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SCIENCE, GOVERNMENT AND INDUSTRY

Robert Maxwell

Aé is well known, Britain's economic growth.ratc over tho past ten
years has been lower than that of any other highly industrialised country.
This is well demonstrated in the below given Table recently published
by T. Balogh as part of his Fabian pamphlet "Planning for_Progress:

4 Strategy for Labour. |

Annual Rates of Growth of Gross Domestic Product and of Output in Hajor
Industrial Divisions, 1950 to 1960 (Percentage)

Gross

Country Domestic Agriculture Mining Manufacturing Utilities
Product
Japan 9.5 47 4.6 18.1 _ 9.9
Gormany (Fed. Rep.) 7.6 2.2 3.8 10.1 9.2
Ttaly 5.9 3.5 10.1 9.0 7.3
Austria _ 5.9 3.0 5.6 o7a 104
Netherlands W7 2.3 2.1 61 7.
Finland k6 2.k 8.8 6.0 © 8.0
. France | 7 | 4.3 | 2.0 6.6 6.5 _ iO,9
Australia 3.9 3.2 - 5.0 o
Canada | . 3.8 1.8 8.7 R 9.8
New Zealand 3.5 2.9 - 4
T
Denmerk | 34 1.9 . _ .._3_'3 - 8-4':'-""
. Tnited States = 3.3 e 19 56 X
Sveden o 32 a1.0 k7o 33 -
 E vnited Kingabm ';:- : é.7': 1.~_l;?:_f Hz:3Q?6_5  :' 3ﬁ5   '- T. ":5-é  ;:.

nany reasons have heen advanccd to explaln thls poor pprformance. SR

.:iIt 15, howevar, more tnnn llkely that Brltuln's fallure to grow "f
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partial causes. The major ones being: an insufficient rate of

investment to maintain economic growth; neglecting to expand

sufficiently all forms of higher education; lack of effective use

by British industry of new technology and scientific research, and ,jﬁ?

to a lesser extent the dichotomy that exists in the government on

science for defence and for civil purposes.

There is genefal public enderstanding andracceptance of tﬁe
vital importance of new technolog& to weepons development but less
appreciation of the role that science and technology play in economic
growth, and of the need for special arrangeﬁents to ensure that new
seience.becomes useful technoloéy, that it spreads throughout indﬁstry
and'fhe'country, and, most important, that people are educated and
trained to develop and use it.

The relationships.between science, gOVefnment, teehnolegy and
economic growth are not ét.all clear to most of those engaged in
science or government or to those who partieipaﬁain the business of

growing the economy. The translation of science to use hy society

" is not well understood nor_ﬁracfised.

It is accepted that economic growth is deeireble end taken for

" granted that it is one of the Government’s'functions to foster it in
so far as it is compatible with its other major policy aims. It is

e:known.that one of the major determinants of economic growth in an .

advanced-soeiety is the speed with which firms_a;e wiilipg:anduable"f

'-to use the'results«ifscientific’discovery-to-develen technological.

o 1nnovat10n, to achleve greater efflclency ‘and’ hlgher sales at- home'f'

and abroad.- ;

The con51derable growth of the nat10na1 sclentlflc and technologlca1 };:”

--"effort 51nce the end of the 1ast war has naturally 1ed to 1nten51f1ed
.'3‘ dlscus :ion- of the means by Wthh thls vast effort is planned and managed f_f*
'ffIt is now beglnning to be reallsed that whlle Government sunnort for

| *ffresearch and development expendlture represents a very small fractlon of Je-ﬁgj;fw-““




B eDefence Research Pollcy Commlttee (D R.P. .2

7eﬂfon1ted Klngdom Atomlc Energy Authortly (U K A E A )

Furthermore, it is now appreciated that points of growth in the
national economy appear to follow closely research and development
expenditures, to the extent that these are channelled by decision of

Her Majesty's Government, the whole thrust of our economy is

‘determined.

It is interesting to note that tﬁe,NEDC report refers to
accumulated evidence of a correlation between research, development
and prodyctivity. They say: "In the past decade the output of
the science-based industries has been growing at twice the rate of
manufacturing industries as a wholeﬁ. hile the volume of our
exports generally &uring the last eight yeafs has'growﬁ by 3.%%,
for two science-based industries - chemdeals and electronics =-
the corresponding growth rate has been 10.4% and 7.9%.

In sum, the social and economic leverage of the approximate
three per cent of the Gross'National Product which is expended on
research and development bj‘the-gevernment.and industry ie many times
greater than the actual amount.of_ﬁoney involved..'Yet the exteﬁt
of this leverage is.only'nqw beginming to be recognised and apfreciated,

TENTATIVE OUTLINE ON THE ORGANISATION OF SCIENCE AND ENGTNEERING -

© TO ASSIST THE NEXT LABOUR GOVERNMENT IN RELATING SCIENCE AND
TECHNOLOGY TO OUR NATIONAL NEEDS AND RESQURCES

The folIOW1ng are tentatlve suggestlons for the organisation of science

and technology. _The varlous components that are 1nvolved in the overall

: plcturezlnclude.

..Ministry bf Higher Education apd.Sciencee.

