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SUMMARY .-

The questionof the universality of scienceis considered,in contemporary
debatesunderthe most varied and opposedpositions dependingwhetherone is
sharingthe point of view of an "ideal science"or that of a "social productionof
science"In thefirst casesciencds conceivedasthe "hard core" of its statements
andresultsat the periodunder consideration,and its supposediniversalityignores
factorsthatrelativizeits contentsof knowledge and which canbe of a conceptual
as well as a social nature. Conversely,an exclusivefocalizationon the social
aspect®f the productionof scientificknowledgegnoresthe objective characterof
theseknowledgecontens, be they either thought objects such as mathematical
ones,or phenomenaf the real, physico-biologicalas well as humanand social,
world. Thesetwo extremepositions, although caricatural, are sharedby many.
They illustrate the absenceor ignorance of interdisciplinar analyse between
philosophythevariousscienceshistory of scienceandgeneralhistory.

We shall first evokevery briefly elementsof the critique set againstthe
universality of scienceas they stand nowadaysfrom inquiries of philosophyof
knowledge, sociology of knowwledge, history of science, history and
anthropology. Then we shall try to set philosophically the problem of the
universality of scienceas a philosophicalidea, strongly linkedto scienceand to
philosophysincetheir genesis.We shall see, by following the idea at various
stagesof the history of thought,that the philosophicalstatemenbf universality
of sciencehasto be confronted with the historical reality of the production,
diffusion and assimilation or appropiation of scientific knowledge, always
specifyingthe variousdimensionsof that one (which includeits applicationsand
its links to techniqueandto technology).
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1

THE NEED FOR A HISTORICAL ANALYSIS™

The problemof universalityof scienceis consideredjn contemporary
debatespnderthe most varied and opposedpositionsdependingvhetherone is
sharingthe point of view of an "ideal science"or that of a "social productionof
science"In thefirst case,scienceis conceivedasthe "hard core" of its statements
andresultsattheperiodunderconsiderationandits supposediniversalityignores
factorsthatrelativize its contentsof knowledge,andwhich canbe of a conceptual
as well as a social nature. Conversely,an exclusive focalization on the social
aspect®f theproductionof scientific knowledgeignoresthe objectivecharacterof
theseknowledge contents,be they either thought objectssuch as mathematical
ones,or phenomenaf thereal, physico-biologicalas well as humanand social,
world. Thesetwo extremepositions, althoughcaricatural,are sharedby many.
They illustrate the absenceor ignorance of interdisciplinar analyse between
philosophy,thevariousscienceshistoryof scienceandgenerahistory.

It is trueto say,aswe all areconsciousthatsciences not only a setof
knowledge,ruled by thejudgementsf reasonandof experienceScienceis also
involved in a cultural and axiological context, and standson values that are
commonlyacceptedoy the culturein which it takesplace.But scienceis also an
activity andincludes,assuchiits practicesthataresocializedonesor evendirectly
socialpracticesSciencecontainslsoits applicationswhich haveconsequencesn
thetransformation®f society,andthesetransfoamationshavea direct retro-effect
on science itself. Science, technology and society are closely related, and
contemporargciencds oftenconsidereds "technoscience'a conceptinventedto
expresghis complexity.

To-daysciencds inseparablythe systemof scienceandtechnology,in
whichthetwo dimensiond mentionedoreviouslyalsotakepart, scienceas content
of knowledgeand scienceas practice. Thefactthat, whenwe speakof science,a
systemis at stakemeanghatwe arecompelledto considerthatthe very notion of
science meansindissociation betweenknowledge as content and the concrete
situationsin which it is embeddedThis meansthat, evenif we would consider
only theepistemologicatlimensionof sciencethatis scienceasa type of thinking,
we would haveto considerthe possibility of theseeffectsor consequenceas
virtual propertiesof sucha type of thinking. This expressesiothing elsethanthe
following evidence: humanthinking, whateverbe the form under which we
consideiit, carrieswith itselfthevirtuality of man'spracticesactionsandsociality.

At everyperiod of history, andin every cultural area,science,or its
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equivalentjs embeddedn a cultural totality of an organicnatureand constituting
by itself a sysem. This systemic character makes difficult to conceive the
possibility of transmissiorof a stateof scienceand of culture to anotherone, be
suchtransmissiorconsidere@itherin spaceat a givenperiod, or in time alongthe
flow of history: out of their systems,the elementsthat constitutethesesystems
undergoa shift of meaning.Hencethedifficulty of the questionof transmission,
which, asl shalltry to showi,is attheheartof thequestiorof universality.

This stateof affairsis eventually takenas an excuseby those who
considetthatthedebateon theuniversalityof sciencds closed,becauset is strictly
relatedwith the claim of universalitymadeby the "western-positive-technological”
conceptionof science.Those who share this concepion considerthat to-day
science,'world science”,is the only universalscience and they would deny any
otherandfurtherconsiderationOnecouldhoweverobjectthat®universality” meant
in thatway is notnecessarilya featureof this science put hasbeenimposedby an
economicamodeof dominationrelatedsystemicallywith thepowerof technology.

Onthe contrary, radical opponentdo this “imperialist” conceptionof
sciencewould deny any valueto the notion of universality of science,precisely
becausef this systemicsolidarity betweerscienceanddomination But theyignore
that systemsevolve and that elementstaken from within a structurecan be
transferredo anotherstructurewithout disappearingln such a case,it will be
interstingto inquireourselvesaboutthe changeof meaningtheseelementssuffer,
or, eventuallyaboutsomepermanenciethatcanbe observedhroughthe process
of transmissionAnd, indeed,if translationis treatery,it might well, for this very
reasongendowsomecreativeeffects.

