marnrandnm 79
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He believed that men went into industry for jOb satxsfactton and a “ reasonable
reward ”. The reward was unavailable because of pay restraint and oconormc
depressmn and ]ob satlsfactlon was “ exceedlngly dliﬁcult to get ”(Q 526)

4. 19 Representattves of Lucas Industrlos Ltd thought that * < eivil serv1ce
._rates of pay. in recent years have been in the middle ranks considerably .beyond
what: industry pays” largely because ©industry tends to have-had a lot of
instructions telling it what it can do about its pay levels over the years, and
‘this: has not mnecessarily applied to the Civil Service (Q:.791-3). Hewlett-
Packard Ltd. thought that “ careers in science, particularly in the UK, do not
offer rewards commensurate with the demand ” (p 134) and- private. industry
could not..do much to improve. the situation because if they paid scientists
_more “they-would be very heavily taxed ” (Q 385). Sumlarly represendatives of
the Oxford Instrument Company. believed that © The whole problem of attract-
‘ing and keeping the staff of companies like ours, and other compames in general
happy in the industrial environment in England in this. decade is. not an .easy
one ” (Q 449). There were “no young men between the ages of 18 to 23 who
want to- follow: in our-footsteps ” and, according to the company’s . Chairman,
the erosion of the * entrepreneurial environment * was such that if he were
‘twenty years younger he would “ have to think very hard—and I am not at all
sure of the outcome—as to whether I would do the same as I did. twenty years
-ago” (Q 461) . .

- 4.20. The explanations offered by many industrial representatives for the
unattractiveness of industrial employment in terms of pay and conditions tend
to 'be of a rather short-term nature: There is liftle doubt, of course; that average
incomes of QSE’s in mdustry have declined over recent years relative to average
incomes in the public service. The recent survey of professional engineers, for
instance, revealed not only a decline in the real incomes of engineers between
1973 ‘and- 1975, but also that in salary terms.“all State-related enterprises have
overtaken industry and commerce ”.' © We welcome, and have no doubt that
industry getrierally will also welcome the recognition by the Secretary of State
for Industry that “tc be-da technologist or-a’ manager within industry has been
a pretty lousy job” and of the need to ensure that “ whatever follows the
present pay policy will be flexible enough. to ensure that technologists and
sclenttsts who w0rk in mdustry are adequately rewarded i (Q 955) AR

421 ‘Cn the other hand the ﬁgures which- the Secretary of State presonted
to the Committee (see paragraphs 4.4 and 4.5) indicate that, compared with other
countries, British industry is not merely going through a period of temporary
difficulty in attracting qualified manpower: in comparison with other countries
British industry employs “ significantly > fewer QSE’s. . If there is some direct
correlation between. the employment of qualified manpower and- industrial
performance—and such a correlation is-implied in-all-the evidence from indus-
trial witnesses—the easing .of pay restraint is not Iikely to effect any- immediate
cure _to mdustry s. problems. It may- well  assist- in. 1mprov1ng industry’s
competitive " position as an omployor but_ the process of strengthemng the
mte]lectual muscle of Bntlsh industry is gomg to take tlme ' .

1 The 1975 Survey of Professional Engmeers'(1976), p3.
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Image and status

4,22, Perhaps more serious in the long term than relatively unattractive rates
of pay is the image of productlve and manufacturing industry and the status of
engmeers and apphed smentlsts in the community at large.

4.23. In his Memorandum to- us Lord Bowden the retmng Principal of
"UMIST, asks -

“Why should anyone want to go into in’duStry these days, 'if he

" remembers the hazards of life there, the rather unpleasant environment in

. which people have to work, and the contempt with which society at large

- s0 obviously regards those who create the wealth which everyone wants to
spend'?” (p 279).

Yt is. clear from the ev1den0e submltted by mdustnal witnesses that the ‘beliet
that their activities are poorly regarded by the community, if not régarded
with, contempt, is widely held and causes great concern to mdustnal manage-
ment.

4.24. A number of witnesses believed that the trouble began in the schools.
The Deputy Chairman of the Cambridge Instrument Company thought that
attracting able people ‘into industry was “a very significant problem indeed,
but T do think it goes nght back to school and the persuading of people to
go into engineering, physws or electronics in universities ” (Q 401). Mr J J
Righton, of Lucas Industries, believed that “ manufacturing industry ‘in general
has a very bad name in this country” and laid part of the blame on school
carcers masters, who “scem to think that going into manufacturing industry is
to do a dirty job rather than a nice, white-collar, clean job in one of the other
things ” *(Q 787). The Technical Director of Plessey Radar commented that
“The main problem that we face is a lack of appreciation in schools of the
—mterestmg work and the opportunity that exists for university graduates in
engineering in industry, There is a lack of encouragement in. the schools,
particularly the State schools, for people to go into engineering as a carcer now
(Q 614). He speculated as to whether the attitude which he claimed to see in
the State schools might arise from “ inverted snobbery ” (Q 6135). Accordmg
to the Institution of Mechanical Engineers, the. 1mage of engineering in schools
has for some years been ©extremely poor ” and “ it is still all too common to
meet the spanner and boiler suit syndrome and the situation is not helped by
the abuse of the word * engmeer R N .

425, It is questlonable however whether ‘the schools—or, for that matter,
the universities—can be held to blame for attitudes which are deeply entrenched
in_society. According to the Director of Patscentre International,

“ the status of an engmeer in Europe is higher than it is in the UK. .
A continental engineer is' addressed ‘as  Engineer’. - His letters Would be
* addressed to “Engineer Gordon Edge* or whoever it was. In other words,
- there is a deliberate attempt by the society to raise the status of the engineer
So that being anéngineer is-'perhaps more important than the ]ob ‘he-is
doing, and you do not mind doing high advanced ‘production engineering,

whereas in this: country it 1s a shop ﬂoor ]ob and 1s looked on w1t]1 rather
" apa deleaat POy MOEY
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wrote in The Guardian® that * the fact is that we suffer in this country a great
deal more from intellectual snobbery than from social snobbery . . . Engineering,
except for that.short period in the middle of the nineteenth century, has been
Jlooked upon as a second-class intellectual activity net-really fit to be compared
with the arts, classics, finance or even science. I suspect that the -trouble is
that the discipline of engineering is absolute. It either works or it does not ™.

4.26. In the opinion of most industrial witnesses, ‘the situation has been
made worse by the failure of British governments to emphasise sufficiently the
importance of manufacturing industry and by the tendency to invest an increas-
ing proportion of national resources in non-productive, albeit socially desirable,
services. As a result of these tendencies there is a far greater national pre-
occupation with patterns of consumption than with patterns of production and,
‘quite apart from the effect of relative salary scales, the resulting pattern of
priorities inevitably affects the attitudes of individuals within the society.
Government Ministers are now openly admitting the validity of this view of
past government policies. The Secretary of State for Industry told us that “I
think that successive Governments have not given sufficient attention to manu-
facturing mdustry, and it is a source of great concern to me that we have seen
the contraction taking place in manufacturing industry ” (Q 958). In his view,
“unless we get the manufacturing investment decisions properly in order, we
are not going to be able to pursue some of the cherished. social schemes that
all political parties in this country subscribe to » (8] 963)

The deployment of QSE’s

4.27. Having listened to and read with grea.t care the views of mdustnal
representatives about the attitudes of government and society towards industry.
and engineering, about the difficulties faced by industry in competing with the
public sector, and about the inadequacies of higher education, the Committee
are not convinced that the problems can be regarded as wholly external to
industry, as constraints placed on industry by a malevolent or unsympathetic
society.  In particular, even if the higher education sysiem is not producing
enough QSE’s of the right calibre, and even if industry is currenily unable
to offer competitive salaries or career prospects, one might expect that industry
would be making every effort to ensure that there is sufficient penetration of the
senior management and decision-making structure of industry by highly quali-
fied technical manpower. The 1jecor_d of Bntlsh_ mdu_st_ry does not_ substantiate
this expectauon ' o ' B '

4.28. We referred above’ (para 4 5) to the Department of Industry s conclusmn
that “ there are fewer QSE’s in top management of British manufacturing
industry than on the continent . - Although comparative information is scanty,
all the analyses of which we. have knowledge tend to confirm: the impression
that QSE’s in British industry are more concentrated in R & D functions than
elsewhere and that there is a much lower proportion of QSE’s in senior
management, particularly at board .level. Mr Jan -Glover, writing in. The
Chemical :Enginger, in Januvary 1976, concluded from a:survey of much of the
avajlable information that “ British engineers may fill. management posts, but

113 July 1976.
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they do not reaeh top posxtlons neaﬂy as often as do then: Contmental counter—-
parts ™. )

429. In 1967—68 the ‘CBI 'carrie'd out a sufvey of qualiﬁed manpower in
industry as part.of their inquiry. into relations between universities and industry.
Their report (the CBI Docksey Report) revealed wide . variations . between
compames of different size and in different sectors. 13 per cent of all the
companies surveyed (including 27 per cent of companies with less than 200
employees) had no qualified scientists, engineers and technologists on their
staff. In the remaining companies 33 per cent of “ senior management * (which
was not defined) were QSE’s (20 per cent engineers and technologists and 13
per cent scientists). The Report commented that “ Chemicals, pharmaceuticals
and scientific instrument§ score high, whereas food, drink and tobacco, motor
vehicles and paper and printing have less qualified staff in senior management ™7,
The Report also revealed that 22 per cent of all companies (including 14 per
cent of compames employing more than 5,000 people) had no qualified staff
on their main boards. Of those which did have qualified mainboard directors,
24 per cent were engineers and technologists, and 12 per cent scientists. In
the paper and printing industry 45 per cent of companies had no qualified
directors, and there were also high proportions in the textile industry (41 per
cent), food, drink and tobacco (36 per cent) and the metallurgical industry (30
per ceaty’. The survey also established that only 9'5 per cent of all QSE’s
employed in industry ‘were employed in senior management?,

4,30, With the “sparse and unreliable ” information available® it is difficalt
to know whether any major changes have taken place in the deployment of
QSE’s since the CBI Docksey Report was published, but none of our witnesses
has suggested that such: changes have takén place. Most of our evidence has
been taken from science-based companies, where the position has been better
historically and where there appears to be an awareness of the need to ensure
penetration by scientific and technical manpower at the top. management levels.
Even in science-based sectors, however, the proportions of senior management
and board members who are QSE’s appear to be much lower than the figures
for “top executives ” in other European countries quoted by the Department of
Industry :

431. It is is not our purpose here to demgrate the eﬁorts whlch may be made
or may have been made by individual companies or whole sectors of industry
10 improve the penetration of gualified staff into senjor management positions.
It is important nonetheless for those inside and outside industry to recognise
that the low standing of applicd science and engineering in society at large is
likely to be reflected also in the attitudes of many in industry, since industry is
not isolated from society at large but is.a part of that society. If, as indus-
tnahsts frequently clalm, too many of the ablest scientists and engineers are

1 CBI, Industry, science and universities, July 1970
- 2 ibid, page 26.
) zb:d Table 10 and Annex E..
i 4 zbrd Table 9. : y
.5 Memorandum 23 (Depa.rtment of IndUStry) .
" 6 The Director of Patscentre International told the Sub—Commlttee that' 1t was very much easier
to sell his research services in Europe betause he would be selling to senior management with
technical expertise. In his view contmental management wag more aware of the advantages of
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ablest scientists and engineers recruited into British industry are retained
exclusively for R & D work and are: therefore also isolated from - production
and management. This is a criticism often made of the civil service, but there.
is evidence to suggest that" it may apply with equal force—-and perhaps W1th_
less ]ust1ﬁoat10n—to mdustry o '

4 2.7 ust as we have ‘heard ma.ny cr1t1c1sms of the hlgher educatron sector:
from industry, so there are suspicions in the universities that many in industry
do not appreciate the valuable. role which qualified, manpower could play.
in their organisafions’. Imdustry muwst make it clear not only that they want
salaries, but also the opportunity of moving into the top echelons of manage-
merit with ‘as much. ease as their counterparts in Germany, France or the
USA and as their contemporaxies in Great Britain who have chosen to study
law or accountancy., Similarly, if industrialists want to attract the best post-
gradeates they must be prepared (o pay. for them. Students who have. spent
three extra years on a smnall maintenance grant to acqulre additional - skills.
are. unlikely to -be- attracted into compames who wﬂl pay a PhD no more
than a BSc, - - . ‘ _ ‘

4. 33 Mr John Lyons, the General ‘Seeretary of the Electrical Power Engineers:
Association, recently summarised the problems relatmg to the employment of
quahﬁed engineers as follows:

“ First, while We probably have the largest stock of sc1entlsts and tech-

- nologists with some kind of higher qualification. as a percentage of the

total labour force, other countries have a oonsrderably higher proporuona
at graduate level. -

Second, we have a drsproporuonately low proportlon of engmeers i’
manufacturmg mdustry, ‘and- third, a disproportionately high proportion
.of our engineers are’ in resesich and- development as compared for
example, with production and marketing. :

Fourth, a much smaller percentage of mdustrys top management have
an engmeenng or. teehmcal background than in. other ma;or mdustnal
.. countries, . .

¥ Fifth, we pay our engmeers Iess, at every Ievel than m other countrres,; '
' -mcludlng even Haly. i : ‘

Most of these’ remarks apply equa.lly fo sc1ent1sts as Well as to engmeers and
technologists. We have already indicated (paragraph 3.75) our sympathy with
the proposal from Mr: Lyons and others that the tiine may have come. for
a national inquiry into the engineering institutions. In the meantime we believe
there is much which industry could do unaided to begin to meet points- two,
three and four in Mr Lyons’ list. While much depends on the creation: of
an economic environment in which industry can thrive, much also depends. on

the sincerity of industry’s desire to improve its deployment of quahﬁed personnel
That cannot be ach1eved by govemment edict. , _

1-See, for mstance, para 6 of the Memorandurn from the Commlttee of Vrce—ChancellorS'
(Memoraudurn ) )
~%The Guam’mn, 19 Jaly 1976
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The need for government actmn on pay

4.34; Nonetheless the restoration. of ﬂe)uble pay hrmts is an’ essen‘ual pre-
condition of the policies which we are. asking industry -to, follow, and the
evidence on all sides supports the view that substantial advances in pro-
ductivity, on’which, ultimately, the validity of - aﬁl money incomes depends,
will not be achieved unless this occurs. Moreover, such ﬁex1b111ty is unlikely
to be conducive to the desired result unless differences in money incomes are

permitted by the fiscal system to effect significant| differences in real incomes:

~4.35. There is therefore one area in which the| Government’s responsibility
is clear and unmistakable. Although private employers probably have more
room for mapceuvre so-far as marginal adjustments of salaries and fringe
benefits are concerned than they would readily admit, the overall pattern. of
pay and the relative pay scales of -different ‘categories of employees is now
a matter of ‘government policy, not of puvate initiative. The salaries and
other rewards of scientists and engineers in British industry have, by the
Government’s own admission, been held down in| recent years and -are worse
than those offered overseas, or by British public service employers (Q 954).
If the Government is serious in its desive to rebuild British productive industry
it must create an environment in which there are adequate incentives to attract
the abl?estryoung- people into industty and awayLﬁ'om non-productive public
and private services. The ferms of Stage I of ithe current pay policy offer
no element of ﬂex1b111ty in this regard, and we recogmse the ovemdmg need
to énsure that Stage Il is successful., - - ‘ -

4.36. The Industry Secretary fold us that he hoped that * whatever follows
the present pay policy will be flexible enough to :ensure that technologists and
scientists who work in industry are adequate- rewarded ” (Q 955). Such a
development, to be effective, will involve a substanual departure  from the
principle of equal sacrifices, and, to be aoceptable ‘to-other groups, will have
to be justified by very Clear evidence of the overndmg need for unequal treat-

ment. In order to meet the latter aim, and to give some eficouragement to
those qualified people already in industrial emplosfment (as well as those young
people contemplating such employment) we believe that the Govermment should

establish a high-level independent review bedy *w1th the following terms of
reference :

(i) to examine changes in recent years in thp personal incomes (including
fringe benefits, pension provisions efc) of qualified scientists, engineers
and technologists in British industry compared with those of similarly
qualified employees in the civil and other’ peblic services ;

(ii) to compare changes in the personal mcumel etc of all QSE’s with
those of other graduates and graduate—eqmva!ents in the civil and
public services and the independent pmfeesmns H

(iii) to compare the personal imcomies etc o# industrially-employed QSE’s
in Britain with those of their counterparts in major competitor coun-

tries ;3 and I

(1v) to make recommendations comcerning tlle desirable future relation-
shin between the personal incomes of QSE’s in industry and of QSE’s
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be able to make at least some general provisional: recommendations before

agreement is reached on a pohcy to replacc Stage 11 of the Social Coniract.