"_Mlnlstry of Aviation

Directorate of Defence Research and Development (D b. R D. )
-':eNatlonal Counc11 for the Co—ordlnatlon of Sclence and Englneerlng

(NCCSE)
”'.efInter Departmantal Co-ordlnatlon Commlttee (I D C G )

'eeUnlver51ty Grants Comm1551on (U G C )

'f'Department of3Sc1ent1f1c3andIIndustrlal Researche(D'S 1. R') |




Free Science and BEngineering Advisory Service (S.E.A.S.)
Medical Research Council (M.R.C.)
Naticnal Research Development Corporation (N.R.D.C.)
Agricultural Rescarch Council (4.R.C.)
Nature Conservancy Board (N.C.B,)

. Advisory Council on Scientifié Policy {(A.C.3.F.)
Social Seiences Research Council ($.8.R.C,)

Central Scientific and Technical Register of
Technical Manpower (C.S.T.R.)

The creation of a post in the governﬁent at Cabinet level
for a Minister of Higher Education and Science is recommended.
The transfer of the following votes is recommended: the United
Kingdom Atomic Fnergy Authority (U.K.A.E.A.) (and to end its
statutory semi-independent status), the Department of Scientifié
and'Induetrial Research (D.S.I.R,), the Medical Research Council
(M.R.C.), the National Research Development Corporation (N.R.D.C.),
the Nature Conservancy Board {N.C.B.) and the Agricultural Research
Ceuncil (A.R.G.).as well as the proposed Social Sciences Research
Council (S.5.R.C.) to this new Ministry, and also suggested is
the transfef of the Central Scientific and Technical Register of_

Technical Manpower (C.S.T.R.) from the Ministry of Labour.

'It is proposed that the University Granfs Commission and the
":other approprlate bodles respon51b1e for Higher Educatlon,
i.e. the Natlonal Council of Technological Awards, . be transferred

to this new Ministry. The U,G;C. is to continue to act as.

Guardian of legitimete univerqity freedoms.

The suggestlone of the Taylor commlttee on the creatlon :~f "

:;of a Natlonal Unlver51ty Development Coun01l whose responslblllty o
':1t WOU1d be tO plan for hlgher educatlon, are’ supported._ The
':;Natlonal Unlvcr51ty Development Coun01l should be an 1ndependent body
:eaPP°1nt9d by the Mlnlster of ngher Educa+1on and Science; 1ts  ;::;e-e,j"J

”ffplans to be publlshed and debated in Parllament




withouty this expansion our entire educational system will become
distorted and starved of teachers and lecturers. The next Labour
Government's plans for economic expansion cannot be carried out

without a considerable increase in the number of highly skilled

‘and professionally trained people. All our short and long term

national objectives are unattainable without a continuing increase

in the number of places available in higher education,

It is believed that the creation of the post of Minister of
Higher Education and Seience will be most beneficial in achieving‘
the rapid in?rease in the number of highly skilled and'professionally
trained people to cut out waste and duplication, and to eﬁsure that
the nation gets value for the vast sums of money spent on higher
educatioﬁ and.scientific research.,

United Kingdom Scientific and Engineering Manpower.

(Source United States Govermment publication)

Total Number

In 1959 there were 173,000 scientists and enginéers in the United_'
Klngdom, of whom 72,200 or 41.5 per cent were scientists, 1C1,000 or
58.5 per cent were engineers., Thus, there were about two sc1entlsts

to every three engineers. This is a considerably higher prOportibn”'

- of scientists than in the United States, where the corresponding ratio

is about one to two,.

Table II.1 S Sc1ent15ts and- Englneers in the
: Co S TUnited Klngdom

[

"ﬁ: Per cent of 1abour

*-fbrce'i'-~

1956 1 1959 i 1961
:é_ " -Pér.-.- s 1 Per e o Per _ ; .
Sy | Number - iNumber }.5YY. . iNumber 0 cent b
R PO Sreent  pe T s bigent ST s TR
‘Number of scientists! A S R L P S R O A IR R
8 -k . = = . . A S AR
S agd‘engineers : --;4??Q905 1097? .l?3quo_ {_;QC;Q ﬂ%sa?qoo_f.aflqo'p_':§_.q_r~1
| Nuinbex# "6f'scientis£é 61,000 | 42,0 | 72,000 | M.5 |
_ Number of englneers ;BS;QOO:- 58.O: 11Q1,000 j'f 58;5'7
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The most recent survey indicates a significant slowing down
of growth, as indicated in the above Table. In the three-year
period 1956-59, the growth.in number of scientists and engineers
was 28,000; in the subsequent three~year period, 1959-62. the
growth was 13,000, .

Distribution by ‘Sector

As shown in Table II.2, the proportion of scientists and

engineers in the government sector is about the same as in the

Unifted States. The proportion in the industrial sector is less,
and the proportion in the education sector correspondingly_higher
than in the United States.

Table IT,2  Distribution of United Kingdom
Manpower by Sector, in 1959

-

Sector : . : o Per cent.
: ' ;..ﬁﬁwwhm“‘_fmgéulldlﬁu,f

Government : _ - 15.0-
-Industry; including_nationalised_seétor L 1 53.6
-‘Bducation ._' -_. _ “_ o ._ : _ ' 2#.0.,"

Research and Development Sc1entlsts and Englneers

- The. proportlon of . sclentlsts and englneers in research and -

'.tdevelopment is someWhat smaller, but comparable to the Unlted States.h.”
?T fIn marked cnntrast to the Unlted States, however, thls proportlon _ffiff;
X '.ff ls.deCreas1ng. Thus (Iable II 3) 1n 1956 30 Per cent in 1959,_
f:28 per cent, and An 1962, 27 per cent of all 501entls é were 1n

: research and develoPment.
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Table IT,3  Ressarch and Development Scientists and

Engineers in the United Kingdom

s S T LR ] it £ 1 o e L, i ke A e a1 8 b A el AR 1

i Year Total Number . Scientists and Enginsers in
5 of Selentists : Re h and Development °
i ' and Fngineers S oty
P : Lo umber Per Cent !
e S . :;“..,- e e n e :
: 1956 145,000 : 43 500 : 3c o
f19% | 173,000 ;8,500 28.0 !

i : i ]
1 I N ! :
U TN : :
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‘This unhealthy drop in the proportion of scientists and engineers

' employed in research and development should be stopped.and reversed

by the nen Ministry of Higher Zducation and Science.