With this in mind, we canwonderwhetherthereis not, in the caseof
"universalityof science"somethinghatresiststhe strongcriticismsthathavebeen
opposedo it. | amsurethatJosepiNeedham who wrote an admirablemeditation
onthehistorianof scienceasan cecumenicamart - would not haveliked to leave
up theideaof universalityof sciencefor it would mearatthesameimeto leaveup
theideathatsciencds value,anddepriveus from oneof our means tools or arms
-, to actin favourof theenlightenmenandaccomplishmendf mankind.Andit thus
would make us leave the place for the benefit of growing obscurantismsand
fundamentalisms$But, for sure,we haveto questionscienceand the ideaof its
universality,in orderto understandetterwhat kind of reality and effectiveness
thesenotionshave.

| shalltakeas my point of departure,n this intendedcritical analysis
and reconstruction,the state of criticism, now rather known, corresponding
essentiallyto : 1) reflections on the insertionof sciencein the industrial and
capitalistic society (see, for instance,the works of Max Weber, of Jurgen
Habermasof Jacque<llul, amongmany other);and 2) reflections on the link
betweenscienceand imperialism, which have beengrowing during the last two
decadesndof whichthestudieson"ScienceandEmpires“areapart.

1 Needhan{1993].
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Admitting theseanalyseand criticisms as known, | shall try, in what
follows, to developsomeelementsof argumentationwhich are more a call for
furtherthematicalinvestigationghanmerestatement®r conclusionsFor, | think,
the questionof universalityof scienceis primarily a questionaboutthe natureof
sciencescienceaswe considerit nowadaysput alsoscienceasit hasbeenin the
past. And, aboutthis, our knowledgeis far from beingclose: we discovernew
dimensionsand aspectsof sciencethat shed more light on the questionof its
universality.

For all thesereasonswe canseethatthis questionis twofold : on one
sideit is, undoubtedlya philosophicalquestion,andit mustbe consideredvith a
philosophicalmind. But we cannot,as closedphilosophical systemswould do,
considetthatphilosophyby itself cangivethe answer.For scienceis - besidesany
attemptof definition - areality,a historical,intellectualand social, reality, and only
by historicalinvestigationcanwe hopeto graspsomethingof its reality - throughits
evolutions.Thesamecanbe saidabouttheideaof its universality,the meaningof
which hasevolvedthroughthecenturies.

At this stage,we would proposethat universality of scienceis a
philosophicalquestiorsubmittedto theproof of history.

We shalldedicatenow sometime to the philosophicalpoint of view ;
then,we shalladopta historical point of view, which will be centeredaroundtwo
considerations history and anthropologyon one hand, history of scienceas a
historyof transmissionsn theotherhand.

2

THE POINT OF VIEW
OF PHILOSOPHICAL ANALYSIS

The program| proposeto consideris the following : look for the
foundingconcept®f theideaof universalityconcerningscienceto seewhetherour
criticisms let us in the end some sound elementsthat fit with our intelligibility
requirementsThen, inquire into history - general,cultural and anthropological
history -, andinto history of scienceto seewhethera conceptof universalitycan
bereconstructedrom suchelementghatwould bebettersuitedwith realandliving
science.

| shall restrict myself, for this investigation, to the philosophical
tradition of Mediterranearand Westernworld thatis usually consideredo begin
with ancientGreeks.In doingso, | let asideotherorigins of our modernscience,
thus calling for complementationsabout the foundations of science and
philosophicalideasin otherculturesthathavebeeninfluent on the constitution of
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presentmodernscienceFor Greekcultureis only oneof the origins of our present
conceptiorof science.

Ournotionof scienceandmodernsciencatself, haveoneof theirmain
rootsin thefoundingmomentof thebirth of scienceandphilosophy,in old Greece,
when the ideas about the world, that is cosmology, underwent a crucial
transformationfrom mythosto physis from mythological descriptionsaboutthe
creationof the world and the order of natureto natural ones,organizedthrough
reasoning A new form of thinking was thus appearing: it would developfrom
these“positive” thinking of the old loniansand from anothercurrentof abstract
thinking thusappearingvith ParmenideandtheEleatesand which, from Socrateto
Plato,askedaboutthedeeptruthandtherealbeingthathide themselvesindermere
appearencand changeof nature.They establishedhe logos as the principle of
rationalthought,togethemwith therequirementf intelligibility, which refersto the
ideaof being. Aristotle would explicitate the role of the Logos as the series,
endowedwith a meaning,of the words having a meaning,which led him to
emphasizeéhe ideaof demonstrationlt is this logos that makesthe difference,
accordingto him, betweermanandanimat.

In the conceptionof the Logos as developedby Greekphilosophy-
althoughnot so muchin Aristotle, who favouredlogics-, the role of mathematical
thinking is emphasized,due to the mathematicalmethod of reasoning that
overcomesheapproximation®f discoursen ordinarylanguageandto its ability to
serveasa model,becausef its ideal objectsthatmakepossibleto relate,through
rigourouslogical reasoningthe oneandthe multiple, the identicalandthe varied,
by referringoneto eachothertheelementof geometricafigures.

Thelogos verifiespermanentlthevalidity of establishedneanings in
otherwords,anyutteringasksfor its own criticism. This functionof the logosis,
atthe sametime, andfor this very reason,claim of universality,whoseideawas
beingbornwith it.

The conceptionof scienceinherited from Greeks,evenif it hasbeen
modified - in particularthroughthe adjunctionof the notionof experenceand the
experimentatioprocedure, is henceforecloselylinkedto theideasof universality,
of reasonof philosophy.

