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Now that field studiesof laboratory practicesare startingto pour in, we
are beginning to have a better picture of what scientists do inside the
walls of these strange places called 'laboratories' (Knorr-Cetina, this
volume). But a new problem hæ emerged.If we are not ableto follow
up our participant-observation
studiesfar enoughto take in questions
outside the laboratory, we are at great risk of falling back into the socalled'internalist' vision of science.From the very beginningsofthese
microstudies, this criticism was levelled at us by scholarspreoccupied
by larger problems such as sciencepolicy, history of science,or more
broadly, what is known as Science,Technolory and Society(STS).For
such topics, laboratory studies seemedutterly irrelevant. At tlte time,
our critics were largely wrong becausewe first of all had to penetrate
theseblack boxes, and to get firsthand observationsof the daily activity
of scientists.This was the foremost priority. The result, to summarizeit
in one sentence,was that nothing extraordinary and nothing'scientific'
was happeninginside tJresacredwalls of thesetemples(Knorr, l98l).
After a few years of studies, however, our critics would be right in
raising again the naîve but nagging question: if nothing scientific is
happening in laboratories, why are there laboratoriesto begin with and
Author's note: Many axgumentsdevelopedhere are commentarieson ideas
discussedwith my colleagueMichel Callon. I wish to thank Mark Smith for his
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in preparingthe manuscript.
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*h1. strangelyenough,is the societysurroundingthem paying for these
placeswherenothing specialis produced?
The questionappearsinnocent enough,but is actuallya rather tricky
one because there is a division of labour between scholars studying
organizations,institutions, public poûcy on the one hand, and people
studying micronegotiations inside scientific disciplines on the other. It
is truly difficult to seecommon elementsbetween the analysisof the
laetrile controversy (Nelkin, 1979) and the semiotic study of a single
scientific text (Bastide, 1981); between the study of indicators for
following the growth of R&D and the history of the gravitational wave
detector (Coilins, 1975); or between the WindscaleInquiry and the
decipheringof the mutterings of a few scientistsduring a chat at a bench
(Lynch, 1982); it is so hard to grasp common featuresamong these
interests,that people tend to think that there areindeed'macroscopic'
problems,and that the two setsof issuesought to be treateddifferenfly,
with different methods, by different breedsof scholars.This belief in a
real differenceof scalebetween macro- and micro-objectsin society
is common among sociologists(Knorr and Cicourel, l98l), but is
especiallystrong in sociology of science.Many analystsof STS are
proud of not entering at all into tfte content of scienceand into the
microlevel of scientific negotiations, while, at the other end of the
spectrum, some analysts claim that they are interestedonly in controversiesbetweenscientists(Collins, 1982), or evenclaim that there is
no society at all or at least no macrosociety about which something
seriouscould be uttered (Woolgar,1981). The funny thing about this
misunderstandingis that it reproduceson slightly different grounds the
age-oldpolemic between 'internalist' and 'externalist'in the study of
scienceand technology. While the debatesof earlier times opposed
'sociai influences'to 'purely internal development'in accountingfor
the movementof scientificdisciplines,peopleare now opposing'public
policy', 'large-scaleeconomic push and pull' to 'micronegotiations',
'opportunism' and 'laboratory folklore'.
The terms have changed,the
belief in the 'scientificity' of sciencehas disappeared,but the same
respectfor the boundariesof scientific activity is manifestedby both
schoolsofthought.
The time has now come for the analystsof scientistsat work to deal
with the naive but fair criticism put to them by scholarsinterested in
'macro' issues.But thereis of courseno way that we
caneasilycônciliate
such profoundly different perspectivesand methods.In particular,it is
impossiblefor observersused to laboratory studies to leavethis firm
ground where so much has been achievedand simply dive into'macro'
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problems,computing grossnational product percentages,
citations and
rewardsand so on. If we do deal with thesequestionsit will be on our
own terms.
In this chapter, I would like to propose a simple line of enquiry: that
is, to stick with the methodology developedduring laboratory field
studies,focusingit not on the laboratoryitselfbut on the construction
of the laboratory and its position in the societalmilieu (Callon,1982).
Indeed, I hope to convincethe readerthat the very differencebetween
the 'inside' and the 'outside'. and the difference of scale between
'micro' and 'macro' levels,is preciselywhat laboratoriesare built to
destabilize or undo. So much so, that without keeping back the discoveries we made while studying laboratory practiceswe can reassess
'macro' probiems
the so-called
much more clearlythan before and even
throw some light on the very construction of macroactorsthemselves.
I simply beg the readersto put aside for a time their belief in any real
differencebetween micro- and macroactorsat least for the readineof
this paper(Callon and I-atour, 1981).

I. 'Give me a place to stand and I will move the earth'
To illustrate my argument I will extract an example from a recent study
done in the history of science(Latour, 1981a).We arein the year 1881,
the French semi-popular and scientific pressis full of articles about the
work being done in a certain laboratory, that of Monsieur Pasteurat the
Ëcole Normale Supérieure.Day after day, week after week, journalists,
fellow scientists, physicians and hygienists focus their attention on
what is happening to a few colonies of microbesin different mediums,
under the microscope, inside inoculated animals, in the hands of a
few scientists. The mere existence of this enoilnous interest shows
the irrelevance of too sharp a distinction between t}te 'inside' and
the 'outside' of Pasteur's lab. What is relevant is the short circuit
establishedbetween many goups usually uninterestedby what happens
inside laboratory walls, and laboratories usually isolated and insulated
from such attention and pæsion. Somehow, something is happeningin
these dishesthat seemsdirectly essentialto the projects of thesemany
goups expressingtheir concern in the journals.
This interest of outsiders for lab experimentsis not a given: it is the
result of Pasteur'swork in enrolling and enlisting them. This is worth
emphasizingsince there is a quarrel among sociologistsof scienceabout
the possibility of imputing interests to people. Some, espocially the
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Edinburgh school, claim that we can impute interests to social groups
given a general idea of what the groups are, what society is made of,
and even what the nature of man is like. But others (Woolgar,1981)
deny the possibility of such imputation on the grounds that we do not
have any independant way of knowing what the groups are, what
society is after and what the nature of man is like. This dispute, like
most, misses the fundamental point. Of course there is no way of
knowing which are the groups, what they want and what man is,
but this does not stop anyone from convincing others of what their
interests are and what they ought to want and to be. He who is able to
translate others' interests into his own languagecarries the day. It is
especiallyimportant not to rely on any scienceof society or scienceof
man to impute interests becauseas I will show, sciencesare one of the
most convincing tools to persuade others of who they are and what
they should want. A sociolory of scienceis crippled from the start if
it believes in the results of one science,namely sociolory, to explain
the others. But it is still possible to follow how sciencesare used to
transform society and redefine what it is made of and what are its aims.
So it is uselessto look for the pro{it that people can reap from being
interested in Pasteur'slaboratory. Their interestsare a consequenceand
not a causeof Pasteur'sefforts to translate what they want or what he
makes them want. They have no a priori reason to be interested at all,
but Pasteurhas found them more than one reason.