The creation of a Technnlogy Grants Comm;ssion.is recommended to
perform similar functions for the non-university institutions of
higherflearning as the U.G.C. does for the universities. The
.Chairman of the Technology Grants Comﬁiséion shall be Deputy-Chairman
of the UniversitynGrants Commission, thus helping to ensure close |
éofoperation'and collaboranion batween these tnp important Coumissions.

NATICNAL COUNCIL TOR THE CO-ORDINATION OF SCIENCE AND ENGINZERING

-This_Cnuncil should be charged with the task of considering our future

needs in the light of advancing technologies and changing cconomic and

_political.circums+anées and be responsibié for formulating.the main
:_strateg;c llnes for the overall Government pollcy on rasearch and-
"development to settle the major preferences w1th1n the broad frame-
. work -laid down by the Cablnet Defvnce and Economlc Comnlttees for :

"both the defence requlrements and the nceds of the 01v111an economy;

The Chalrmun and 1ts memburs are app01nted by the llnlster of

"'s :H1gher mducatlon and Sclance to work in: hls Offlco on A full tlme :
".ba51s., Its members Pust be men and women of thu hlghest quallty and ,J
”5;"capab111ty who shall be seanded for perlod of two to flve years,_:“ SR

1vfrom Unlver51tles, Industry and Govqrnment departments._:

Thls Counc11 shall rcplace the Al C" ':;wbose adv1sory role S
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 -matters of.llg ollc"_aff Cblﬂ@ t*

To give an idea of the size, specizlisation and field of work

of individual fvll-time ..embers of the Council, I 1i:t below some

of the subjects for which they might be responsible.
Pefence
Education

Civilian Techndlogy

Science Information

'International Science

Poysical 3ciences

Iife 3ciences

Hatural Resou:ces

The Chairman shall be a scientist or engincer of international

stature, and tﬁe Deputy Chairman a ﬁermanent civil servant Qho is
scientifically gualified. In asddition the following shail be
menbers of this Counqilt the Chief 3clentifiec Aédviser to the

Minister of Defenc91 the Chief adviser to any new Hinistry

- respounsible for Central Plannlng, the Presldent of txe Royal 5001etv,

[

‘the Director—Gen 2l of I7EDC, t1e Chairman: of -the University Grants

Coumissicn, and the Chairman of the Technological Grants Commission.

The Council will appoint permanent or ad hoc panels as necessary,
these specialist national advisory panels and committees to advise. the

Hinister and the Council on detailed specialist provleus that will |

--ariSe from:time to time. B Momoera o? tbese spocLallst acv1sorv panels._-

and commlttees wlll be drawn from univercities, indu sury axd government

' departments._ "'r_],_'

Merging of Defence aud GlVll Science Pro:rcmnas

“The aﬁministrationfpf.thc defohcc'andfcivil sciencé’proﬁrammes_ff

'féhodld'be 1erged and th uncer tne COitrOl of the Mlnlster of ng“er

ffEducatl bie N and 001:nce. The nlﬂlauer of nghor ducatloﬂ mﬂd Jclence*

Aall be rcsoonulble, as. a eﬂt fo the_Hinister,of Defence,'for allf

¢ solme” Torty Government. defence '
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research laboratories. The present practice of admiﬁistering
the defence and civil side separately is recognised to be highly
unsatisfactory.

The abolition of the Ministry of Aviation is recommended énd
iis funéticns and staff should be taken over as aprropriate by the
Ministry of Defnce znd the iMianistry o% Higher Fducation and
Science, |

The abolition of the D.R.P.C. is recommended and its pélicy'
functlons be vested in the National Council for the Cowordinaticn
of Science and Engineering.

. y further possible advan£a~e of this proposed merger could

‘be that it would provide sometlring that has been lacking for a

| -long time, namely a sharp and independent means for recognising

wheinl the udssion of a Govermment research and development

establishuent has lost its validity, and the practical means for -

re~directing the establishment into more productive channels either

"~ within or outside therGovernmént Department that originslly sponscred

it. Jhen the indevendent nuclear detarrent is abolished the problem

—-of what to do with the Aldsrmaston .Jeapons Research fstablishment

iz 'a good oxample of ‘the kind of'problem we have -in mind.,-

. The present system of awarding'development contracts tempts

f-.priﬁatexqqmpanieSgto talk tnelr way 1nto a aevenOPment nrograune
. withfprbmiées:of resulté'ﬁhich wis ' nhlcal judgement. would |
'-deem unattalnab’e, i.8.. aky Dolt and vurlous otdcr falled home: produced
f m1551les and weanons. _ The prbSth urrangemenu does not prov1de
.for adequate penaltles for fa11ur= to acnleve ﬂr mlsed results,
'f :fnor'does 1t-glve su 11c1ent lncentlvus for a hlgh level of
  =t°chn1cal perxormaﬁce. -:It also-offers inCentiveszto c0ntractbfé s
'?'f to mer svstems comﬁlex dnd exnen51ve or to prolong the deve10pm°nt
.;work All thls is mout wastef 1 of ﬂur vztal sc1ent1f1c and o

:vﬂ'eaglneerlng manpower as. well as of tax ay rs' mone




with its built-in coupetitive incentives and inadequate penalties
for poor technical performance leads to the proliferation ol many
research development groups in private industry of sub -eritical
size or quality.