Thecloselink betweerthecomingup of thephilosopherandthe advent
of thecitizerp is worth to beemphazisedior theseideas arose,asa matterof fact,
togetherwith therationalmodeof arguingthatdialogueis, in this peculiarsociety
ruled by democracy- in a way, theseideasare an emanationof this society.
Rationaldialogueis, in this sense,a formalization of that socialinvention of the
Greekcity, democracyBut, shouldwe add, it notonly formalizesit but transcends
it, for its furtherfecundity would overpasghe limits inherentto this first form of

2 Cornford[1912, 1952], quotedand discussedby Vernanf1965].
3 Vernant1965], 1985ed.,p. 383.

4 Aristotle, Politics, Book |, chapte®. Cf. Labarriére(1994).

5 Vernanf{1965], 1985ed.,p. 392.
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democacyowardsa more"universal"wideningwhich will go along with theidea
of humanity(or mankind}- still averyrestrictiveideaatGreekstime.

Becausef this “social origin”, the ideaof universality,togetherwith
thoseof reason,of scienceand of wisdom (sophig, all pretendingto transcend,
throughthenotionsof beingandof truth, thecircumstancethatgavebirth to them,
thesadeascannot,ndeed,escaperiticism.

But we areawarethatthecontingencyof circumstancesloesnot forbid
- onthecontraryit canpossiblymakeit manifest- the universality of somehuman
dispositionssuch as art, symbolisation,ability to makeobjectsand to technics,
religiousfeeling and metaphysicsthe demandfor meaning,and the capacity of
rationalityis oneof suchdispositionslt remainshenceforeour taskto questionthis
rationality, its content,its evolution and its effects, under the point of view,
preciselyof universality.

Let us keep,from all that, thattheideaof universality,as well as the
iIdeasof reasorandof demonstrativéandevenobjecive) sciencewith whichit has
a constitutivelink, carrieswith it the requirementof its own criticism. In this, it
would show particularly adequate,n its principle, when one would aim at
overcoming the limitations of a local culture, or at making possible a
communicatiorbetweercultures.

This ideawas enrootingand, so to speak,"universalizing"itself still
morewith regardsto the conditionsof its origin. The story would be long to tell :
there were numerouscenturies of maturation where philosoghy, religion and
theology,sciencesandsocialtransformationgaswell, werein closeinteraction.

I shall only mention the affirmation of universality of the faculty of
judgementthatseemdo be well establishedoetweenEuropeanRenaissancand
eighteenthcentury.lt is well expressedby Descartesiords in the openingof his
Discourseof the Method: “The power of judging well and of distinguishingthe
truefrom thewrong, thatis poperlywhatwe call goodsenseor reason is by nature
equalin all men”. Worth of emphasisis also the strong ties it holds with the
possibility of a universal doubf. With Descartes,doubt is founding of a
knowledgethatis to be, atthesameime, andfor this very reason,universal.Here
somethingquite new sprangup : the only true knowledgeis that knowledgethat,
for everythinking subject,overcomesheobstacle®pposedy doubt.

Thegreatessonfrom DescartesRegulaeaddirectionemingenii- Rules
for theguidingof themind -, a lessonthatwas to be somehowunderestimatedy
positivesciencehatwould developafterhis time,is thatthereis no knowledgeand
sciencdf notthroughsubjectivity,whichis theproperplaceof intelligibility. Every
mind, everysubijectivity foundsin itself its understandingndits judgementsand
keepsin itself the ability of getting at truth without any needto refer to any
authority.

| saidthatposteriorsciencewvasto silencesomehowthis lesson,andto
preferkeepingheoneof man'spoweron nature.But philosophiesvould generally

6 Descarte§1637a],first part(my emphasisM.P.).
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maintain somethingof the idea. Kant's philosophy, for instance,re-established
againsthecritiquesof empirismthedemandaf reasonby gifting the transcendantal
subjectwith sensibility and understandingthat make knowledge possible by
allowinghimto organizerationally his experienceof phenomenalt took, however,
scienceas it was given, aiming at justifying it but without consideringas a
possibilityaneventuafuturerecasting.

Asto Descartes'projectto foundasciencehatis certain,if it hasbeen
effectiveonly with geometrieand mainly failed for therest, its inspirationis to be
foundin his philosophy, notablyin his Meditations where he proposedto look
backto theegocogito asthefirst evidencegventuallyableto provideanabsolute
foundationto knowledgé. EdmundHusserlwasto seein it the instaurationof "a
newtypeof philosophy",in which “naive objectivismis replacedby transcendantal
subjectivism”(seeHusserl'sCartesianMeditation$). This universalsdence was,
for Husserl,philosophyitself, suchasit is consideredoy phenomenologyTo
foundknowledge thephilosophemusttakeeverythingagainto his own account:
“Philosophy, he said, is a personalaffair of the philosopher”, “it must be
constitutedas his own, be his wisdom, his knowledgethat, althoughits tends
towardsuniversal,is acquiredby himselfandthathe mustbe ableto justify since
thestartandateachof its stages®.

Let us forgetthis particularphilosophy, Husserl'sphenomenolgy : |
only wantedto mentionthe resonancef this perspectivewith the questionof the
criticism andof the eventualrefoundationof the universality of science.lts claim
beginswith a radical questioningon everythingthat we believeto be evidentor
certain,andthis questioningis donein a decidedlyfundamentalway, asa coming
backto thoughtas sucH9, to the subjectas being the place and the condition of
thought,actorandwarranbf any possibleknowledge: this subjectof knowledge,
thatis truly attheheartof thequestiorof its universality.

3

THE LESSONS OF HISTORY
AND OF ANTHROPOLOGY

The notion of universalitythat, from the point of view of philosophy,

7 Descarte§1641].

8 Husser[1934], 1992ed.,p. 21.

9 SeealsoHusser[1954].

10 seeGroethuysefil995], pp. 127-134.
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we haveseengoing alongwith thatof reason,goesalong, from the point of view
of history, with the notion of mankind,"the comingof which is very recentand
limited in expansion” asClaudelevi-Straussecallsusin his admirablesmall book
Raceandhistonytl.