4.37. The meaxs of 1mp1ementmg changes in the relative incomes. of mdus-_
trial QSE’s will be matters to be decided in the context of any future overall.
government pay pohcy, and it would be inappropriate to entrust the imple-
mentation of any one aspect of a pay policy to a separate agency. Whatever
methods and timescale are adopted, however, we urge the Government to g1ve'
public recognition to the importance of the problem by establishing the rev1ewr
body recommended above: and to adhere to the principles of the review
body’s recommendations when formulating future pay policies.

4.38. Whether or not the Government accept the recommendations outlined
above, they must now give urgent consideration to the pay of qualified indus-
trial personnel. It is essential for the future industrial health of Britain that
they move beyond the stage of sympathenc platitudes. :

Educational athtudes towards mduslry _

4.39. As we have pointed ocut above, it is not only low pay which dls-i
courages able young people from considering a career in industry. Sugges-
tions have been made to us—and are often repeated in the press—that schools,.
colleges and universities do too little to encourage a positive attitude towards.
industry, and even that they actively encourage antipathy- towards industry.:
These are very serious charges and, if they are true, the Government have a
right to intervene to correct the balance.

4.40. Accordingly, we recemmend that the Secretary of State for Educatmn.
and Science should institute an inguiry inte the aftitudes of school teachers and.
careers jofficers, and info the nature of the advice given to young people by:
school and umversnty careers advisory services. On the basis of the results:
of that inquiry the Govemment should if necessary be prepaved to issue guid-

ance to the education system on ways of improving advice on industrial careers..
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_.5. ACADEMIC-INDUSTRIAL COLLABORATION IN RESEARCH

- 5.1. The Evidence taken by the Smence Sub Committee durmg the current
session was published in weekly parts. under the title “ Industry and Scientific
Research ™, which indicated the Sub-Committee’s concern, arising out of their
earlier mqulrles with the nature of the input from the research carried out in
- the universities into productive industry. From the start of the inquiry, how-
ever, it was 0bv1ous that research collaboration was intimately tied up with
_ collaboration in educational matters and that-one area of collaboration-could
not be completely isolated from the -other.  Research and teaching in the
universities proceed in tandem and are not regarded by the universitics—or
funded by the University Grants Committee or even the research councils—as
separate activities. : :

5.2. The interlocked relationship between research and training at the post-
graduate level in particular is one of the key characteristics of university science
and engineering departments: the availability of postgraduate research students
with particular specialisms influences the ability of departments to undertake
particular kinds of resecarch, and theé ndture of departmental research pro-
grammes influences the subject .and -character of the postgraduate education
which they provide. It follows that whatever the intrinsic advantages of
collaboration in the research field, such collaboration will also 'have:a consider-
able influence on the educational work of the university departments concerned.
The following discussion is largely. concerned with -methods of collaboration
aimed at improving the take-up of unlver51ty research results by mdustry The
foregoing remarks should, however, be borne in mind. :

Why collaborate?

5.3, The Commlttee ‘believe that collaboration in résearch which achieves a
greater level of ‘iridustrial orientation in the universities can be regarded as
beneficial for that reason alone, whether or not there are ‘demonstrable returns
in terms of direct improvements in industrial performance.  This view contra-
dicts to some extent those of our witnesses about the: value of collaboration
in research. Although there appears to be agreement amongst witnesses that
the general level of collaboration is lower in the UK than in the United States
of America or in West -Germany, and thai such a situation is “far from
satisfactory ™ {eg p 75), many also believe that collaboration should be “need ”
related, and not *artificially created ” (eg p 134).  This view is repeated in
the recent SRC Report (the “ Richards * Report) on collaboration in engineer-
ing research: “It needs to be recognised that one of the conditions for fruitful
collaborahon is a sufﬁc1ently strong overlap either in motivation or purpose ™.

5.4, We recogmse that there is little to be gained from compellmg university
departrents and companies with few mutual interests to collaborate on research
projects which will be of little benefit to either. But if mutual understanding
and identity of interest are to -be regarded as precond:mons of successful
collaboration, we cannot see how the situation is going to improve with any.
semblance of the urgency which is required. For, as the Richards Report
acknowledges, “the stereotyped views held by each s1de of the other are as




stauwiuy DELWCER Tne two ~ sides . Lhe Richards Report concludes that greater
understanding: ““ can best be brought about by increasing the volume of ‘colla-
boration . That must imply the need for a certain degree of forceful persyasion,
if not of compulsion, going beyond measures designed merely to facilitate
cooperation between mutually - sympathetic ‘partners. Measures of the latter
kind are of course desirable and can be expected in the long run to have a
beneficial effect across the spectrum of higher education and industry. But the
situation appears to us to be such as to'demand more urgent measures to bring
industry and univerSities into closer ahgnment in order to ensure both that
educational courses take appropnate cognisance of ‘industrial manpower needs
and that the many companies who totally disregard the need for ‘trained man-
power are quickly persuaded of the value of utilising the skills and knowledge
available in the higher education system. *To overemphasise the need for
*“ mutual understanding ” as a precondition of collaboration will result in
allowing the existing laissez-faire system to continue, and even if it continues
at a higher valume it will not solve a situation which is umversally regarded. ag
damaging to the pexformance of Bntlsh 111dustry '

55. In the Cummﬂ;tee s view, therefore, every encouragement shou]d be
given to bringing the higher education system and. indusfry generally into closer
alignment,. and it may well be necessary: for that encouragement to include an
element of posifive discrimination hitherto wncharacteristic of British govern-
meént aid policies in either the educafional or:the industrial sectors, Colabora-
tiom is desirable because it is the only way in which one of the worst and
most damaging examples of Brifish obtuseness can be undermmed :

Metheds of coHaboration

5.6. In their Report in 1970, the CBI’s working party on universitics and
industrial research published a list of the various methods by which universities
and industry do—or could—coliaborate. Although there have been some minor
institutional changes since then,.the CBI summary provides a useful checklist
of the activities which we are discussing here, _and 1is. reproduced in Table 4.

TABLE 4

Ways in: 'which umversmes and mdustry can
" collaborate

1. Personal assistance. from' industry

university activities' )
Lectures by industrialists at umvers1t1es
Industrialists servmg -on umversnty and
faculty committees etc. -

Industrial advice on, and provismn of prob-

lems Tor, research.
University . staff - and
mdustr -
Industnal advice on. cun'icula

students visiting

Use of industrial laboratones for h]gher,‘

degree work.:
Secondment of mdustnal staﬁ' to work at
universities. . . .
Technical advice or assmtance
Use of equipment or facilities in industry.
_Instrument development.

with .

2 Use of university staﬁ' and facxlltles
. Industry using more consultants, :
Industry sponsoring research at universities.

Provisions of special advisory or con,sultancy
services,

Secondment of m:uversuy staﬁ' to work in
industry. . - .
Refresher oF retrammg COurses.

Tndustry. sponsoring. sandwich . stiidents and
also prowdmg suttable training. )

. An increase in multidisciplinary prOJects
Use of facilities or eqmpment at umvermﬁes
by industry.

3. Joint actlvmes )

Joint research ‘programme w1th work at
university and in industry,

. Interchange of staff.

Joint superwsmn of students

1bid, para 5.
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_Local * science-based *- industry developing
from university departments. - :
Joint meetings of colloquia.

, Joint appointments.

Research Associations translate research into

technology for smaller firms and feedback to
universities.

Ministry of Technology Industrial Units.
University Grants Committee  “ pump-

4. Positive role of * third parties »* ' _priming * support for schemes of assistance to
. Industrial Liaison Centres run by universities. - - industry. - o : T
Science Research Council Schemes for _ Professional institutions. encourage joint
improving contacts®’ ' activities and influence curricula by professional
el o . s requirements. _ : _ )
@ %)A(isase)r? t1.ve Awards o Pure Science . MinTech industrial liaison officers encourage
y university-industry links, . .

(5) Industrial studentships and fellowships: -
® Y P CHOWSIIDS; 5. Financial (or similar) support from industry

(¢) Awards for science, industry and school 5 university activities

Efzachmg (‘J}SSIST) * Grants for research withou_t a fixed timescaié
(d)  Instant ** awards; : Y . :

or agreed programme.
(¢) Graduate schools; . Grants for studentships, fellowships ete,
- {f) Support ‘for_ collaborative . ‘research. '

L.oans or gifts of equipment;
grants. Endowment of a chair or university post.

- Source: CB, Industry, Seience and Universities (1970), Table 64. -

Industrial money

5.7. During the previous session we asked a number of universities to give
us information about the extent to which their research activities were funded
by industry, and in the present session we have asked a number of companies
about the level of their direct cash support for Tesearch in the universities.
The overwhelming consensus amongst our witnesses was that the questions
were irrelevant. ' The "important considerations. were personal contact ‘and
cooperation, and there was, if anything, a movement away “from patronage
to participation ” (Q - 865, 1974-75). The CBI quoted figures for 1969-70
which showed that industry contributed £3-6 million to research in wniversitics
and further education, compared with a total industrial R & D spend of £409
million and a total spend in: universities and further education of £91 million
and they thought -that industry’s cash payments to universities had since
declined further. They argued that “industry as a whole discharges its general
obligation to support university research through the tax system ” (Evidence
p 391, 1974-75). Similar views were expressed by representatives of a number
of individval companies. S

5.8. Although the Comimittee are in complete agreement with the view th_at
collaboration which consists solely of disinterested payments out of 'the “ Chair-
man’s vote ” is unlikely to Iead to any great increase in'the industrial relevance
of university research, we are not convinced thz_it' Bl_'msh mflustry _should_ be
‘complacent about the very small proportion of university funding \fv]ngh dem_fes
«directly from industry: Money is as good-a Iubricant as any in improving
contacts between” individuals or between institutions, and we doubt _wl.]e:d}cr
‘the most academic of depaﬂments would refuse to re-orientate their activities
to some extent if offered sufficient financial inducements for doing so. - If only
2-2 per cent of the value of total research contracts with the science depart-
“ments of the University of Oxford derive from indusiry (Evidence p. 3§9_,
1974-75) it would hardly be surprising if 98 per cent of the research carried
‘out in’ these departments was of little relevanice to industry. ‘By way of contrast
‘the industrial relevance of much of the work of the Cranfield Institute of



Oxford™. ' R I

5.9. Industry does not, of course, want “all univefsity rescarch, even in
engineering; departments, to become “applied ” in the Rothschild or adminis-
trative sense of being directly commissioned by a user” (Evidence p 392,
1974-75). Neither do the universities, nor do this Committee. On the other
hand, by not making larger contributions to university departments industry is
making little effort to buy in to the research effort and hence to influence the
postgraduate—and undergraduate—training in the universities. Whatever pro-
cédures are devised at a national level to .encourage a greater orientation of
university research and training towards industrial needs will require positive
back-up at the lével of the individual university department and the individual
company. It may well -be that many companies are reluctant to put up cash
for university research from which the short-tetm commercial return is likely
to be small. We therefore believe that there is a good case for devising financial
incentives—possibly in the forma of generons tax allowances—to encourage
companies to place out-of-house research contracts with universities. '

Personal confact.s'

5. 10 There are already numerous- and varied contacts between mdlvxdual
university depariments and: companies covering all the possible areas of col-
laboration listed in Table 4. Because many of .these contacts are developed
informally and on a. person-to-person basis they are largely unquantifiable,
particularly because many involve no exchange of funds and are not therefore
noticed in the accounts of the universities or the companies concerned. There
is a great preference on both sides for contacts of an informal nature. Accord-
ing to Professor W A Mair, of the Department of Engincering at the University
of Cambridge, we should not be talking about relations between universitics
and industry at all, but about * relations between people in the departments and
people in the industry ” (Q 183). The Chief Scientist of the British Steel Cor-
poration thought that the most important points of contact were “just a matter
of dropping in, meeting at conferences, and things of that sort” which ruight
eventually lead to formal rescarch contracts (Q 557). And the Managing
Director of NRDC thought that the major obstacles to bringing universities and
industry into closer collaboration were “ just people ”. All the arrangements
for improving laison were steps in the right direction but in the end “ it really
comes down to people . He did not think that “setting up a lot of new
committees is the answer ” (Q 170).

© 5.11. Obviously the aim must be to re-orientate the attitudes of people and
not just-of institutions, but too great a reliance on purely informal contacts
may result in the ‘neglect of those areas of industry and those umiversity
departments where the need -for collaboration is greatest. Companies and
university departments who place their confidence in informal contacts are

probably for the most part those Whlch are aIready col]aboratmg with some
success and will continue to do so.

512, A widespread device for producing informal, pérson-to-person 'contact
is the personal consultancy between a company and an individual academic.
There is a. partlcular predilection on the university side for such arrangements,

1 Memorandum 41
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in which the universitics are not involved as institutions, parily, of course,
‘because personal consultancies are of financial benefit to the individuals con-
~ cerned, An increase in consultancies was recommended by the CBI’s Docksey
'Report in 1970 Although they noted the absence of any widespread demand
in industry for more consultants, they considered them to be a valuable stimulus
to companies of all sizes. The Richards Report, on the other hand, pointed
'out that consultancies were a method of using existing knowledge, but “ research
is usually not involved ” and noted that the benefits to universities as institu-
tions were limited and could ° occasmna]ly turn to embarrassment™., It is
certainly true that occasions can arise when senior members of departmcnts
are deeply involved in personal consultancies, leaving their more junior colleagues
to carry on the routine work of their departments. Apart from the element of
unfairness, such a situation does not do much to orientate the activities of
the departments as a whole towards industry. There is therefore much to
be said for the more widespread use of younger académic staff for consultancy
purposes, and for departmental consultancy arrangements which are of benefit
o departments asa whole rather than md1v1dual departmental staff.

5.13. During their visit to the Umted States of America in September 1975,
Members of the Science Sub-Committee were impressed by the quite: wide-
spread practice of appointing senior academic scientists and engineers as
non-executive directors of industrial companies. This was regarded by those
whom we met in the USA as a useful device for ensuring that a relatively
objective scientific voice was heard when major company policy and investment
decisions were being taken. This practice is much less common in the United
Kingdom, except in those relatively small science-based companies which have
sprung dircctly out of university departments. Witnesses from large companies
were not altogether enthusiastic about this practice (eg QO 656, 778). Although
the Managing Director of EMI, for instance, thought it would have advantages,
he thought it would be difficult to identily individuals with the right mix of
skills. There was “more a tendency towards the academic on the professorial
side in this country than there is in America” and from his own experience
at Oxford he did not think that in general there were the skills amongst
professors there “ for which one would be looking to add real strength to the
board room * (Q 509-10). 'We realise that it is impossible to lay down any
firm rule about this but we believe that companies should give serious con-
sideration to the possibility, particularly those companies which are major users
of university products in the form of manpower and research ideas. It is
perhaps significant that one company Which has retaincd a university professor
as a main board director is Hewlett-Packard Ltd (Q 352) who in many
ways have followed the practice of their American parent in fostermg contact
with universities at all levels of the company.