Insufficisnt long range planning ancé evaluation

the policy decisions reached by the Cabinet Defence'or Economic Committee

'-Sciéppe'and.Engineering, will’be rééponsible_for:allocating Defence
.Départment'£esources.between basié'and appiied:reééar&ﬁ'andrdévélopment,
: the makiﬁg_of longer term gfahfé'énd contracts fchreseafché.the__. '
i delegafioﬁ éf mahageﬁent éuth6ri£y and fesponsiﬁilify'for'major f

'_defence research progects and facllitles.

",and admlnlbtratlon 1n the scme forty Government's defence researchV"

.fécommerclally useful bl-products of tze defence res earch prograume ;:55=.':

o 'are identlfled and developed as’ qumckly as poss1ble.

Under current practices insufiicient attention is given to the
ultimate monetary costs, manpower and facilities lmplications of
’ ‘
major develorment programmes at the time these are started.

The present state of mal-zdministration in sciesnces cannot be

_tolerated any longer. The un-balance between defence and eivil

reoearch, of uhwch the Advisory Counc11 on Scientific Folicy has

so often complained, demonstrates that the present government does

not have a method of dealing with this most'ﬁital problem.
The dichotomy between the use and control of scientific man-

power for defence purposes and for civil rescarch and development

" purposes must end.

DIREZCTCRATE CT DEFENCS RESuARCh AND DeVILOPMENT

There sha11 be created in the mznlstry of Defence a DlrectOrate

of Defence Researcu and Development This Directorate, actlng.on _

in consultation with the Nationai Couneil for the Co-prdinatien of

They wlll also be raspon51Jle for ensurlng good organlsatlon N

o :Ijlaboratorles. In consultatlon and co-operation w1th the Mlnlstrygff:

'Fstéf-HigherEEducation and acxence-they wlll ensure'that the :f

G~De§ence xppndl‘ur




Ministry of Higher Zducation and Science for management and

administration.

The Director-General of Defence Rescarch shall be an
-i;i eminent scientist or engineer seconded from University or
industry for a period of five to ten:years. In addition to
L;f . fulfilling his co-ordinating and adwministrative functions

relating to the management of the Government defence research

——

laboratories he will also be the »rincipal science adviser to
_ the Minister of Defence znd he a member of the N.C.C.5.Z,

The Director-Generai-of Defence Research shall have three

4

'Liy. Deputy Directors who alsc shall be eminent scientists and

'ﬁff'. engineers avnointed by the Hinister of Defence in consultafion

| | with the Hinister of Higher Zducation and Science, and the First
Lord of the Admiralty, the Secretary of State for VWar, and

“the Secretary of State for Air,

THE TNTER DEPARTMENTAL CO-ORDINATION COMMITIEE

" The respon51b111ty of thls Committee shall be to deal w1th
| problems of organlsatlon, administration and co-ordlnatlon of
:research-;n quennment establishunents and in the~natlona1;sed'
:indnstries._ Tt would furtherfbe.neeponsible-for relnting'the |
._.'feports Ofanhe National:Council for the Co—ordination ofeScience';”
'-fand nnglneerlng to spec1flc Government programmee.
B The Chalrman of. thlS Inter Departmental Fo-ordlnatlon Commlttee
_'shall be the Chalrman of the . C.u;Seu; and. the Deputy Chalrman :n :'“

-shall be the Dlrector of the Dlrectorate of Defence Qesearch and fflf'n?n

rﬂe_Development. Thle Inter Departmental Co-ordlnatlon Conmlttee shall fi{ﬂ*};lﬁa]af
3 have a strong Executlve Secretary, w1th an adequate staff, to concern'i.e""'

o 1}h1mself speC1flca¢ly w1th the follow—through en natlonal sclence and

'ufn,development programmes and to monltor the development of nlans and the;f;f;_ 

.;,gnx}gplenentatlon;pf}the,Inten~Departm§nta1:Coaord;natnpnaQomm;ttee¢s




members of this Inter Departmental Co-ordinaticn Committee
together with the Secretaries and/or Direétors responsible for
research and development of the following organisations and
departments: United Kingdom Atomic Znergy Authority,
Department of Scientific and Industrial Research, iMedical
Research Council, National Research Development Corporation,
Directorate of Defence Research and Development, Naturs
Conservgncy Board, Agricultural Research Council,. Social

Sciences Research Council, Central Scientific and Technical

- Register of Technical Manpower, the Ministry of Fuel and Power,

Post Office, the Iron and Steel Board, the Gas Council, the
National Airlines, the British Tramsport Commission.

This Inter Deﬁartmental Co-ordination Committee could
also concern itself with the better utilisation of existing

capabilities of one department by another when embarking on

‘new or expanded prograrmes; allocation of responsibility for
.undertakiﬁg_new research activities which do not f£it clearly

- within the mission of any one department; to make studies and

recommendations concerning long range research plans of the

Government.

How. can we best convey the results of research in a-

form which-noints the way tn its practical ﬂﬁnlica+ions .