Theideaof mankind,overtakingthe narrowfrontiersof thetribe or of
the city so as to embracethe whole of human beings, have be formed
progressively,in the Mediterranearand Westernworld, from Greek philosophy
andmonotheisteligions- not without episodicalbackwardsteps,therecentforms
of retrogradatiorbeeingacismandthevariousethnocentrismén presentime. The
notion of mankind, of universality of the humane,owes undoubtedlymuch to
judaism and to christianism. | am too much ignorant about non-western
philosophiesput | remindthatJosephNeedhanaskel for the needto investigate
what form the ideaof mankindand of its unity had for instancein Confucean
thought2. Thesameshouldalsobedonewith theteachingsf Buddhism.

Somethingwas still missinghowever,in the cultural areaof Western
Europen thefinishingMiddle Age, to this notionof mankind:thesenseof its exact
relationshipwith nature of its situationin theUniverse.It was required,to adquire
it, to challengehedivinity insofarasthislaststandedsa closedthinking, andthis
camewith theopeningof theskies,with theforeseerpossibility of man'sfreedom.
It might not havebeenby merechancethatthe lastrestrictionsagainstuniversality
of thehumandell atthesameime astherigid spheresof the old cosmosdid break
out.

Let us jump, in our evocation,from the humanism of European
Renaissancand from the new vison of the world symbolizedby the namesof
Nicolas Copernic,GiordanoBruno et Galileo Galilei, up to eighteenthcentury,
with its greattravellers,whoserédations speakof the encounterof manwith man,
andwith its blossomingof thinkersof Enlightenment- from GiambatistaVico to
CharlesSecondatle Montesquieuandto GiambatistaBeccariafrom Jean-Jacques
Rousseauo Denis Diderot and M.J. Nicolas Caritad de Condorcet, elaborating
anthropologicalphilosophicakandjuridical conceptionghatproclaimtheequality in
right of all menon theEarth.Thefirst article of theUniversalDeclarationof Human
Rightsof the 1789 FrenchRevolutionacknowledgeshis irreversibleadcquisition
of humanthinking, beginningwith : “All menarebornfreeandequalin right...”.

At the sametime mankindwas admitted as a consciousreality, and
maybeas an effect of it, peoplebecameawareof the greatvariety of human
cultures,incomparablymorevariedthanracesor ethniest3. Levi-Strausobserves
thatcultures- andlanguagesswell - which havea sameorigin tendto diversify
one from the others, while, on the contrary,thosewhich have different origins
developcommorcaracterdy whichtheyseento convergeHe underlinesalsothat
anyhumanpeopleandculture,beit aknownor anignoredone, beit considereds

11 | ¢vi-Strausg1952], p. 21.
12 Needhan{1993].
13 L évi-Strausg1959].
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anevoluatedor a“primitive” one,letsbehindit ahistorythatis aslongasthe others
ones.Someof thesehistoriesarecumulativesfor complex,alwayscirumstancial,
reasonsthere happenedo be interactions,influencesand borrowings between
them,thatwe cannosimplify accordingto alinearcoursedecidedn fonctionof the
progresof asingleone.

Onthelongdurationthatextendsdrom prehistoryup to us, we register
the marks of neolithic revolution, which shows all the characteristics of
universalizatiorby its contagionto all the peopleson the Earth,andalsothe marks
of furtherimportanttransformationsf whichthemostrecentsarethe scientific and
the industrial revolutions,whose propagationseemsakin to somethinguniversal
from thefactsalthough,it has beensuggestedpossibly more through effectsof
coercitionthanof free choice. Throughthesetransformationsanyhow, progress
neitherappear$o beanecessargccurenceneitheris it a continouschange As we
look at it, progressseemsto proceedthrough jumps and mutations, through
change®f orientationWe couldpossiblyapplyto its jerky andaleatorybut in any
case unavoidable motions, the metaphorof the transformingbreaks of plate
tectonics: in the end, somedisplacementets be shown,visible uponthe duration
of time, thatwe call progress.Yet we would haveto discussfrom which variables
this judgements stated.Anyhow, thefactremains: from a given point of view,
that dependson variablesand of valuespertainingto our culture, progressof
scientificandtechnicalknowledgdetsitself be stated.

Theideaof progressstemmingfrom the accumulationor summingup
of knowledges,is inherentto our conceptionof science,andit is tied with the
critical functionof reason,constitutiveof science However,the cumulativeaspect
of knowledgesthat underliesthis staed progress,notwithstandingits objective
characteris relative : it hasto do, so to speak,if we look at it closely, with the
projection on one axis only of the various componentf a culture. “Modern
culture” gives privilege to the axis that measurg scientific developmentOther
cultureggive privilegeto other,different,axes.

Whatmakegheoriginality of eachof theseculturessits“in its particular
way to solve problems,to put valuesin perspectiveproblemsandvaluesthat are
approximatelythe samefor all men : for all men without exception possess
languagetechniquesart, knowledgesof scientific type, religious beliefs, social,
economical and political organzation*4. These characterscan also manifest
themselvesn predispositionso somegenuineassimilationof elementsoriginated
in a different culture, through the developmentof particular abilities that may
eventuallycreatenewformsof thinking or new practicesAll culturesproceedwith
the inheritancefrom passedgenerationsand through communicationswith other
cultures; a partof commonpatrimony may eventually be rediscoveredhrougha
procesof differenciation-unificatiorthatis characteristicgenerally of therelations
betweercultures.

Oneof thesecultures,the so-cdled “westernculture” (in fact, a bunch

14 | évi-Strausg1959].
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of cultures, the origin of which is not only western), has generatedindustrial
revolution and also contemporarysciencewith its particular meaning, its own
cultural value. It has spreadover the world, a situation not unprecedentedf we
think of prehistorywith neolithicalrevolution,and of the beginningof history with
theinventionandthediffusion of writing.