l. Move one: captuing others'interests
How has Pasteur succeededin capturing the interests of other indifferent groups?By the samemethod he has alwaysused(Geison,1974;
Salomon-Bayet, 1982). He transfershimself and his laboratory into the
mist of a world untouchedby laboratory science.Beer,wine, vinegar,
diseasesof silk worms, antisepsy and later asepsy,had already been
treated tfuough these moves. Once more he does the samewith a new
problem: anthrax. The anthrax diseasewæ said to be terrible for
French cattle. This 'terrible' character was 'proven' by statistics to
officials, veterinarians and farmers and their concernswere voiced by
the many agricultural societiesof the time. This diseasewas studied by
statisticians and veterinarians,but laboratory practice had no bearing
on it before Pasteur, Koch and their disciples. At the time, diseases
were local events that were to be studied with all possibleàttention by
taking into account all the possible variables- the soil, the winds, the
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weather, the farming system,and even the individual fields, animalsand
farmers. Veterinary doctors knew these idiosyncrasies,but it was a
careful, variable, prudent and uncertain knowledge. The diseasewas
unpredictable, and lecurred according to no clear pattern, reinforcing
the idea that local idiosyncrasieshad to be taken into account. This
multifactorial approach made everyone extremely suspicious of any
attempt to cut through all these idiosyncrasiesand to link one disease
with any single cause,such as a micro-organism. Diseaseslike anthrax,
with all their variations, were typically what wæ thought not to be
related to laboratory science.A lab in Paris and a farm in Beaucehave
nothing in common. They are mutually uninteresting.
But interests, like everything else, can be constructed. Using the
work of many predecessors
who had already started to link laboratories
and anthrax disease,Pasteur goes one step further and works in a
makeshift laboratory right on the farm site. No two places could be
more foreign to one another than a dirty, smelling,noisy, disorganized
nineteenth-century animal farm and the obsessivelyclean Pasteurian
laboratory. In the first, big animals are parasitedin seemingly random
fashion by invisible diseases;in the second, micro-organismsare made
visible to the observer's eye. One is made to grow big animals, the
other to grow small animals.Pasteur(the 'shepherd'in French) is often
seenin the enthusiasmof the moment as the inventor of a new animal
husbandry and a new agriculture, but at the time these two forms of
livestock have little relation to one another. Once out in the field,
however, Pasteur and his assistantsleam from the field conditions and
the veterinariansand start creating these relations. They are interested
in pinpointing all the variations in the onset and timing of the outbreaks of anthrax and in seeinghow far these could fit with their one
living cause,the antfuax bacillus. They learn from the field, translating
each item of veterinary scienceinto their own terms so that working on
their terms is also working on the {ield. For instance, the spore of the
bacillus (shown by Koch) is the translation through which dormant
Iïelds can suddenly become infectious even after many years. The
'spore phase' is the laboratory translation of the 'infected field' in the
farmer's language.The Pasteuriansstart by learning this languageand
giving one of their own names for each of the relevant elements of
the farmer's life. They are interested in the field but still uselessand
uninteresting for the farmers and their various spokesmen.
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2. Move two: moving the leveragepoint
from a weak to o sffong position
At this point Pasteur, having situated his laboratory on the farm, is
going to transfer it back to his main workplace at the École Normale
Supérieure, taking with him one element of the field, the cultivated
bacillus. He is the master of one technique of farming that no farmer
knows, microbe farming. This is enough to do what no farmer could
ever have done: grow the bacillus in isolation and in such a large quantity that, although invisible, it becomes visible. Here again we have,
becauseof laboratory practice,a variationofscale: outside,in dre'real'
world, inside the bodies, anthrax bacilli are mixed with millions of
other organismswith which they are in a constant state of competition.
This makes them doubly invisible. However, in Pasteur'slaboratory
something happens to the anthrax bacillus that never happenedbefore
(I insist on these two points: something happens to the bacillus that
never happenedbefore). Thanks to Pasteur'smethods of culture it is
freed from all competitorsand so growsexponentially,but, by growing
so much, endsup, thanksto Koch's later method, in suchlargecolonies
that a clear-cut pattern is made visible to the watchful eye of the
scientist. The latter's skills are not miraculous. To achievesuch a result
you only need to extract one micro-organism and to find a suitable
milieu. Thanks to these skills, the asymmetry in the scale of several
phenomenais modified: a micro-orgânismcan kill vastly larger cattle,
one small laboratory can learn more about pure anthrax cultures than
anyone before; the invisible micro-organism is made visible; the until
now uninteresting scientist in his lab can talk with more authority
about the anthrax bacillus than veterinariansever have before.
The translation that allows Pasteurto transfer the anthrax diseaseto
his laboratory in Paris is not a literal, word-for-word translation. He
takes only one element with him, the micro-organism, and not the
whole farm, the smell, the cows, the willows along the pond or the
farmet's pretty daughter. With the microbe, however, he also draws
along with him the now interested agricultural societies.Why? Because
having designatedthe micro-organism as the living and pertinent cause,
he can now reformulate farmers' interests in a new way: if you wish to
solve your anthrax problem you have to passthrough my laboratory
first. Like all translations there is a real displacement through the
various versions. To go straight at anthrax, you should make a detour
through Pasteur'slab. The anthrax diseasers now at the É,coleNormale
Supdrieure.
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But this version of the translation is still a weak one. In Pasteur'slab,
there is a microbe, but anthrax infection is too disorderly a thing to be
explained with a singlecauseonly. So the outside interests could as well
say that the laboratory has no real bearing on the spread of anthrax
disease,and that it isjust plain arrogancefor a scientist to claim that he
holds the key to a real disease'out there'. But Pasteuris able to make a
more faithful translation than that. Inside the walls of his laboratory,
he can indeed inoculate animalshe has chosenwith pure, much-diluted
culture of anthrax. This time, the outbreak of an epizootic is mimicked
on a smaller scale entirely dominated by the charting and recording
devicesof the Pasteurians.The few points deemedessentialare imitated
and reformulated so as to be scaled down. The animals die of the
microbes, and only of that, and epizootics are started at will. It can
now be said that Pasteurhas inside his laboratory, on a smallerscale,
the 'anthrax disease'.The big difference is that 'outside'it is hard to
study becausethe micro-organism is invisible and strikes in the dark,
hidden among many other elements,while 'inside' the lab clear figures
can be drawn about a cause that is there for all to see, due to the
translation.The changeof scalemakespossiblea reversalofthe actors'
strengths; 'outside' animals,farmers and veterinarianswere weaker than
the invisible anthrax bacillus; inside Pasteur'slab, man becomesstronger
than the bacillus, and as a corollary, the scientistin his lab gets the edge
over the local, devoied, experienced veterinarian. The translation has
become more credible and now reads: 'If you wish to solve your
anthrax problem, come to my laboratory, becausethat's where the
forces are reversed.If you don't (veterinariansor farmers) you will be
eliminated.'