TE is now well uraer&Lood that the growth of our economy, S

__Qelfare of our cltlzens, oux nht:onal securlty, the ald that
~;we can afxord to glve to undcr—developed countrles, all depend. L Jj

tho a. grow1ng extent on the effectlve use our 1ndustr1es make -fHV*I’:' .”-"
3 of'new technology,l In recent years the rate cf 1ncrease 1n
.  :our Gross Natlonal Product per worker (a measure of product1v1ty)

'::rand per caplta (a measure of standard of 11v1ng) hms slowed down




"product1v1uy and profltabllltj. _[F ‘xamplu, for tnu flrst

1.

anc nas boen substantiasly less than those of aliost sll highly

‘industrialised nations i» the world, as sho n on page 1 of this

&ocument¢

Llthough there has been a rise in the standard of liviag,
that rise has not béen uniform taroughout the populatic:. The
fact of the wmatter is that there ar ﬁ many areas in our countrj
(particularly those which: formerly depended on the exploitation
of natural resources and olé-fashioned indusiries such as ship-
building, certain types of heavy enginzering, textiles, ete. )
wiere the standards of living have not risen and have actuvally
declined. These afeas nave lacked the effective means to
initiate new industriai development.

To improve our competitive position generally we must broaden

e technical base of our esconouy, use technology more offzctively

~and provide the basis for new and better products and_services at

lover cost. It is important that we decrease not ,nlv the
direct costs of goods but their indirect'costs_as_well, taat is
the costs of such services and facilitiess as transportation,

building and ceastruction, plant and machinery. These indirect

- costs make v a2 very significant proportion of the costs of all

 .gogds and servicesrproduced'by the nation,

It is appareatly not fully realised that scicntific discovery

followed_By.technological research and development'ﬁrOduces,ﬁothing; 
'other t an knomledge, for soclﬁty.-; nﬂy mut bu folmowed by
.~'the1r app 1c tlons througn tne comblnud us :of caplbal and
' GUU1PMunt and auman resources - 1abour and manag nt - to produceif

'jfan-econom;c;gooda a;" f

It is COuMOﬁlY accented t“dt manawement in Brltls iﬁdusérv;

"both prlvat and. nutlouallsed by and 1argb hms fallbd badly to'

“_:m?kb uSe of sclonce and tﬁchnolo Ly as an_ald to in creased'

Falc) Natlonal Haa




g were discovered and developed in this country - ordinary

* penieillin, the new Beecham penicillins, Broxil and Pembritin.

R Many other examples of similar nature can be given, such as ,é%%?
| computer components, automated cffice equipment and systens,

and certain types of machine tools, etc.

It is generally agreed that one of the major obstacles \

preventing the wider application and use of science and

li: technology in British indﬁstry'is that there does not seem to

be, at present, an effective organisation or method to convey

to individual companies, their management and foremen, the new

technology in a form which points the way te its practical

applications. : ' ;Q;

The other major problem scems to be the great gulf and lack

cf compunication that exists between the pure scientists and the
applied scientists, the universities, the technical colleges, the

trade research assoclations, industry and Government, aﬁd, finally,

'11*3 ."_ _. . the gap that exists hetween management and scienﬁiste'in.individual'
. tirms.
) The whole issue may therefore be summed up as beinga - o é .

problem in communication of information and the need to change

-fattitudes of mind.

FRH& SCILNCE 1ND “NGIN“ZRI NG ADVI:O?Y S“?VICE |

P
g

The creatlon of: e rree Adv1uor; Serv1ce is recommended for
.technlcal work and the dlssemlnatlon ot technlcal 1nfcrmat10n': thls _
.';.should be " 1ntegrated W1th the ex1st1ng serv1ces of the research
-;;assoclatlons. Thls new service- should be most helpful in

- :.;gettlng the medlum and small flrms to use new technologJ and fie-lscf

iﬂfto 1ntroduce 1nnovat10ns that 1ncrease nrcduct1v1ty._ ;”f:QIQrVU

The serVLGe shull be based eventuallj 1n the some 81xty

':t?]-} f ‘;;[_3:D S I R. selected unlver51t1es, colleges of advanced technology

It shall be flnanced through

:”%';;ff}c;,uef'and reglonal technlcal colleges.

75?_D S I R grants dlrcct_to the chosen 1nst1tut10ns. The serV1ce E o
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first-rate applied scientists, who understand and appreciate
the significance of what their colleagues in pure science are
trying tc discover and who keep in close touch with local

industry and interpret firms' needs to scientists and engineers

in the teaching and research institvtions, as well as bringing

to the notice of firms, through persenal visits, plant
demonstrations and seminars, technological developments that
will benefit their productivity.

This service could provide the missing link in the

communications network between universities, technical colleges,

industry, trade research associations and Government. It is

estimated that the total number of scieﬁtific and engineering

staff needed to give this effective free advisory service would

be between six to seven hundred, and, together with their supporting
staff, we believe that the total annual expenditure would be
£2 millicns, This service will involve the interaction of people- 
interested in science,'technology, economics and related ficlds.

The D.S.I.R. should invite applications from universities,
and technlcal colleges to perform this service. The staff of

the Free 501ence and Engineering Adv1sory Service could also

-encourage in their7region their.colleagues in universities and :

_ technlcal collegee and in Government research laboratorles to

carry out 1ndustr1a1 crlentated ba51c research thus helplng

“to 1ncrease the supply of technlcal people experlenced 1n '
'ﬁlndustrlal problems.”..:
© Finally they can also be very useful in encouraging
: iji?me't§58u§90rﬁibeeic-teéhnieéi,wofkfb?tﬁ ﬁifﬁinnfﬁese”“"”
.hfefirms}ahd:cﬁtsi&effﬁem‘either'in tbade”reseercc ssseciatiohs:f-7‘
sﬁfer in. some other 1nst1tut10n of hlgher learnlng cr research

qﬁeﬁlabcratory. *f-if_.
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As a measure of how little uee British industry is making of new
technological information, the following facts may be of value. There
are approximately 90,000 firms in the United Kingdom, of these it is
reliably estiuated that some 15,000 are members of the various
trade research associations. (ASLIB), the Library Association
in the United Kingdom, records that only 800 industrial firms in
the United Kingdom have technical libraries to assist management
and staff to keep up~to-date with the latest technical information.

