ANDREW HUXLEY (%)
The Academies of Sclences In the Current Soclety (**)

T would like first 1o say bow glad T am to have been forced, by this request
o sbdsess you, to reflect on what It & that cach of our academis — snd partie
eulirly the one over which I preside — is really doing. This is somedhing that
it s all 100 easy foe each of us to take for granted, and the present occasion is
an excellent opportunity for us 1o consider whether we are doing the right things.

When ane locks st the scientific sesdemies of the world, one feels that,
ehermical terms, they form an smacphous body; in biological terms, they show
polymorphism 10 an extraondinary degrees and, in many countries at least, pro-
cesses analogous to biolopical evolution take place becwoen different scientific
bodies. Academles of science, as we all kaow, have very many differcar fancions.
One s the soquisition of new scienific kaowledge, cither — a5 in the early days
of the Royal Sociery — though experiments performed In the academy hclf,
ot by supporting roseszch instituies, of by support of individual scientists, or by
fesearch grants. Anotber s the disemination of scientific knowldys, verbally

: an impar
|b= awnid of membership ftself amd the award of medals, prises and honorific

Some academics (wich as The Royal Society) colloct subacriptions from
Mmﬂ and most receive benefactions from onide bodies,  All, or almost
all, get grants from their povernments. Some distribute funds in T

walariey to their members. Academies may esiablish standards and units for

scnce and rechoology. They may give advice to porernmeat. Most or all ate
involved in intermationsl science, and this activity agaln cin be wobdivided in
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mare than one way, according as s purpose Is the advancement of seience ftself,
or to help other natinns, or 10 sdvince and improve international relatigns.
her, the mode in which international sctivities are carried o can be sube
ded Into selatioaships with scademies of other nations, srrangemens for teavel
snd eachanges, relarions with international organisations, and direct cooperation
with other mations o parti ‘et snocher function of 3 national
seademy s 10 take the lead of specialist societies within the country on ot
disciplinaty mstiers — 1 have in mind, for cxample, something that has boen

lat. project

But moit imporane of all are the more intanglble aspects of oor
i, in that we provide @ forum for discussion between scientists 5o that
o collective voic of ihe selentists in a country can speak on the promotion of
science, the protection of science, the cthies of selence, and the spplication of
science toward industry and toward human welfare