But even at this point, the strengthis so disproportionatebetween
Pasteur'ssingle lab and the multiplicity, complexity and economic size
of the anthrax outbreaks, that no translation could last long enough to
keep the aggregationof interest from falling apart. People readily give
their attention to someonewho claims that he has the solution to their
problems but are quick to take it back. Especially puzzling for all
practitioners and farmers, is the vaiation of the disease.Sometimesit
kills, sometimes not, sometimes it is strong, sometimes weak. No
contagionist theory can account for this variety. So Pasteur'swork,
although interesting, could soon become a curiosity or more precisely,
a laboratory curiosity. It would not be the first time that scientists
attract attention, only to have nothing come out of it in the end.
Microstudies remain 'micro', the interests captured for a time soon
go to other translations from groups that succeedin enrolling them.
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This was especially true of medicine which at the time was tired of
continuous fashionsand fads (konard, 1977).
But here Pasteurdoes something on chicken cholera and on antfuax
bacillus inside his laboratory that definitively modifies the hierarchy
between veterinary science and microbiolory. Once a geat many
microbes are cultivated in pure forms in laboratories and submitted to
numerous trials to make them acceleratetheir growth or die, a new
practical know-how is developed.In a few years,experimentersacquire
skills in manipulating sets of materials that never existed before. This is
new but not miraculous. Training microbes and domesticating them is
a craft like printing, electronics,blue-ribbon cooking or video art. Once
these skills have accumulated inside laboratories, many cross-overs
occur that had no reason to occur anywhere else before. This is not
because of any new cogritive attitude, or because suddenly people
become consciousof micro-organismsthey were unaware of before. It
is simply that they are manipulating new objects and so acquiring new
skillsin a new idiosyncraticsetting(Knorr, l98l).
The chanceencounter that made possiblethe lust attenuated culture
of chicken cholera is well-known (Geison, 1974), but chance favours
only well-prepared laboratories. Living causes of man-made diseases
undergo so many various trials that it is not that surprising if some of
these trials leave some microbes alive but weak. This modification
would have been invisible if the laboratory had not tried to imitate the
salient featuresof epizootics by inoculating many animals.The invisible
modification of the invisible microbes is then made visible; chickens
previously inoculated with the modified strain don't get cholera but
they resist inoculation of intact microbes. Submitting cultures of
chicken cholera to oxygen is enough to make them less virulent when
they are inoculated into the animals. lVhat is made visible through the
lab statistics is the chain of weakened microbes, then strengthened
microbes and eventually, strengthened animals. The result is that
laboratoriesare no\ryable to imitate the variationof virulence.
It is important to understand that Pasteurnow doesmore and more
things inside his laboratory which are deemed relevant by more and
more groups to their own interests. Cr-rltivatingthe microbes was a
curiosity; reproducing epizootics in labs was interesting; but varying at
will the virulence of the microbesis fascinating.Even if they believedin
contagion, no one could with this one cause explain the randomness
of the effects. But Pasteur is not only the man who has proved the
relaton of one microbe/one disease,he is also the one who hæ proved
that the infectiousnessof microbes could varv under conditions that
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could be controlled, one of them being, for instance, a first encounter
of the body with a weakenedform of the disease.This variation in the
laboratory is what makesthe translation hard for others to dispute: the
variation was the most puzding element that previously justified the
scepticism towards laboratory science, and made necessarya clear
differentiation between an outside and inside, between a practical level
and a theoretical level. But it is preciselythis variation tJratPasteurcan
imitate most easily.He can attenuatea microbe;he can, by pæsingit
through different speciesof animals,on the contrary, exalt its strength;
he can oppose one weak form to a strong one, or even one microbial
speciesto another. To sum up, he can do inside his laboratory what
everyone tries to do outside but, where everyone fails becausethe
scale is too large, Pasteursucceedsbecausehe works on a small scale.
Hygienists who comprise the largest relevant social movement of that
time are especially fascinatedby this imitated variation. They deal with
whole cities and countries, trying to pinpoint why winds, soil, climates,
diets, crowding, or different degreesof wealth accelerateor stop the
evolution of epidemics. They all see - they are all led to see - in the
Pasteurianmicrocosmos what they are vainly trying to do at the macroscopic level. The translation is now the following: 'If you wish to
understand epizootics and soon thereafter epidemics, you have one
place to go, Pasteur'slaboratory, and one scienceto learn that will soon
replaceyours: microbiology.'
As the reader is aware, I am multiplying the words 'inside' and
'outside', 'micro' and 'macro', 'small scale'
and 'large scale',so as to
make clear the destabilizing role of the laboratory. It is tfuough
laboratory practices that ttre complex relations between microbes and
cattle, the farmers and their cattle, the veterinariansand the farmers,
the veterinarians and the biological sciences,are going to be transformed. Iarge interest groups consider that a set of lab studies talk to
them, help them and concem them. The broad concerns of French
hygiene and veterinary scienceswill be settled, they all say, inside
Pasteur'slaboratory. This is the dramàtic short circuit I started with:
everyone is interested in lab experiments which a few years before had
not the slightest relation to their fields. This attraction and capture
were made by a double movement of Pasteur'slaboratory to the Iield
and then from the field to the laboratory where a fresh source of
know-how has been gained by manipulating a new material: pure
culturesof microbes.
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3. Move three: moving the world with the lever

But even at this stage, what wæ in the laboratory could have stayed
there. Thc macrocosmosis linked to the microcosmosof the laboratory,
'Pasteur'is still only
but a laboratory is never bigger than its walls and
one man with a few collaborators.No matter how great the interests of
many social $oups for what is being done in one laboratory, there is
nothing to stop interests from fading and dispersingif nothing more
than laboratory studies happens. If Pasteur stays too long inside his
laboratory and, for instance, shifts his researchprogramme using the
anthrax microbe to learn things in biochemistry, like his disciple
'Well after all, it wæ just an ilteresting
Duclaux, people could say:
curiosity!' It is only by hindsight that we say that in this year 1881,
Pasteur invented the first artificial vaccination. By doing so we forget
that to do so it was necessaryto move still further, this time from the
laboratory to the field, from the microscaleto the macroscale.As for
all translations it is possible and necessaryto distort the meaningsbut
not to betray them entirely. Groups that accepted to pass through
Pasteur'shands in order to solve their problems, neverthelessonly go
through him to their own ends. They cannot stop in his laboratory.
Pasteur, from the start of his career, was an expert at fosteridg
interest groups and persuadingtheir membersthat their interests were
inseparablefrom his own. He usually achievedthis fusion of interests
(Callon, l98l) through the common use of some laboratory practices.
With anthrax he doesjust that but on a more grandiosescale,sincehe is
now attracting the attention of groups that are the mouthpiece of larger
social movements (veterinary science, hygiene, soon medicine), and
about issuesthat are the order of the day. As soon ashe has performed
vaccinationsin his laboratory he organizesa field trial on a larger scale.