D.S.I.R, - Deveiopment Contracts -« Industry

The Department of Scientific and Industr1a1 Research: should be
given by the Nlnlstry of ﬂlgher Bducation and Sc ence an expanded role _.
in the planning, wmsnage ent and support of basic research 1nc1ud1ng
programmes of research, which are a blend of basic and applied research.

The Ministry should provide through the D.S8.I.R. some 50 million

pounds per annum to devote to financing the very substantial growth

‘needed in civilian applied'research'and development. This money '

should be expended to finance jointly with industry or alone in .

‘universities, technical colleges, research associations or Government -

research laboratories basic technological problems of importance to

-industry, i.e. projects likely to'have‘e major effect on industrial

productiﬁity contributing eignificantly_to increasing our‘Gross

Natlonal Product and Exports.._g | _ . ”
The Government should support the pla01ng of ClVil Development

Contracts w1th 1ndustrv for carrylng out applled research of a

development character under the followlng 01rcumstances

: a) where the work is. recognlzed as needlng to be done 1n the

'natlonal 1nterest

'1_e"b)r'where 1t 15 toc blg an operatlon fbr a 51ng1e flrm, or a-

"consortlum of flrms, to undertake 1t alnne'“and

:'where the development 1s toc speculatlve for prlvate enterprlse




. for the recoupment, by the gevernment, of the =xpended public funds

 fully qualified scicntists and engineers are relieved of doing
" menial jobs that technicians can do for them. The Governument

- should provide tax incentives to industry in order to encourage it

" Trade Research Associations

The FBI recommendations of & target increases of one
hundred million pounds per annum in ths field of research and development,
whereby fifty per cent is financed by industry and fifty per cent by the
Government are supported.

The expenditure of substantial amounts of public funds for development

contracts in civilizn research and development requires that positive

arrangements be made for effoctive accounting, and, wherever pessible,

and, where possible, to share in any profits resulting from its support.
Industry 1tsclf must find ways and means of re deploylng its

present scientific and engineering manpower, so 285 to ensure that

or increase its expenditure on ressarch and development. The Govern-~
ment should increase the emounf of money aveilable.to the D.S.I.R..
for research grants and fellowships and eStablish felleWships.and o

research grants tcnable at technical colleges.

‘the value and functlon of trade researc h a;soc1at10ns and how and
“in what. way they can be made more effectlve, better used and

.':better supported by 1ndustrj. Our RESLJTCh Ass051c1t1ons, together SR

'-_made a vehlcle of 1nformat10n in those 1ndustr1es whers the small and

3:’plant development qnd ?1nanc1ng should be dene 301ntly by the

i”_Government and 1ndustry. Industry and trade assoc1at10ns should .
' be strfngly encouraged to anp01nt consultants from unlversltles

5.“and technlcal colleges. : f-. o AL o |

'L;”Compulsory Levy

It is recommended that a comm1551on be app01nted to: report on

w1th the Free Sclence and Englneerlng Adv1sery Service, should”be i

nedlum flrms predomlnate.

Research Assoc1stlons should be enebled tn carry out pllot

ctors_of research assoc




on the problems of raising funds. The introduction of a compulscry

| levy on industry is recommended wherever this is posgible. The
advantages of such a levy are fhat_the drector and some of his staff

L: will be able to spend their time om research and development-

rﬁ ' instead of raising fuﬁds; sec ndly, there would be a considerable
saving on the administrative expenditure; and thirdly, a statutory

levy on a horizontally based sector of industry will give the

research associations a useful basis to extend vertically.
Yé _ .3 Patents
| ' Everybody agrees that our Patent Act is very out of date
' kﬁ _ . _ énd that cur patent system is in need of a radical overhaul,

It is recommended that the next Labour Goverhment locks into the

-position and examines whether new legislation to prevent the prior B Fi

ﬁ; : assignation of rights'in a patent might not be a good way of
stimulating imnovation in industry. 4 patent system based on this
t‘ principle has been working very satisfactorily to all concerned in

Germany.

}:' - . Tha Social Scienceé Reseéréh Council

It'ié strqngly'récomménded that this Council be established

i . . to perfdrm the same éerﬁices for the nation in the social |

- and_behaviouralisciences as the D.5.I.R. does for the physical sciences.
and engineering. The social scientists of this country can make a
significant contribution:to the natioﬁai.welfarefand-héip'thé;poﬁntny _
| torachieve a-féstér.rate of économic growth

The establlshment of thls Counc11 will help to restore a 11ttle.

Ithe unbalance that ex1sts between the resources avallable for d01ng

ﬂ'research in the phy51¢al sc1ences:and the-socmal-androehavloural_f:
.501ences. . | | : | | |

It 1s proposed that thls Gouncll shall recelve 1ts vote and

 i*be answerable to the Mlnlstry of ngher ﬂducatlon and SCLence._r

“- _301ence Adv1ser to Secretary of ‘State for Forelgn Affalrs'

{-éianf”; L“I_{-n_ -jf:-_ The creatlon of thls new. post is recommended. Sclence and

.._ﬁ;technology play an 1ncrea31ng role 1n the formulutlon of forelgn :5 -‘::__

f'pollcy. Unfortunately thls too often 1s not furly appre01ated

y:"ollcy-makers




e,
IR

P
[ aTraltet

ey
IR

T

be to indicate to top policy-makers when and how selentific
znd technological considerations bear on foreign policy as
it is evolved, The science adviser should be = scientist or
engineer or be highly literate in science or technology and
should have some sppreciation and understanding of foreign
affairs; He must be in a position to engage as consultants

on speeific problems the best technieal minds in the country.