Downstream the centuries which follow these instaurations, the
guestiorof knowingwhereexactly they haveappeareds of a secundarandeven
anecdotidnterestwhencomparedvith thefundamentafactthatall culturescaught
these rather quickly for their own sake and assimilated them - through
transformationgrom their original forms. The place where neolithical revolution
took placeis finally of little importanceas all humancultureshave beenableto
makeit their own. Similarly, whatimportancel evi-Strausobservedo know in
which cultureindustrialand scientific revolution began? The simultaneousoming
out of the sametechnologicaloverthrowfollowed by socialupheavalin societies
havingacceptedt show thatthesemodificationsdid not hold to the peeculiarityof
thegeniusof a culture,but “to conditionsthatareso generalthat they are located
outsidethe consciousnessf men™5. Such “revolutions” are not limited to the
modalitiesof theircomingout: theyaregotto takenewforms,to which all cultures
ontheinhabitedEarthwill takepart, whatevetheconditions.

Given this background panel, we would have to evoke the
circumstancesby which, in history, modern science has constituteditself in
correlationwith theideaof its universality.In thegrosslinesthis history is known.
Theessentiaideal shallretainfrom it is thatthe representationgivenby science
appeato us moreandmoreexplicitly asconstructions.

To admitthatscienceand, up to a certainpoint, reasonitself, is built -
beyonda moreimmediatefunctionof rationality -, doesnotaffectits universaity in
right, thatis its potentiality to expand.In a given cultural environment,these
rational elementshave been progressively elaborated,woven by the threads
endlesslyntertwinnedof experiencandof understandingnoldingandfilling with
substancéhe framein which they are taken. But their universality might still be
only a partial anda restrictedone, relative to this culture where they were born.
Theiruniversalitywill bein a positionto be safely statedonly if theseelements
resist confrantation - on the level of knowledge, and not as resulting from
coercitionsat otherlevelsthatwould makethemtook over, usurpated with other
elementsoriginatedin othercultures: or, if theyfeedthemselvewith theseother
elementsgettingatalargeruniversality.

15 L évi-Strausg1959], p. 50.
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4

SCIENCE: A HISTORY
OF TRANSMISSIONS

In theirvariety (variety of their objectsand of their methods),andin
their diachrony,scienceqeverceasedo feed one another,ensuingsubsequent
changesn theirnatureandrenewingthemselveslt is a lessonof history thatwhen
a “science”becomesigid andclosedin itself, it is doomedto disappearfrom the
field of knowledge.It fossilizes,such as astrologyand alchemy,living sciences
yesterdayculturalreliefstoday.

History of scienceshows also scientific traditionsin formation,in a
giventime andin a given place, characterizedoy given types of problems, of
approache®f their objects, and of practices.Filiations in works at successive
periodsassesgshe existenceof thesetraditions, of theseschooldé. Eventually,
theselast extendto a whole culture : in that senseone speaksof the chinese
scientifictraditiont?, of the scientific (mathematicalastronomicaletc.) traditionin
Arabic languageor of Islamic countrie$8... Transmissiondrom a tradition to
anotheroneareobserved from Greeksto Arabs?9, from Arabsto Mediterranean
Europe...

Contemporaneousciencenasresultedirom thesetransfers,from these
modificationsln particularjf sciencein the senseme meantodayis eminentlythe
heirof Greekthinking, of its notionsof phusisandof logos it hasborrowedalso
one of its fundamentalconstitutive componentdo a different source: I mean
technicsandexperimentationthatseemto havebeenforeignto Greekthoughtof
science notwithstandingthe remarkablesnventionsof Greekengeneersmostly
developedin the alexandrineperiod®. And notwithstandingalso the mechanical
works of Archimedeswhich bearon staticsonly and which still witness the
absencein this culture,of arelationshipbetweertheoreticalthoughtand practical
knowledges,theseknowledgesbeing consideredas belongingto empiria and
escapingpurerationality.

In thelongrun, newcurrentshavebeenformedfrom variouspreceding
traditions, from which they borrow elementswhich they integratein an original
constructiongiving birth to newtraditionsthatrevealto befruitful.

Modernscienceasit hasdevelopedn EuropesinceRenaissancen the

16 paty[1990], chap 4.

17 Needhanf1974,1993].

18 Rashed1984,1986,1992,1994].
19 Rashed1993], chapterl.

20 seethe argumentationf GeorgeThomsonagainstBenjaminFarrington'sclaim in favourof a
tight link betweerthe outcomingof reasoranda supposetiechnicaprogresamonglonian people
(Farrington[1944], Thomson[1955]). SeealsoVernan1965], 1985ed.,pp. 261-322).
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sixteenthandseventeentlenturieshasinheritedfrom scienceof GreekAntiquity,
from sciencein Arabic languageand from scienceof EuropeanMiddle Age, all
thesescientifictraditionsbeingthemselvesn filiation oneto theother,althoughin a
nonlinearmanner And beingalsoindebtedto othertraditions,suchasthosefrom
the East, throughthe complex and inumerateexchangeghat never ceasedrom
Antiquity and Middle Ages to European Renaissance,between East and
Mediterranearshoresandfrom thereto WesternEurope,aboutwhich too little is
still known. We know about caravansand trades, about military and political
conguestsandfor sure exchange®f ideasand of knowledgeshavegonealong
with them :but on these,historyis still wanting. In suchexchangesppennesso
differenceand noveltyfrom insidea tradition towardsotheronesis indeeda factor
thatbenefitghefirst andmakest gainin universality.

Modernsciencdtselfbegarnwith anitalian period,thatculminated,with
respecto thescienceof nature,with Galileo; its secondperiodis referred,by the
well-known nineteenth-centurgsermanhistorianof physicsJ. C. Poggendorfto
one“where the other peoplesof Europetook an alwaysmore active part”, with
British and Frenchsharingthe first rank (this secondperiod began,accordingto
him, with the foundationof the LondonRoyal Societyin 1662 and the Academie
dessciencef Parisin 1666F1. Henceafterthe flame divided and multiplied,
beingpassedo numerouguropeartountriesandthedevelopmenbf the differern
branche®f knowledgeoccuredn themostvarieddirections,scienceitself takinga
newform.

