Necessity of Imereased Government Support for Science.

The
The Necessity for Increasing the Prestige of Chinese Sclenté.
The Necessity for Finding Political Lesders with an Under—
ehanding of the Funciion srd Imporbance of Scisnce
in the ¥ationsl Welfare
& Speecisl Ministry for Sclence smd. Technology
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S’ MARY OF RECCHMENDATIONS

the Sovernuent should avbark on a great investment #
y by svbsidising the lesading Chinese sclentific

tubions {pure zs well &8 amplmaé} on = Scale Very.
% @r@a@@f than hsretofors These includei-

w-@

e
d

=,
b

LAoademia Sinics
”&ﬁ Peiping Acadeny
The Fukisn and other Provingcis
Hational ﬁ%l@gmal Survey and Prov
and Heteorologlical Surveys
Hational Imﬂmﬂﬁvxa& Research Buresu and ob

research activities of the Uinistey of
Economics

Tationel Agriculiural Research Bureau and other
rasegrch activities of the Hinlgiry of
: ﬁ%?lﬁhiu&“@ and Foybﬁtyy
Hationzl Institute of Health, Hational Epldemics
PW“ entlion Buresu, and othser research
aetivities of the Fational Health
Administration
Army Ordnsnce Administration reseasrch sciivitles
Army Hedicsl Adminisiration research activities
Alr Force Research Bureau
The Provineisl Science Insiiitules
The Science Departments of the Universities, including
the Qﬁmv%rswﬁy 3& Co mW&&iﬁaﬁimaﬁ
Huosnghal Regsearch Institute and similer institutes.
There are special waasam@ for greatly increasing the
support given to the:~-

National Insititute of Compilaition and Transistion
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Substantial goverament grant

Seisnce Sociely of Chins
Hatupal Science Seciety of CGhins
gnd 211 the specislised scienti?

. This 1ist is in no way exclusive or exhausitlive, but only
indicative
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net mesns should be developed for incre
of Seience and Technology in China,

3

fomdation of new Opders and Dscorabi
by suiteble publieitys by stricter registy
cuslified men; or other meliholds as ma

That great efforte be made to encourage politlcal leaders
with = resl knowledge snd vadersianding of Sclence and
Technology in ovder to reduce the inhibiting faokors
whizsh retard the industrislisstion and modernisation
af the combry.

wce Science cannot flourish except in o democraiiec
and libersl atmosphers, steps be iaken to ensure variety
snd Fresdom of thought ond expression in the universi-

That si

g

tieS.

That ths policy of sending the maximunm nurber pessible of
seholars, siodents, and foreman~apprentices gbread Lor
atudy, in the interests of the indusirialisation an
modernisation of the comabry, be vigorously procesied

T )

with, and %that western scholars and studsnis be invited
to China also.

Tnat careful thought be given to the ways in which Chinsa’s
indusirialisstion might profitsbly differ from thetb
which wae hisioricslly gone through by the wesisern
countries, Se.ge. in the use of non-Terrous metals,
plastics, plant produgts =nd chemurgic processess

That Specizal cars be taken to ensure sound workers® welfare
praciice during industrialisation, in So Tar as the |
situgtion permiis approximation Lo western standards.

That %hought be given to the problem of ihe provision of
‘seientific sdvisory bodiss at all levels of goverament,
and $0 the parbticipation of scientific men in the
foreign relations of the cowntry.

That China continue her policy of demending s United Hetlions
Cultursl Orgenissbion eapsble of fulfilling the func-
tions of an inteynational Science coopersilion servicse, 1
and $hat the Chinese scientific movement be strengthensd |
28 soon 25 possible by the arrsnging of one Or HOre ~
Internationsl Scieniific Congresses in Chins.
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When we mel in the summer of 1943 you 4id me the honour

of ssking me to prepare for you, befers I finally left China
‘ ‘ - k. 2
on completion of wmy warbtime ssSsignment, a Report on the Positlon

Technology. This I now
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1etter T shell have = fow words %o say gboub the Sinc~-British
Seience Cooperstion Cffice, which I orgenised and dirested, and

which ig now conbinuing in slighitly modified form in peacetime.
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t emsnates from me, of courss, in my private capaciliy as
2 scientist, irrespsciive of asny position I held wmder the
British Government, which mthﬁwliy has no f?S“ﬁ”S&wli&&y _
for wy views. Ny opinicms are also not necessarily identical
with those of any eothary nmwsoﬁs Whu hQJW‘bcen or may DS Cole
geymed with vﬁowmrﬁﬁzs% culturel interchangeS.
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noiets heve crested new

& AP s G e Y T B Ty - B Ty g
factories in Weet China wherse before there was robthing bud

wild land or ricefislds. I well renerber one plant in Szechuan

{under the ¥stionsl Resources Commission) for the dry distill
ticn of wood, where the chief enginser told me thalt the whols
thing had been seft up by men of no specialised experisnce,
having no blueprinis, and depending entirely on texibook
deserivtions. This required initiative and i
vigation of a very high order, and =y experie
engineers are sccond L0 none 1n possessing it
sveilable from many Sources as Lo the sxcslle

construction works, such a8 the Hsisng-Kuel Rellway Bridges,

TS e A IS1sn z & 7 e en - 73 - s
Ting Wén-Chiang snd Li Sse-Kuoang have been world-Tamous., The

R kT S
Hu Chien~Zhan an
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hrilliant collsborsiorsg the famous mathemas

holde Huz Lo-Efng in similsr esteem. The world—renowned
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physiologists A.V. Hill and R.W. Gerar
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selentific igboratories of the universities, and 1t should bse

understoosd {as it has long been in England) that every science

professor and lecturer should caryy cub individual ressarches

in addition to als teaching 28 =z matiter of course.

The Agsdenmis Sinicas, which follows the natiern of the

Soviet Academy of Sciences rather than that of the Royal
Seeisty or the National Academy 2% Washingion in having 2

series of lzboratoriss of its own, is, in my opinion, well

size, as Chins is, why there should not be two Acadenies, snd

take over, for exsmmle, if necessary, the =xcellent Sericuliursl
b4 5 o B

Institube at Tsunyil and the Geogravhical Institube st Beipsl
(nitherio supported by the tish Indermity Beard of Trustees),
It might well also have some closer connecitions with the

¥ational Institubte of Industrisl Research, with iis sevenbteen

departments, just as the Roysl Socciety ig8 connecied with the

Totional Chemis and Phvsicsl Lehoratorises, This

H
¥
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2
bts
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Institute, ioo, nesds very great finenclal strengthening.
The ssme zpplies to {a) the National Institute of Health

,

{Hedical Research)

Heslth Administration, and {(b) the Wational Instituie of

Agricultural Hesearch, which is doing excellent work, and %o
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+his should Be renedied in the future, =nd betier publiciiy

5T

given by whatever orgenisation succeeds the Ministry of
Information.

These measures Should not be econfined to pure scisnce alons.
Tt would be guite feasible, and very easy, te imstitule decora-
tione which could be won by whole faetories {as in the Soviet
Union and the United States), and it would be highly desirable
to maks more use of indusirial medsis for men of the shope

ndus

fode

foremsn clsss, on which the running of an efflicient

g’

so greatly dependS. Seme of the best enterprises I have g=sen
in China, such as the Hationsl EBpidemic Preventiocn Burean’s

Vaccine Institube in Kunming, obviocusly have good esprii de

o

corps and this should be by =ll meens encouraged throughout the
industrial world.