5.14. The Committee are very much in favour of the development of ad hoc
relations between companies and university—and polytechnic~-departments
at all levels, since this kind of interpemetration must provide the Iong-term
key to fruitful co- operation. We welcome the tendency to recruit people from
industry to work as part-time lecturers or professors (eg Q 653) or as directors
“of 4ndnstrial liaison units (eg Q.340) which are the universities’ ecuivalents



UL allalgeddCiils: VI Oy - deVel0p . SPORtancousty: where. he. 1Ievel ol muiual
understandmg is high, which will not. lead to. rapid- short- term 1mprovements _
in relations across-the-board, we believe -that every encouragement should be
given “to' university. .and : indusirial employees to make. contact in th1s way
. and any obstacles should be removed. - In particular we agree with the CBIl
§ Docksey Report that employees who are willing .or. eager fo collaborate shouid
be given the time to do so, and that both universities and mdustry should regard
such weork as part of their normal activities, success in which should be taken
mto accmmt when promotmn lS consmered :

Liaison bureaux m{u.smal umts etc.

e "5.15. In recent years many unlversmes have estabhshed separate orgamsa-
%’ tions either to foster liaison and collaboration between their departments and
~ Joutside organisations (usually called * industrial Haisen bureaux ™), to prov1de
ﬁ general consultancy and research facilitics, often of a mult1-d1sc:1phnary nature,
7 1 for outside orgamsatlons (““ university consultancies ) or to exploit the results
of research in-a particular area on a commercial basis (¥ industrial umts_ ).
On occasions the work of these orgamsatmns overlaps S

%’5 f 5.16. A large number of umversmes—perhaps the majority-—now have small
v industrial ligison bureaux designed to foster collaboration with outside organisa-
o | tions. They often consist of only one or two full-time officers ‘and are not
A § directly concerned in research or teaching activities. They visit industrial com-
.. i panies, advertise in mdustry the research services available in university depart-
I ménts, assist in arranging industrial projects for postgraduate students, and,
«.] in some cases, advise departments on patenting techniques. Some, such as the
U111vers1ty of Manchester Research Consuliancy Service, publisk periodical

! magazines and newsletters aimed at their potential 1ndust1‘1a1 clients. Two have
Iecently acted as local agents for NRDC1 ' :

517, Many of thesem]hl,glggz_lwbgreaux were estabhshed w1th the help of pump-/‘,.

priming * granfs from the University Grants Commitice between 1967 and’
1573, but_ have now been taken over by Theit arent 1nst1tut10 - a

cléarly regarded--as.a.success b both by i th JC

i St s

responsi bility..for... ihemrmanagement
Group,.regard ¥ this low-cost operatlon as ¢ :
belpin rove miitual un sfé"aéaiﬁg“;”"””We agree. We beligve that the

overnment should revive the. practice of making ear-marked granis for this
purpose, eltheg' to assist.in. the establishment of new bureaux, or to help out those
universities Wh'l_”_h.,‘ face-diffieulties-in-maintaining existing_buregiix “because of
'R;essu;emon -their general funds. Tt m mght be@yggprxate for of These grants 'io be
made in future not by the UGC; as in the past, Bt By the Department of
Industry. . We do.not believe that laison, bureaux should be expected to-be

self supportmg or to earn a large income for the- un1vers1ty “THeif ™ prithary
purpose is 5 to 1mprove academmmdustnal understandmg and ca- operahon

- ST18TA smaIIer number of uvniversities have estabhshed general umverszty
consultancies, which' operate on' a cominercial basis to provide research and
consultancy servmes to external clients. ~Some, such- as those at- Edmburgh-

1 Memorandum 34, para 3.
2 See para 3.55 above, and Memoranduin 5.
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and Bath, were also established with the help of UGC grants, but were
expected to become self—supportmg It is usual for consultancies to be estab-
lished as limited liability companies with a board of management drawn from
the parent university ‘and industry. - Examples include ULIS (the Un1ver31ty of
5Leeds Industrial Services- Ltd) and- Loughborough Consultants Lid.

5.19. It may. well be that not all unlvers1t1es have research act1v1t1es or an
appropriate scale or of an appropriate nature to-support a commiercial operation
of the kind described above. In principle, however, we believe that commercial
operations of this kind are desirable not only as a means of achieving a
“financial return from the expertise available in the universities, but also as a -
means of accustoming academics and administrators to work according to
commercial criteria and within the kind of commeréial and time restraints
usual-in industry, since 1gnorance of industrial conditions is one of the charges
‘often levelled against universities by industrial critics. In casés where individual
universities could not support such consultancy companies there would be
advantages in arranging for them to buy in to existing consultanmes in neigh-
bouring universities, or to form consortia for this purpose. There is no reason
why such consortia should not also include local polytechnlcs

5. 20. Industrzal units, operatmg with theit own tesearch and engme\,rmg staff,
have been established in a number. of universities with particularly strong
research teams in particular academic areas. These were largely started with
the help of substantial funds from.the former Ministry of -Technology or the
Wolfson Foundation, Perhaps thé most-well-known  and' successful of these
units-are the Cranfield Unit for Precision Engineering (CUPE), which received
a MinTech grant in 1968 and now has a staff .of about 50 and is self-supporting
on ar -annual tufnovér of more than £300,000; and the group of Wolfson
Units at the University of Southampton, including Noise and Vibration Control;
Eiectrostattcs, Electronics, Materials and Marme Craft.

- '5.21. Whether supported by the UGC, - the Mm1stry of Technology or the
'Wolfson Foundation these units appear to have been- generally very . successful,
and it is to'be hoped that further funds will be made available from public
funds for such ventures in the future. The Committee regard the work-of the
Wolfson Foundation, all of whose industrial units have proved financially
viable!, as particularly praiseworthy, and as an example to other industrial
organisations as well as to government departments, of the effective stimulus
which can be provided by the imaginative use of sizeable, but not enormous
funds. We urge the Government to-make further funds available for activities
of: this kind. Although we agree with the Directot of the -Swansea Tribology
. Centre that “it is probably’ unimpottant which Government Department shoutd
act as the agent for such fundmg P2 we believe that the Department of Industry
could use this method as‘a means of mtervenmg to st1mu1ate co]laboratwe
research in selected industrial sectors.”

Sczence parks etc

15.22. Members of the Se1ence Sub Committee VISlted the new Cambridge
Sc1ence Park and took evidence from the organisers and tenant companies at
T;mlty College in December 1975%. They have also received Memoranda




Lancaster‘

5. 23 The concept of the Science Park has been borrowed from the Un1ted
States of America where, in May 1974, therc were 82 science parks in 28
different states. On average the American parks are large (about 650 acres)
and employ large numbers of qualified staff.  Most American parks are not
restricted to science-based companies, and some have tended to become generaI
industrial agglomeranons located near universities Q 229) '

oS4 “The present developments associated with British universities are. very
much smaller, The Cambridge Park, opened in June 1975, had only four tenant
companies by the end of that year, employing about 150 staff, on a 13-acre site.
Its activities are limited by a planning agreement to scientific research associated
with industrial production, light -industrial production dependent on regular
consultations with local university or other scientific institutions, and ancillary
buildings. It is planned eventua.]ly to prov1de employment for about 1000
people (Q 220). - P

5.25. The Heriot-Watt Research Park at Riccarton is on a 20-acre site donated
by Midlothian County Council within the University Campus. This park is also
intended to be used only for research and development and the manufacture of
prototypes and specialist high fechnology apparatus. The. first tenant contract
was negotiated in 1971, and the Park now has five tenant organisations, including
the. University’s Department of Petroleum. Engineering. The Park was estab-
lished as “ an act of faith on the part of the University, aimed at encouraging
industry to establish research and development activitics on the Research Park as
a means of strengthemng the 111terface between, the Un1vers1ty and Industry
{(Memorandum 6). . . ‘

5.26. The University of Lancaster have not established a science pa:rk as such
but have collaborated since 1968 with the City of Lancaster in a scheme (called
“ Enterprise Lancaster ) to attract small science-based companies into the area,
the City offering sites, buildings and assistance with housing, and the University
offermg access to equipment, library and computer facilities, and liaison with the
science, engineering and management departments of the University. Fight of
the twenty companies established in Lancaster under the scheme are regarded as

smence-besed” and a further elght as”‘ engmeermg !technical based s,

5.27. The Cranﬁeld Institute of Technology have also acqmred a number of
tenant organisations, including a Research Association, and branches of two pri-
vate companies. Although the Institute say that they sce themselves I as a
federation . of interests relevant to the advancemeni of industry ” and not as a
science park!, there appear 10 be close similarities between the grouping of in-
erests at Cranfield and developments taking place at Heriot-Watt and Cambridge.

5.28. The Committee are very much in favour of these developments, - They
symbolise the awareness of the universities concerned of the need to collaborate
with industry ; they assist in the creation of an environment in which collabora-
tion becomes a normal activity in both the academic and industrial environ-,

1 Memoranda 6 and 7.

2 Unreported evidence.

3 Memorandum 7.

4 Memorandum 41, Annex.
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ments ; and they provide the basis of organisatidns capable of providing facilities -
to university researchers to estabhsh then- own sclence bascd compames o exploit
the results of their research ' : : .

- 5.29. The Commlttee feel that facﬂltles of the 1atter kind are. particularly
desirable in order to assist in the growth of awareness amongst young research
workers of the advantages of taking their research down the line to product de-
velopment. Both the Science Park at Cambridge and the Heriot-Watt Research
Park already have small-private tenant companies established to exploit spin-off
from high-technology research within university departments (Laster-Scan Ltd,
and Bdinburgh Instruments Ltd). At the University of Lancaster imaginative
use has been made of the University’s original building in the city centre by con-
verting it into a multi-occupancy building “ to-provide high quality accommoda-
tion at low cost to- assist new firms to get established *, The organisers of both
the Cambridge Park and the Heriot-Watt Park aim- to establish similar multi-
occupancy buﬂdmgs . _ . :

5.30. The developments at Cambridge and Heriot-Watt have been launched
with enthusiasm and are regarded by the small number of tenants already on site
as successful. ~Significantly, they have had little direct help from the Govern-
ment, and have suffered from the economic recession which hias made the estab-
lishment of new companies more difficult. They are, however, long-term ven-
tures, and it is to be hoped that the;r activity will pick up as the economy begins.
to expand again. Although it is difficult to believe that sufficient capital or ap-,
propnatc sites are likely to be found for such developments on a large scale in
the UK in the foresecable future we believe that more active encouragement
should be given by government departments to those universities wishing to start
such enterprises. We believe in particular.that the Government should seriously
consider the provision of specific financial help to. Heriot-Watt -and Trinity
College Cambridge to enable them to build and offer at peppercorn rents multi-
user facilities for small science-based companies estabhshcd to exploit the results
. of university research projects. We also believe it to be undesirable that the.
essential development and growth of companies in such science parks should
be unduly inhibitéd by excessively restrictive aud unimaginative pla:nmng
condmons B S

'I‘he transier of teclmology .

" 5.31. We argued above (paragraph 5 3) that university-industry research‘
¢ollaboration is desirable’ @s a means of improving mutual understanding,
. whether or not it leads to-immediately discernible returns in terms of improved |
industrial performance. Nonetheless on¢ of thé main teasons for wishing to
improve relations between the two “sides ™ is to produce improvements in the
translation of ideas and discoveries into marketable products. '

- 532 In the following Chapter we “discuss the process of innovation as a
factor in achieving success in industrial production. In this Chapter we are
concerned with the existing mechanisms for transferrmg knowledge and the
effectiveness, or otherwme of the mshtutlonal ma,chmery dewsed to assist such
transfers,

- 5.33. There are dangers in- generahsmg about ﬂns sub1ect The ﬁrst is o



nor even thé major executer of fundarnental research-in the UK. ™ A very:
much larger volume of fundamental and applied research is carried out in:

government research establishments, industrial research associations and in
individual companies, and the process of “technology transfer” from and

between these sources may well be of much greater importance than whatever;
dirgct transfer may take place between the higher educauon sector and mdustry

' 5.34. The second danger is to assume that the transfer of lcnowledge from

universitics—or indeed, from GRE’s, research associations’ and. industrial
laboratories—i¢ the main Key to industrial success, and that, if only a situation:
could be created in which ideas and men moved freely between dlﬁerent"
! organisations, the nation’s industrial problems would be solved.” As we

' out below® industrial innovation is a_complex activity in which the crucral

i i e

" variable is more likely to be monev_than ideas. While ease of transfer is of

1mportance, therefore it is not a substitute for resources Or COMMATCIAl ACUTIEH, ~

Sty
niey
R e

5.35. A third danger is to assume that the characteristics of the potenual

transmitters and receivers of ideas, on both sides, are generally similar, and

that a uniform degree of effort is required—or desirable—to trapnsmit ideas

from higher education in general to industry in general. = That is obviously not
the case. There are some industries—such as the chemical, pharmaceutical.’
-4 and advanced electronics..industmes—Wwhich are un w'Elou'B‘t‘“”&'ﬁy science-based and

LT X

where—prodiict improvement _often.. stemis . directly

5., HEE quite tundamefital
ddvamtes

knowledge may be much less, and product improvement is much more depen-

dent on applied development work and better engmeermg design. Similarly;
some academic disciplines (such as computer science or pharmacology) will

require a more intimate awareness of industrial practice for purposes of both

teaching and research than w111 _some others, such as mathematics or. pure

physics.

5.36. Desplte the above quahﬁcatlons, it can nevertheless be argued that it 1s

desirable to ensure that the best possible climate and conditions should- be
created to facilitate the transfer of knowledge wherever the potential exists. It

cannot be the function of Parliament or Government to require the transfer of’

knowledge where there is no knowledge to transmit or no application to which

it can be transmitted. It is a function of Parliament and Government to ensure.
T that conditions exist to allow the potential for: transfer to. be percewed and that..

there are: no- unnecessary Obstacles to prevent it.

The example of chemzsrry

;5 37. We have already remarked (paragraph 3.15 above) on the high regard
in ‘which academic chemistry is held by the chemical industry. . This. high
regard extends not only to the educat10na1 functions of university and poly-
technic - chemistry - departments but. also to- their performance as. sources of
knowledge for use in thé chemical industry. In his evidence to us, the Chairman
of SACRHEI2 emphasrsed the “ reiatwe ease of technology transfer ” in

1 Chapter 6.

2 The Chemical Soc1ety S Standmg Advxsory Comnuttee on Relatrons betweeu Htgher Educatmn
and Industry.;.

i kilowledgo,... There are other industries—particularly in the g&neral
----'manufactunng sector—where the need for advances on the frontiers of

g
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chemistry: and:claimed -that: ** we: have-been unable:to. find. significant’ examples
of: mdustry failing to-take. up ideas developed -in ‘university cheristry, research .
This.-was largely.: ‘because -the: chemical.‘industry. was . -well-defined, - whereas
¢ There .is ot in the:same: 'way: a physics industry or.a: biclogy industry », and
because of “ the long-standing, close; personal, often: Christian-name. relation-
ship between::the .chemical vindustry and -the universities :(Q :1}.- To make
quite certain that this: desirable .situation - continues;  SACRHEI - were. con-
sidering “the extent to which industrial advance may be held up in areas
where technological exploitation has reached the limit of knowledge ” (p: 3) and
were-considering ‘the establishment of “a small-advisory body which would be
available for anyore in-universities ‘who has- ‘made’a- chemical advance which
he thinks has not beén adequately -assessed by British- industry ” which ‘would
be “a court -of - Iast resort > aft'er dlrect approaches to 1ndustry and NRDC
(Q 22) I pECE 35

sectors or academic, dlscrplmes, although it may be hoped that a closer ahgn-
ment of much university teachrng and research may-in the long run ‘produce new
academic divisions ‘which may mere’ ¢losely resemble the- d1v1srons between
industrial ‘sectors. If for instance the teaching of manufaciuring technology s
suocessfully 1rnp1amed in 'the universities (thrgugh the  Teaching’ Company ”

or other devices) the day may come when univeisity departments of production
engineering relate maturally and easily with “general manufacturing 1ndu3try
But that day is a long way off. :

-5, 39 Nevertheless, we believe ‘that the example of ‘chemistry deserves careful
study by other industries ‘and - other * academic chscrplmes and that attempts
should be made to establish similar bodies in' other areas. “We are espécially
attracted by the prospect of such a joint Committee performmg ‘the function
of assessing industrial needs for new areas of ‘basic research and of marrying
the output of the universities to the requirements of ‘the industry. It is prefer-
able, in principle, for such activities to be performed through bilateral channels
than through the ageéncy of third parties, whether they be government depart-
ments or résearch councils, although governrent agencies eantiot be excluded,
even in the case of chemrstry, since they prov1de many of the funds

The gap betvicen research amd development

540 Our ev1de11ce has led us. to conclude that the prmcrpal Weaknesses in
the existing mechanism for transferring the results of research from ‘the hrgher
educatron sector to. mdustry arei— . ;

(1) o the identification of the stage in the process When a. prece of
research ceases to be speculatrve and becornes a potentlal product or
process ‘and:

(2) in-the’ allocat;on ct funds to support a potentral development through
that stage. | .