Onemay evoke, in a more “local” manner,a more specific example
which deservesdetailed study, the caseof “mathematical physics”, that was
establishedn eighteenthcentury, from its startin the 1730'sto its culminating
point, Joseph Louis Lagrange’s Analytical Mechanics published in 17882,
Mathematicalphysics has beenformed in the confluenceof two directions of
matematicabnd physicalthought. Thefirst directionwas that of the transmission
and of the developpementf Gottfried Wilhelm Leibniz’ differential and integral
calculus, occuredaround 1700-1720,thanksto Leibniz himself, the Bernoulli
brothersJohann andJacohin Basel,andto peopleamorg the mathematicamilieu
of ParisAcademyof SciencesuchasPierreVarignonandAlexis Fontaing3. The
seconddirection was that of the transmissionof Newtonian physics on the
continent,amongthe heirs of the first ones such as Alexis Clairaut, Leonhad
Euler, Jeand’Alembert, followed in turn by their own successorslagrange,
alreadynamedandPierreSimonLaplace?.

A newsoto speaK'school”’wasformed, in a placeandin a intellectual
milieu thatdiffer from thosewheretheinitial elaborationgook place,andthis new
schoolhappenedtb openanewbranchof sciencehefecundityof which would last

22 paty[1994].
23 Blay [1992], Geenberd1995].
24 Greenberd1986].
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nearlyonecentury,afterwhich the flame dispersedand lightenedagain, in other
andnew places.It is in thatsensethattheoreticiangn physicsfrom Germanyand
North Europe of the secondpart of nineteenthcentury, that were active in
electrodynamicsand in thermodynamics,considered themselvesto be the
successorsf mathematicahndtheoreticaphysicscoinedby LagrangeandLaplace
aswell asby JearBaptisteBiot, JosephFourier, SiméonDenisPoisson Augustin
Fresnel AndréMarie Ampére...

History of sciencess only madewith suchexamplesit is a history of
transmissionsThe problemof the universalityof sciencemight be enlightenedin
thsrespectfrom asomewhasimilar butmoregenerakonsideratiowith respecof
cultures.Transmission®f a scientific currentto anotheroneareindeedconcerned
by cultural factors,evenif the effectsof thesefactorsare lessimportantinside a
givencultureconsideredn alargescale- asit is thecaseof westernEurope.

Thisparticularform of culture,in which sciencehassucha largepart,
anthathadbeenconstitutedin the contextof the Christian civilization of Middle
Age, resultsindeed,in turn, from the confluenceof two cultures: “the scienceof
theGreeks andthe “Wisdom of the Jews”. Of them, JeanBotteroremindsus, in
his bookBirth of God, thattheyrepresentwo millenary traditionsorientedin two
verydistinctdirections.“The scienceof the Greeks”, he writes, “is thefruit of one
millenary of progress, of struggles, of refinements and discoveries about
intellectual reflection. The wisdom of the Jews is the fruit of one millenary of
progresspf struggles of refinementsanddiscoveriesaboutreligiousfeeling™s.

Let us mention indeed, upstreamof both, Babylonian writing that
allowed both “Greek science” an “Jewish wisdom” to be moulded in their
respectiveforms. (And we shall not forget “the admirables achievementsof
Babyloniancultureaswell asthe culturesof the otherpeoplesof Mesopotamythat
have precededthe Greeks26 which impregnatedthem directly). Undeniably
writing has contributedto endowe sciencewith genuinepropertiesby which it
differsfrom writinglesscultures.ConsiderMayas’civilization in CentralAmerica:
it developedwell elaboratedscientific knowledgesin mathematicqthey knew the
zero even before the mathematiciansof India, it seems),in astronomy, and
extremely sophisticatedtechniques(archite¢ure and town urbanisation, water
supplyin regionsdistantfrom riversandwith irregularprecipitations...).

Letusremind,finally, thatthegreatcultural filiations mentionedabove,
throughwhich scientifictraditionsthatgaveriseto nowadayssciencehaveemerged
anddevelopedarein no way exclusiveof otherinfluences,underestimatedip to
know andstill oftenpoorly known, but which might well havehada fundamental
anddecisivecharacterAccordingto JosephNeedhamthe opennesof the skies
claimed by GiordanoBruno and William Gilbert as a corollary of Copernican
vision, would havebenefittedof the knowledgewhich had recently reachedin
Europe,of Chineseastronomersiepresentatiomf celestialbodies,floating inside

25 Bottéro[1992], pp. 31-32.
26 Needhan1991], pp. 342.
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aninfinite spacé’.

For thegreathistorianof Chinesesciencethecivilizationsof Chinaand
of India play a paperin theemergencef modernsciencein Europe: he saw the
ancientscientific currentsof the various civilizations as rivers flowing into the
oceanof modernscience®8. In his beautiful meditationentitled “The historianof
sciences cecumenicaman’2®, JosephNeedhanexpressesis convictionthatit is
necessario getrid of theeuropeocentricdkelingof supremacyhatis still effectve
in history of scienceunderthe pretext that scientific revolution first occuredin
Europe. The origins of science are multiple, he reminds us, evoking the
contributionsof the variouscivilizations to the common patrimony of scientific
knowledges “By thousand®f capillaries asveinesthatconvergeo form a major
trunk, a big cave vein, influencescame from the whole world.” Find orig.
quotation

Collaboration of cultures requires, to be richer, the existence of
differencesbetweenthem : monolithism entails frailty, as Claude Levi-Strauss
advisesus in Raceandhistory. “It is”, he writes, “the holy duty of mankind” to
bewareof blind particularismand*“also to neverforgetthatno fraction of mankind
heldsfrom itself formulasthat could be appliedto the whole, and that mankind
mergedinto a uniqueway of life is just unconceivablepecauset would be an
ossifiedmankind's0,

Thereforeuniversality meansto takeinto accountdifferencefrom the
other, and it implies exchange.Needlessto say that - consideringalso the
constructionof the conceptthatwe tried to get backat - universalityis not to be
confusedwith uniformity andmonolithism We areleft henceforthwith the problem
of communicationand exchangeand thesearein no way to be takenfrom the
modelofferedto us by presentworld civilization” throughthemediabusinessthat
IS a monologuewith loudpeakersUniversality calls for the other and requires
dialogueln dialogue two oremoreentitiesexist (humanor cultural), eachwith its
own systemof refereme.