“His staff should be of sufficient size ond competence S0 that

‘he may initiate and prcv1de the guide 11nes for technical

studles important to the Foreign Office and evaluate and
interpret for the Foreign Office studies made in other
Government departments. |

A good example are the scientific problems relating to
the nuclear weapons test mcnitcring requirements. A fﬁtther
function of the:ecience advieer to the Secretary of'State
for Fcreign.Affairs~would be tc stimu1ate relationslbetﬁeeﬁ-
Eritish and. foreign scientiste in furtherznce of cur.fcreign-

policy objectives, a function in which the Foreign Office needs

" to assume stronger 1eadefship;

Finally; tﬁe_science adviser should assume anthority .

- over the duties cf'science ettachee abroad and acsist them in -
'tachleving the st tue of pollcy adv1sers on sc1ent1f1c

'_:mattere tc thelr Ambassadors."

Interchange of Perscnnel Between Unlver51t1es
- Industry and Government

It 1s strcngly recommended that urgent and poeltlve steps

'ftfbe taken to brlng about the develcpment of an 1nterchange
' of personnel between the unlver81t1es, 1ndustry and the gcvern--

'1-:ment.ﬁ Such lnterchange w1ll be cf 00n51derable beneflt to




creating the right climate in producing better informed Government
policies and bring about closer Government, industry and university
co-operation which is indispensable to success in scientific
econcric policies,

Science and Planning

The chairman of the National Council for the Co-ordination
of Science and Engineering shall be a member of the Council of
NEDC or any other senior advisory commitiee that may be set up
by the Ministry responsible for central planning. The Secretariat
of NEDC should have a strong technico-economic section which
should work in close.co-operation with the N.C.C.S.E; In this
way the scientific and engineering point of view would take its
place easily.as part of the wider national planning body.

Science Information

The Ministry of Higher Education and Science could

centralize most effectively the important activities

“relating to science'information.

801ent1f1c and Lconomlc Staff in Central
P031tlon in Each Ministry

Each Ministry shonld set up its own 501ent1f1c/economiC'
department so that in this way science oan,increasingly help

influence policy and action in government. This forward

r.planning'etaff with a'strong teohnical bias.can.be responsible
..'“-pfor relatlng the long term pollcy plans of the department to

:the scope for technologlcal development in- the 1ndustr1es on.:

.whlch thls department -relies. Thls staff should be glven a =

'j:central p031t10n in each Mlnlstry.

An example of how valuable thls k1nd of arrangement can be

5n;.has been reported to the Glbb-Zuckerman Commlttee, when 1t
§ was stated that w1thout the work of the development group in the
"*.lM1n1stry of Lducatlon on the educatlonal bUlldlng programme carrledf,;

ﬁ’f;;;out since 1949, the achleved sav1ng of eome three hundred SR

mllllon pounds on'the schools bullt'51ncelthen would'not have:
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Hew and Powerful Social Tool to Raise the Guality

1

and Standsrds of Life of the Nation

The Ministrs for Higher Zducation and Scicnce and our
scienﬁific and enginsering comuunlty should make it one
of their major joint tasks to employ our new found ability to
combine the great diversity of u01eﬂulflc and engincering shllls
and disciplines to make a massive aasault'pn'very large scale

national nroblems. The effectiveness of employing this new

Government tool has been denonstrated during the last war and

~in the present massive USA - USSR space pregrammes

The social innovation and use in peace time of this new
Gevernment tool is of even greater conssquence in the long
run than the scientific and teclmical innovations on which
most of our attention is presentlj focussed. This is the
}spill o#erf from defence of the greatest national and socia
conseqaﬁncb and we, as a country, have. so far fallcd to use
this instrument in peace time. There can be no doubt that

the development of this new capability has endowed us as a

nation with great new powers. The new Labour Government should
use. this social iuvention for peaceful purposes and not just

~confine it to the defeace sector.

The Gov»rnmunt should swou tae way now to use res carch*

Hand development:in the”modern intcrwdisciplinary way through

industry-to improve'and.to_raise.the gquality and excellence of-

the env1*on1ent in thch we work'and live.

.Familiar-examples of'the-material,Waste and'érosiqn of the - .

'fabutuetlc anVlronment Wthh are. Vcry comvlex and whiCh'oan onlY-
“be solv d on a multl—d1a01pllnary bssls arb congystlon aﬂd a1r L

':and water pollutlon.

ealtqy urowtn of Brltlsh ngh
) mducstlon and Scacnce




[ effective monitoring and management of the science and

[ development problems of the Goverament. This new iinistry

can hélp to ensurs the continued hzalthy growth of British
P- wigher education and science.