; 541 This: concIusron conﬁrms the ﬁndmgs of the Rlchards Report on
‘Academzc—lndustnal -Collaboration in Engineering Research; that there:is: what
fthat Report descnbes ‘as: ..:'pre-development gap » Whlch anses from
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- onice the conceptual ideas have been elucidated and some-Tough indication

is available of marketability and production problems. The industrialist

on the other hand, and to.a lesser extent the-NRDC, sces’a marketable

.+ product as worth developing only if it ig alréady being demonstrated in pﬁot
' form and has a predlotable nme-scale to proﬁtabﬂrty m, 'f R

Althongh the Rxchards Report is concemed only with engmeermg research—
and. stresses the. need to-consider engineering; separately from -scientific. research
——our evidence suggests that the gap to which they refer applies equally to any
piece. of -academic research. w1th potentxal apphcanon Natura]ly the majority
of examples are Iikely to, occur in engineering or applied .science subjects but
steps by the Government to improve the situation—apart from any which may
be taken by the SRC Engmeermg Board—should not be conﬁned to engmeenng
alone

542 As the R1ehards Report suggests the gap atises- from understandable
differences. in the attitudes of academics and industrialists towards the commer-
cial potential of a piece of research. The academic. researcher may envisage a
product as soon as he has demonsirated that the potential product can be made ;
the industrialist may well be unable to envisage a product until he knows how he
will make it, what it. wﬂl cost to make i, and whether there are. .customers to
buy it. . :

5.43. This difference of view would not.be of much Jmportance if the academlc
pad funds fo spend on demgmng and, building prototypes and assessing the
market, or if the industrialist had funds to spend on the support of potentially
high tisk R & D. Generally speaklng neither. situation is likely to obtain. The
industrialist will normally not. put up. money. for work which is still, in his view,
speculatwe unless. he is more or less certain. that there will be an_outcome, or
unless he is authorised by his company to be phﬂanthropm The academic, on
the other hand, is. likely to be funded by a Research Council primarily con-
cerned w1th the support of research ~which conforms with purely academic
criteria of “excellence ” and “ timeliness and promise.” A Research Council
is unlikely to support work which they regard as development rather than
research.

5.44. This situation has been. spe}t out to the Commlttee in categonoal terms
by the Science. Research Council. ' In their view, if © the main purpose of ‘the
proposed research is specifically to develop a machme or process, or is directly
related to the achievement of the objectives of’ other Government Departments,
‘then it’is not norma]ly appropnate for SRC to fund the’ project . Although
the Council’s Charter gives it-wide powers to support research and development,
its role is limited “ by administrative understandings of what it is appropriate
for SRC to support and what.is-the. responsibility. of ‘other bodies ™ (p 20).

5.45. The other public body particularly concerned is the National Research
Development Corporation (NRDC). - The 'Chairman -of the SRC. explained that
the =5p0int. of: the statement : quoted—:.—above was that-“.if"a particular. inVestigator
has in mind:inventing ... a:machine, -or perfecting-a: machine, which-is then
a-marketable. product, 1f it is somethmg which he mtends to produoe or get a

‘1SRC, op eit, para 17, i e SR
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firm to prodiics; then ‘the ‘actual ‘avenue for this is* the National- Ressarch
Development Corporatlon We have a s1tuat10n where the SRC 1s supposed to
abut on NRDC ” (Q 45)

'+ 5.46. The explanatlon of the respecl:rve roles of the Research Councﬂs and
NRDC gwen by .Sir Sam:Edwards: accorded with :our understanding of. the
system, but ‘since-it: is:-was clear from-all ‘our.previous evidence that there was
some doubt in-the-university-system whether: the practice- bore any resemblance

- to the theory, we ‘decided: to seek further views; partlcularly from industry, -on

the NRDC’s performance as the: supporter of potential mnovatlons across thc
gap from research to development : -

NRDC

547 NRDC descnbed the funct1ons 1a1d down for 1t under the DeveIopment
of Inventions Act 1967 as follows: —

“ Broadly, the Corporation is. permitted (@) to secure the development

‘_ -and exploitation of- inventions Iesu}tmg from public research and of any
other invention which, in the opinion of the Corporatmn is not bemg

. sufficiently developed or expl(nted (&) to acquire and to license rights in
such inventions ; (¢) to promote and assist research for satisfying specific
practical requirements and likely to léad to an invention : and (d) to assist
the continuation of research that is likely to lead to mventlons of practical

importance. In all of these sectors the Corporation can’act only ‘where
.the pubhc interest so requrres

:The Corporauon added that it was requ;red by the Act “to attempt to match

income .with outgoings, insofar as that . .can: be: _done con51stent1y w'1t11 the
‘fulﬁlment of its functions ™ (p 51). :

s, 48 NRDC therefore has very wide potentlal powers, and also some rlghts
Most notable amongst the latter is the right to exploit the results, if it wishes,
of inventions from certain Government éstablishments (but not alt) and of certain
categories of inventions from the universities. This situation is rather confusing,
and was not made any less so fo]lowmg Mr Peter Docksey’s teport to the DTI
in 1971 on The Government Role in Developing and Exploiting Inventions'.
Although some of Mr. Docksey’s main recommendations (including the estab-
lishment of "an “ overlord” Government Development Council) were not
accepted, his réport led to the prmcrpal multi-purpose civil government research
‘gstablishments (mc}udmg the National! Engincering Laboratory, the  Natiomal
“Physical Laboratory and Warren Spring Laboratory) acquiring the freedom to
exploit inventions ~ without- refereuce toNRDC. Mr Docksey’s Teport. left
untouched the  existig ‘situation in~which rights in ‘inventions arising from
‘university research sponsored by Government Departments and Research Coun-
- cils are the property of the sponsonng body and are normally offered to NRDC
“for exploitation: whereas ‘rights ‘in inveations arising from' research supported
'by the umversmes generaI funds rcmam the property of the umversmes

: 5. 49 In view of the “fact: that almost a]l ‘university funds denve from the
Exchequer, the unequal treatrnent of Research Coruncﬂ :sponsored-and - univer-
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certain flexibility. As we made clear in our first Report1 the gradual, erosren

of the universities ability to support research and the increasing cost of most -

individual research: projects has made:university: research- generally more depen-
dent on. Research : Council-support: and. the- volume :of unsponsored: résearch
likely:to lead (o -exploitable: inventions: :is -therefore .relatively' smaller, and

NRDC's potential role relatively larger. ‘In the case of research.not’ sponsored

by Research Councils and Goyernment Departments, NRDC may be approached

by university: departinénts for help; or. may. itself -offer- help -on: a" royalty~

.these. activities. NRDC' is actmg m many Ways as an. altematrve source of

sharing basis. In recent years “academic institutions bhave replaced- Govern-
ment Departments as the biggest single source of public-sector inventions offered
to NRDC” (p 51). This is hardly surprising in view of the absolute increase
in the scale of university activities, the greater dependence of universities ‘on
the -Research: Councils, ::and: the- mdependent posmon of most -of. the xna]or
government research establishments. - . -

'5.50. The Corporation has el'so' sifice 1965, concentrated more on joint
venture ‘activities with 1ndustry (Q 104) in WhICh NRDC contrlbutes a-fixed

proportion of development costs ifl return for & levy on salés or some ‘other

form of return reflecting the risk- bearmg nature of the support, ownership and
development responsrbrhty rernammg ‘with the jndustrial firm’ concerned. In

1vent:ure capltal for mdustry

- 5.51. NRDC is financed by Treasury loa.ns but has a statutory duty to

;attempt to break even on its révenue account. Between 1949 (when it was

set up) and 1972 the Corporat‘ron aocumulated borrowmgs -of well” over £20
million (out of 2 maximum permitted of £50 million) but in the last few
financial years has managed to repay some of these borrowings, and is now

able to service them without interest relief (QQ 107-9). The Corporation’s

financial position is therefore very. healthy Nonetheless, so far as its business

"W1th universities was conoerned £12-8 million of the total cumulatlve income
of £14-3 million between 1949 and ’ 1975 derived from only one invention (the

_cephalosponn drugs) the patents on whrch will sopn be runmng out.

552 Although the Corporatlon is descnbed by \:the Industry Department as
“ highly autonomous body ” it is in fact required to refer a number of

.relatrvely trivial decrs1ons to. the. Departments These include “the takmg

of equity in a oompany, promotrng or: ass1stmg research and the provision

of financial -assistance to any person or.company.in excess. of .£20,000 per

annum 2 Until the . passing of . the  Industry., Act 1975 the latter figure was

only .£1 ()00 The Secretary of State. said that “there s 1o breathmg down

'NRDC’s neck as far as I am concerned ” and pomted out that approval had
Jbeen refused for onIy four NRDC projects. smce ‘the . Corporatron was. set up

(Q 902). But the Managing Dnector -of NRDC, whﬂe admitting. that there was

not a great deal of interference from the Department (Q 117), told us that

-he saw.’ no relationship . “ between .the £20 000 and what. we would regard as

-a. reasonable industrial project ™ (Q 116)

©

1 Second Report Sessnon 1974—75 HC 504, .
2 Memorandum 23 (Department of Industry)
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5,53 We' asked ‘our - witnesses to comment -on: NRDC's eﬂ:‘eotweness in
“ bndgmg the: gap - A selection of: rephes isset out below:—. o

“ NRDC is"an Enormous orgamsatzon and the’ inertia to get through
* ‘there is impossible. 'Unless ‘someoné- i extremiely aiticulate and’ very
‘good at puttmg together a- financial ‘package, and unless he ‘is very
. fortunaté in raising someone in NRDC who can comprehend the idea—
~and that'is a very great dlﬁiculty m NRDC—he has not got a chance
(Q 245, LXB Biochrom). :

“1 believe [NRDC(C] is greedy in that it wants more than its pound
of flesh -for-everything ‘it gives you .. . . I am far from certain that the
:channelling--of all university patents through the NRDC is in the interests

- of either the university or of industry . . we have ‘had considerable
- difficulties about: property rights when we. Wanted to ﬁnance a. ]ob for a
wniversity ¥ (Q 795, Lucas Industries). .

* Too often their own technical scientific staff are dommated by a ﬁscal
policy - which plays “for safety and demands guara.ntees of success which

- .- cannot be given -until feaSIblhty stud1es are done (Memorandum 9
- ‘Professor D'E Hughes).

L We have had’ hn‘nted help from the NRDC but have to state that the
terms so far offered have been quite useless for a small - development
* . Company ” (Memorandum 6, Edinburgh Instruments Ltd).

“ NRDC was not parueula.rly effective: its remit appeared too narrow,
- it was_slow, it tended to be too timid, and its staff were not as-closely
in contact with industry as-those of the NPL » (Memorandum 11 Sc1ent1ﬁc

. Instruments ‘Manufacturers’ Association).

“NRDC "has:not been as effective as-it should have been in helpmg

to develop new techiologies and facilitating ‘the ‘application of the results
“of reséarch. It doé¢s not seém to be popular -with “industry” and many

©. firms find its -terms and - conditions ' too- omerous. . Thus -it provides only

oA very’ tenuous  link between 1ndustry on the one hand and-university or |

-~ Government research on the other “ (Memoranduin 15, Machme Tool
> Industiy Réssarch-Association),

s s AT e

departments the NRDC is at once too slow and -too monopolistic
{Memorandtlhm 30 the Nuffield Foundation). - : e

“The staff “of- *Corporamolrwshpuld bg.-more A a,g_,tme],ymengaged in
Searchmg out poten ially. viable: mnoy.ahoﬁs and in applymg sound market-
1ng techniques to their development We agrce with other submis-
sions that the tequirement that expenchture of more than £20,000 on any
one project must be approved by the Minister is unrealistic [and] often
leads to: delays which industrial collaborators are not prepared to’ accept »
(Memowudum 33, Comnnttee of Vice- Chancellors)

5 54, 'We! ﬁnd these comments most dlsturbmg, parhcularly because there is
no-sign in our evidence of much: outright support for' NRDC in other quarters.
The University Directors -of Industrial L1alson beheve that those ‘who; like
themselves, have most to do with NRDC,. are “conscious of its value” and

gy

L

“ There are.sigos that in 1ts relatlons with mnovators in umvers1ty o
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panies most able to. manufacture .and sell. artefacts. .resulting from.a given

invention. is not-as comprehenswe as. we. would W15h 1t to be” (Memorandum )

34), The CBI, although they elalm that- there . is no support among . their
members _“ for abollshmg NRDC or for makmg any imajor..change m its

functions *, admit, that their ranks are. divided and note the faJrly hlgh return

on its successful investments ” which the Corporatron seeks m order to. fulfit
1ts ﬁnanma,l obhgatmns (Memorandum 29)

-5, 55 There was’ little md.tcatron i the evrdence of erther NRDC or the
Department’ of Industry that they were aware of the extent of the criticisms
levelled against the Corporation. There was, indeed, an-air of complacency
about their evidence.  This is a‘ matter for concern in itself. The Managing
Director of NRDC said that “we have never yet been limited by funds, we
have. always been limited by opportunity. . . We. have been stuck for
opportunities ”, - although he admitted that “ Th1s may be a refiection’ on the
extent. to whrch we are -able to kale out these opportumtzes ? (Q 123).. . The
Corporatlon was “in an extremely healthy posmon “from: a financial :point
of view (Q 112). And they knew of no conspicuous examples of the Cor-
poration’s judgment having been proved wrong (Q 158), The Secretary of
State for Industry thought that NRDC “has been a success and has contri-
buted significantly to developing 1nvent1ons "Q '903). He had ‘been “told ”
“that the Corporation was -not mhlbrted in any way.in taking up ideas, “but
because so many- are very risk- -taking and because of its break-éven respon-
sibilities it has to tuin a good many down ” Q '904). He « would-like to know

whether NRDC would like to become a more risk-taking body™ (Q 906) and .

was “ very ready to consider representations from the NRDC:” if they thought

themselves to be: ﬁna,nerally inhibited. (Q 902). . The Department’s Chief Scien-

tist, replymg to--questions. about the comments of SIMA and the MTIRA
(quoted in para. 5.53 above), said that:“this kind of general criticisin, of
course, genera.lly comes from people who have had their: projects turned down.