Letussay, concerningwhatwe canlearnfrom achievementebserved
throughhistoryof sciencesaswell asconcerningcommunicatiorof agiven culture
with anotheone,thatasympathy andevensomekind of “empathy”,is neededo
enterin theintelligenceof anotherthought,or of anotheitype of thought,different
from one’sown. Theremarkds valid for systemf thoughtdistantin time aswell
asfor contemporaneousnesas studiedby anthropologistsin both caseswhatis
requiredis to decente oneselfin orderto getin communicatiorand recognizethe
other ashestandsn its own systemof thought.The universal,if it correspondso
somethingpossibleand meaningful,containsamongits conditionsof possibility,
recognition As a corollary, thechoiceof a pointof view is not only unavoidable

27 Needhan{1954-], vol. 3, p. 438sq.;Needhan{1993], p. 132.
28 Needhan{1991], p. 271.

29 |n Needhani1991], pp. 340-348.

30 Lévi-Strausg§1952], pp. 76-83.
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but necessaryand demands, for universality to be built, the acceptanceof
difference:it demandgo admit the existenceof otherculturesand of othervalues
evenof thosewhich on cannotassimilatebecausehey are too alien to us or too
muchin oppositionwith the valueswe consideressential.Such is the spirit of
tolerance.This spirit appeardo be a genuinefeatureof a scienceof a peculiar
nature history, in its approactof its objecfl.

I would like, incidentally, to make a remark about the variety of
scientifictraditionsandtheir bondsto culture,a historical reality which shouldnot
beconfusedwvith extremistideologicalconsiderationsompletelyantagonistido the
claimfor universaliyy. Recenthistorytaughtusto whichaberration$asled theidea
thattherewould exist- with irreducibleoppositionbetweerthem- a jewish science
andanotherone, so-calledaryanscience(actually,a nazistone), or a “bourgeois
science” as opposedto a “proletarian” one. To believe in something like a
“imperialistic-capitalisticscience”and, on the other side, a “third-world science”,
eventuallyan “islamist science”,is nothing but obscurantismjt must be stated
clearly, and the sameholds with regectto reason.Once again, we need not
exclusiorbutdialogue pecauseve areawarethatnothingliving andprogressings
closedandisolatedfrom therestof theworld.

Whatis trueis thathistory - and in particular history of sciences
teachesus thattherewas, in the developmentof humancivilizations, a Chinese
science,an Indian science,a Greekscience,a sciencein Arabic languageor of
Islamic countries,a science of EuropeanChristian Middle Age, a science of
EuropearnRenaissanceand hencafter a sciencecalled “modern” or “classical”,
followedby a“contemporaryscience”.And alsootherscienceonceivedoy other
peoples,in particularthoseof the ancientcivilizations of America. None of these
scienceswvas or is universal- eventhat one in which we are situated,that is
“contemporaneouscience” -, but, to the extent to which they expressedthe
dimensionof man'sknowledge- knowledgeof natureand of himself-, they all
aimedatsomethinghatdoesnotdiffer from whatwe havecalleduniversality.

| shallnotdevelophereaboutthe eventualityof comparingbetweerthe
claimsto universalityfrom varioussciences related,indeed,with epistemological
feature®f thesescienceshatwould makethemwider in scopeand moreunified,
or not. What| want to retain at this stageis thatthereis, from one scienceto
anothersomekind of acurrentof universality which corresponds$o awideningof
universalitywhensomethjfi ng has passed assimilatedfransformed recreated,
whatevebethecase from oneto the other. Thatmeanshata communication- at
leastsomekind of communication- hasbeenestablishedAnd this is relatedto a
guestionat stakein the debatesof contemporaryphilosophy of science,that of
"incommensurability”,that is, actually , of "incommunicability". Let us stand,
anyhow,with therecognitionof aninherenttendencyto universalityof all sciences
andall knowledges.

If suchis the case,as we must be convinced, it meansthat a

31 It is alsoafeatureof anthropology.
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communicationmust be possible betweenthese various forms of knowledge,
betweenthese various sciencesand these various conceptions of science,
notwithstandingheirsystemiaharacteinto their respectivecultures.And, indeed,
suchacommunicatiorhasbeeneffective,alongtheflow of history, from someof
themto otherones,for theselast would be uncomprehensiblevithout the first
ones,eitherlinearly eitherthrough partial borrowings,evenif we do not always
know how to fully evaluatesuchexchanges.

For thosewho situate themselvesin the system of “contemporary
science” - it would be improperto call it “western science” for it has been
constitutedfrom the mostvariedcontributions-, it entails the requirementjf this
scienceis wantedto tend towardsmore universality,to know and to understand
theseotherendeavoursparallelor in filiation. We must, to this aim, get over the
“‘ignorabimus” of sociologicalor structuralrelativisms,and invent the meansof
comprehensionthatsetbridgesfrom a scienceandfrom a cultue to anotherone,
takingin accounthedifficulties inherentto anytranslation.