This field experiment was organized under the auspices of the
agriculturalsocieties.Their attention had been captured by Pasteur's
former moves, but the translation ('solve your problems through
Pasteur'slab') implied lhat their problems could be solved and not only
Pasteur's.So the translationis alsounderstoodin part as a contract,the
counterpart of which is now expectedfrom Pasteur.'We are ready to
displaceall our intereststhrough your methods and practicesso that
we can use them to reach our own goals.' This new tr4nslation (or
displacement)is ashard to negotiate as the first one. Pasteurhasvaccine
for anthrax in his laboratory at Paris. But how can laboratory practice
be extended?In spite of all the nicetieswritten by epistemologistson
that point, the answer is simple: only by extending the laboratory
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itself. Pasteurcannot just hand out a few flasksof vaccineto farmersand
say: 'OK, it works in my lab, get by with that.'If he were to do that, it
would not work. The vaccination can work only on the condition that
the farm chosenin the viilage of Pouilly le Fort for the field trial be in
some crucial respects transformed according to the prescriptions of
and
Pasteur'slaboratory. A hard negotiationensuesbet\ileenPasteurians
agricultural interests on the conditions of the experiment. How many
inoculations? Who will be the umpire? And so on. This negotiation is
symmetrical to the initial one when Pasteurcame to the farm site, trying to extract the few pertinent elements of the diseasethat he could
imitate inside his laboratory. Here, the problem is to find a compromise
that extends Pasteur'slaboratory far enough - so that the vaccination
can be repeated and work - but which is still acceptableto the farming
representatives
so that it is seenas an extensionoflab scienceoutside.
If the extension is overreached,the vaccinationwill fail and Pasteurwill
be tfuown back inside his laboratory by the disappointed farmers. If
the extension is too modest, the samething will happen: Pasteurwill be
consideredto be a lab scientist uninteresting for others' outside use.
The Pouilly le Fort fïeld trial is the most famous of all the dramatic
proofs that Pasteurstagedin his long career.The major massmedia of
the time were assembledon three successiveoccasionsto watch the
unfolding of what wæ seenas Pasteur'sprediction. 'Staging' is the right
word because,in practice, it is the public showing of what has been
rehearsedmany times before in his laboratory. It is strictly speakinga
repetition, but this time in front of an assembledpublic which has
previouslyinvestedso much interest and is now expectingits rewards.
Even the best performer has stage fright, even if everything hæ been
well rehearsed.Indeed this is what happened(Geison, 1974). But for
the media it was not seenas a performance,it wæ seenas a prophecy.
The reason behind this be[ef shows us exactly why the distinction
between inside and outside of the laboratory is so misleading. If you
isolate Pasteur'slaboratory from the Pouilly le Fort farm, so that one
is the inside and the other is the outside world. then of coursethere is
a miracle for all to see. In his lab Pasteursays, 'all vaccinatedanimals
will be alive by the end of May; all the untreated animalswill have died
by the end of May; and outside the lab the animals die or survive'.
Miracle. Prophecy, as good as that of Apollo. But if you watch carefully
the prior displacement of the laboratory to capture farmers' interest,
then to learn from veterinary sciences,then to transform the farm back
into the guise of a laboratory, it is still interesting, extraordinarily
clever and ingenious, but it is not amtracle. I will show later that most
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of the mystified versions of scientific activity come from overlooking
of laboratories.
suchdisplacements
But there is still one step to make so that we reach our point of
departure: the anthrax outbreaks and their impact on French agriculture. Remember that I said it wæ a 'terrible' disease.While saying
this I heard my ethnomethodologist friends jumping on their chairs
and screaming that no analyst should say that 'a diseaseis terrible'
or that 'French agriculture' exists, but rather that these are social
constructions. Indeed they are. Watch now how the Pasteurgroup is
going to use these constructions to their advantageand to France's.
Pouilly le Fort was a stagedexperiment to convince the investors- in
confidence and later in money - that the translation made by Pasteur
wæ a fair contract. 'If you want to solve your anthrax problem go
through my microbiology.' But after Pouilly le Fort, everyone is
convinced that the translation is now: 'If you want to saveyour animals
from anthrax, order a vaccine flask from Pasteur'slaboratory, Ëcole
Normale Supérieure,rue d'ulm, Paris.' In other words, on the condition
that you respecta limited set of laboratory practices- disinfection,
cleanliness,conservation, inoculation gesture, timing and recording you can extend to every French farm a laboratory product made at
Pasteur'slab. What was at first a capture of interest by a lab scientist
is now extending through a network much like a commercial circuit not quite since Pasteur sends his doses free of charge - that spreads
laboratory products all over France.
'all over France' a
But is
social construction? Yes indeed: it is a
construction made by statistics-gatheringinstitutions. Statistics is a
major sciencein the nineteenth century, and is what 'Pasteur',now the
label for a larger crowd of Pasteurians,is going to use to watch the
spread of the vaccine, and to bring to the still uncertain public a fresh
and more grandiosely staged proof of the eflicacy of the vaccine.
Throughout France as it is geographicallymarked out by its centralized
bureaucracy, one can register on beautifully done maps and diagrams
the decreæe of anthrax wherever the vaccine is distributed. Iike an
experiment in the Pasteur lab, statisticians inside the office of the
agricultural institutions are able to read on the charts the decreasing
slopesthat mean, so they say, the decreaseof anthrax. In a few years,
the transfer of the vaccine produced in Pasteur'slab to all farms was
recorded in the statisticsas the causeof the decline of anthrax. Without
these statistical institutions it would of coursehave been Utterly impossible to say whether the vaccinewæ of any use, as it would have been
utterly impossible to detect the existence of the diseaseto begin with.
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We have now reached the point we started from. French society, in
some of its important æpects, hæ been transformed through the
displacementsof a few laboratories.

II. Topolory of laboratory positioning
I have chosen one example but many could be found in Pasteur's
career and I am confident that every reader has many more of tlese in
mind. The reason why we do not acknowledgethesemany examplesis
to be found in the way we treat science.We use a model of analysisthat
respectsthe very boundary between micro- and macroscale,between
inside and outside, that sciencesare designedto not respect.We all see
laboratcjriesbut we ignore their construction, much like the Victorians
who watched kids crawling all over the place, but repressedthe vision
of sex as the causeof this proliferation. We are all prudish in matters
of science, social scientists included. Before drawing some general
conclusions about laboratories in the third part, let me propose a few
concepts that would make us become less prudish and would help to
liberate all the information that we cannot help having.

1. Dissolution of the insidefoutside dichotomy
Even in the brief outline given above, the example I have chosen is
enough to show that, at worst, the categoriesof inside and outside are
totally shaken up and fragmented by lab positioning. But what word
can be used that could help us to describewhat happened,including
this reversion leading to the breaking down of inside/outside dichoto'translation' or 'transfer',
mies? I have used several times the words
'displacement' or 'metaphor', words that all say the same thing in
Iatin, Greek or Englistr (Serres, 19741,Callon, 1975). One thing is sure
tfuoughout the story told above: every actor you can think of has been
to some extent displaced(Armatte,l98l). Pasteur'slab is now in the
middle of agricultural interests with which it had no relation before; in
the farms an element coming from Paris,vaccineflasks,has been added;
'Pasteur's'
veterinary doctors have modified their status by promoting
science and the vaccine flasks: they now possessone more weapon in
their black bags; and sheep and cows are now freed from a terrible
death: they can give more milk and more wool to the farmer and be
slaughteredwith geater profit. In McNeil's terms (McNeil, 1976), the
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displacement of microparasitesallows the macroparasites- here the
farmers - to grow fatter by feeding off healthier cattle. By the same
token all the macroparasitic chain of tax collectors, veterinarians,
administrators and landlords prosper by feeding off the richer farmers
(Serres,1980). One last elementis pushedout - the anthrax bacillus.