& -+ It is Jike.the rejected suitor who' then starts cmtrcrsmg h1s erstwhﬂe fan<:1ed
lady” (Q 918), o B ST

_ 5 56. We face a strange situation. The Government is happy Wlth NRDC
probably la.rgely because the Corporation is, now paying its way. The Cor-
poration: is satisfied with its own performance, probably for the same reason.
But the potential clients of the Corporation, from both the : -university and

industrial - side,: sregard the Corporatron as’ unadventurous, unwilling to take

suﬂic:leut rrsks 1mposmg excesswe mterest rates and out of touch

5, 57 The srtuatmn we face is also a damagmg one. The Screnee Research
Council’s Charter permrts it to support Tesearch’ gnd:- development but by
administrative agreement it will only support - research: NRDC is. empowered

by statute to “promote and assist research for satlsfymg specific practical

requirements and hkely to.lead to an invention.”. and to * assist the ‘continua-
tion of: research: that is: likely .to lead to inventions :of practical importance ”
but is, dominated by -the: need .. to break even financially. . Even. when - the
Corporation took. the. initiative in- April-1975 to invest an extra £1 million in
applied, - research- in universities- and:: polytechnics the - critetion that « there
should - be ‘a prospect: that the. Corporatrons nvestment: will be" recoverable ?
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'(p :53) continued ‘to:apply. -Perhaps not: surpnsmgly, therefore, by the end of

the year the Corperation. had-authorised- expend.lture of only: about £120, 000 -

_attmbutable to then' wrdespread pubhelty campalgn (Memorandum 43). .

5 58 The “ pre-development gap . to whrch the. chhards Report refers is
'exacerbated by the mis-match between the activities of the SRC and NRDC
“and by an' overemphasis -on -profitability in the operation of NRDC. Utrgent
attention should be paid by the Government to this problem and urgent action
taken to correct it. The Government should certainly not wait for NRDC
to-take the initiative.” 'I‘here are'a number of specﬂic steps Whlch we belreve
could go'a long way to help: :

' (1) As recommended by the chhards Report1 the SRC should mshtute
a separate “ pre-development grants scheme™ in engmeermg, “with

a view fo extending thrs, where approprrate to 'other areas wrﬂnn the
_the- Couneil’s remit ; ~

(n) NRDC’s patent rrghts in respect of Research Councll-funded umversrty
research should be terminated ; -

(111) ‘universities and’ polytechmcs sheuld be free to explolt the results oi
research carried out in their laboratories in whatever way : and with
whatever partners they cheose; in the event. of any unusually large
income accruing: to. a university or polytechnic, ‘the situation can,-if

i

~necessary,- be corrected by ad]ustments in the level of the mstltutlons g

general fundmg fromx DES sources ;-

(1v) universities should be encouraged to establrsh lmlson bureaux, Where
these do mot already exist, and to form industrial consaltancies either
independently or in collaboration with meighbouring institutions ;

(v) umiversity industrial laison bureaux should ‘aci’ as local ‘agents for

- NRDC ; this practice was recomemnded .in the Docksey Report® and

" has been taken up on an expenmental basrs in two. umversr‘ues
:recently ;. :

- (vi) NRDCs ntain responsrbilitres shonld be redeﬁned as -

(a) the ‘support of lngh-nsk applied research for which no mdnsmal
S er commerclal sponsor | is-available; -

(b) the provrsmn of adch to umversrt]es and polytechmm, through
-Tocal liaison bureax, on paténting techmqnes and oR potentral
industrial and commerclal markets ; ;

(v11) NRDC should not support low-rlsk R & D if other sponsors are
available ;.
(vm) in ]omt ventures with mdustry NRDC’s mterest rates shonld be at or
~below market rates in: order posrtlvely to encourage the take-np of
v umversrty mventlons 5-and :
(ix) the ob]lgatlon ‘on NRDC to break even should be regarded ‘as
' secondary to. lts obhgatlon to encourage mnovatlon.

559, The reeommendatlons above’ Would 1f nnplemented result in a qmte
,fundamental re-orrentatmn of NRDC’s work It would cease to be a body

A



Tunded -research,--anc - would concentrate - mstead.: o - providing . advice, and
assistance ‘to.'those -seeking to exploit" research. results. ;".-Itu-would have mo
particular rights with regard to university research and would act only when
asked: ‘to dose: It may well be that these functions would be better performed
by-a mew institution: without the ‘accumulated sceptlclsm ‘and mdlﬂference
‘which . NRDC’s pollcy and acﬁvmes appear to have generateﬂ -.Some
quarters -f; SR Ll

5 60 Whatever actlon is - taken by the Govemment we regard the present
act1v1t1es of NRDC—and the priorities given to-its..various  functions—as.. in
no:way conducive to encouraging the exp101tat1on of academic rescarch. Its
control of .many. university patent rights reduces the “scope for initiative in the
umver51t1es and opportunities for. bi-lateral cooperatlon and its imposition of
high interest rates reduces its chances of eollaborat1on with. mdustry Moreover
we believe that if the State is to take a ma]or initiative in ass1stmg the
exploitation of the results of university research, it should do so not in low-risk
areas which can finance themselves, ‘but in' those¢ areas which the private
‘sector, or ‘other parts of the: public. sector, cannot. afford to:support. There is
in -other: words-a need for a-public body which will take higher risks than the
‘market will -normally: allow, -Such a body may not always make a profit.
“We do not believe that ‘it .shonld aim to do'so; even if its success: over a period
-of .years. enables: it- to break even. - It should rather be judged by the number
of high technology enterprises which cam claim::to -have come into existence
:only because .of. lmagmatwe and enterpnsmg sponsorshlp at. the ouiset by

-Govermnent research estabhshments

5 61. We have argued that 1t is mtrmsmally desuable to orlentate the work
of university “science “and’ englneenng departments  towards mdustry One
method of achieving this iz open to the Government and is not directly
dependent on industrial cooperation. - The Government. could; if it ¢chose, transfer
to “the. universities . .and . polytechnics a - proportion .of . the work currently
undertaken in their own research - establishments, . much .of which can be
regarded as of a ‘ basic but relevant” character. The case for such a transfer
is forcefully argued by the Nuffield Foundation. The Foundation say that it
is inconsistent that the umiversities should on the one hand be blamed for the
predominantly academic character of their research while, on the other,
“publicly ‘sponsored apphed research should be considered the respon51b111ty of
the public laboratories”. They point out that such applied research “could
“enliven and make.pointed the vocationally -oriented - postgraduate: courses which
‘the: Foundation -considers to be. rie'ceSSary'in precisely the-way in which more
academlcally oriented research is known to.cnliven:undergraduate teachmg
-and -the . training of traditional PhD candidates in, (Tesearch ™. . - .

5.62. We have not studled ‘this qv;es‘uen in depth' but the prineiple appears to
-4s.to be.a very sound one. :The Government is the largest smgle Sponsor of
._research of all kinds, . The p011c1es which the. Government pursues in placing
‘research of different kinds in different institutions is thetefore & ‘major factor
in_determining the nature of the work undertaken by the -different. sectors.

1 Memorandum 30.
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We therefore Téecommend that: the: Govéimmeiit should: 'undertake a thorough
review of the level and natuve of the research undertaken in their own establish-
ments :md should attempt to transfer to nmversnhes and polytechmcs work of a
is- posmhle.- If one effeet: of such a: transfer Would be 1o reduce +the: staﬁing
of - government research establishments; we ‘would .regard:this:as a-gain, since
we'accept the view of the CBI:ifv particular, that:these: estabhshments are over-
staffed w1th the bestlsczenusts engmeers and technoleglsts : i

as teachmg instititions ‘and . because ‘of ‘the need to  maximisé the input of few
ideas-into; industry; Such collaboratlon is already mdespread and: ought: io

T the pr()cess mdustry should be” encourag'_s to place Ji=
research .Amtracf’ﬁlth umver31t1es, if necessary encouraged by fax Goncessions ;
E-Encouraged to-¢stablish bilateral bodies ‘to
asgist in A 1dent1ﬁcat1011 of ‘industtial” research needs 7 public funds should

be made availab gncourage | the development of liaison bureaux consultanc1es
an& mduegnal units in umversmes and to suppoff"fh””e“ﬁf?ﬁwt’l“f“of sCience “parks

qulvajents con51derat1on “SRGUld e given 16 THE(FARSTET O Work Hom
' mivErsities and-thegetivitieyof-SRE
‘actlvefy encourage the exm‘g‘n.

. “'w




.- 6:1.-In" this: Chapter - we .attempt. - briefly to- assess -the, significance of, the
university-industry relationship in: the process. of industrial. innovation, and of
suchinnovation  as a-factor in determining. indusirial success: - Although much
of our:inguiry has been.concerned to determine: the nature..and .effectiveness
of - relations - between -universities and ‘industry,.it is clearly - relevant -also
to consider the extent 'to’ which.the functioning: of .such' relations may
contribute to wider economic and social goals. For although it is clear
that many witnesses regard university-industry relations as unsatisfactory, . it-is
not at 21l clear how far relations which were more satisfactory would significantly
enhance the achievement of economic goals, or to what extent the achievement
of such goals could. be. more s1gmﬁcantly enhanced by actmn 011 other fronts

“6.2:T¢ is ‘generally accepted that the British economy-is performmg less well
than it should be, or, at least, that economic growth in Britain - is- sufficient
neither to meet popular expectations nor to allow Britain to compete on favour-
ablc terms in world markets. . Diagnoses. of the situation vary conSIderably, but
there seems to be a consensus that the root of the problem lies in the perform-
ance - of British ma.nufacturmg industry since the Second . World War, if not
earlier. And amongst the many individuals and groups who submitted evidence
ta.us, there was a general assumpuonmexphcn or implicit—that the. perform-
ance of manufacturmg mdustry was in some way related to Britain’s propen51ty
to innovate, that. there was a. significant relauonsmp between mdustnal suceess
and technologmal mnovatmn

6.3. More speclﬁcally, thcre was a w1desprcad feelmg, paruculaﬂy among
senior industrial management, that the deep-seated problems of industry were
closely related to the social and educational role of the universities. As indicated
in more detail in preceding chapters, industrial comments on the functioning of
the universities tended to agglomerate around a few general themes, concerning
the quality of science and engineering graduates, the alledged antipathy of
universities towards industry, and the confribution of universities towards the
perpetuation of the poor image of engineering as a profession. Although both
the criticisms and the prescriptions were normally couched in rather general ;
terms, the industrial witnesses clearly believed that a closer and more sympathetic
relationship with the university sector would be of benefit to industry.

6.4. These industrial comments, general as they are, indicate an awarcness
within the industrial community of the importance-of knowledge in the process
of technological innovation. Many studies over -recent years have indicated
the essential correctness of this view. For example, OECD study carried
out in 1971 suggested a relatively high degree of ‘correlation between national -
performance in technological imnovation on the one hand, and strength in
fundamental research and in R & D performance in industry on the other hand.

Yet the same study also suggested that, among OECD members, Britain ranked =

consistently high in terms of national indicators usually associated with inno-
vative performance—including the absolute level of R & D activity, the output
of physical and chemical abstracts, and the number of Nobel Prizes awarded to
national scientists'. This would seem to suggest éither that Britain is not so
poor at innovation as is widely assumed, or that other factors .are effecting our

‘1 The Conditions for Success in Technological Innovation (OECD, 1971), See, especxally,
pages 143-8, :
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propensity -for:economic and :industrial :growth.:- It -also ;suggests that. there is
more to industrial success than knowledge generatlon and that for an explananon
of the outstanding technoligical progress of Britain’s competitors—notably in
_Europe, ‘North -America and Japati—one ‘muist look: further than the normal
statistical mdmators of innovative ‘performance. - Tn- ‘particular, there is a need
to look ‘more ‘Closcly ‘at factors; such as entrepreneurshlp and the quahty of
management Wthh are rather more dlﬂicult to quantxfy o :

6.5. This is: not to say that- the mle of science. in the innovative process—
or the need for government support of scientific endeavour—is ummportant
'.Although Britain’s R & D expenditure is high; so is that of her main. industrial
competitors. Since 1971, for instance, West Germany, Japan, the Netherlands
and Switzerland have all spent pro;gortlonately more on mdustnally financed
R-& D than has the UKY, and there is little case.for argumg, on the basis of
overseas compansons, that Britain now devotee excessive resources to c1v111an
R&D. ced T GREOT o S e T e

5 6.6. Nonetheless there s’ growmg evidence to suggest that desp1te the
importance of continuing R & D as a’ feed- stock, the crucial factors “in the
successful development of new products based on new technologles are reldted
more to market factors than to technological faciors: Put in very genefal
terms the evidence suggests (1) that most (though not all) contemporary innovas
tions tend to be stimulated imitially by economic _need father than scientific
and . technical opportunity ; ‘and .(2) that the most ‘important factor in’ the
eventual commercial success of an 1nn0vat10n is the extent to which it has been
conscmusly developed to user needs. - : :

6.7. This ‘view “was ‘expressed to the Sub-Comnnttee in. foreeful terms by
Mr John Diebold, c¢hairman  6f the American Diebold Group Mr Diebold
_ pomted to the supetficial similarities between the R'& D patterns in the UK
and the USA, including similar proportions of GNP ‘spent on R '& D, and a
‘similar balance “between government and non-government funding. ‘But he
explaified the success ‘of ‘the ' American téchnology-based industries——including
the phenomena of “ Route 128 *‘and “ Silicon Gulch—as mainly charactérised
'by “ demand-pull * factors, as opposed” to “ technology-push ™ factors. A

“whole complex of quahta.tlve market and attitude factors” included the
creation by the US’ Govérnmeni of demand for *task-oriented: ‘techifiolégy **,
mainly in the defence and space areas: a buoyant and growing economy ;
corporate willingness to take risks; and a prevailing mood sympathetic. to
materialism, profit and industry. His conclusion was not that there was
consequently no role for government other than to nurture a healthy economy,
or that there was ndthing to gain from direct government support for R & D.
Rather, there were “a number of fields in which the government can aetwely
stimulate demand factors, directly and indirectiy, that would ¢ auto-generate *
the complex of conditions . . . needed to foster technology-based industry .
Mr Diebold pointed to . the field of environmental control as an area in which
more stringent government standards and regulations in the USA “created a
market for a great varicty: of technology based products that ‘promoted the
nght condmons for s1gn1ﬁcant technologwal development on ‘a large scale’™

' 1 See K Pav1tt « Government pohcxes towards Industrlal Innovat;on a rev1ew , in Researck



of the ob]ectwes & (Q 324)

6 8 Our mdustnal w1tnesses were m genera agreement w1th Mr Dtebold’
emphasus on :the- significance of -demand factors in the IDJIOVathIl process. - It
was nonetheless. clear from. their, -evidence _that- the process. of innovation in
h1gh technology could not be regarded as a sunple response to, market, demand,
but rather as an interaction between scientific research and market research,
sc1ent1ﬁc research ‘being translated into: product -development -at- the moment
when A ‘potential market ‘was matched to-a technical concept. - There. are,
indeed; ‘outstanding examples of product development in ‘which: < technology-
push factors could be:clearly identified in' the initial stages—instances’ which
conform in many ways to the caricature of the backroom boffin who' simply
comes up ‘with an-idea with inherent market potential.. This would. certainly
seem “to apply to the ‘deveélopment of ‘the original: “Stéreoscan’” electron
microscope by Cambridge Scientific Instruments (Q+413-4) and of the EMI
Scanner (Q 532), although in both, instances the companies concerned were
working in a product area in Whlch their corporate knowledge of the charac-
teristics. of the potential market was probably high from the outset, and in
neither case was. there any questron of prodncnon pnor to an:assessment of
,the market o . .