We canwell take our startingpoint from our own perspectivefrom
presentscienceand our own cultures,to build universality of science: it is not
necessarynoris it wishable,to convertoneselfto anothempoint of view - in this,
indeed,we would neverfully succeedBut we can measuregreciseand detailed
knowledgeof theseotherconceptionsvould allow us to understando which extent
presentscienceis universalard, as well, whatis still missingin it to pretendto
universality.Suchis, eventuallyfrom thepointof view of ethicsandof rationality
aswell, thestakeof historicalstudyof theseculturalformssciencesre.

| let asidetodayproblemof integraion - andfirst of compatibility - of
sciencepr of whatwe think in scienceis universal,with the variousculturesthat
are the true wealth of presentmankind. Culturesare not fixed and rigid. They
themselvecanbe transformedn partby their confrantation with scienceand, in
turn, we canexpectthat, far fom uniformization,eachof theseculturesis ableto
enrichour conception®f the scienceand culture problemandto reequilibratetheir
relationshipby offeringmoregenuinevaysof acculturatiig science.

Theideaof universalitygoeswith thatof unclosedrepresentatior or
system.Thevision of theworld thatgoesalongwith theideaof “universalscience”
Is thatof aworld still in its building stageaworld in elaborationA scienceaiming
atthisqualificationis atthe sametime contentandresearch permanentlypointing
at its own reform, looking for its improvement,it is critical and knows that it
remainsunachievedThereis anobviouslink betweeruniversalityandtruth, both
beingincitative andregulativerequirementgor the constitutionof knowledge,and
both escapingeternally any full achievementand possession.As the young
mathematicianEvariste Galois wrote it, the night before his deathin a duel :
“Scienceis thework of humanmind, thatis morefatedto studythanto know, to
searchthetruththanto find it”32.

32 EvaristeGalois, letterto GabrielChevaler, june 1832,in Galois[1962].



MICHEL PATY UNIVERSALITY OF SCIENCE : A PHILOSOPHICALIDEA TO THE PROOFOF HISTORY 17

5.
TO CONCLUDE

There is, actually, no conclusion, but still questions. But these
questionsio morehavetheinitial simplicity of thecrudesketchof two opposedand
mutually exclusivepositions,from which we hadstarted havinggivenour notions
the flesh of reality they endow as having beenlived through, the questions
themselveshave henceforthsuffered transformations.They have evolved from
purely abstractones about somethinglike mere ideological symbols to actual
problemsto explore,not endoweda priori with any impossibility and, aboveall,
meaningful.

Considering methodology, the questions raised by the idea of
universalityof scienceandits criticism show the needto considethemfrom both
pointsof view of philosophyandof history. Only in thatway canthesequestions
gettheirrealcontentor flesh andtheir deepmeaning.From both points of view,
theybecomeapparenasquestionsof factandas questionsof right. The questions
of factbearon the natureof scienceandon its relationshipswith societythrough
history up to the present.The questionsof right, informed by the lessonsof
criticisms, leadto no other questionthanthe following ones: is the idea of a
universalityof sciencethinkable ? is a universality of sciencepossible? Having
beenableto statethem,with the groundedntuition thatthey havesomemeaning,
we haveto go deepeinsidethem,in orderto detailthetruenatureof their contents,
andto makealive the sciencewe recognizeand the kind of universality we think
right andvaluable.This meanshatwe haveto continueto think, and study, and
exchange.

Fundamentallyindeed,thesequestionsinvite to a renewe dialogue
betweerphilosophyandhistoryaboutsciencegand aboutthe history of sciences),
dueto the necessarymbrication of eachof thesetwo typesof questionningif we
wantto continueto be ableto doubtandto inquirewith the view of gettingatsome
kind of true knowledge,while at the sametime establishwhat kind of truth this
knowledgehas.

I would like to acknowledgethe discussiond hadwith participantsof
the Conferenceduring the sessionor privately, as well as the preciousdialogue
with the unknownreferee.They havehelpedmeto improvethe presenttext, and
theyareexactlyin thespiritin which it hasbeenwritten : notto presenta closed
accountbut to stimulatereflexionsandexchange$om the variouspoint of views
andthevariousculturalorigins.
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RESUMEL’ IDEE D'UNIVERSALITE DE LA SCIENCE

L’idée del™universalité dela science”estl'objet, dansles débatsactuels,des
positionsles plus opposéeselonquel'on sesitue du point devue d'une“science
idéale” ou decelui d'une“production socialedessciences”. Dansle premiercas,
la scienceest concuecommele "noyau dur " de ses propositions et de ses
résultatsal'époqueconsidéréeet sonuniversalitésupposéégnoreles faceursqui
relativisentsescontenugle connaissancet qui peuventétre aussibien denature
conceptuelleyuesociale A l'inverse,une attentionexclusiveaux aspectsociaux
dela productiondesconnaissancecientifiquesgnorele caractéreobjectif de ces
contenusleconnaissancegui ont trait aussibien a desobjets de penséeeomme
ceux des mathématiquegju'a des phénoméneslu monderéel, tant physico-
biologique qu'humainet social. Ces deux positions extrémes,caricaturales et
cependantiréquemmentencontrées,illustrent I'absenceou la méconnaissance
d'analysesinterdisciplinairesentre la philosophie,les scienceset I'histoire des
sciences.

Nousrappelleronstout d'abord quelquesélémentsdescritiques qui sont faites
contrel'universalitédela sciencetelle quenous la connaissonsaujourd'hui, et
provenantde la philosophie de la connaissancede I'histoire des sciences,de
I'histoire et del'anthropologie.Nous nous proposonsensuite, aprés avoir posé
philosophiquemerie problemede I'universdité dela science deconfrontercette
idée telle qu'elleseprésenteauxdifférentsétapesdel'histoire dela penséeet en
particulier denosjours dansles discussionghilosophiquest scientifiquesavec
la réalité historique de la production,de la diffusion et de 'assimilation de la
connaissancecientifiquecongueselon ses différentesdimensions(incluant ses
applicationset sesliens auxtechnique®t ala technologie).