Conversely, some more attention might be paid toc paising

Great care should be btaken to scerutinise the scademic gqualifi-
cations of those whoe 2

advisory menber etc. of the wvarious Hinistries.

re appointed to posis such as tecimicsal




%ﬂ@iW" of the F@ﬁaticm srd Lmportasnce of Sclier orel ‘
T, [y
Wellars

We come now to the general guestion of the relations of L

poiitics and gcience in China, 1If science in Chins has any

shorteomings it 18 that it ig too reedily sublisct fo inter-

ferences by politicisns whe, howsever well-intentlonsd, have

,

neliher knowledge of, nor interest in, sScience. I wish deeply
to express the hope that in the fuiture 28 much use as possible

will be made of noderp-ninded men. The ruling group in Chins

today is largely compossed, as it has always been, of %
scholays, genirvy, and hankers, whoss educstion is usually

pased on a fundamentelly classical learning. I am neot com vinged |

that such men will prove zhle to direct the indusirialisation

of Ching, or sv 1o snyone else to do s0s Their classicel
education pradisposes them to a narepow nationslism,. Their
representatives among the army gensrals naturslly incline to a

mass psychology, which mdervslues the use of milifzsry mechani-
satione. They think that perhaps they cen use “western science® |
a8 the mybhology actompanying o useful set of bechnicues, with—

out sffecting in any way thelr own way of 1ife or thelr world-

cublook. Thig isg an illuvsion.. Belsnee is bound to transfomm
the Chinese wgy of 1life as it is transforming and hss slready

Bt

argely transformed the way of 1ife of ithe West., Indsed, 1

dislike nothing more than the expression “"wesfemm science®

scometimes hesrd, for there is no such thing ss wesliern op

LF




zastern science, but only one universal hunan scisnce, of which

the Chinese are the inheritors eguslly with the west, it being

but s historical sccident {as I think csn be proved) that modern
science originated in Westerm Buvope, China hersell having

previcusly contribubed many fundsmental discoveries %o world

givilisation.

2]

for the

i)

I might mention several psychologlical reason
fallure of the scholars, gentry, and bankers %o apprecliate

ssience., Sines science has had the effect of greaily raisin

the standard of 1ife of western (or modern) countries, the idea
arcse in Ching thalt iis msin purpese was Lo contribute to Come-
forts and lwmuries, and hence in wartime was a luxury which
would have to be done withoub.  To this group of idess tradis
tienal Confucianisn contributed, theugh old-time Confuclian
susterity was litile more than = @gya%ﬁiﬁgi@al retionslisation
of the poverhy of an agriculiural pre-industrisl eivilisation. .
How short-sighted this was I considered in nmy mind when I was
examining the defences of Héngryang snd Xwellin before the
Japancse offensive at the end of 4944, and noted that in no
case had steel plates been used o strengthen the system of
pillboxes and strong poinis. ¥Yet a steel industry had been
built ap a2t great pains and cost in West China. Steel is not 8
luxury for such purposes as the nationsl defence.

But the psychological failure of many of the officials,

gentry and bankers Lo appreciate sclence springs from much




desper historical faebtors. In fraditicnsl Chinese economy,
the ascquisition of weelih was the outcome of high officisal
position in the burezusracy, and the traditionszl way of using
wealth was to invest 1t in land or buildings, or to leand it out
at interest. The capitalist form of investment in productive
industrial enterprises was not praciised. This thsrefore neesds
all the more encouragement todays

I am not one of those wesierners who pass morsl Judgnents

uoon bhe Yoorruption® snd Ysgueeze' so common in Chinese

goonomic lifes WeBterners who do so gre moeonsSclously affecied,

in my opinion, by the historical assccliation bhetween cgpitalism
and puritanisn in Europesn history. On the contrary, vy reade

ag of Chinese history is that this was the way the systenm

i

worked through two thousand years of imperial Burésutracy.
Since the tszes had to be collected largely in kind, end since
the state of commumications wmade it impossible to remit svery-
thing to the capibal ¢ity and later receive sufficient funds io
goveyr locsl government expanses, the praciice necsesgarily grew
up of deducting encugh for these purposss before ssnding the

taxes up to the imperisl itressury. Hence there developed the

custom, mwiversal through sll ranks of Chinese scociety, of evemyﬂ

one seounestrating s certein sum in every finsncizl trsnssction,
and it could only be expested from hunan nature that everyoens
should make it 28 large as was possible without causing un-

plessant s8ocial @@ﬁﬁ@gﬁ&ﬂ eg,  Thore wad pezlly nothing wrong

Wbt i i



o

with this systern as long as everyone 4id it, and as long as

ausntitative sccountine was unnecessarys But in the modern

world the dollar has to be sguated wit h the therm and ths eprg.

There has to be interccurse with other ﬁaanﬁwiea which have

s,
t.mh
g..,;
s
0
o)
b3

fully adopted the guenbitative accounting of cap
socialism,.

Presumsbly S0 far as the probity of officisl
there is only one obvious solution. The new sysiem, unlike

the 0ld, must pay them in all casss a2 Ei?zmg wage, and then

wit

purgus thoese who $3ill engage in the former practices with all
. the law. Thig will be o herd ftransition, bolt it

is shsolubely essentisl for the welfars of Chins. AL any rate;

one can s2e why the old-fashioned minds do not care fop sclence

and bechnology. In designing s padic velvs, the clectrons

esannot be cheated out of their just demandsg in construciing

roads and bridges you cannel be condent with inferior work, fop

next summer's pains will find you oubt. If fen inches is the
minimum gafe thickness for the refractory bricks of g steel
furnace, ii cannot be persuaded o aceept eight - 1f ons iries;
it will have its revenge and that guiekly. In other words, the
world of Hgiture with which scilence and industry deal is =z wordd
guite different from that world of slow agricultursl yielfs sand

rely Social snd personsl relations in which Confuclianism

!’u

2,

fiourished, It is therefore not surprising that minds of the )

§t
£
2

treditiongl tyvpe shopld fail to understand the new wor



- Horeover, Trom the siandpoint of the man of wealih, whe
in smy Scciety is primarily interested in asquiring more,

scienece is only one of the ways in which profits may be ine-
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creased, and ofiten not the essisst way. Uade
intensive advertising of an infericr product may be much cheaper
then sny scientific improvenment of iits cguslity, while under

contemporsry Chinese sceoiety, investment in land or ths ssiting

up of new banks (very prominent in some Chinese citles during

-

the W&@} may be easlier ways of making money than truly produge

tive indusirial enterprises. The govermment, therefore, should
have s program for the fostering of seience and the industriali-
%aﬁiﬁm mf.%he country based on =z broad recognition of ths hmm&ﬁ

needs of the people and the safety of the nation, and 1% should

be ppepared bo exert some pressure on the wealth-owning groups

o indoee them to partlicipate in the programle
This is not the place for an snalysis of the causes Lfop

the berrible decay of heavy industry in Free Chinas duéimg the
later Siages of the war {even if I were capsble of meking it) -
doubiless 1t was due to éﬁe‘mﬂm@ﬁary inflation, =nd could not
heve besn avoided. Bub there can be no doubt that 1t was very
bad fer the morale of the Chinese technologists, who had given
211 possible skill and hard work towards bullding up industry
in the western provinces, only to see it wither in the Bud o
30% of its produciion capasiiy or less. What is much more
worrying is the fear thai the recovery of zll industry through-

eud Ching will be delayed or indefinitely postponed unless




modern-minded, indusirially-minded, men are vlaced in conbrol.
ind morsover, umless this is done, the large industrial
sooegsions which the circumstances of the ending of th@Qwaw
heve mersifuily brought intact into Chinese honds, will not be
properly exploited.

The exact economic structure which China ought to aim st
i of pourse s very great problem whi@h is pather cubside the
seope of this peport. I often question, however, whether 1% is
necessary for China to rebrace all the steps in the weary rozd
of the development of capliialism in Weshern Burops. 1hRe |
proposals of Sun Chung-Shan that heavy industry, mining, power

production and 511 comnunications should be ownad snd operpated

by the State, while light industry should be 1eft for individusal
enterprise, seem %o be an ercellsnt compromise, Under the new
1 sbour Covernment in England, we are coming 0 2 sogmewhat

similar compromise ocurselves.

fute

Tf Chins is suffering, as I suggest, from a traditionalisti

@

psychology on the pars of mmny politiciens and officials whoe do

b

not appresiate or undersiand the aciences and industiry, this

&

ss not a2 phenomenon peculiar %o Chins. BEven in western Burope
end in Englend, we alsgo have long suffered from s puling ¢lass

smeined wholly in classical learning and oul of %touch with the

chenges which sclence was bringing to the people’s livelihood.