Wherever the veterinarian comes the small parasite has to go. In this
successionof displacements,no one can saywhere the laboratory is and
'where?' is an irrelevant one
where the society ls. Indeed the question
when you deal with displacementsfrom a lab in Paris to some farms
then back to Paris, drawing along with it the microbes and the farmers'
interests; then to Pouilly le Fort where an extended repetition is
staged, then to the whole agricultural system through statistics and
bureaucracy. But it is clear that the situation of the farms after the
moves is not the same as before. Through the leveragepoint of the lab,
which is a moment in a dynamic process, the farm system has been
displaced.It now includesa routine annual gesture,part ofwhich used
to be a laboratory practice and still is a lab product. Everyone has
'whole
changed,including the
society', to use common terms. This is
'give
why I used in the title a parody of Archimedes'sfamous motto:
me a laboratory and I'll move the earth'. This metaphor of the lever
to move something else is much more in keeping with observationthan
any dichotomy between a scienceand a society. In other words, it is
the same set of forces that drives people inside Pasteurian labs to
strengthen microbiology and outside to stagethe Pouilly le Fort experiment or to modify French agriculture. What we will have to understand
later is why in ttis moment the laboratory gainsstrength to modify the
state of affairs of all the other actors.
Another reasonwhy the inside/outsidenotion is irrelevant, is that in
this example the laboratory positions itself preciselyso as to reproduce
inside its walls an event that seemsto be happeningonly outside - the
fust move - and then to extend outside to all farms what seemsto be
happening only inside laboratories. As in some topological theorem, the
inside and the outside world can reverseinto one another very easily.
Naturally, the three relations outside, inside, outside again, are in no
way identical. Only a few elements of the macroscopic epizootics are
captured in the lab, only controlled epizootics on experimental animals
are done in the lab, only specific inoculation gestures and vaccine
inoculant are extracted out of the lab to be spread to farms. That this
metaphorical drift, which is made of a successionof displacementsand
changesof scale (see below p.164), is the source of all innovations is
well known (Black, 1961). For our purpose here, it is enoughto say
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that each translation from one position to the next is seen by the
Çapturedactors to be a faithful translation and not a betrayal, a deformation or somethingabsurd. For instance,the diseasein a Petri dish, no
matter how far away from the farm situation, is seen as a faithful
translation, indeed the tnterpretation of anthrax disease.The same
thing is true when hygienists see æ equivalent the trials microbes
undergo in Pasteur'slab, and the variations of epidemicsthat massesof
people undergo in a large city like Paris. It is uselesstrying to decideif
these two settings are really equivalent - they are not since Parisis not
a Petri dish - but they are deemedequivalent by those who insist that
if Pasteur solves his microscale problems the secondary macroscale
problem will be solved. The negotiation on the equivalenceof nonequivalent situations is always what characterizes the spread of a
science, and what explains, most of the time, why there are so many
laboratoriesinvolved every time a difficult negotiation hæ to be settled.
'real
For the vaccine to be effective, it has to spread outside in the
world out t-here',as people say. This is what best shows the absurdity
of the dichotomy between inside/outside and the usefulnessof microstudies of sciencein understandingmacroissues.Most of the difficulties
associatedwith scienceand technolory come from the idea that there
is a time when innovations are in laboratories, and another time when
they are tried out in a new set of conditions which invalidate or verify
the efficacy of theseinnovations. This is the 'adequatiorei et intellectus'
that fascinates epistemologists so much. As this example shows, the
reality of it is more mundane and lessmystical.
First, the vaccine works at Pouilly le Fort and then in other places
only if in all these places the samelaboratory conditions are extended
there beforehand. Scientific facts are like trains, they do not work off
their rails. You can extend the rails and connect them but you cannot
drive a locomotive through a field. The best proof of this is that every
time the method of extension of the anthrax vaccinewæ modified, the
vaccine did not work and Pasteur got bogged down in bitter controversy, for instance with the ltalians (Geison, 1974). His answerwas
always to check and see if everything wæ done according to the prescriptions of his lab. That the same thing can be repeated does not
strike me as miraculous, but it does seem to be for all the people who
imagine that facts get out of laboratories without the extension of lab
practices.
But tlere is a second reasonwhy the laboratories have no outside.
The very existence of the anthrax diseasein the first place, and the
very efficacy of the vaccine at the end of the story, are not 'outside'
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facts given for all to see.They are, in both cases,the result ofthe prior
existence of statistical institutions having built an instrument (statistics
in this case),having extended their network through the whole French
administration so ili to gather data, and having convinced all the officials
that there was a 'disease',a 'terrible' one, and that there was a 'vaccine',
an 'efficient' one. Most of the time when we talk about the outside
world we are simply taking for granted the pior extension of a former
sciencebuilt on the sameprinciple as the one we are studying. This is
why lab studies in the end hold the key to the understandingof macroproblems, as I will show at the end of this chapter.

2. Playing havoc with differences of scale
But if the inside/outside dichotomy does not hold true, what are we
going to say about differences of scale which, the reader should be
reminded, are at the origin of many discussionsin sociolory of science,
since it is becauseof this belief in differencesof scaletjrat microstudies
are accusedof missingsome essentialpoints? In the example I sketched
out above, we are never confronted with a social context on one hand
and a science,laboratory, or individual scientist on the other. We do
not have a context influencing, or not influencing, a laboratory immune
from social forces. This view, which is the dominant view among most
sociologists,is exactly what is untenable. Of course,many good scholars
like Geison could show why the fact that Pasteur is a Catholic, a
conservative, a chemist, a Bonapartist, etc., do count (Farley and
Geison, 1979). But this sort of analysis, no matter how careful and
interesting, would entirely miss the main point: ln his very scientifîc
work, in the depth of his laboratory, Pasteur actively modifie's the
society of his time and he does so directly - not indireclly - by
displacingsome of its most important crctors.
Here again Pasteur is a paradigmatic example. As a politician he
failed so completely that he was unable to get more than a few votes
the few times he tried to get elected senator. But he has along with
Carnot, and the Republic itself, the greatestnumber of streets bearing
his name in all French villagesand towns. This is also a nice symbol of
the studies about Pasteur.If you look for examples of his 'politicking'
politics, you will of course flnd them but they are poor, disappointing,
and never in keeping with the importance of his scientific work. The
poverty of your lindings will make readerssay that 'there is something
else in Pasteur,in his scientific achievements,that escapesall social or
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political explanation'. People who would utter this ciiché would indeed
be right. A poor critical explanation always protects science. This is
why the more radical scientistswrite againstscience,the more science
is mystilïed and protected.