6 9, EMI in parttcular gave interesting ev1dence on the development of the
Scanner, and we were impressed by the importance ‘which they attached to
“ the freedom to pursue new ideas to feasibility stage in early research work ™.
They emphasrsed in particular the fact that if their Central Research Laboratory
had: not :been given the. freedem to-pursue. 1ndependent lines..of research, and
if the inventor. of the Scanner had been working on *Contract- research ’, the
resblt might merely have been ¥ another optical character recognition machme
They nonetheless, regarded . regular . contact with . customers, identification. of
markets, thorough planning of market. strateg1es and the “commitment.of top
‘management at an early stage of development . as factors of equal s1gn1ﬁcance
(p 177) and pointed out that it was only when *the need was. created ” -that
resources were. poured into. the development (Q 542) :

6 10 AlthOugh the EMI case .illustrates the oomplexrty of the mteracnon
between R & D functions and marketmg functions, it does not belie the general
thes1s that the impetus to go down the line from research to product develop-
ment. is - financial rather than technologtcal As the Managmg Dzrector of
Hewlett Packard Ltd explamed to us, the innovation process was “ very much
a very careful assessment of What ‘the market needs, and applying ourselves,
‘with the. technology that exists in the corporation, to meet those partlcular
markets ”.. Hewlett- Packard had first. had to develop an R & D-capability in
the UK, but had then gone into very .detailed assessments of the kind' of
,equ1pment which their main customers would need to meet long-term develop-
ments. R & D and marketing operations were * pretty closely - integrated to
get a oomplete understandmg of Where the future Ires from a development pomt
-of yiew ” (Q 390)..

L6.11. It may seem naive {6’ spell out the obv1ous 1mportanoe of the demand
factor in the process of technologxcal development ‘Our ‘purpose, however, is
o emphas1se the” extent to-which innovation js a: complex activity, a complex
management activity, in which the ‘criicial variable appears to be the wﬂlmgness
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or ability of a company’s decision‘makers to allocate resources to profitable
ventures. These' decisions will ‘be based- on- perceptlons ‘both:-of tecknological
opportunity and of market need. ~ Our concerii “ig"that in the ‘corisideration by
government of this complex activity the separate aspects should not be isolated
and, remedial ‘measures apphed 10 one or’ othe spect but not to the whole
process = : : :

6. 12 In our ‘view, there has been a tendency Ans the UK in recent decades
for: govemments to give undue emphasis’ to reséarch and development in the
process of mnovanon -and to attempt to place. Ri & D, in the role of “engine:”
of industrial success. - This is manifested: parfly in the current debate about the
level of R & D most. approrpnate for a country. like Britain (is it too high, too
low, or just right?) and more particularly by the very large proportion of
government resources devoted to spectacular technological developments. With
respect to the formier, the ayailable evidence suggests that the levél of British
R &D spendmg as a - -percentage of GNP ds.not much - different from-that
of our main indiisttial competitors. More important, if our belief that
industrial innovation.-ds critically influenced by.market factors is substantially.
correct, the “ most ‘appropriate ”:level of R & D-activity is likely to relate more
directly . to industrial - perceptions of market demand than to any. notional
proportion of GNP. . The fact that the rate of: growth of mdustrzally financed
R & D throughout the 1960’s was much. lower in the UK than in the Nether-
lands, West Germany or France may ‘therefore -merely reﬁect ‘the: relat1ve1y
depressed state’ of the UK market durmg that pemod

6 13; As far as the Iatter pomt 1s concemed——that is to say, the h]gh propor—
t1011 of. government . investment in’spectacular R & D—over 80 per cent of
Department of Trade and Industry spending on civilian industryreiated R & D
in 1972-73 was spent on generally very large. high-technology pro;ects in the
three ficlds of nuclear power, aviation and space (see Table 5). It is question-
able whether this balance of expend1ture can have made any great contribution,
to innovation or competitiveness in British mdus‘rry Because of tighter British
budﬂetary controls, moreover, the spin-off into other industries and scientific
fields is likely to have been minimal compared with the massive spm«-oif from
the defence and space mvestment of the Amerlcan federal authonues in the
50°s and early 60°s. e :

-6.14. We are not alone ins questlonmg the eifectlveness of thlS h1gh level of
1nvestment in: big - science - and- big technology.: The: Chief - Scientist of .thé
Department: of Indusiry has -gone on record several:-times in recent-months with
unequivoc’al warriings -about. the implications of the present: pattern of resource
allocation in government ﬁnanced R & D In a recent speech to ‘the Royal
Society: he said:— Lo : p

e If 1t is felt that the natlon needs to Seek tOw retam a consplcuous place'
expensive big science programmes may be mescapab}e "What I do-argue,

in v however, is that:a-very-large proportion of: the total Governmeni R:& D
. eXpenditure is :not dimed at industrial improvements in any significant way.

. ~~Where: the objective has-been an:industrial one ‘a significant: portion has
- been aimed -at-a very small part of the total industrial pattern of the UK
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Note Figures in brackets are percentages of sectoral totals :
Source: Department of Industry, The Economtcs of Industrml .S'ubs:dzes (HMSO 1975), page 124

Sir Ieuan Maddock’s message is clear: heavy investment m R & D in these '
spectacular areas of technology may be desirable for other reasons, but it cannot
be regarded as a means of - stimulating  industrial - productivity-—and “hence
economic growth-—in any sxgmﬁcant way. The implication, of course, is not
that government investmert in R & D-is inherently of little value as a means
of stlmulatmg mdustnal ‘growth, but that such 1nvestment 1f it is, to be
effectwe Tequires more careful allocatmn '

6.15. In our view R & D'is better, regarded not as the engme of industrial
success but rather as.an essentlal prerequmte for innovation leading to increased
production and. proﬁtablhty Seen in_ this light, the absolute level of overall
Consequently, a Iower level of R & D spending; eﬁectwely deployed could
provide greater benefit, - in industrial terms, than.a higher level of spending
deployed in ignorance of:industrial needs.: But.an improved deployment of
R & D resources will not:in-itself stimulate. innovation: of a -profitable nature
unless other equally: necessary conditions are’ met. ‘The ‘main' conditions are
@) the existencer of.anr R & D capability 'which is relevant to the needs: of
productive industry ; (i} the ability of industrial managers to ‘recognise: the
opportunities. for utilising R .& D ; and (iii) the availabilty of sufficient capital
to enable industrial management to utilise the.R & D. capab111ty -when the
opportunity arises and is. recoguised. .

"6.16.. The first of these conditions wﬂi be satlsﬁed partly by the. decrsrons of
individual .companies ‘to- maintain. an’ in- :house R &-D capability suitable to
their own purposes ; partly by the provrslon of mdustrlal R. & D capac1ty ona

'U'We are aware that Sit Ienan’s analy51s is not umversaily accepted In an interesting recent
article, for instance, Professor Berrick Saul has questloned the srgmﬁcance for-industrial growth
of a reallocation of R-& ID resources, arguing that ** overall eﬂicnency and “ market prospects
are of more importance (New Scientist, 23 September 1976). - :
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vices, or mdustrially-relevant government researca establisnments ; and parily oy
the orgarisation of the nation’s capacity for fundamental research and of the
training of rescarch personnel in the context of an awareness of long-term
industrial needs. The second condition will be met by the training of scientists.
and engineers to suit them for employment in managerial positions, by the
employment in managerial positions of personnel with scientific and technical
experience, and by effective channels of communication between the R & D
function and the managerial function within individual companies and industrial
sectors, Most of these points have been discussed in earlier chapters of this
Report. . it e e e

6.17. The thu‘d condmon——the avaﬂabxhty of caprtal——takes this Report
into the wider area of general economic policy. While it is not our intention
to comment at length on matters which fall largely outside the remit of the
Committee, we cannot ignore the fact that, as far as ‘our indusirial witnesses
were concerned, the greatest obstacle to technological innovation was neither a
shortage of ideas, nor an absence of opportunity ; intiovation was Iimited because
industry was short of cap1tal and because risk capltal was either unavailable,
or prohibitively expensive, in the market,

6.18. The widespread complaints by indusirialists about the shortage of
investment capital are difficult to substantiate -or to quantify. Nonetheless, the
recent demoustration by Dr. Frank Jonés both of the relatwely low level of
wealth creation in British -companies, compared with those in Burope and,
more notably, in Japan and of the shortage of uncommitted funds available for
further investment’, gives. rise. to. questions about the:fundamental capacity of
British industry to respond to market opportunities. when they arise. If Dr Jones’
findings are-found to apply- to British industry as'a whole,it is reasonable
to conclude that the. resources available for investment in new plant and
machinery (and, for the-associated R & D) are almost certainly too low, and
that the ability of industry to innovate on.a significant scale—even when other
conditions are met—rs severely restrlcted il consequence.- ;

6.19. While' 1t s beyond the scope of t]]lS Report to recommend detailed
measures to improve the proﬁtabrhty of- indiistry,” it- Iaould be absurd in the
context of a discussion of technical innovation to 1g110re thie dilemma apparently
faced by British ‘manufacturing compames Because -of the low added-value
earned by their’ activities they face an acute shortage of funds for re-investment
in the R:'& D, design, and new plant ‘and equipment which are essential to
technologlcal innovation ; .and without such innovation they are unable to
achieve " significant increases in this added-value. Dr Jones’s analysis—which
we accept as substantially correct—therefore suggests that British management
are trapped in a situation where significant innovation is impossible.

6.20. The imp]ications for government action are clear Not only must the

auspices, but they most also seek _by taxation- and - other means to release
industrial management from ‘the in"novalmn ttap.” which, we have described
above. It is a matter for political debate and ]udgment as to how the latter

1 See QQ 462499, passim.
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aim .can best’be: achieved; and the solition will ‘doubtléssréflect the political
phxlosophy of the Government of the day. The intetventionist approach-—
which “is mcreasmgly bemg pursued through the - ‘Reséarch Requrrements
machmery of the. Department ‘of Industry—is drrectly to “assist “the: innovation
process by underwntmg industrial research and development which will “lead
1o’ significant’ increases in- industrial productxon and profitability. “The non-
_mterventromst approach would be to increase’ the avaﬂabxhty of funds “for
investment in new processes by a selective or more geheral easing of corporate
taxes. -Both methods ‘aré sub]ect to. the danger that the funds released by
government may not be’ committed to projects leading to proﬁtable ifinovation :

interventionist “methods  requiré machigery suﬁic1ent1y sensitive to industsial
‘opinion ‘to” ensure. that funds are invested in wealth- ~creating prOJeets tather
than spectaeular technology and non-interventionist methods must rély-to
some extent. on the good faith of mdustry to ensure that. the extra funds are
re-invested, rather than distributed to shareholders The uItlmate solution,
which we do not attempt to propound is hkely to bea ‘mixture of measiites
of ‘both kinds.:. Whateyer. these - measures may - be-the- Committee are in~no
doubit, that th stimelation of wealth-creatmg innovation should now be :the
pnnclpal -activity . of the ‘Department of : Industry.. The- support of R &D
in_its .own.right, in the: absence of the overriding objective of mcreasmg the
added-value of, mdustnal operat:[ons will do htﬂe to help the eoonomy in thu
foreseeable'future. v L RTINS




7.1, To ask questions, as we have dong, about the ransicr Of KpnoOwicqgze
from university. to industry is. to imply that, universities should be ‘expected. to
make a direct ‘contribution to economic progress. It implies that ulnmately
universities can be. assessed in.“value for. money *’ terms. . This is not 3
:popular view in the universities. Not, as far as much un1vers1ty research
is. concerned, has it been populax W1th ‘government.  Even Lord’ Rothschild
insisted ‘that the - customer-contractor, ” principle ‘could only be applied. 10
research which was. mission- -oriented: and that the money transferred from
Research Coundils to Government Departments should represent  only .that
part of the Resgarch Councils’ funds which went on applied. Tesearch. As a
result the Science Research. Council was left untouched by ‘the Rothschild
reforms'. The present Science Budget 18 therefore intended to be spent by
the Research Councils solely for the purposes of mamtammg smenﬁﬁc standards
'and supportmg sc1ent1ﬁc educatlon and resaarch - i

7 2 In fact thJs tradltlonal view of “ basic ™ research is obsolete thc cho1ce
of subjects for' research in the umversmcs, like the nature, quality and quant1ty
of the scientific educauon prov1ded has a direet efféct ‘on the natjon’ 5 capac:lty
to undertake apphed research oriented -towards spemﬁc social ‘and economic
objectives. ‘If decisions: about the fundmg -of tesearch and postgraduate courses
were to be based solely on academic criteria of -excellence, timeliness and
promise that capacity could not be guaranteed, even with unlimited funds
and unlimited scientific manpower, although in such a situation the combination -
of academic decisions and the market place for jobs might produce a basic
research and training pattern which :approximated to overall national needs.
But funds, far from bemg unlimited; are in decline; and the manpower is
going elsewhere and in increasing numbers. A system based on the view
that if you provide reasonably competent research workers with adequate funds
and facilities then you will produce the knowledge and skills which the nation
requires is a luxury which this country has probably never been able to -
afford, and certainly cannot afford in present circumstances.

7.3. The Research Councils are of course well aware of this fact and there- -
fore no longer claim to base their decisions on academic criteria alone, Indeed,
if the published statements from the: Research Councils were taken literally,
one might even conclude that all decisions are now taken by the Research
Councils after earnest consideration of ‘“national meed ”. This is an infer-
national phenomenon: a recent OECD report on the subject commented that as
a result many research projects “ profess their relevance to the problems of
society or the environment, in order ‘to be ‘in the swim’, but have scarcely
changed their content since the recent days when they were °disinterested
research ’ 2. That may or may nor be fair. But it is certainly fair to ask what
agencies like the Research Councils mean in practice by “national need ” ;
and whether they are in any case equipped or qualified to employ such a
criterion. To take the extreme case, the * national need ™ as perceived by high-
energy physicists may well be for a sufficiently large stock of accelerators to
keep British high-energy physics at the front of the field and to employ all
the high-energy physicists who are Iookmg for jobs. A committee of high-

L A Frameweork for Government Research and Development, 1971 (Cmnd 4814), para 25.
2 QECD, The Research System (Vol I} (1972), page 35,
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energy physicists 45 hkely {0 Say just:-that.:<:A thore sefilor cominittee composed
of . biologists, engingers - and--chemists - as well -as high-energy physicists ‘will
probably ‘coriclude -that ‘the $tock: ‘cannot be ‘maintained at that level because
the cake: at.their disposal is not big enough both to -provide the stock of
atcelerators: and ‘at the ‘same: time-to:meet the national need:as perceived by
committees of biologists, engmeers and chemmists elsewhere in the 'same building.
The logs are rolled and the cake is divided: but ‘nobody. challenges . the ‘percep-
tion- of the high-energy physmlsts Who is there to ask the prior questions:

“ Do we want our high-¢nergy physics to ‘be-at-the front of the field? Do we

want to give jobs to our l‘ugh-energy physunsts" ” 'And who 1s there to answer
those questlons'? L '

74 ‘The. case of the hlgh-energy physmlsts is ;magmed It is a carlcature
It is almost certainly grossly unfair: in recent years; after all, the high energy
physicists have been losing. ground: their slice has been getting thinner. . But
in essence this i the only way . decmons can, be taken when .the peopIe who
cut the cake also consume:the. shces Do : ‘

95, The tendency of the’ Research Councﬂs to talk m terms of &« natlonal
need ” ‘is an ynderstandable feaction to a situation  in which too many ‘indi-
viduals and departments are chasing ‘too little' money, and when the value of
money dvailable ‘is falling. The Councils are COmpeHed in’ this situation to
defend themselves from government and public criticishi by’ justifying their
actions in terms which they consider comprehens1ble to’ their non-scientific
critics :* and the criterion of  national need * is a convenient fejoinder to-the
increasing number of apphcants who have to be refused grants because of lack
of funds. Their new role is evidently not one which,the Research Councﬂs
'partxeularly relish: they are only too aWare that if they make the wrong assess:
ment of national need -they will be criticised -as 1rrespon31ble, and yet they
also know that the assessment of national mneed is not a function for which
they are particularly’ well-equlpped Witness the plaintive remarks’ of the

Science. Research - Councﬂ in. theu' Report on. Advanced ‘Ground Transport
(October 1975): T