P

The problem is no doubd graver in China, since capltalism ig e
much more pecens growth, snd the former system of buresucratic

feudslicsnm so old and deep=100ted.




During the war I have noilceed a number of instsnces which
indicated a failupe of ths govermment o appreeiats the needs

of technologys. There were many things which could prchably nob

heve been svoided. Thus the planning for the production of

motor fuel substitutes, involving the operation of g nuber of
low temperature coal and lignite corbonisation plants, Was as a
whole excellent, =amd if we had not one single high Lemperature

a

earbonisation plent in the ccuniry, this was dovbiiess due to

loss of the eguipment abt Hanol and Rengoon successively. Yeib

the case of the Academia Sinice's smail hard-giess plant was

smes which showed lack of appreciztlion of the nesds

and technology even engaged pursly on vwar FOTHhe

was the only one in Chins which could make

axl

s subsiance shsolubely essential in chemical

Shenghsi 1% was evacuasted to XKumning end then after being borbed, |

to . the couwntry near Anning. But 1t 8511l worked, It did not

clese down until foresd to do so for finsncial réasons in the

winter of 49h3=h. Yeit this was a key industry, very smail, bul
essential for the functioning
applied.

T panmot feel that there ars,in the wmosi important
Ministriss concerned with Science and Technology, enough
technically trained meng or else, for some reasdi, they have
ﬁaghgxass influence than their buresucratic colleagues, For

example, the Liunghal Reilway lcoometive repsir shops at Baochi

i
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i
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i
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have done = wonderful job in keeping the pailwey ronning during

=3

five yvears of isclationg fighting the waler which ezbs away the

staybolts, the sulphur-containing cosl which eals awey the £ipg-

boxss, and the vegetsble oll which deposits large lumps of

1

gorbon in the cylinders. Tney have been lacking in gll normal

{

i

vupplies. Feor making their Rebbitt mebsl they have been forced

ol

o buy old ketilss Irom +the town snd meld them down In order Lo
obimin the necessary tin. Bub how is it that this can happen
in China, ons of the grestest tin-producing countries in the
world ¢ - I have seen thousands of ingots in Yunnen and Kusngsiy
enly one of which would have sufficed Tor the nseds of the
vepair shops in Shemsi. Yt in spite of repsated applications
to the Ministry no tin was ever fortheominge.

A “Qmﬂ@ 4 which is made by every technical expert who

P

yisite China is that 21l Chinese organis stions are oversiaffed
with bureausratic persommel, mnskilled lszbourers, business staffl
and the like. River steamers €arry GrcwWs much larger than
NECeSSaTYe tniversities and hospii rals ape burdened with need-
less officials. Thus the National Centpal Meflical Schoeol In
Chéngiu has 300 employees, but only 80 of these ars scienitific

end technical (30 professors and 50 sasistants of excellent

jual

TN

§

$y); the balance is made up by seoretarial sbaff. Thus

feds

1 the stiached Hospital the Cashier has L agsistants, the

Tresgurer 5 and the Seepetary 6. This may be 2 method of

disguised wmemployment henefit for pefugess and otherse OF it




mey be considersd a relic of the family systen. While it will
dovh+tless dissppesr =S the processes of indusitrislisation and
pening up of new natural resources go on, it imposses at pre-—-
sent a severe Strain on scientific sneiitubtions which need
every dcllay for eguipment and apparatus. HeaSures ought %o

ne taken to shield seient

Lk

: 530 and technical organisations from
%hls'hawﬁﬁew

Eymerous are the ways in which 2 backward-looking and
ﬁimiéﬂpﬁliﬁiﬁ&lmmﬂﬂt817uy injores the growth of scisnce in
China., In ﬁhe fipst place there is ths guestion of mass edu=

. gation and msss enthusiasme Party po cliticizng seem unduly

neprous of mass edusstion, el 1 pemember an old and eminent

(&3

smerican engineer, who had had close personal experience of the

P
¥

Rw@aiam Revolubion, teiling me that one of the outsianding
festures of the Soviet in dpugstrislisation process h?ﬁ‘hee the
entnusiasm of the mass of the people for it. ¢f anything
gimila® he saw now lLitile trace in Chinas. The mass education

mowement indesed gives ths impression of a foree which has bammib

its elf ott, In my Lravels, naving occcaslion som natimes B0 stay &7

few nights in some small town, I have exeminsd the Popular

Education Hall in some old iteumple, with racks for newsSpapers,
but no me@spapﬁﬁa on then, & library buit no wooks in 1L,  e%c.
ste, It dcss not seem that the Hinisiry of Education's war-
time adulit education program has been VEIy smccesgfni gither.

Young teachers have not been zble o inspire cld farmers, and

i
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o
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funds heve been lacking. I suggesi, therefore, thal mass

b

sdusatlion in gciange and itechnology, with a view o interssiing
& o

the people in the indusiriaslisation program, should receive

¢

much more government gittention than hithertoe, and that any

ations should be overrulsdi.
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icg algoe there sre undssirabls
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Within the universi

=

politiesl interferences with science. The governmsent should
take a lenient view of the case 1f the socizsl opinions of some
good sclentists should be found to be wmorthodox. This is cur
practice in Englend, and I think Chins can nuch less well afford

-

wen England can. Dismisssl of
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gelentific professors for causes nothing to do with science is

g suicidsl policy for any govermment which wishes to encourags

& oF

. . # . "
seience in Chinas The same applies, of course, o studenis.

552

Indeed, 1% must be said that there is s dirsci connecltion

between science and democrstic freedom of thought. This is

sezen throughout the history of sclience, znlé nowhsere bebisr than

<t
4]
5
13

throughout the course of VWorld War II. The Nazis snd Fasci
sharted the war with 2 nmuch more highly developed applicaiion

of sclence Lo werfare than the Demcerscies: they had perfected
» &

1

() There have even been .casSes in Chinz (and one guiie re-
cently near Chungking) where high-renking scholars have been
grrested and held incommunicado for long periocds by the
police on qgulte inadeguate grounds; douvbtless without the
knowledge or approval of the highest crgans of govermment.
Such "digappearing professors® produce the most lamentsble
impression gbroad. One must remerber that policemen are
proverbially situplid, and the less they have to Justify thelr
actions to the public in open courts of law, Lthe more stupid
in esrrying out thelr instructions they are likely to be.
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hosrdism®: gates with imporiant-lockin

{

One of the most exbraordinary wupssucratic capers which I

%,

have come across is the practice, which I understand is fairly

widespread in the smaller orgenisations, of packing up the

entive souipment of = laborstory in+to orstes when a chamnge of

i

siwectors is taking place so that the incoming officisl will mol |
we sble, withoub great gifPiculty, %0 take note of any losges, |
wraskages, or deviations from the inventcry. Such =2 p@o@@d@ﬁeg
with its conseguent interruption of scientific work, would be
wnthinkshle in any modern coumiry.

Tinally, I might refer to the snhrusion of misplaced
nationgl Feeling into sciences guch 25 pharmacologys The

facte spe that modern medicins 1s 2 system based on modern

roditionsl Chinsse medicine {like 11
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»ts) is very inferior %o it, and vVery
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mrelidbles. neverthelsss there are mdoubhtedly Some valusble

things in traditiomal Ghinese medicins which have not vetb

L%}

recsived selentific expianations. Probably one in twenty of the N
drugs in the P&n Tsso have true pharmacological setivity, and

ane in Torty ought o have = place in the world pharmacoposlise

But 5 misguided naticnalisn ssen in some Chiness officisls




desires us Lo believe thel the traditional sysi

hetter then modern medicine, and employs sclientis

zo much the worse fopr then.