To study Pasteur as a man acting on society, it is not necessaryto
search for political drives, for some short-term monetary or symbolic
profits or for long-term chauvinistic motives. It is no use looking for
unconscious ideologies or devious drives (drives which, by some mystery, arc clear only to the analyst'seyes).It is no use muckraking. You
just have to look at what he does in his laboratory as a scientist. To
summarizea long study in a nutshell (Iatour, 1981a), Pasteur adds to
all the forces that composedFrench society at the time a new force for
which he is the only credible spokesman- the microbe. You cannot
build economic relations without this 'tertium quid' since tlte microbe,
if unknown, can bitter your beer, spoil your wine, make the mother of
your vinegar sterile, bring back cholera with your goods, or kill your
factbtum sent to India. You cannot build a hygienist social movement
without it, sinceno matter what you do for the poor massescrowded in
shanty towns, they will still die if you do not control this invisible
agent. You cannot establisheven innocent relations between a mother
and her son, or a lover and his mistress,and overlook the agent that
makes the baby die of diptheria and hæ the client sent to the mad
house becauseof syphilis. You do not need to muckrake or look for
distorted ideologies to realize that a group of people, equipped with a
laboratory - the orùy place where the invisible agent is made visible will easily be situated everywhere in all these relations, wherever the
microbe can be seen to intervene. If you reveal microbes as essential
actors in all social relations, then you need to make room for them,
and for the people who show them and can eliminate them. Indeed
the more you want to get rid of the microbes, the more room you
should grant Pasteurians.This is not.false consciousness,this is not
looking for biased world views,this is just what the Pasteuriansdid and
the way they were seenby all the other actors of the time.
The congenital weaknessof the sociologt of scienceis its propensity
to look for obvious stated political motives and interests in one of the
only places, the laboratortes,where sourcesof Treshpolitics as yet unrecognizedas such are emerging. If by politics you mean electionsand
law, then Pasteur,as I have said, was not driven by pottical interests,
except in a few marginal aspects of his science. Thus his scienceis
protected from enquiry and the myth of the autonomy of scienceis
saved. If by politics you mean to be the spokesmanof the forces you
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mould society with and of which you are the only credible and legiti
mate authority, then Pasteuris a fully political man. Indeed, he endows
himself with one of the most striking fresh sourcesof power ever. Who
can imagine being the representativeof a crowd of invisible, dangerous
forces able to strike anywhere and to make a shamblesof the present
state of society, forces of which he is by definition the only credible
interpreter and which only he can control? Everywhere Pasteurian
laboratories were established æ the only ageîcy able to kill the
dangerousactors that were until then perverting efforts to make beer,
vinegar, to perform surgery, to give birth, to milk a cow, to keep a
regiment healthy and so on. It would be a weak conception of sociolory
if tJle readerwere only to say that microbiolory 'has an influence' or 'is
influenced by the nineteenth-century social context'. Microbiologt
laboratoies are one of the few places where the very composition of
the social context has beenmetamorphosed.It is not a small endeavour
to transform society so as to include microbesand microbe-watchersin
its very fabric. If the reader is not convinced,then he can compare the
sudden moves made at the same time by socialist politicians, talking
on behalf of another crowd of new, dangerous, undisciplined and
disturbing forces for whom room should be made in society: the
labouring masses.The two powers are comparable in this essential
feature: they are fresh sources of power for modifying society and
cannot be explained by the state of the society at the time. Although
the two powers were mixed together at the time (Rozenkanz, 1972),
it is clear that in political terms the influence of Pasteurianlaboratories
reached further, deeper, and more irreversibly since they could intervenein the daily details of life - spitting, boiling milk, washinghands and at the macroscale- rebuilding sewagesystems,colonizingcountries,
rebuilding hospitals - without ever being clearly seenas â stated political power.
This transformation of what is the very composition of society can
in no way be defined through distinctions of scales and of levels.
Neither tlre historian nor the sociologist can distinguishthe macrolevel
of French society and the microlevel of the microbiology laboratory,
since the latter is helping to redefine and displace the forrner. The
laboratory positioning, as I insisted on eadier, was in no way inevitable.
Pasteur could have failed to link his work on microbes to his many
clients' iaterests. Had he failed, then I agree that the distinction of
levels would hold true; there would indeed be French agricultural,
medical, social, political interests on the one hand, and the insulated
laboratory of a disinterestedscientist at the École Normale Supdrieure
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on the other. ClaudeBernardhad sucha laboratory.But this wasin no
way Pasteur'sstrategy, and still less that of the larger lnstitut Pasteur,
which was always situated in such a way that all the interested commercial, colonial, and medical interests had to pass through their
laboratories to borrow the technics, the gestures,the products, the
diagrostic kits that were necessaryto further their own desires.Iaboratories were set up everywhere: on the front line during the first world
war in the trenches they largely made possible; before the colonists
arrived in the tropics, allowing the very survival of the white colonists
and their soldiers; in the surgery ward that was transformed from a
teachingamphitheatreinto a laboratory (Salomon-Bayet,1982);in the
plants of the food industries in many public health services;inside the
small offices of general practitioners; in the midst of farms, and so on.
Give us laboratories and we will make possible the Great War without
infection, we will open tropical countries to colonization, we will make
France's army healthy, we will increase the number and strength of
her inhabitants, we will create new industries. Even blind and deaf
analystswill see these claims as 'social' activity, but on condition that
laboratories are consideredplaceswhere society and politics arerenewed
and transformed.

III. How the weakestbecomesthe strongest
What I have said about the example treated in Part I now leads us to
the more general problem of laboratory practice and of the relevance
of microstudies for understanding the 'large-scale' problems raised
by the field known as Science, Technologr and Society (STS). If I
were to summarize the argument presentedin Part II I could say that
a sociolory of sciencehamstrings itself from the start: if, that is, it
takes for grantedthe differenceoflevels or ofscale betweenthe'social
context' on the one hand and the laboratory or tlre 'scientific level' on
the other; and if it fails to study the very content of what is being done
inside the laboratories. I claim that, on the contrary, laboratories are
among the few placeswhere the differencesof scaleare made irrelevant
and where the very content of the trials made within the walls of the
laboratory can alter the composition of society. The methodological
consequence of this argument is, of course, ttrat we were right in
starting with on-the-spot laboratory studiesand looking for a sociolory
of the contents of science(Iatour and Woolgar, 1979). It is not only
the key to a sociologicalunderstandingofscience that is to be found in
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lab studies, it is also, I believe, the key to a sociologicalunderstanding
of society itself, since it is in laboratories that most new sources of
power are generated.Sociolory of sciencecannot always be borrowing
from sociologr or social history the categoriesand concepts to reconstruct the 'social context' inside which scienceshould be understood.