Y Not mfrequently such revxews are also ca]led upon to strzke a balance
o :-;between the ill-defined, . long-term needs of society on the-obé hand . and
.. the importance of encouraging fundamental research which may transform
-+ ~the cxiteria whereby. these needs:are judged -on: the other.- In-that: respect
.. this review has been a. particularly awkward one.to carry out.-:In particular,
- -innovation -on a' national. scale involving massive expendlture is necessarily
. -associated .with: a' lengthy time-scale -2nd -economic ‘planning operations
o and. reseources: which are. neither, available to, nor- the: responsibility. of,
.. the Gouncil: - At the same time,:probabilities :must be ‘taken into account
.+ ..and due note taken of common tendencies for too precise predictions to be
..made too early ‘and for necessary teohnolog1es to- follow -rather than to
anticipate the recognition of social and economic meeds. + Furthermore, the
Council’s primary role is prov;dmg advanced trammg of scientists and
w1..engineers and advancing knowledge in’ smence and engmeermg to form the
+basis of fature developments in technolegy.”? :

Such a statement makes clear the Council’s awareness of the exposed 'pos'lt'mil
~ in which they find themselves 1t 1s mev:table that somebody will ask’ with what
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excellence i their- decision’ makmg responsibility -should -lie: solely 1n the assess-
ment and. support-of;acaderic excellence.” They may-advise on.: national: needs :
in particular areas—but:they: should not be allowed:to.decide.: . They- should.

also:be-asked:to act in-the natiorial: mterest——but they should not be expected to '
-determme Where that 1nterest hes. :T:A:':' e ; - S

77 A reoogmtmn of the need to 1solate the .,Research Couucﬂs from the
respon31b1hty for- taking . dectsmns about: national needs was, one. of the mot1va~
tions underlying the reforms in Research Council fundlng recommended . by
Lord Rothschild, and accepted by the Government in- 1971, Yord ‘Rothschild
noted that an ‘appreciable part-of ‘the: work of the Medical: Research' Council,
‘the Agncultural ‘Research - Coungil ’ and the - Natural Environmeti’ Research
‘Council ‘was “applied  -and argued: that - However  distinguisiied, intelligent
and practical’ scientists may-be, théy cannot’ be so well qualified to decide what
the needs of the nation are, and their prioritics; as’those fesponsible for ensuring
that these needs are met.. That is why applied R & D must have a customer ™.
As a result a substantial proportton of thé. Tunds of those. three Research
Councils, representmg their. * applied ” ‘work, was transferred to the appropnate'
Government Departments, who then assumed responsibility -for ccommissioning
.apphed research, from- the. Councﬂs 4in accordance with, departmental percep-
tions of national need. -No funds. were transferred from the Science Research
‘Councﬂ because it .was largely concemed Wlth pure, and to. a larger extent
_apphed science %, . o, . C S

7.8. Tt is arguable whether Lord Rothsch]ld was correct in. entn‘ely echudmg
the SRC from the Operation of-the * customer-contractor ” principle. - He drew
adistinction between applied R & D, which had a product, process or method
of operation” as its objective, and -basic research, which was ‘concerned with
“the discovery of rational cotrelations and principles ™. It-is curious that

- Lord Rothschild- did not regard thatpart of the SRC’s budget du'ected o
research in engineering as falling within his definition of “ apphed ‘Tesearch -
and- therefore - subject. :to- the: customer-coutractor principle.- - The “Richards
Report  describes - research -in engineering as an- act1V1ty which achieves its
culmination in some evident - ‘way.at-a later. date—a new product or process,
a'decision to' pursue or' not'to pursue a line of development a modification to
an existing piecé of equipment, a more accurate means of assessing performance,
etc™, a: definition’ very-close to: Lord Rothschild’s description -of applied re-
search. - In view of thefact that some-12° per cent- of SRC’s expenditure is
now devoted to engineering® we believé thére is-a good case for the fransfer
of a’proportion of the Council’s' funds to- the Department of Industry, ‘which
is the natoral “ customer” department for the applied research supported by
the SRC. - Thls would hélp to bring the fundmg of the SRC mto hne w1th that of
the other ma]or Research Councﬂs

7.9 Our. ob;ectwe is ‘not- to restnct the freedom of the SCIGHCB Research
Councd to take the deczsmus Wthh they are’ quahﬁed ‘to:take. - Rather, we are .

“' 1-Cinnd 4814, para 8
i 2 ibid,para 25. - . Sl L
-3 ibid, para 7. .
4SRC, Academzc—[ndusmal Collaboranan in Engmeermg Research para. 15
& SRC Annual Report 1975-76, October. 1976.(HC. 635, Sess:on 1975 76;
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concerned that . the smentrﬁc declsron-makmg ‘structure -should: bé- constructed
according: to: ratlonal -piinciples -which -ensure- that:decisions: are. takenat- the
apptopriate level: by ‘people. with.-the- appropriate- skills : and" responsibilities.

A coherent strueture for«‘screnhﬁc decnsmn—makmg should a:lm to ensure

7(1') that pohtrcrans determme pohcy ob]ect:wes and pnorrtles :

(11) that government departments 1dent1fy the R & D and manpower needs
B requ1red to:'meet these - policy” objectives,  and allocate avarlable re-
sources in accordance with those prlormes and

(m) that smen’usts determme the most eﬁiment means of employmg the
resources aIIoeated to meet the needs 1dent1ﬁed by the departments

Thls 15 the operatmg prmmple of the « customer—contractor » s'ystem and the evi-
dence available to date suggests; so far ag the Reseaich Requlrements machinery
of government departments 1s conoerned that it i 1s workmg W1th some success. L

7 10 So far as the Scrence Research Counc11 15 concerned however We ‘dre
womed that a confusion of responsrbﬂltles and a failure of ditection from above
is 1nh1b1t1ng the. Councll in exercising its respon31b1ht1es for the support of uni-
versrty research-and’ training’ with sufficient v1gour ‘and smgle tindedness. We
noted above (para. 7.5) the Council’s comments ‘on- their difficulties in carrying
-out reviews of research needs when national pnont1es are madequately defined,
and we have commented further on that particular instance in our recent Report’

~on Advanced ‘Ground Transport’. Slmﬂarly, when the Chairman of the SRC
‘gave evidence to us on the ‘subject of engineering education he emphas1sed the
_d1fﬁcu1t1es created by the fact that “it is not clear. ‘what the job is that the
nation wants or indeed . whether  the nation’ knows what it. wants” Q. 77.
Accordingly, while the SRC aré trying to do “something ” about postgraduate
training they are mot getting guldance from Government about the overall
objectives to be pursued and cannot therefore be expected to carry much Welght
‘w1th individual umversmes who may drsagree w1th the Councﬂ’s perceptlon of
'natronal requzrements ' o .

- 11 The Rlchards Report ‘has mdlcated that in the ﬁeld of engmeenng 1e-
search ‘university departments :* would . willingly accept a more. aggressive ap-
proach by SRC and other national -bodies towards the formulation of policy and
the promonon of the research that ffows from it:*®.-. In.view of the scarcity of
Tesources in terms not only.of money but also. of existing physical rescurces and
mManpower we are convinced -that the development of a:coherent set of research
priorities is vital. We are aware that the SRC- Englneenng Board has already
taken the initiative in promoting ¢ research and study in selected areas which are
not adequately covered by: spontaneous: ‘research proposals® and is devoting
-nearly. 45 per cent of its funds to this end (p 21): But, as the Richards Report
suggests; “ there is no overall plan to ensure that the Board has made decisions
that are fitting in a national context ”. Professor Richards goes on to suggest that
there should be an inkouse SRC « research pohcy-deﬁmng activity " to enable the
ijEngrneermg Board “to choose between broad optlons m the light of knowledge

1 See, for mstance, M Glbbons and P Gummett The Ongms and. Early Years of fhe Re.s'earr:h
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1hatl o>kl ‘have alréady gone some way 1o-adopung-it:(p.-s4): - We- ai¢c-Hdecd
somewhat surprised to discover that suchea policy-defining function: has not been
previously undertaken’ by SRC: But we would not:bahappy if it resulted in the
abdication by government departments of their overriding respons1bﬂ1ty for iden-
tifying and proitioting areas of national need. - That responsibility, as the SRC’s
Director of Engmeermg recently told our General Purposes Sub-Committee, ** lies
somewhere else in the system . natlonal ob]ectlves are qu1te clearly not going
to' be laid’ down by the SRC ™ ”2 $ _

7 12, One partral solutlon to ensurmg that departments exerclse the1r respons1- '
b111t1es is by use of the customer-contractor. principle,. and. Wwe have .suggested
(paragraph 7.8 above) that that principle might be invoked in respect of a part
of the :SRC’s budget: Another partial solution adopted: by -the: Government -has
been to. expand the Adv1sory Board for the Research Councils, which advises on
the distribution of:the. Science Budget between the various Research Councﬂs '
to include the Chief Scientists of the main Government Departments -and, since
January. 1976, the: Head of .the Central Policy. Review Staff.: This development,
which £OBs some. way. towards reducmg the inevitable element of horse-trading
in the. deliberations .of the: ABRC, is to be welcomed, and. it is evident from the
recent recommendations-of the ABRC concerning the transfer of resources away
from. “ big science *:that an. attempt .is being made by the Board to develop.a .
_‘coherent forward strategy for the overa.ll development of .the Research Councﬂs :

7 13 When the Select Comnnttee “of Sessmn 1971 72 conmdered the
orgamsauon of government R & D they recommended the appomtment of a
Minister - for - Research and Development. who would, ~amongst other
respon51b1ht1es act as. C’han‘man of a statutory Council for Science and
Technology®. . The proposed Councﬂ for Science, and Teehnology would have
been respons1b1e for advising. the Government on the * formulation .of policy and
priorities for. expenditure on civil and defence research and development 7,
and advice. on the distribution .of the Science’ Budget to. the Research Councﬂs
would “have been provided by a Comumittee for the .Research Councﬂs_
" ‘established by the Council®. : '

7.14; Tn the hght of the commltment by the present Government, like its-
,predecessor to the prmc1ple ‘of functional departmental responsibility - for
R & D?, these proposals are nolonger realistic, although at the time they offered
-an equally coherent conceptual alternative to the present post-Rothschild system
The Government have now gone ‘sofme’ way towards correctlng the “éxcessive
emphasrs on funct:lonal respon51bll1t1es by, estabhshmg an’ Advisory 'Council
on Applied Research and Development, to-be chairéd by’ the Lord Privy Seal as
Minister responsible for the coordination of‘government R ‘& D. ACARD, ‘as
it ‘will 1nev1tab1y be known, has advrsory responsibilites somewhat similar to
those proposed by. the Comnnttee for the Councﬂ on Smence and Technology

1 SRC op-cit, para 35: See also SRC Anmml Report 1975 76 pp. 389

2 HC 286 (Sessmn 1975-76), Q 97, .

3 Ministers with similar responsrblhtles have been appomted ina number ‘of countrles, mcludmg
Canada, Japan, and the Federal Republic of Germany (see First Report from fhe Selecr Commzttee-
on Seience and Technology, Session 1975-76, HC 87, para 13).: -

*. 4.First Report from the Select Commrtfee on Scrence and Tech ology, Sessnon 1971—72 (HC 237), :
paras 4349, 91, :

3 See, eg, Cmnd 5711 (Atgust 1974). :
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-scientifi resf:areh supported through the. Department of Educatron -and
Scwnce 1, .. We. welcome. this development and . recommend thai ACARD
.should review the relalmnslnp between. government—snpported apphed R&D
-and government-funded ‘basie rosearch as a matter of urgency., In particular
‘they should examine the operation of the customer-contractor relationship, and
of the ABRC, ‘to- ensure - that ‘effective. machinery. exists for relatmg basic
sczence pohcles 10 long-term departmental R&D strategles : .

7 15 We recommend further that the rewews camed out by ACARD s]lould
normally be- publlshed and that the Lord: Privy. Seal, as Chairman of the
Advisory Council, shou]d make almual reports to Parhament on the work
of the Cou.ncll.

.7.16. It is not our intention to make sweepang recommendatlons for changes
in the orgamsatlon of government R& D, which is, ih any case, outside the
scope of the present mqulry “Whatever misgivings the Committce may have had
in 1972 the functional organisation devised by Lord Rothschild has now had
an opportumty to ‘become -established and we ‘are encouraged by the -recent
changes in the Cabinet Office’ which indicate the wﬂlmgness of the Govérn ent
to respond ﬂembly to needs’ whlch become-evident ‘as the systern ‘settles dgwn.
In 1972 our concern ‘was to ensure that government R & D strategy was {nét
distorted by short-term conceptlons of need flowing from' ‘the’ -exercise| by
departments of their - proxy “customer » ‘role, and that long- term needs; | not
part:cularly telated to the meeds of 1nd1V1dua1 departments ‘were not - theteby
1gnored The creatlon ‘of “the new  Committee "of ' Chiéf Scientists "and
Permanent Secretaties, -andof ACARD indicates ‘that the Govermnent i0

extra-departlnental level.  We ‘Temain  concerried - about the need to ‘ergure
that adequate political control is exercised over R & D decisions which ma
have profound long-term. effects on the community, but we beligve. that.
time will demonstrate whether the new coordmatmg machifiery is adequate] for
‘this task. We aré encouraged, although not totally convinced, by the former
Lord Privy Seal’s assurance that the danger of slippage ” in this field *“ wduld -
not be of any slgmﬁcant mze” (Q 1035) o L

; 7 17. The combinatlon of strong research requtrements machmery in th‘e
departments and stronger machmery at the “¢entre ought to be: sufficent] to
ensure that R & D requlrements are identlﬁed and matched to meet Cabjnet
and departmenta.l policy. It is then a matter of concern to ensure that these
R & D requirements are communicated to the Research'Councils and-transldted
by -them into policies for funding research of a more basic character, and |for
funding relevant postgraduate training, to meet, those requirements in the loriger
term. ‘The latter process is. not. necessarily one to be formalised into’ more
bureaucratic machinery. Ideally, the publication by the Department of - ‘Energy,
for instance, of their recent Bnergy R & D strategy®, should be sufficient indica-
tion to the SRC—and to other Research Councils concerned, such as NERC—
of the lines which their own policies.should follow. Much therefore depends
on the efficiency with which departments thernselves 1dent1fy and pub11c1se their
R&Dstrategles - : o ]il




that ' departmiental views "are: ‘commiuricated “down- the ' line; partrcularly in
research areds” mvolvmg more” than “one Research “Council: In Particular; - the
‘Advisory Board: for the Research Coincils: provrdes an’ existing ‘mechanism*for
‘such commumcatmn since”it'is the formal _meeting place ‘of representatives -of
the Researc¢h Councils and the depantmen'ts The ABRC has'already established
machinery specnically to 'dedl with' énergy matters and with other matters “such
as_genetic engmeermg and taxonomy'. We recommend ‘the extension of this
‘prac “We also ‘recomniend the éstablishmefit- of  lines. of communrcatron
between the new. Advisory Gouncil on Apphed R & D and the ABRC to e sure
an’ eﬂicwnt input'from-the one to'the otheri % '

‘The mdependence of rhe Research Counczls

_ 7 19 It is not our intention to suggest that the Research Counclls should
merely act as grant-awardmg bodies: pursuing pohcres dictated by government
departmenits. There are broad areas of research and postgraduate training in
fhe.. fundamental . sciences where cIose d1rect10n from government would be
damagmg and.. unproductwe And in: those areas where policy. guldance is
appropnate the Councils. have -an- essent1a1 role to_play. in feeding up.the line
the views. of. the scientific Ccommunity on research possibilitics and the financial
and physmal requirements. necessary to. achreve departmental gcals We are
concerned, however, that the Research Councils should . not be exp-ected to
. perform the role of determm.lng R .&D. strategy—or even pohcy-formulatlon—
which ..sheuld be - performed - in the: departments in Cabmet and finally in
Parliament. If- they do: slip. into: thls tole. it. is - more. lrkely a ‘respongse. to. the
absence .of clear departmental gurdance than any pos1t1ve desrre by the Councﬂs .