1% must zlse be sz2id that a conltemplucus =

science is found in the army a8 well as among
heve no &ifficuliy in finding instances. 10e
Institute at Kweiyang was wrecked, not by the
the guarkering of Chinese troops in it. The 8he

Iﬁ@&ﬁﬁrial Chemicsel Leboratory was Tfopced to va

pianned and eguippsd B pilding to acgommedate Amer

snd inkerprebers, bul when they recently 1efs,

the smell poom serving as s Physics Leboratory I saw how the

‘professor had o have a hend-turned dynsmo supplylng current,

while the basciericlogisis were unable to usg thelr centrifuge

and incubator., although every pstiy merchent’s store snd tea-
& 1= 3

shop in the city had eleciric light. This is not the way o make: |
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such piang on foob. There is the ¢

dairy husbandry of China. Hubtritico:

g £

R

value of & addition of milk snd milk products to the Chiness

rupists know how vast the areas are in Ksmsu,

£

tet, snd agricul

&

Chinghai, Siksang, and Kyeichow which would be auitshie for this

&
kind of farming - bubt sverything depsnds on Stabie con ndit

which planned develeopment may procesd. Sc slso with
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Ministry of Eaucsbion snd the Oversess Study rrogram.

A

)
B

=

The nexs Stbjeet on which I wish %o touch is the Ministry

of Education. Such an orgenisation may be a nscessiiy in

China. but I think the feeling on the pard of most of the

i

Byitish sScholars who have visited Chins in recent years hes

neen one of bhenkfulness that no such organisstion 1s necessary

in Englsnd. Even without in =ny way wishing Io de Seo, Suth an
crgenisatiocn ¢an herdly bul exXeri a pilighting influence on the.

variety and freedom of thought in the universitles, However,
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Le8 ., T would pecommend theb

o
c‘l«

o this point as part of the

of science in China durding the

exempls, those wWho are not shemSelves sScientisits cznnob appre—~
cisse the needs of waiversity leboraitories for eguipment. DEven
in the best universities such as the Haviomal Southwest ASSﬁaiaﬁJf

ed Iniversity this has been in recend years Very poor, aho in

+he move pemobe ones, such as the Hat. Horthwesiern Univereity

or the Naitionsl Kweichow Unlversiiy simost non—e wistent.

z,uﬁ.
T mdsratand thai the ¥inisitry alsc exercises z genSorshiyp

funchion on sScholarly works producsd L umivafsi%” profesSsors.
During the war this may have been desirsble ag a safeguard

against the publication of second-clisss work, buk I consider
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sy opinion, much betier 3o lot mniverslsy
guite freely. Afterwards, through the mediom of the Lbook-

reviews in the scholarly send scientific journsls, justice is
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upon scholars by their peers, and every work, whe
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zood or bad, finds its own level, Govermnent censSorship,

even in the in s oven Ho grave sbuses znd
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should be discontinued.

e

“missionsryt) Universities, hardly comes intc the Field of

shis Report. If I were to say snything on this subjest

w

wouwld be thst while I have no particular interest in the

specifically religious side of these private foundations, I

must stase that soms of them, particularly Yenching Universi

Fukien United University, snd formeriy Lingnsn University, wers
; 5 ¥ 3

{and doubtless again will be) of a distinclly nizh ievel

seientifically, and that West Chins Union University has done
2 great deal for medical science in West China. From the.
scientific point of view, thersfope, they should not
leched or ignored by the governmenie On the general princip
of gtate vs. private wiverpsiiles, I am of opinion thab

very dssipsble to have a certain number of private univers

just =8 is the case in the Inited States, wherse Califc

hoth the Stste University of Berkeley, and the Private
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digmissal; this is held by the decentrsiised Bducation Commitise
of avery town and cownby, and they mey emphasise any politieszd
gomplexion go long a8 the academic standing of the teachers is

up to the Board's reguirement, Still less does the Board {and

Py

therefore the government) have any wvoige in the sppointment of

Eiectbors set up by the 'Universiiy in cuestlion and comnstituted
largely of the lesding scholews of the subjest in gusstlon,
meny of whom may be professors of the same subject in other

pniversitises. In genersl & university is self-governsd by a
Senste slected from among the whole teaching Taculby, and this
in affsct appolinis g President. %he Rosrd of Bducstion is nod
concerned.

I think it would be very worth while for 2 small group

of Chinese educsai ists to gzo b
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study our democratic wmniversity system, the details of which

i

sre pather complex, amd it would then bs well worih considering
cerefully what steps could be taken in Chins towards the fresing
of the Chinese universities from bureaucratic dead weight. Such
2 mission would, I am sure,

would do my best to give 1t 2ll ths aid in my power.

shudents in the miversities., This isg, of course, oniy one
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With the policy of the Minisiries of Education, Comnmi-
pations snd Boonomic Affalirs of sending large nurhers of
students sbroad for periods of study I am, of course, in th
most cordisl agreement. The numbers of these should be coumied

in thousends rether thon hundreds, up Ho the highest limits

which the western countriss can be persuadsd o itake. The
mu@gaimgfﬁﬁwgaﬁnel is, of courss, snd should continue Lo be,
of many kinde, €.gZ. profsssors pevisiting the west for refreshe
er pericds of research, young research workers going to ool
plebe their resesrch experience and gsin the Ph.D. degree,
ysaﬁg technologists going to obizin works practice, and last
bub not leasty the vepy important group of superior foreman
types. This last group deserves particular atitention, for
Chins is sven more deficient in shop foremen than in trained
gngineers. Hers the language difficolty is acuie, Tor such
men can nardly be expecbted to have had sufficient educstion
in fopreign languages. Provis should therefore pather be
made for intensive treining of such men within China by
speeiglly invited foreign iechniecal training experts, who can
lecture and demonstrate through the medium of inlerpreters.
Zeturning to the higher zcademic groups, it will, in
general, be betier o send young scientists to be the pupils
of great men individuslly, rather than to culilvate spscial

sciences in the gbstract, The great scientifiec traditioms of




the west have generslly been handed down personally Irom

o
=
&

y

genepration o another, and the resulis have ususlly Dbeen best
in my experience, where Chinese scientists have been the ln-
nheritors of specific personsl traditions, such as thoss of
Rutherford in physics, Conrady in opblces, Spemann in emb ryol oLy,
or Hopgan in genetics. Fron time to time also, some of the
wmost eminent westemn Sﬁi&ﬁti%tﬁ should be invited %o spend a
perlﬁﬁ.ﬁl work in China.

I suppese it is understood that sfter the war ihere wmli

be a blg drive to improve the foreipn lansuage, ggpscially

English teschings in the Chinese schocls, I understand that

before the wap the standard of this feaching was much higher
than it was when I had the opporbunity %o observe 1t. It cane
not be tov mueh ewphasised thet the industrialisation and

modernisation of Chins depends upon that manifold intercourse

)

=

with the rest of the world which only a2 thorough knowledge of
2t least one other language basides Chinese ¢an give. The

part which the simplified "Basic Bnglish®™ can plsy here a8 an
international langusge is not guite clear, but deserves athen-
tdion, snd lkgh@ui& sligo 1like to pefer to snother, more recently
propesed, internstionsl language, "Inbterglossa”, which is com-
posed entively of Grsek snd Laitin roois {sc well and widsely
known a& the basis of 211 seientific technical terms; and
Chinsse gremsars In this connectlion, I consider that an urgent

nesd for the Chinese student is a hendy glossary of the mosi




important Greck and Latin roots with their egulvalents in
Chinese, This would reduce the sirsin on the memory. One

can see from iypescripts made by Chiness that they usually
7 ¥

-

have no idesa of the originm of ?@@hﬂi@a& terme depived from

Greek znd Letin because they do not know where to insert the

hyphen when ﬁiwiﬂi&g g word at the end of = linea

I think I need hardly say that the plan, believed t0 be

entertained by sone yaliti@iansy of despatching io cach western
comtry an officisl explisliily or implicitly charged with
watehing over the politicel ldeass of the students sent $o thai
comntry, will not pprove ama@pﬁaﬁla to ﬁﬁwse western cscunbries
ghoge assistance is desived. A wmiversity é@an snce Sa2id o ome
“The Governmenit dces not want fo Train good scientists able o

think Por themselves, nor even good techncloglisis; it only wants

bt

party followers with o technical smatiering.
being much oo pess sti in politics 1t is just
theology. I remether years ago argumwhta in uﬁquﬂ@ a8 Lo

whether theologicel colleges should be located within the greal

freec-thinking miversities or not. The best conclusion was that

the men who has carsfully considered all the other possible
systems of theslogical or poliitical beliel, and siill adherss

upporter of thal

£

o his own, is the only ultimeiely velliable

syaben. If the great party of Sun Chung-Shan wanis keen and
Foithful Supporters, it will not get them by the meihods of

fesr, bub only by fres encgulyy and rationsl conviction,
[ K UL Ty




1% is %o be hoped thet China will not have %0 bear alone
+he whole Finsncisl burden of the training of the thousands of
scicntists end technologisis whickh she needs. I am glad that
during the past Two er thwﬁe vesrs, the British Council has
invited sbout five professcrs and forty ﬁtuﬁﬁnés snnnally, and
thet besides these fellowships, there have been others given by
the Pederstion of British Industriss znd gé hog bodies such a8