On the contrary, it is time for sociolory of scienceto show sociologists
and social historians how societiesare displacedand reformed with and
through the very contents of science. But to do so, sociologists of
scientific practice should avoid being shy and sticking only to the level
of the laboratory (for this level does not exist) and being proud of
diving inside laboratory walls, because laboratories are the places
where the inside/outside relations are reversed.In other words. since
laboratory practiceslead us constantlyinside/outsideand upside/down,
we should be faithful to our field and follow our objects throughout all
their transformations. This is simply good methodolory. But to do so
without getting dazy, we should understand in more detail the strange
topology that laboratory practicespresent.
The most difficult problem for understanding this positioning of
laboratory practice is to define preciselywhy it is that in the laboratory
and only there new sourcesof strength are generated.Using the metaphor of the lever, why is a laboratory a solid lever and not a soft straw?
In asking this question we are back to the problem of understanding
what has been achievedthrough microstudies of science.Many answers
were given by epistemologistsbefore lab studies started pouring in. It
was said that scientistshad special methods, special minds, or in more
culturalist forms of racism, some kind of special culture. It wæ always
in something 'special', usually of a cogritive quality, that this source of
strength was explained. Of course,the moment sociologistswalked into
laboratories and started checking all these theories about the strength
of science, they just disappeared. Nothing special, nothing extra.
ordinary, in fact nothing of any cognitive quality wæ occurring there.
Epistemologistshad chosenthe wrong objects, they looked for mental
aptitudes and ignored the material local setting, that is, laboratories.
The same thing happenedwith most of the so-called Mertonian sociology. No special sociological relations could explain anything about the
strength of science.The 'norms' faded away like the 'invisible college'
and the 'precapitalist recognition of debt', and went into the limbo
where 'falsification', and the 'angels' sexes'are put for a well-deserved
etemal rest. The first sociologistsmade the same mistake as the epistemologists. They looked for something specialeverywhereexcept in the
most obvious and striking place: the settings.Even scientiststhemselves
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are more aware of what makesthem specialthan many analysts.Pasteur,
for instance, a better sociologist and epistemologistthan most, rtrote
a kind of treatise on sociology of science simply pointing to tire
laboratory as the causeof the strength gained by scientist over society
(Pasteur,1871).
l-aboratory studies have been successful,but so far only in the
negative sense of dissipating previous beliefs surrounding science.
Nothing specialis happening in the cogritive and in the social aspectof
laboratory practice. Knorr-Cetina has reviewedthis (this volume, ch. 5)
and there is nothing much else to add, nothing except that we now
have to explain what happens in laboratories that makes them such
an irreplaceable source of political strength, strength which is not
explained by any cogrritiveor social peculiarities.
ln earlier work (Latour and Fabbri, 1977; Latour and Woolgar,
1979),I have indicated a line of enquiry to answer this most tricky of
all questions.This approachcan be summedup by the sentence:look at
the insciption devices. No matter if people talk about quasars,gross
national products, statistics on antJrrax epizootic microbes, DNA or
subparticle physics; the only way they can talk and not be undermined
by counter-arguments æ plausible as their own statements is if, and
only if, they can make the things ttrey say they are talking about easily
readable.No matter the size,cost, length, and width of the instruments
they build, the final end product of all these inscription devicesis
always a written trace that makestlre perceptivejudgment of the others
simpler. The race for the invention of these inscription devicesand for
the simplification of the inscriptions provided leads either to simple
forms (dots, bands, peaksand spots) or, evenbetter, to another written
text directly readable on the surface of the inscription. The result of
tlis exclusive interest in inscriptions is a text that limits t}re number of
counter-argumentsby displaying, for each difficult displacement,one
of thesesimplified inscriptions (diagrams,tables,pictures). The purpose
of the construction of this double text that includes arguments and
inscriptions is to alter the modalities a reader could add to the state'it is probable that A is B', to 'X has
ments. Moving a modality from
'fact' (Latour and
shown that A is B', is enough to obtain a scientific
Woolgar,1979: ch.2).
This kind of enquiry had the immenseadvantageof revealingspecial
features of the laboratory - obsessionfor inscription devices and
writing specific types of texts - which left the rest of the setting completely ordinary. To take up Feyerabend'ssaying: 'in the laboratory
anything goes,except the inscription devicesand the papers'.
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Scientific fact is the product of average,ordinary peopleandsettings,
linked to one another by no special nonns or communication forms,
but who work with inscription devices. This argument which at first
appeared reductionist and too simple hæ since received much more
support and is now well established.Semiotics (Bastide, l98l) has
demonstratedhow far one can go in the content of scienceby looking
at this matter of the rext itself, but it is fro-n cogritive anthropolory,
cogritive psychology, and history of science that stronger support is
now coming. The technolory of inscribing (writing, schooling,printing,
recording procedures) is seen by more and more analysts as the main
cause of what was attributed in earlier times to 'cognitive' or 'vague
cultural' phenomena.The books of Jack Goody (1977), and above all
of Elizabeth Eisenstein(1979), show well the extraordinary fecundity
of looking at this material level that had escaped the attention of
epistemologists, historians, sociologists and anthropologists alike
becauseinscription technology seemedto them to be too obvious and
too 'light'. This mysterious thinking processthat seemedto float like
an inaccessibleghost over social studies of scienceat last has flesh and
bones and can be thorougltly examined. The mistake before was to
oppose heary matter (or 'large-scale'infrastructures like in the first
'materialist'
studies of science)to spiritual, cogrritive or thinking processesinstead of focusing on the most ubiquitous and lightest of all
materials:the written one (Havelock,1981;Dagogrret,1973).
But if we accept this approach, are rnr'enot back againto the microlevel and far from the macroconcernsof all the other analystsin STS,
preoccupied by serious things like disarmament, technolory transfer,
sociolory of innovation or history of science?Looking at the inscriptions is interesting one could say, but it leavesus with a long way to go
to explain how the strength is gained in laboratories to transform or
displace societies. This is precisely why the first laboratory study I
made was weak; it was weak for a simple methodological reason. I
focused on one laboratory, taking for gfanted its existence as a unit
and its relevanceto the outside. So I had no occasionto watch the most
puzùtng procedure of all, how a set of inscription proceduresare made
to be relevant to issueswhich at first sight seem utterly foreign and
much too grandiose, complicated or disorderly ever to end up on the
top of a desk in a few easily read diagramsand charts discussedquietly
by a few white-coated PhDs. The last point of this chapter will be to
formulate, thanks to Pasteur's strategy, the simple answer to this
puzzJe,so simple indeed that it had escapedmy attention.
The answer is visible if we bring together the three threads of my

Givemea loboratory...

f63

argument: the dissolution of the inside/outsideboundary; the inversion
of scalesand levels; and finally the processof inscription. Thesethree
themes point to the sameproblem: how a few people gain strength and
go inside some places to modify other placesand the life of the multi
tudes. Pasteur,for instance,and his few collaboratorscannot tackle the
anthrax problem by moving all over France and gathering an intimate
knowledge of all the farms, farmers, animals and local idiosyncrasies.