The recommendations made here for strengthening the

present organisation and government at policy lesvel can
{f : achieve substantial improvewents in the organisation and

inter--relation of various governmont departments and agencies

supporting science and techmology, and provide an overall

focus and leadership for thelr activities. This lcadership

“will reside in the Mindstry of ifigher Education and Scilence

whesre the Minister, supported by the Natiomal Council for

the Co-ordinatioﬁ of Zcience and Enginescring and the Inter-

{1 'Departmental Co-ordination Committee,can ensure the preparation
agd review of anélyses.énd plans and the feview of the roié

!ﬁ : . .and fesponsibilities of the various gpvernmenﬁ_defartments.in
'[1 '  ;: -'science and fechnology.

| Accordlncly the allocatlon of government support for

seience would reach up to the Cabinet by orderlj cxamlnatlon

of_needs and aims of_both.departmental'missions and natidnal

 goals, would 1nclude con51deratlon of govurﬂment prlorltl;s
‘and urgun01es aﬁd wcqu pcrmlt a comnr01en51vu oa_ané;ng of
'-governm ent rﬂsourccénz | |

In maklng tunog tcntaulve rﬂcommbrdatlons we. must emﬂha51ze

.that the strength of Brlt"Sh sc1ence dcnends on the 1q1t t ive

fimagination and_intclligen' g .0 f 1nd1v1dual worklng 901yntlsts and

I '3bng1necrsa

Thy begt possmble prowrumme formulated at tho top caf be madc'

”E1:  f_:'fﬁ'eqtlrgly 1naffﬂct1ve by the people who are carrying 1t out.:'

o The purnoses OL organlsatlon ?or scﬂA' e_and.englneer;nglln.f;f'“”

r identification and |
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and developucont to guarantee that the most important national

technélogicél jobs are tackled by the wost zble people.

These proposals are tentative and do not enswer all the
gquestions ralating to these important problems. Listed below
are problems to sowe of which this memorandum has tricd to give
tentative answers.

(1) = What steps can and need be taken to provide the climate
‘and the support for work in universitics and colleges
of tochnology related to the bread practical needs of
cur civilian economy and society? .

(i1} How can we best cnsure that bi-products of the defence
_research prograwme, onée identified, should be developed
quickly and cxpleited?

(iii) what is the best role that government can play in the

.'encouraéement of'applying the resulis of scilence and

enginecering to economic growth?

(iv)  How can we best get British industry to employ_develop-f

‘ment personnel who may aiso be working for their
competitors and to encourage them to have forward

planning for research and development?

'1(v): what-Changes are needed in the machinery of-@overnment_

_ﬁo_fitiits_action in &etail'to'the'need for (a) oroper
sgientific &o' Opﬂonu in 1ndustrj, and - (b) making_gertaiﬁ
Tighnt the administration_of thg governmentfs ownicxﬁenditu:e
“on séienca isjorganiséd to s¢cure:fu1l“value for mbney_iﬁ'

'5the7l t OI our nueds ﬁnd rysourcbs°

7 (vi)ﬁf vuolld th re.be”established in cvery goﬁernmsntf7

 fdepartment doullng w1tﬁ.1rdaqtrv a 501Lnt ‘c/economic S

ri;stmff tn‘ubt asg.a forward pollcy Plannlﬂg unlt

“Ifiadv151ng thb Hlnluttr oq tug t;c:nlcal and leuatr1117 ”

]71mp11cat10ns of .nc d pa'tm snt s futuru pollcy plans,'J
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(vii)

(viidi)

(ix)

(%)

()

o (xii)__

to gather economic and technical information from the
relevant industries, and generally provide a technical
intelligence service to the department?

How can we best encourage the establishment of the
institutions and the environment that most effectively
puts science to practical use, diffuses the results

of technology throughout tne soclety and encourages
even higher levels of ianovation activities.

Should there be greater interchange of staff in the

~ Civil Service itself, and between the service,

industry and the universities; should civil servants
be recruited from industry and the universities on
temporary contracts or seconde&?

How can we best convey the results of research in.a

form which points the way to its practicale

“applications?

How can we use science more effectively to aid -

: underdeveloped oonntries?

We need new ways to improve government university
~relationships and in the conduct of research and
_deveIOpment in. prlvate 1ndustry. | |

._How far should the Government ge in. establlshlng

- new research faC111t1es separate from unlver51t1es and :

| '(_xii.i_):' |

-'how far should it go to flnnnce them as part of
'unlver51t1es proper?

-.Is 1t p0551b1e to formulate general pollCles for the f.';_""

V_Lsupport of 501ence and to 1nst1tutlonallse a 1ong-

::{range plannlng system°- Thls 1s perhaps espec1allyi;,:;:'

'-rpinecessary for the support of speclal flelds of

"'r'research requlrlng 1arge and costly fa0111t1es, S

'-f@:l e. radlo—astronomy, astronantlcs, oceanography,

: hlgh energy phy51cs, Etc'féﬁip;fffﬁ:ffa"':'ﬁ
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{xv) Can trade research associations, if given the resources,

tf | be relied upon to disseminate techniecal information
- énd encourage their member firms to use technical

{ innovations, and should they be provided with funds
f? _ for research and training by & compulsory levy on

) -imhsny?

.

Government and science are now completely joined together

':(i o ~in an indispensable partnership. Government is dependent on

science as an essential resource for national security and

welfare while science cannot flourish without government

&j . support;'

e
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AVERAGE GROWTH RATE {1950°S)

GNP PER WORKER AND PER CAPITA IN SELECTED NATIONS
Parcant ‘

8 -
A. PRODUCTIVITY (GNP PER WORKER} -

JAPAN

WEST
GERMANY

USSR 'NETHER-

L ANDS

SWEDEN

u.s.

CANADA

JAPAN B. STANDARD OF LIVING (GNP PER CAPITA).

WEST
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NETHER-
LANDS

T sweoen

CANADA
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- .Source:" “*National [nstitute Economic Review' as quoted in ‘‘Ecenomic Report of the President, 1962

S .'_""Nqﬁonnl Accounts Stqti_;t_];s;' 1961,"" United Nations.. =