_the group of British phormacentical Tirms which recently gave
eight special travelling fellowships. Ho suspicion of
'”aﬁacati@naz jmperiaiism® now attaches to such help. I1f
formerly it was thought that Ruritenia-trained students would,
on peturning %o China, insist on using only Ruritanisn produchs:
the ﬁ%ﬁ&ﬂ*WGR now is very different when it is agreed on add
hands tha& China must instel, =and be assisited to instal a2t the
caprliest possible moment, all th@semmipmemt necessary for makiag
the products of modern ¢ivilisation herself.

The American Staie Department and other instiiutions such

a5 the Rockefeller Fomdation are participating in the training

a

program on 2 large geals., How that the Sino-Soviet Treaty hes

-

neen spproved it is much o be hoped +hst meny Chinsse sclen-

"

tists and engincers will Te sent, and will be invited, to the

Jos

Sovidt  TUnion, which in the vasi extent and grendeur of 148
indnstrislisation has mugh ¢ offer which cannot be cbtained
Prom either the United Kingdom or the United States. In view

of the long common frontier with the Soviet Union, and the




shouwld be a complete reversal of the suppressive policy towards
Russisn lenguage teaching which has prevailed izn recent years®
and @ big sffort should be made $o encourage it. Unse

suggest thet more use should be made of the Dowminions in the

(]

Sritish Commonweslth. There are grest experiments on drougnt
snd Porest sreas, and in mining, in Csnada, while in Au

us
on of sgisnce in sl

s

an excepbionally striking perticipat
of the nsbional life hes been necessitated by the spscial 4Aiffl-
gculbies of sgricuibture in thalt comntry. Indiz also has much
help to give o China, and from my personal acguainiance with
Indian Scientists I know how willing they will De %o give it.
The whole guestion of sending men shroad Lo bring back
knowledge and experience for the modernisation of Chins in-
volves congsguences almost philosophicel which reguire mention,
4 pabher common Goncepticn is that erbodied in the following
guotation from o spesch mede by an sminent Chinese politician:e—
WThe clivilisaiions oF Chine and the West are different In thelr
opigins and different in their achievemenis. In no sense
is Chinese civilisabion generally inferior to that of the
Wests it mersly happens that at the present moment ¥e are
deficient in natursl scienes gnd the making of mashinery:

thai is to Say, in material culiurep 1t is in this respsct
alone that others are shead of us, and conseguently it is

(=) T xmew personally of az case in which s young scientist
sssocisted with one of ths best Chinese Universities, wes
imprisonsd baecause he had = Russian dietionary sent %o him
throagh the post. Though ultimately released, he did not
get his dictionary back, nor could the police be made to
apologise.




upon these maliters thaet the enphasis should be laid when
gaetermining the objest of sending situdents sbroad. He
havwe Lo r@paiW‘amr Q@ﬂ‘ﬁ@flﬂlmaQEEE by sequiring the

strong points of other AS regaprds spiritusl culiurs,
what we p@m%@Sm ig alr@aﬁy far %u@ewzﬂr o uﬁaﬁ of other
pecple, snd there can be no question of our going to study

theirs, nor musi W@‘b?inﬁ'ghﬁlws‘ha@& here dﬂﬁ try to spply
i% in China., In 8o far as We learn from them on Lhe none
material side, we must confine ourselves Bo thoss meithods
of seientific conirol which lead to the development and
progress of industry, in 9?@%@ to be guided by then our-
selves., These gre the major premises thet we must have
in wmind.
I find ﬁys&¢f in @ﬁs@l@ﬁ@ disagrecument with this concepiion.
It sssumes, 28 I ssid sbove, that sclience ean be accepted by
Ghins, not as the suprene ramﬁfurmef of man’s whols worléd-
sutlook, but as the my@ﬁ@lagy aceompanying & wseful sed of
techmigues. mhis idea is untenable, Horsover, modern sclence
gznnot be fully understocd without mderstending the social

setiting of Huropean civilisation in which it fock its rise.

1% necessitaites, therefops, some undepsitanding of Gresk philo-

sophy and Roman lawe To fail to see this is to meke just as
big a mistake as the Westerners whe Firmly believe that China's
purely agricultural eivilisation was a product of the psople

rather than the environment, and thst the Chinese never nades

indesd were incapsble of making, any contribuliions to the
history of humsn. discovery and invention How cbsord this 18,

the fachks of the dissovery of gunpowdsr, printing, and the com-
pass may show. These thbee discoveries wers wmosi appealesd to a%
he +tims of the Renaisssmnce in support of the developing ides

of Progress, of the view that the Hoderns were better than the




Ancients. Yot thess ihree discoverpiss were 811 Chinsse, nod

Burcpesn.  Coenversely, the idea that Confucisn soeiazl philo-
sophy is = full and sufficient doctrinme fop China, having 1i%6ls
pelevance oubsife hepr borders, 18 zlsc an iliupsion,. Confusisn
speisl philosophy, imtroduced Ho Zurops through the Latin trans—

g

{a

iationg of the seventeenth ceniury Jesuits, deeply affest
Burapesn soclal ﬁhmugﬂdy especislly by its Pelagian belief in
fundemental humen goodness, and by its Henclen statement of the
peopie’s right to rebel agalnst tyrants. Incorporated in
socizsl Thilosophy of the Encyclopaedist and Enlightenment
pericds, it paved the way for the French Revolution, and hence
became one of the foundatiocnstones of that body of progressive
ﬁnﬁ democrstic socizl thought which the Axis in ocur time wished
$o destroy but could nots |

s 5,

The st is that desplie 2ll narrow naticnalisms menkind

by

f@% one Family. GHurp-Americsn socisl philosophy {Por is
there not & airect iline of descent fLrom Avistotlie  to Jef
snd Prom Anazsgoras to Pailne ?7) can be 1o monopoly of the
smericen peoples, and Chinese socisl philosopby is ne

P
of the Chinsse. A1l peoples of the earth have the right %o

|
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participete in the whole humsn heriisgsS.
the Chinese Govermment would deo well o wﬁ@QZWagﬁ the more
socially pelevani forms of Simolegy in the West, whenm Oppor-
tunity arises, in order that ¥nowledge of Chinese achleve ements

in the history of ﬁhﬁugh@,may bve more widespread. And fa»

-




from brying to use modern Sclence as s tool without vegard for
the socisl setting in which 1t grew up, the Government should

encourage Chinese students to scgusint themselves as fully as

they can with the whole history of thought in ths Wesi.

Seicntific Socleties and other Dregsnigations

s

n

I heve mow Spoken bolth of the grest researsh instituilons
and of the mmiversitiess it remsins to say something sgboub
other orgenisations which are guite imporbant for the growih
of the saienﬁeﬁ and teshmology in China. I Q0 1ot feel that

£i

gﬁg.

the specific Scient

et

€‘9

Socicties have so far been sufficlently

supporbed and encoursged. Yet in the west they have been -
powerfvl instruments in the development of science. In China

they have already reached high standards, and have published

w

Journals of high quality,

ueh as the Chinese Journal of Physlioce

logy, edited by Gen. Robert Lim. During the war, the guality

gms

of publications such as Sinensis (the Journal of Zoology edited

by Aecsdemia Siniea), Science Record, the dourmsl of the CGhinese

Chenical Sceleby, and the leteorologicsl legazine, has been

remarksble having regard to the difficult conditions of their
preparation.