Now In most countries these Functions are shared between many. different
bodies. — there may be more than one cadcmy, there are specialise societies
for the nameroas branches of sience, there are independent bodies of many kinds,
s there are governasnt omganizations.  Ard the ways in which they are shared
seein 10 be iafiniiely varisble, It is perhaps paradosical — I hope that Professor
Velikhoy will discuss this and pethaps contradict me — that in the country
which adheres to dialoctical peinciples there is a single, rather monlithic Acs-
demy, divided indecd into separate Academics for pare science, for medical
sclence and for agricultursl science, while in Beitain we allow the dialectical
process 0 procend by having 8 wide range of more or loss sutonomeus bodies
which src in & snse continuously competing with each other for the functions
they shoold pecform. There are analogies, a3 1 said before, betweea this process
sinl biclogical. evoluion by ratoral selection. Now ic scems 10 me that it is
difficult, and indeed unsatisfactory, to attempt o combine all of these funcrions
within & single organbation, because many of them are in some degres incompi-
tible with others. Shoukd an scademy e for professional wcieadss cnly, or
should it sim 1o involve the genersl public? If for sclentlsts, shauld it be very
selective in lis membership o should it be inclusive? Both of these things are
desieablc, but you cannce bave both. Should it concentrate o the nammal
scleaces caly, er should it inchide the moral sciences and the whole of learning?
ial science only, should it concentrate on pure science or inchude also
Itis impuu'ﬂ.\k @ operate at full strengsh on both sides
des. fmpartant, there i the incompa
A R 5 receiving all
one's funds from goverament; s regands making puble prancuncemenss, 1 think
all of us are under pressure, both from oar members nd fiom aatside bodies,
w0 make prosouncements oa behalf of stieace on a wide range of topics. This ks
clearly ooc of the things that we have w0 do, but it seems 1o me essential that
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f in order t preserve oar evodibility on matters where we are sble 1o spesk with
authority, we shoukd svoid speaking on matters where we have na specisl clsim
0 be lisiensd t0 any more then other inielligent members of the public.
“The Reyal Society in Britain has st ene time or another excrelsed almost
all of the functions which 1 bave mentioned, but for lack of time [ am going
10 skip what T was going 10 say sbout our history. 1 will come 1o the question
of membership, and in this respect the Royal Society, 1 muse admit, has always
been elitist — we have never atcempted 1o bring in all scientiss. When we
were founded in 1660, there wis o well defined profession of sciendsts and our
Fellows wese o mixture of serious practitioners of science as it then was and of
serious anateurs, Alhough the Society collected a quite substandal fee from
<ach Fellow every time he attended s meeting — a shilling then, which would
have been the equivalent of perhaps five poands or 20.000 lire nowadays — suill
the Sociery was in financial difficulics, and it admicicd wealthy patrons s
Fellows in osder to improve its financial position. This led, at the cod of the
18k and the: beginning of the 19ih cemury, 10 sn acute division in the Society
berween on the ooe hand those Fellows who were wealthy amateurs and for
whom the Socicry had more a social than & truly scientific function, and profes-
sional scientisss on the oher.
“The. social aspects of the Society really exchided action a5 a body repeesear
tative of scientists. As 4 tesult, other organizations were formed. One was the
Royal Tnstitation, which was founded in 1800 and sill flourishes in London;
o it did not really take over amy of the major functions of the Royal Society, but
has done an excellent job, and still does, in the poblicization of sclence, in
wience. education, and in the famous lsboratory which has been headed by
many famous sciéatls from Davy and Fatadoy to the Braggs and the present
Director, Sir George Porter.
But things became even more scrious by 1630 when there was # disputed
clection for the presidency of the Royal Saciety. The serinus scientists put up
the asironomer John Herschel as o candidate, while the amaters put up one
‘of the soyal dukes, the Duke of Sussex. The amatcurs won by a narow margia,
and reform of the Ropal Sodety was postponed,  Partly as a sesult the Beitish |
Association for the Advancement of Sciences was foanded in the next year, 1831,
Tt was modelled on the German body, the Gesellschaft deurscher Natmrforscher
und Aertzie, which had been formed a few years befoce. Now, where the Royal
Society was selective and inceed cltist in its membership, the British n.m-m
[ was inclusive; membership was open @ every scientist and iodeed 10
interested in sclence, os ¢ sall is coday. The Ropal Society was mwluml
the Beitish i

years the British Assaciation took over funcions which properly the Royal
Sodiecy ought 10 have performed, but which it had failed to perform a5 a resls
of this defeas of the professionals by the amateurs,  For cxample, in the middle

—



— 50 —

of last century, the British Associatian for a time ran the mescomological obser-
vatory.at Kew, it took 4 leading part in the establishment of elecirical unite and
in the shsolute determination of the ohm, it st up standands of screw thecsds,
it published mathematical tables, it gave grants for rescarch.

Bur the Royal Saceiry reformed frself in 1847 by limiting the clections 1o
o Fixed annnal mumber of persons sclected parely on scientific schicvement. The
elfect of this war ot imiantancous. A few years later when the goeat exhibition
of 1851 in London was over the then Presilenc of the Royal Sockey (the
astranomer the Earl of Rosse) asked the Government for a site for & aew bullding
for the Rogal Socicry on part of the ground where the exhibition had besn held
d asked for monry for this purposs from the profite of the exhibition. The
Government consulted Prince Albest, the Prince Consort, who replied that 10
use the srplus in arder 10 provide with better accommodation a society which
= ac present constituted has forfelted the sympathy of the generality of the
public by its lethargic state and exchusive principles could not be thoaght of for
a moment”. However, the Royal Sociecy did, ower a couple of decades, recover
its preeminent position, and it has since then been recopalzed as sbe natiomal
scademy for science fn Brltaln. Tt has never indluded the otber branches of
Jeamning, which did aot have thelr own academy uniil the British Academy way
founded in 1900, and we now have these two parallel bodies.

The British Association for the Advancement of Sclence still exists and siill
perfores. s valuable fanctina in infarming the public of the sdvances. of cieace
and In providing 2 forum foe very open discussion of matters of publlc Impostance
in which the general public as well as sciencists take part, This ia 1 function
which it would be difficult for the Royal Sodicty to combine with ira present
activity s a bighly informed body of emlnent scicntists who are well placed ro
give serious scientific advice. It would be impossible to combine this with. the
degres of popular invelvemenr which is exemplificd by the Beitish Assaciation.