rests ﬁrmly wrth government departments to provrde cIear and effectlve gurdance
and advrce = R _ DT ‘

720 We have already mdrcated'our support for the prmmples of the dual
system for the support of’ research in the universities by the Research Coungils,
on the.one. hand, and the Umversrty Grants Cornmrttee on the other hand®. ‘We.
see no reason to change that view. We have also. emphas1sed prev1ously the
importance of maintaining a sufficiently sound’ “ floor* of support from UGC
funds to_ensure that vniversities are free to undertake a reasonable volume of
speculatwe research . wrthout any .interférence from outsrde agencies. Given
eﬁectlve guldelmes from .Government,  we believe. that the. Research Councﬂs
are. efficient. instryments | for prov1d1ng selectwe support for research 1n the
hrgher eduoatlon system e

i 721 In prev1ous Reports we have commented on co:mplamts from ‘some in
the _university' world about the procedures of the Science Research Council for
assessing grant applications and -about the extent ‘towhich the Council’s
comrittees and boards could be regarded -as representatrve of the academic
community. We also, in our last Report, published an-analysis of the distribu-
tion of SRC grants’to. individual research workers®. The Council have replied
that although the latter analysis is- baswally sound from- a’ rathiematical point
of ‘view, “it would not be sound to draw aiy conclusmns Whatsoever about_

1 See Second Report of the ABRC, 1974=75, Cmnd 6430 {1976), para 44-8.
2 l?r:tjl:portr{rom the Select Commlttee Sessron 1975-76 (I-IC 87) para 15
3 ibi nex




N SQLENQE.{ %}Sl} T;zCHNoapGY 82;-

the workmg of SRC pohcy from:the: analys1s RN} that is the case, we beheve
that SRC should be prepared: to ‘provide the acadexmc _community and Parlia-
rhent”and “thé pubhc with fmere adequate and: regular infotimation - about -the
dlstrzbutlon of ‘their "research grants” and: studentshlps ‘on which sounder ‘cots
clusions may be based/* The 'SRC are: ‘fésponsible for the’distribution of
substantial fuiids and natare of that distribution has even greater strateglc
1mportance than ‘the size of the furids suggest. *They should be prepared to be

completely open abOut the methods of‘grant” 'd1str1but1011 and should vielcome

: room for fur’eher
study of. the -extent: to. which . the: exxstence of a. handful of hlghly—favoured
university scientists may. influence: the formulation of SRC policy ”.. We continue
to believe that such-study should be undertaken—-—pamcularly to examine.the
extent to which those who receive funds participate in awarding those funds
We do not mean to. imply, however, that there should be any:'departuré” front
the principles-of the peer-review system®; and:itis clear from:-overseas experience
that; without the creation:of a dangerously powerful buréaucracy, the peer:review
$ystem: is. the. only effective..means:: by. which the: academic: comimunity-.can
dlstnbute funds. for ‘basic. researeh ‘We: believe: that the studies:we' suggest may
demonstrate: the: need. to: widen: the membershlp of-reviewing' bodies, and -thdt
that ‘may.in: itself-help: to: increase: the . -acceptability.-of: SRC: decisions -in the
academic community:at.large..: But: we f.otally reject the more extreme proposals
put-to us by some: disappointed: apphcants Tor: grants ‘for:the . abandonment of
peer-revlew in. favour of i representatlve ‘grant. awardmg bodzes‘.

-7.23. Sir Sam Edwards the Chalrnian of ‘the’ Scisnce Research Councﬂ, has
- argued- elséwhere ‘that * Members ‘of Parlianernit pay far‘too much atténtion’ to
the Research Counigils relatwe to ‘their ‘consideration of ‘the masswe expendﬁure
of 'morniey oh-tesearch going on outside’ the ‘Research Councils > Howéver, the
-development of fundamental Icnowledge and ‘the” tramlng of highly- quahﬁed
manpower of today 111ev1tably affects the " abilify of ‘the nation fo perform’ ‘the
applied R & D’ of tomorrow. " Although Research Couricil’ expendlture is
: relatlver small, its’ dlStl‘Ibuthll is cntlcally lmportant for ‘the fiture and in-out
view; therefore, it is at least as itaportant to ensure thai the Research Councﬂs
are pursuing policies which reflect national priorities and needs, as to’ erisure
that the larger sums:spent.on-applied R & D:are-spent on the right R & D.

1 Memorandum, 27. _ ‘
. 2HC 87, para 21.

3 We note the helpful descnptlon of the operatlon of the system in the SRC Anmml Repart for
- 1975-76,. page |
.9 01)05&1 of thJs kmd s nut forwnrd hv P P. Q nnvicnn in wacmant Af tha




- 8.1, This, Report has surveyed..a number of acutely difficult and complex.
problems facing the universities and. industry in Britain, and the government.
departmenis and. agengies. responsible_for: providing support for both sectors,
The  Committee, recognise that.there are no: easy. solutions. to these problems,.
and. that apparently attractive.schemes for remedying one problem may have
unacceptable. or unexpected consequences. in relation to other problems. We
accept that that' may. be ‘the. case:with-some of -the’ specific recommendations -
in the body ‘of this Report, -But-all those recommendations are at least: con-.
sistent with what-we believe should be one of the central aims of government
policy during the next few: years: namely 'the creation of an: enviroiment in
which the vwrdoubted scientific and technical expertise of the people of Biithin
can be directed towards the recreation of a ‘healthy and expanding industial.
Educational policy . g LT Co
8.2. We have come to the conglusion that-in order to overcome the: widely
recognised malaise: in the higher: education 'of engineers and -technologisty. a
goncerted: effort must now be made to raise the: quality, status; and appeal of
_scientific and. technical studies in ‘schools, in universities, and in society at large.
This may be achieved partly by concentrating resocurces in' institutions with
the facilities -and  prestige sufficient to. attract students and teachers of the
highest calibre ; partly by pursuing.-with determination - the  proposals of the
_Scienee- Research .Council for industry-related postgraduate. studiss ; and partly
by making a greater attempt to involve industry at all levels in the education
process itself. But the process must begin in the schools. :

8.3. We believe that measures of the kind we- have suggested. are vital, but’
we realise the fears which they may arouse in the academic commuaity about
government interference with traditional university freedom. These fears are
quite. proper. - The independence. of the universities is rightly regarded as an
essential protection of intellectual liberty, and we do not wish. to see the univer-
sities become agents of the State, teaching and studying. only those matters
regarded as important by the State. 'On the other hand, that liberty must not
be regarded as a licence to ignore the needs. of the society of which. the

universities are a part,

84. We believe that our proposals ‘are not inconsistent with the inaintenance
of university independence, so long as the universities themselves recognise and .
respond to the legitimate pressures now coming from the rest of the community.
Accordingly we hope that much of what we and others are proposing will be
taken up without the need for government direction. We hope that the univer-
sities and the agencies which act as buffers between them and the State, namely
the Research Councils and the University Grants Committee, will take the
initiative. But we believe that the Government and Parliament have a responsi-
bility to the community at large to provide the political iead and encouragement
to enable the universitics to adjust to the demands which are now being made
of them. - ' S C ol
Industry. _ R T o

8.5. We have made a number of proposals designed to facilitate the transfer
of knowledge from. universities to productive industry, to improve the deploy-
ment of qualified ‘personnel in industry, and’ to increase-the atiraction of
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industrial employment for high icalibre scicntists and engineers. There are
some meagures which clearly can~—and should—be taken by the Government,

mc:]udmg mieasures to improve:the"pay of’ ytialified "industrial personnel and
institutional changes such as those proposed in relation to the National Research
Development Corporation “But - individual ‘ cc—mpame9 “like individual univer-

sities, ‘muist ' recogmse ﬁzat t'he squtmn ‘of ‘many of the" problems 1s m thelr
own: hands ST R .

86. It is abundanﬂy clear, however, that ‘the process of mnovatlon m mdustry

‘is dependent on, the avallablhty of private. capltal Whatever steps are taken

by .Government to improve relations betweet unlvemtles and mdustry, the need
to prov1de moenuvcs for 1ndustr1a1 umovation w1[1 remam i
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Science Departments, University of Cambndge :

Professor Sir Brian Pippard, FRS, Professor ‘G 'V R Born, FRS,: Professor T F'
Davidson, FRS, Professor R W K Honeycombe and Professor W A Malr

QQ 172—217

Wednesday 10 December 1975 (HC 23—v)
Cambridge Science Park ’

Dr J R G Bradfield, Mr P. Woodsford, Mr P J Grlgallon Mr S Goodfeﬂow,,
Mr Unwin, Mr C R Buxton and Professor OR Frrsch

QQ218-256

. Monday 19 January 1976 (HC 23——v1)
Director of Patscentre International, Cambndge
Mr Gordon Edge
QQ 257-312

‘ Thursday 22 January 1976 (HC 23-——vn)
Chairman of Diebold Group Inc
Mt John Diebold '
QQ 313-331

Wednesday 28 Januar’y 1976 (I-IC 23—viii)
Hewlett Packard Ltd IR
" Mr Dennis P Taylor and Mr Robert Coackley .

QQ 232-398

The Cambridge Instrument Co Ltd
Dr E D Barlow
QQ 399-420 ‘
*The Evidence taken before the Science Sub- Commlttee, together ‘with the Memoranda

-submitted by witnesses, have been published i in partsas House of Commons Paper No. 23—1—xx
Sessron 1975-76.
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Wednesday NN E February 1976 (HC. 23—1x)
.'The Oxford Instrument Company Ltd - 00

Mr MF Wood, Mr G B Marson and Dr J B ‘McKmnon
QQ 421—461

Wednesday 18 February 1976 (I-IC 23—x) o
Dr Frank Jones, FRS * o 55 '
QQ 462-499

o

_ ' 'Wed}zes’day 25 _Féb‘fz}arj_f':eis;’isi‘(?Ho%
-.EMI Itd, ca

"Mr John Read Dr John Powe]l Mr Wl]]lam Ingham and M: Jon Chaplm .
QQ500~554 e

Wednesday 3 March 19‘76 (HC 23——xn)
- British. Stoel Corporation S e
'Mr.C E'H Moxis, Di R'S” Barnes andMr Johin Baker * - T

QQ 555-588
Manday 8 Mareh 1976 (HC 23——x1u)
" Plesscy Company Ltd
Mr'W R:-Thomas and MrD'H Roberts
Q0 589-639

o Cead L et
Wednesday 10 March 1976 (HC 23—xiv) .
. Swan Hunter Shipbuilders Ltd '

Dr P A Milpe and Dr:F- Tay]or
QQ 640-701 _
“Wednesday 17 Mareh 1976 (HC 23—xv)
Y-ARD Lid Bttt
Mr F D Penny and Mr.J Neumann
QQ 702-760
Wednesday 24 March 1976 (HC 23—xvi)
- Lucas Industries Ltd : T
Mr J J Righton and Mr Ewen M’Ewen .
QQ 761-826

Wea’nesday 7 Aprzl 1976 (HC 23—-xvn)

Principal of the University of Manchester Institute of Science and Technology
The Lord Bowden
QQ 827-857

Thursday 1 July 1976 (HC 23-—xviii)
Secretary of State for Education and Science and Oﬂiclals
Rt Hon Frederick Mulley, MP



Secretary of State for Indusiry and Oﬂic,lals

Ri Hon Eric Varley, MP: TSNS A T
Sir Teuan Maddock and Mr Martm Lam

~ QQ 899-968

Tuesday 6July 1976 (HC 23—xx) G e e
The Lord Privy Seal and Oﬂimals

Rt Hon Lord Shepherd
Sir Kenneth Berrilland Dr. Rohert Pmss

QQ 969—1036
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19,
20.

21.
22.

23.
24,
25.

26.
27,

28.
29,

... Memorandum by Computer Technology Ltd .

Memorandum by the Soc1al Science Research Councﬂ

- APPENDB( lI

LIST OF MEMORANDA* - . . "~

HeT—

Memorandum by Dr Ron Jehnston; Department of leeral Studles 1n Sc:lenoe,
. University of Manchester .

Mermiorandum by the Standmg C‘onference of Professors of Physncs "

. HC 136 '

Memoranduin by the University Grants Cofiinittee e v
Memorahidum by the Principal and Vice-Charicellor, Heridt- Watt Umverstty
Memorandum by the Vice-Chancellor of Lancaster UmVersnty
Memorandum by the. Dlrector of the Wolfson Fbundatlon '

- Meniorandum by the Welleotne Trust

Memorandum by the Scientific Instrument Manufacturers’ Assoc:atlon

* Memorandum’ by the Shipbullders and Repalrers National Association

Memorandum by the British Ship Research Association
Memorandum by the FElectrical Research Association
Memorandum by the Machine Tool Industry Research Association

Letter to the Clerk of. the, Sub Comimittee. from the Managing: Dlrector of Slra
Institute Ltd

. "Letter to the Chélrman of the Sub Commlttee frmn the Managmg Dlrector of

Cambridge Consultants Ltd

Memorandum by Professor Donald Michie, Machine Intclligence Research
Unit, University of Edinburgh

Letter to the Clerk of the Sub-Committee from Professor J Loxham, Cranfield Unit
for Precision Engineering

Letters to the Clerk of the Sub-Committee from Professor R M S Smellie, Cathcart
Professor of Biochemistry, University of Glasgow

Memoranduim by the Institution of Professional Civil Servants
Memorandum by Mr Ronald Amann, Centre for Russian and East European
Studies, University of Birmingham
' HC 136—iii
Memorandum by the Department of Industry

Memorandum by the Department of Education and Science
Memorandum by the Lord Privy Seal

HC 136—iv "
Further memorandum by the University Grants Committee
Memorandum by the Science Research Council
Further memorandum by the Science Research Council
Memorandum by the Confederation of British Industry

* Note: The Memoranda listed here are published in House of Commons Paper No 136-—iiv
{Session 1975-76) and are additional to those submitted by witnesses before the Science Snh-



31.
32
33.

34
35.

36.
37.

38.
35.

40,
41.
42,

43,

44,

a5
46.

“Merfiorandom by Membérs of the UDIL Group

"Meéthorandum by the Institytion of Mechanical Exigineers *

Memorandum by the Trades Union Congress - * :
Memorandum by the Association of University Teachers

Memorandum by the Committes V:ce-Chance}lors and Principals-of the Universitles
. of the United Kingdom ; .

Letter to the Clerk of the Science Sub-Committee by Dr E'J Duﬂ‘ Uim‘fersity of
Manchester Research Consitltancy Seivi

Letter to the Clerk of the Science Sub-Comitiittee frora Dr A R-Lansdown; Dlrector,
Swansea Tribology Centre, University College of Swansea

Letter to the Clerk of the Scnence Sub~Committee from the Prmc1pa1 of the Umvers.lty-
of Strathclyde e -

Memorandum by the Heads of Polytechmc Chemlstry Departments TRt

Memorandum: by. Dr P S Davison; -Research . Du:ector Sc1ent1ﬁc Documantatlon
Centre, Dunfermli mline . .. e it e D :

Memorandum by £

Memoraﬁdiﬁﬁ by Mr ‘Graeme Norrxs,
of Leeds.

Exchange’ of letters between the CIerk of ‘the Sclence Sub Commlttee and the
National ' Réseatch Developient! Corporauo b

Memorandum by Professor AW ¥ Chisholm Umversntybf Salfor

C ntre ‘f Computer Stud; -

: Umverslty_

Bxchange of letters between the clerk of the, Sc1ence Sub Ci
Scientist, Departinent: of Industry (éxtract) -

and the Chief

fnted; in England: by Her Majesty's ‘Stationety. Officé :at: St Stephen’s:F
393320 Dd 293721 K12 11476 <