These scocietles urrenitly need acceommodation for central
offices, meeting rooms, end libraries, such as the Brisish
Ghemiesl Society has in London, snd s government wishing to

encourage seience would pay attention to the guestion of
g aF b3
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assistance in providing them. Government granis of funds o i
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help then in the reconstrociion perio ¥ desip-

shic,

I

&b

is most importsnt that the regular pvblications of these .

stise {28 alsc of the universities) should be sent sbhrosd

ta:t
gﬁb

S00
Systema@iﬁallyg In the past there has besn toc great a ?
MOGesty oo the part of Chinese scientisis in this matier. IFven |
when the journszl is published wholly in Chinese, the presgnos

of Chinese studenis in the West affords plenty of opportumities

Western languages. However, it is greatly o be hoped that &the

practice of publishing s journal snbirely in Chinese will cease
58 Scon as possibles & scientific or lesrned journal ought at

the verv.le=st to have g trensiation of 1%s $itle, snd the

tabulated list of contendts, on the front page. If possible,
each contwibution should glso have 2 Summary in one or othey of
the Western langiages. During the wapr, the omission of slil
translations of titles has been excused cn ths ground that thers

were not snough printers in Fpree China who could set alpha-

betical type - in psacetime there will be no sXCuUseE, To

sy

publish in 2 langusge which the main body of the secientific

world cannot mdersiand is a conipradiction in terms and the
very stultification of naticnalisme A% the same time, I am
in favour of the wider use of Chinese as one of the great world

languages, =28 was done in the versions of ths United Haotions
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snd ccollisg The Kansu one at Lanchow seemed 4o hold +he

(3
bb

Teiled to gse the Fukien one 2% Shahsien, I pecommend 4hat
every cffort should be made to asssure the expanded funciioning
of these institubtes, of which thers should be a2t lesst ons in

SYery province.
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This brings up ths gue

science generally. I was dseply impressed by the PrOgross

guite sound, snd this wes spparently the only vrevince which
! %

had made such an initiative, HFaturelly, what I szid shove

=

conesring the enhenced support which Acsdemiz Sinics znd fhe

=

Peiping Academy ocught to receive, is slsc applicsble to this
end to any other Provincial Acsdemies which mey be founded, I

g

was 2180 impressed in Fukien by

o

he exeellence of the Prmovinceizsl
I

&

Meteoorologicel Service {the bhesi have seen in Chins)}, the
Provinelal Geclogical and Seils Survey, and the Provincisl
Pinewood Root O1il Motor Fuel Cracking Fectoriess (a most cub-

stending schievement of wartime improvissiion).




LA

Other provineial sctivities which especlally lmpresse

wf

me were the Bureau of Reconstruction of Xensu provinee; the

Burean of Education of Szechuan province, with 1ts excellent

i8]
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upochisc near Chengbug and the
provineisl Agricultural Bxperiment Sitation of Kusngsi ak Shatang
near Liuchow,

Lastly T wish to say s fow words sgbout 2 mabtter which

i

could nsburslily not have a high priority during the long years
of war, bui to which serious atieniion should now be given. 1
refer to ﬁn@ preservation of ancient mcnﬁmgﬁtsm Ho country in
the world has s mors magnificent inheritance of evidences of
emtiguity then China, Yes little or no interest is teken in
them. When I visited Tunhwang's femous painted cave-itemples

et Chienfotimmg in 41543 I found that mothing was being done o
preserve thems Tang $iles were scattered everywhere snd used
for improper purposes, the painted plaster was falling down in
large pieces and not being collecied in the museun, and anyone
who came was sllowed to Toam st will while the policemen mads

2 mesgre living by taking rubbings of inscribed siones for sale.

veported Lo Minister Chen Li-Fu accordingly, but the last news

there as a “pesssrch instituie” had

54
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sites such ag Yunkeng are believed
But it is not only famous sites sbout which I feel con-

cerned, Bvery hsien ceiiy of this great counitry has = Confucien
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ready Lo agres

shows by 1ts acktlion

o such a

=

a genugine and si

near

bransfer when the

B

Chinese Government

regard fo

the wal-

fare of its own great monumenids of smtiqguity.

Hopreover, 1f the as yet undiscovered antiguitises of Chinsg
are not to remain for ever hiddsn, if Chinese archascloglists @
are to htaks the place they deserve among the archaseslogisis
of the world, Aecademia Sinics must as socon 28 possible be
furnished with sufficient funds and facilities o underiske
again extensive sxcavatlons. The Auyeng investigations deeply

affected our knowledge of world history.
matic investigstion of the prehistoric si

or of the Han ¢ily of Changsn, or of ths

Bubt why es no syvste-
ites in Hansyg been mads,

Ghou tonbs near

Bysienyang snd the Sui towrbs near Wugung ? The importance of

Gﬁ&ﬁ@ e arehasclogy féﬁ wordkd history is so grest that the
Chinese archaecslogisis ought to rsceive ithe fullesi support of

their governmenit. Moreover, sll those who have served as

Chinese Aﬂbaﬁﬂméﬂrﬁ in western comntries v

will bear me oul Fes

o
¢

archaeolegy.
industrial Organisaiions end Indusirial Welfare

In the industrial field my experience of ths factordes
under the National Resconrcss Cormission end the arsensls wader f
the Army Opdnance Administration has been wniformly excellent. |
Often have I been emazed at the continned effort which has been




devoted to construching and operating =2 highly complicated
plant in sone pemote pars of the couwniry, o task freguently
pendered more difficull than gver by the necﬁﬁﬁiﬁy of condush-
ing so mueh of the work in mdergroumnd sir-paid protestion
punnels I found that one could always depent upon findlng

gond orgenisabion ir such factoriss and spsenals, . end &8 high

prectice as soon ad pogsible the bold plans of Sun i Chung-Shan

for- the 1M mprovemsnt of commmicationsS, sspecially railwayss

]

It may e e cormonyplace cbservation, wut I have been deeply ks
pressed by the asFfeyence which even o0ne railway makes o the
atmosphers of an entire province - OnNe nay compare Hunan and
Kusngsi for instance, with Szechusn snd Kwelchowe -1t is cgbvious-

1y imperatly +hat =il the western provinges be Tinked up in the

_za

)

general rallway gsystem at the earliest possible moments This
means completing ihe Ruorpnin ge-iws sivang~-Ching wing-Ghéngbu iine,

snd censtruciing o line from Chéngba DY Zusngyuen o Lanchow,




from now and travelling 2il over west China by ralls I1f %the
Lashio=Yunnenyi-Kunming railway is completed, zs I trust it

will be, 1% will be possible 4o travel from Indla or at least
from Burme to Pelping by rall. Wo doubt the through-pessenger
Funetion of these railwars will, in the coming dsys of glip

travel, b

10)]
!

estricted enough, bub the important point is that
until rell commumications gover west Chins; th@,u@%&&ﬁi&ﬁ’uf

the Paciorics and the exploiiation of the econcmie minersls in

(%]

these provinces camnct be profitsbly carried on.