1 am sure there are aalogoos situations in other couniries; in the Ut
States for cxample. the American Association for the Advancement of Science i1
roughly equivalent o cur British Association, and they have Jeatned bodies such
s the American Philosophical Socicty and the Americin Acsdemy for Aris and
Sclences, which are Indeed Jeasned academics but do net have the pational role
which is performed by the National Acsdemy of Sciences.

This manter of the overlonding of the Roysl Sociery with weliby amateurs
was an example of the difficolry that wny body of sciearists has in reiabning
independence owaday

there is, 1 suppose, a tight-rope that we have w0 walk between, on the one hand,
Gouaining fonds in osder to pecform the expensiee function of the spport of
science, and on the other, maintsining our independence when we express our
views. Some academics huve remained poor but bonest — this s trus [ think of
the Ropal Socety of Canads, whote firt centemary was celebrated carlier this




Dol
yw;:be}domiwmhwlkhnﬂmdodmbchbdywhkﬁ-ﬂmm
International Unlons.

Agaia, la Australs, sltbough the Aesdemy of Science s the adhering body
and docs receive goveroment funds, these are on a scale which leaves the Academy
in difficulties in providing the subscriptions, The system is 30 dilferent in the

form of wht s called & “Parliamentary grant Royel Society; i
began at £1000 per year and was raised to £5000 in 1676, This was then. the
oaly Goverament money svailable for scientfic rescarch, The mmount Was
Licseased gradually up to the Second World War and much more repidly since.
But over this period other fomms of government support of scence have increased
0 mach that the funds coming throogh the Roral Socicty are now a small
feaction uf the total govermment sopport for science which comcs mainly through
the Rescarch Councls, throogh. direct suppors of restarch by cxecutive Depart:

Sociory 1o alter its policy, so although the Royal Sockty docs not have moch
executive power by direcily co nllinnumfhilhnxnlimlldqfr:olinde
pendence aod influence which it would nae possess If it wese the chaanel for

largescale speoding of government meney. We have in English the proverb:
“He who pays the piper calls the mme”. The Research Counclls in Brin are
in an intermediste position. They arc entirely government-funded, but they
cherish the considerable degee of independence that they pomess; agala, it it 4
matier of & tightope.

T regard this question of Independence as ooz of the cxsential matiens for
Natioaa! Acsdemics? they must be sble w speak for the scientists who are thelr
members without direce regard, lndeed a5 far us pomible without any regard,
to what their governments e other paymasters may fecl.

The other aspect of proserving the abilicy 0 speak on belulf of sclentises
Is the matter of retaining crodibility with the publici we shall pot retain this
credibilty i we make propoancements v fogics where we have 0o specil claim
to be listencd, to. This, 1 feel, is one of the risks that we run. We are adked
for advice, and in spite of being often blamed for most of the ills of the present
ok, scientiscs are vill regarded us potential wise wen who can provide a solu-
ton to every problem. But mest of the acoe problems ate problems nat of
selence bat of politics, of decision haw science should be applied. Every sclentific
discowvery is capoble both of good and of evil use, and tho problems are haw to
ensare that science s used for good and not for il Thero s enarmous diffi-
culty in keeplng thexe sspects separaie. 1 will bricfly tell a story from about
twa bundred years ago which illusrates the difficulty. Lighming conductors
wece Invented by Benjamin Franklin, who was a fellow of the Royal Society, %
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well a5 founder of the American Philosophical Society and s member of your
Soxicty, and he belicved thar a pointed lighming condcror was the most effective.
But there was another theory that a polnied condusior would. attract the sirike
of lighming wnd that the right thing was for lightning conductors to be in the
shape of 4 sphere. You would think this is » porcly. tochaical matter which
could mot possibly. become polivical, Bar with the advent of the Was of Inde-
pendence it came to be said, bocause Franklin was an Americm, that supporters
of pointed lightning conductors were not loyal to the British Crown.