It cught to be possible o utilisse @hﬁ‘wg@e@m@QW@@ of the
wostern rivers, sush 28 the ¥ekong and the Sslween, and 1t
would be desipshle tc srsct beside the power ﬁﬁa#i@nﬁ planis of
congiderable size for stmospheric nitrogen fimebion, so thab
fertiliser would be availsbie for the fields of the Szechuan
basin and further nopth from g source much nearer than the ¢oast.
I think 211 opinions sgree as to the necessity of sbundant
fertilisers for Chiness asgriguliure, ¥hich, by raising the
produstivity pey men power, will velease o porbicn of the

cpulstion for industry, and hence for payument for impeyﬁs;

The Savage scheme for the damming of the Yengbze in the

GQ

rges has Fired the imagination of the technicel world, sund
is

-
1%

greatly $0 be hoped that mesns may be found Loy finsncing

e

his enterprise which would give China the largest elechtric

power piznt yet buili, provided that other more evenly spread

items of industrislisstion wepre not starved of capliitsl Lhereby.

i




% i3 & grest guestion how far Chinese indusirisiisation

on the iron snd steel industries, Historically, English stocks

of coal and iron were very largs relsitive to the size of ocup

w’

igland and its population, =nd lsber the stocks of cosl, iron

i

and . 0il aveilsble in the Inited States wers found to be ¢enor=

mouS. . But though Shins has iron sng coal of inferior guslity

seatiered in pelativsly small wrmounits in evs yrovince, her
ot -4

only really largs coal deposiis sre the 28 yeb ummworked ones.

in Shansi. Kearly %:af Ghina's pelentisl cosl resourses ave
in Shgnsi, adjscent to parts of Honan and Shensl. The Shansi

goal=field is one of the gresbtest ir the world snd conitains both

E%

snthracite and bitusinous coal of good gusllity: The Hanchurisn
supplies {(principslly round Fushun) sre much mors developed,

The iron-ore of Hasnchuriz, on the obther hend, is zbundani,
though mod of very good guality and the adjscent part of Inner
Mongolia {Chahan) hes alsc exbensive supplies. Heverthelsss,

in relation to the teoisl asres snd populaticn of the Stb-

I

comtinent, the supplies are probably lsss than thoese of Durope

and the ¥ew Weorld,

This position, however, is noi nearly 8o sericus today as
it might have been Tifty vesrs age. At the prasent time,
sluminion snd magnesium have bhegome almest as iwmporitant as iron

and steel; owing to the pising dominance of air btranspori; and




plastics {some of which have tensils

for a great variety of usss
strength eguivalent to that of stesl) may advantsgsously be

gubstitubted for the ferrous metals. Bscent researches show Thst
Chins hes large reserves of aluninium {(bauxits) in Yunnan and
(weichow, and Menchuriz has been the world's third greatest

magnesium produser. Flasties, agein, mey be manufactured from
- ~

ail kinds of agriculiural products snd even waste, and are
thepefore particularly sulisgblie'for pobenitlally vast Chinese
indusiries.

In this connection gresi ¢are should be teken to ukilise
to the full the natursl producis of the country, and here
mention may be made of the work done during
Chinese Alr Force Rasearch Buresn EXperiment Station, which,
meking use of the exbracordinarily high itensile strength of
bearboo, has built powered airplanes of bawbos bo 80% by weight,
end gliders to O5% by weighb. #hile methods of this Kind
would probably not swffice to produce largs frsight iransport
or passenger planes, they might well produce largé nunbers of
gmall passengsy planes or Sssplznes sultable Tor short Tlighis

linking up the cowmtyry in a me%w@rk of alrlinss. In the sazms

category comes the soyabean as a raw materisl for the plastlics
industrye.

L spsecizl word Fchemurgy®, has been invented for chsmiesl
industries dependent on ithe growing of speclsl cropsS. The most

oubtstanding example of this is the producticn of rubber frewm




cucossefrl in the Sovist Union and the United States, and hes
been pioneered in Indis and Ching, But there gre many octhers,
Chinals nredominantly sgriculitursl background should strongly

feennr o transition o indusiriziism slong these entirely new

Some processes, of course, which were preminent features
ndustrisiisation, must slso form part of that
in China. Such, for instence, is the coal btar indusiry, the

high $emperature distilletion of coal or ligniie, without which

thers can be no benzens, snd henee no basis for s great opganic

Advantaege will nabupally be tazken of the high positicon

oooupisd by China in the produeticn of certaln minerals {highest

)
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en and antizmony, Second highest for
chest Pfop brine prodacts and tinj« - There
varﬁ? mopeover, many promising resources hardly ss yet et all
exvloited wiih modern bechnigues, such ze Sikang gold and mics,
Yunnan copper and ligmits;, Kwelchow meroury, Chin
and Kansu and Szechuan oils

while in genersl I adhere to the usunsl
sentralised industrial development, I think slsc that thers
should he for a long time to come Some Scope Ior the getlivities

of the Chinese Indusipizl Cooperatives, an organissbion which

does not seem o have had 21l the support it might heve had




during the past few years. The remoter
suppiied with consumers’ goeds in
and in oo

gll avellsble local talent,

meets the nomadic pasStoral economy, ccoobersitlves would be
particulerly helpful. The Bsillie Schools (teehnical schools)

of the (C.I.0. hove impressed me as among the best examples of
tschnicsl educabtion whish I have ssen in China, renking sguslly
with the Agricditural Vocstionsl (Extension Teachers') Tralning

Sehool ab Shatang nesy Linchow, snd deserve sirong suppert
gouplsd with freedom %o experiment slong thelr own lines.

It should be put on recopd thet in most cases the welfars
of the workers (so far a8 my waritime experience goes) has been
ﬁﬁ%{ﬁ@é@i?@ly wall looked afber in the gevernsent Tactoeples and

arsenals. i cerbain placses,
Factory near Nelchisng, Szechuzn, thi

{neving regard to the generally preva
1ife} with sdvancsd workers' welfarve

r sreas can thus be
mannsr a8 oo upikilise

nrormity with

s

> the Chinese agriculiaral

s coupares Tavoursbly

iting loewer standard of

been Scke casSes, however, for example in low teuwperaturs coal
carbonisstion plants not owaned and opergted by the govermment

offections due to gasss snd vapours, or cancer dus to mmre-
stpicted couitaci of the skin with tars snd oils, were not being
properly guarded sgalnst. MNorsovep, the peliance on child,

such g8 lung

ihe family

such a8 the Tzuchung Powsr Algohol

ar




at lesst sdoleseent, lsbour in fhe Shensi cotiton mills zad th
Vonnan tin mines (fo take only twoe obvicus exemples) is msalis-
factory znd not in bthe best interssts of the nation. I mdep-
stand (though I personally was not in Chins before the war)

thet hthe conditions of the workers ian the industrizal regiong of

Shanghail were noteoriously bad. This is something against which

ts guard. The

tndugirialisation of China will be watehsd very closely by the
working masses of Britain, now puling in its fipst powerful

Labour government: by bthe working vpeople of the Sovist Union
E 5 t o S & ¥
Ty

without power. In order to relzin world sympathy end supporh,

the working pecple, snd wmust show that the low standard of life
2% which the Chinese pecple ars beound o have Lo Live for some

time to oome, does not negessarily invelve the sdditional evlls

of preventabls disease gnd impropsr working conditionS.

[ ST S RUVU oy [ Sy . P X TR 2 .. & :
Wartime Soience of Chins and Britein in Detrospech.

- .4 " Ty - " - sy e - £ o b3 2 . .
Loocking hack st the pert vloyved by scientisis during the

0 the sas @amm provinces, they Jjourpeyed tc the western pard
d




of the comtry, aad mainteined the 1ife of research and bechno-

wy

legicsl produsction under exiracrdingry

i,
i
]

gifficulitiss, Long

sndurance of such difficulties deserves some reward. |
Discussing the situation meny times both with government

gfficials and with seademic seiantists, I found that the latier

generally strongly emphesised the imporiance of pure selence,

eb

when the monthly Fonds svallishle for-

g»,!z

even mder condiiion

i

They knew thabt applisd scionce could never flourish without

pure seience, and they wers pight. Ne one gan 8vsr Bay what vast |

gongeguencss may TLoW framkﬁmgafﬁm@nﬁﬁ that soem completely
academic, Governmwent officials, ﬁm@hﬁsigimgﬁ alse righily, ths
smporhance of tecmmical training Tor sbudents, sometimes spoke
of & weluchance on the pard of scientisis ic enibsr government
serviee asnd take up war work. This czn only have besn very
partiszlly true. The Physics Instituts of th Peiping Academy

did s most remavkshls job of manufaeturing RLcrosScopes and.

providing guariz corysials for radic sedsy the Chinghua University

Ged many problems of

£
g

Genersl Physiclogy Research Inztiiuts $a
agrieuliural importancs; and many laborateries 4id what they

could sowerds isoleting the active principles of some of the

traditionzlly usad drugs, such as the snbti-malsrials. In so

far as it wag trus, it ¢an eerbainiy anot have bsen due fo ths

s51¢ distinction between degrading manusl work on ihe one hend




sm the OGentral Machins Works, and the like. Whils there may

he gome lingsring affeots, Seen SVen in enginsering golleges,

1

of this old peluctancs e conbine menusl snd mental work in e

P

same person, LRers con be no Goubt that the imoiption of the

seholar is breaking G0WRe 4 +hink thet the maln reggon why BOmS
seientists held back frem taking Dp wer j00S wWas beczuse they

£:4

Pesped thet they might never be shle teo veturn to the 1ifs of

pars Selencey SO secnerate is the nesd of the corntry for

applied solonte. T£ this is correet, 1t ondy shows agalin the

necessity for sirong goverament support for pupe SCiencl. Ard

s

4+ mugt be sdmitted thes T imow of e few 08888 whers afber &

seientist hed Seken up speclal War wovk his time was almost

completbels wasted.
I% is perhaps worth while referring to the massures which

wore token in Bnglend during world Far IX te ensure the maziman
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of the Roysl Socledy sné the #Hinistrey of Lasbour, in order to Lind

p o

for everyons the job ne was most fitied to 4o, and be kmow in 2

EEl

giyen eass . of necessity whe was the perssh most £itted to




undertake any specifice job which might need doing. I Think

the record of British science during the war has been a vindi-
gation of these methods, The reservation of scientistis was
systematicelly reviewsd, younger ones being directed o useful
work if not elready doing i3, ‘or invited to accompany the avm@ﬁ'
forces as “gselentific officers® without military rank carrying

out Poperaticnsl Pesearch’, i.e. research on the potentislitiss

and utilisation of wer weapons., Measnwhile the ubmost support

was given to zll kinds of war research, ©.ge in the field of

chemiesl defenges and, as we have recently bsen Informed,
British nuclear physicisis were shiftel across the Atlantis - ﬁ
‘o @@mpew&ﬁ@ with their Ameriean and Ganadian colleaguss in |
the %wm&billi@m dollar program of pveleasing intra-siomic snergys
Besides 211 this, sxperienced secientists were atitached o every

Ministyy in sn edvisory eapacity, =nd speclsl commitiees were

set up to coordinste the scientific work of z nuvber of different

ministries znd other crgenisations. The Cebinet itself had a

Scientific Advisory Committee, snd thers ¥as a spocisl Sclentifi

Research Advisory OFffice in the Prime Minister's immedisie
circle.

How much of 211 this would be applicsble %o China during i
the reconsiruction period, I do not feel zble to saye. Bub 1

consider that these questions of the orgsnisation of sgisnes

for the nationsl welfere aps very relevant te Chinese sircume

stances, and deserve the most serious gounsideration.




Xnﬁ@rmatmmmaz Seientific Reletions

A f&w words nust be ssid dbeus Ghing®s yarﬁi@x@atan in

ipnternstional sScientifie relations. Chins's delegetion at ths

Tnited Habione Sen Frsntisco Conference played an importans,
eyen = leszding, pert in the demand for the establishment of a
United Wetions Cultursl end Seientific Organisatlion, which
should perform the fuetions of the old Lesgue’s Institute of
Intermstionel Intelleetual Coopsration on 2 wider scals, and

should cuboly an international scisnsce sooperation service

continuing many of the activities engaged in duviag the war -

peried by the national sgisnce cooperation offices, &8 well a8
forming a nuClsus for the intermational seientific uniams and il
COnEPresass. T+ only pemains for China to continus hey DrEssure ‘

in this direction, end her age-old and famous regpect for

seholars ensbles her particularly peadily te push forward this
public work in the somity of nstions, which incidentally may . be
a source of much prestige for hsrselis

One wey in which China could contribnte glong these lines

would be by inviting some fortheoming intspnationgl selsntific
~@amgr@$® +o mest cn Chinsese scli. AS Scon as gommunications
inmpreve f@% exsmple, it woulid be an excellent ides %o induce
- the Tnterastionsl Geclegical Congress o meet in China, for

geology has long been one of China's sirongest sSciences. TIhs

yisiting scientists could be invited To examine the 1Loess @mmnﬁm%is

the Yangbze gorges, bthe karst pinnseles of Kwellin, b, 8tC. ﬂ

e R




amether maiier worth considersition is that of sppointing
seisntific sibach8s and counssllers in the diplometic SEPVice.
Fhis is a problen now musch discussed in o nuvber of eomiries,
snd develooments in the next few years should be carefully

wabshad.

The preparation of this peport has besn for m%‘a rather
@xa@%zmﬂ and painful task, It hes besn frank, because when
vou asked me to speak of the shortcomings and girficuliies of
Ghinese sglience I mow that you wished me to be frenk. Bub -

the task has been painful wainly because I should feel, were I

self Chinese 3@ @m@li ssnse of exasperation st the amouwmt of
2

good sdvice which i@ tendered, often with so litalm foundation,

by so many well-intembioned, or at &ny rate opinionstsed,
foreigners. Hy only sxcuse 18 that Fopr three years 1 have
i1ived smong Chinese scientists and tecmologists, have tried
$o learn something of their problems, snd have sssayed to bring.
to them whet help was in my DoWele

T shell concliude with = feow words on the sctivities of ihe
Sino-British Science Cooperation O0ffice, which during the war I

had the honour o direct. Originally sent ito China on what was

primarily & goodwill mission, I speedily reslised that @ scisnce

and technolegy liaisen office, anelogous 4o whet had already

heen seob up in Washingbon snd London, was necessary a2lso in




Chungking. Uliimassly we depended, on the British side, on the
British Soumcil {Science Division) for all matiers of purs

science, and on the ¥inistry of Production {0 na Affalrs Office)

for o1l metters of applied and war sclsnce. On the Chinese side
we were assgoclabed, following a decigion of your oW, with the
Counneil Ffor $he Promeiion of Scisnee in the National Def=nce.

In nurbeps, the siaff of our office comprised, from first So

iest, 17 seientists, of whom 5 were British and 12 Chineseg and

besides these we had = clerical steff of 44, o1l Chiness. In

+he course of our travels, the British scientizts personally

visited some 300 Chiness scientific and teehnicel institutions,
1&%@? abopies, factories, arsenals, 85C. We crganised, during

the peried of %h@‘%&@@&a&aﬁ 2 supply sSSrvies f?@“,xnﬁ%ag and

thus brought in, by the medium of the BohoFay @c&enzlfie researsh

squipment, instruments, ﬁh@miaala% ghc, for ghoubt 250 Chiness
institutions %5 the value of some £60,000 steriing. We also
deliverad, on a kind of lend-lsase system, szbout 6000 British

]

acientific ond bechmical books to Chinese institutions. In

pddition o this we brought in misrofilm and actual copiss of

{13
s
fube
e}

200 of the leading British seientific journsls, and coubin

el

joint distribution system with the Culituwrsl Division of ths

smerican State Deperbtment, and the Hinisiry of Bducatlone

Tpnumerable exchanges of infommsbion, and materisls {sueh as

seeds, chemicel samples, and the like) were carried ong and

shout 150 original scientific papers by Chinese scholars wers




2,

trensmitited to the West for publicablion. Reciprocation was

™

-

iy

s1lse made Ty some splendld gifts of Chinese books for Britis:

b

e
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1ibrarics by the Ministry of Education,. 1t is my b 2008

sn the history of Chinsse scientifie 1ife, our effow ts will be

worth at any rake a small foolbnoiee They have ceritalnly been
inspired, on the part of =il of us, DY & disink r@ﬂ%&d affection

for your great counitry, and we have heen profoumdly rewarded by

the meny friendships which we have mads 1& the Course mf our
WO rKs
K'h@ve’ﬁh@ honour to be,
in desp bruth and respeut,

Your opedient humblse servani,

Fellow of the Royal Society