Feelings. ran high, and lighining condoctors on the royal palaces were
chaoged from being pointed o being round. The Royal Society appointed several
commirees on this question, all of which came down in favour of points. The
King called the then President of the Royal Sociery and asked if he conld not
influcrce them 10 o more patriotic decision, bur the seplied, *Sire, 1 give way 1o
80 man in my leyalty 1o your Majesty but 1 cannos reverse the laws and opers-
tions of namre”. Well, we have cquivalent problems pow, and of course the
moss serious i the threat of muclear war, There are cleadly scientific and
technical aspects of these problems and nobody would question that scientific
sculemies have a duty in this respect to ensure thar their pablic is informed
of the facts, 1o ensure that good advice s given to their governments, and if

difficuls questions are the questions — essentlally political andd pot. scientific —
of avoiding the nse of these weapons. Thia is & matier on which some of us will
be engaged later this weck under the suspices of another of the Roman academies,
the: Pontifical Acsdemy, but we shall there be in this dilemma of being scientists
wsked to pronounce on. matters which are in no way scientific, and in which —
i have to sy, formnatcly — scientisss have litle expesience. They ae questions
of mistrust berween nations and individuals, and of secrecy; fortunately, these

things are still rare in science, and long may they remain s0.

But my message s that the most importaat of the functions of an Acsdemy
ate those of providing a foram In which sclentists can discuss and spesk ont oo
mattcrs cwential 1o scientific activity. In this respect, you may sk: why ia it
vight 10 have mational scademiec. One can asgue that these problems, like science
itself, are international, and that these things should be dealt with by international
bodies. 1 think this is not the right answer because most of the problems thar
& national academy may bhave to pronaunce on are local problems. The sclentific
activities of a country are governed mewly by decisions of that country's awn
gowemment, for exspla o the spending of mooey for tebearch, wnd miost. o
out problems are local problems, national rather :ha international, and we need
# national body which is fully aware of the local sination snd the local conditions
of carying on scicnific activity in order to fiod the sight answes.

The occasions for such expressions of opinion are pechaps rathet rare, and
it seems 10 me pecessary for an acsdemy that in addition 1o this cssential function
it should have some routine functioos which it carrics oo all the time, perhaps
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in the direct support of science or In imernational relations. What kind of

on coun
5 ¥ v i bl o poree Tt e hch P
s needed in order for the seademy 1o develop the coherence which it will nesd
when the occasion arises for it 1o cxpress the views of scicatists o matiees which
are squarely within their competence, But it must not overload inelf with
routine fusctions; if it does, it will find that it is trying to do things which are
incompatible with one another and it will find that it receives so much funding
from government or other soarcey that it has fost ks independence.
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1o there an eion o enlacion v e ora Sy i e
British A':kl:y - Ilhmlu s fnsr : woncemns v}-’\rmw b[: termed bo n‘
ttance the history of the sciences, o comsequences
the technical progress and 50 on.

Huxvey

Yes, there is regulas soapemsion besween the Royal Society and the British
Kinday Wa e ot St t Eing 45 whic the ofcers of the v bodles
discos matters of common interest, Rogal Sociesy’s s+ scientific
“u".‘w'“"‘ e et e = i soatas ;‘&“'u;“‘»..'i"m‘.f‘ i
" icientific € 2 cortain o e have been joint

o the Koyt Soccty wih al British
i e el e Al el el
. matbods of duing, the cmcigence of M, 1nd Tingubtics und m:
lingusge. Yes, there s froquent collibacation in 1
o Al s o s e o Bkt
are purdy whhin the hraalics, partly within the navaral slcncs.

Stapsos

T woald fike 1o ask if you would not have thought that the Royal Seciety
might not have had & bener chance of wi hundred o 2

icd scien
nlul.eknyulsoﬂ!wIulwwbchdumﬂilhrmhmhduw
emtributions 0. science,

Huxiey

The did of course already elect serious contribortors to science. Al the
pames . wiene of those diys which ae il would have been
Fellows of this Sociery, but [ acdition there was this very large mumber of
mmn[mv!w held the power in the Soclety, and who voted their
own representatives Mcnmdwlhllﬂﬂdhtnimdcmmn]wm
mmm o e i o A S up 4 substantial parc of s

S it was really an fncemal division within the Sockery and one which
orlginuted at lewst n part through the noed for financial suppert from. wealthy
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patrons. m:heszmmmmhmapmlm
pruvldamu:n:zuu? (\’::) W:‘! 1 think If the question was raised T am
wre it would hve boen defested by the nonscientisss who beld the power in
the Socie

hoanh - Ho o Y vt it ety 75 reformed it

remained a course it

‘of the working scientlsts’ then than it-does. naw. i llaptm'\ml?

and the Society repeasedly debaies how much t expaod. At the time ihe new

Starutes were iniroduced in 1847, the anmal sumber of clections was st at

e bo this s boen fuely raised and for the Lt ten years or s

it has sood a1 forey. Bur of course even that number brings in only a small
tage of the active sclensisu In Britain.