The only place where they are able and good workers is in their laboratory. Outside they are worse at farming than the farmen and worse at
veterinary medicine than the veterinarians.But they are expert inside
their own walls at setting up trials and instruments so that the invisible
actors - which they call microbes - show their movesand development
in pictures so clear that even a child would see them. The invisible
'thing' becomes a written trace they can
becomes visible and the
read at will as if it were a text. This expertise, in their case,is already
obtained by a complete modification of the scale. As has been previously explained, the microbe is invisible as long as it is not cultivated
in isolation from its other competitors. As soon as it grows uninhibited
on an aptly chosen medium, it grows exponentially and makes itself
large enough to be counted as small dots on the Petri dish. I don't know
what a microbe is, but counting dots with clear-cut edgeson a white
surface is simple. The problem now is to link this expertise to the
health field. I showed the solution earlier by these three-pronged
movements that displace the laboratory. The consequenceis clear. By
these moves an epizootic occurs inside the laboratory walls that is
deemed relevant to the macroproblemsoutside. Again the scale of the
problem is reversed,but this time it's the 'macro' that is made small
enough to be dominated by the Pasteurians.Before this displacement
and inversion that allowed Pasteuriansto hook an expertise in setting
up inscription devicesonto the health field, no one had ever been able
'mastery'meansthat each
to master the course of an epidemic. This
event - the inoculation, the outbreak of an epidemic, the vaccination,
the counting of the dead and of the living, the timing, the places becomes entirely readable by a few men who could agree among
themselvesbecauseof the simplicity of each perceptivejudgment they
were able to make about simple diagramsand curves.
The strength gained in the laboratory is not mysterious. A few
people much weaker than epidemics can become stronger if they
change the scale of the two actors - making the microbes big, and
the epizootic small - and others dominate the events through the
inscription devicesthat make each of the stepsreadable.The changeof
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scaleentails an accelerationin the number of inscriptions you can get.
Obtaining data on antfuax epidemicson the scaleof France was a slow,
painstaking, and uncertain process.But in a year Pasteurcould multiply
anthrax outbreaks. No wonder that he becamestronger than veterinarians. For every statistic they had, he could mobilize ten of them.
Before Pasteur,their statementscould be interrupted by any number of
other statementsjust asplausible as theirs. But when Pasteurcomesout
of his lab with this many Iigures who is able to mount a seriousattack
againsthim? Pasteurhas gainedstrength simply by nrodifying the scale.
So, in discussionsabout anthrax, Pasteurhas two sourcesof strength:
the epizootic and the microbes. His opponents and predecessorshad
to work 'outside' on a 'large scale', constantly stabbed in the back
haphazardly by the invisible agent that made their statistics look
random. But Pasteur, by building his laboratory and inserting it in
the farms as we have seen, dominates the microbe - that he made
bigger - and the epizootic - that he made smaller - and multiplies the
experiments at small cost without lening his laboratory. This concentration of forces makeshim so much stronger than his competitors
that they cannot even think of a counter-argumentexcept in the few
casesyhere, like Koch, they are equipped as well as he is.
To understand the reason why people pay so much for laboratories
which are actually ordinary places, one just has to consider these
places as nice technological devices to invert the hierarchy of forces.
Thanl$ to a chain of displacements- both of the laboratory and of the
objects - the scale of what people want to talk about is modified so as
to reach this best of all possible scales:the inscription on a flat surface
written in simple forms and letters. Then everything they have to talk
about is not only visible, but also readable,and can be easily pointed at
by a few people who by doing this dominate. This is as simple and as
sufficient as Archimedes'spoint about moving the earth and making the
weakest the strongest. It is simple indeed becausemaking simple moves
is what this device is about. 'Accumulated knowledge' people say with
admiration, but this accelerationis made possible by a changeof scale,
which in turn makes possible the multiplication of trials and errors.
Certainty does not increasein a laboratory becausepeople in it are
more honest, more rigorous, or more 'falsificationist'. It is simply that
they can make as many mistakes as they wish or simply more mistakes
than the others 'outside' who cannot master the changesof scale.Each
mistake is in turn archived, saved,recorded, and made easily readable
again,whatever the specific field or topic may be. If a great many trials
are recorded and it is possible to make a sum of their inscriptions, that
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sum will always be more certain if it decreasesthe possibility of a
competitor raising a statement as plausibleas the one you are defending.
That is enough. When you sum up a seriesof mistakes,you are stronger
than anyone who has been allowed fewer mistakesthan you.
This vision of the laboratory as a technologicaldeviceto gainstrength
by multiplying mistakes,is made obvious if one looks at the difference
between a politician and a scientist. They are typically contrasted on
cognitive or social grounds. The flust is said to be greedy, full of selfinterest, short-sighted,fvzzy, always ready to compromise, and shaky.
The second is said to be disinterested, far-sighted, honest, or at least
rigorous, to talk cleuly and exactly and to look for certainty. These
many differences are all artificial projections of one, simple, material
thing. The politician has no laboratory and the scientist hæ one. So the
politician works on a full scale, with only one shot at a time, and is
'out *rere'.
constantly in the [melight. He gets by, and wins or loses
The scientist works on scale models, multiplying the mistakes inside
his laboratory, hidden from public scrutiny. He can try as many times
as he wishes, and comes out only when he has made all the mistakes
'certainty'. No wonder that one does not
that have helped him gain
'kno\ry' and the other 'knows'. The difference, however, is not in
'knowledge'. If you cor-rldby chance reversethe positions, the same
greedy, short-sightedpolitician, once in a laboratory, is going to chum
out exact scientific facts, and the honest, disinterested, rigorous,
scientist put at the helm of a political structure that is full scale and
with no mistakes allowed will become fvzzy, vncertain and weak like
everyone else. The specificity of scienceis not to be found in cogritive,
social or psychological qualities, but in the special construction of
laboratories in a manner which reversesthe scale of phenomena so as
to make things readable, and then acceleratesthe frequency of trials,
allowing many mistakesto be made and registered.
That the laboratory setting is the cause of the strength gained by
scientistsis made still clearer when people want to establishelsewhere
conclusions as certain as those reached in the laboratory. As I have
shown above, it can be said that there is no outside to laboratories.The
'hierarchy of
best thing one can do is to extend to other places the
forces' that was once favourable inside the first laboratory. I showed
this for antluax but it is a general case.The mystification of science
comes most often from the idea that scientists are able to make
'predictrons'. They work in their labs and, sure enough, something
happens outside that verifies these predictions. The problem is that no
one hæ ever been able to verify these predictions without extending
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first the conditions of verification that existed in the laboratory. The
vaccine extends on the condition that farms are transformed into an
annex of Pasteur'slab and that the very statistical system that made
anthrax visible in the first place is used to verify if the vaccinehad any
effect. We can watch the extension of laboratory conditions, and the
repetition of the final trial that was favourable, but we cannot watch
predictions of scientistsextending themselvesbeyond laboratory walls
(Iatour and Woolgar,1979: ch.4).
If this seemscounter-intuitive to the reader, a little reasoningwill
convince him that every counter-example he can think of in fact
conforms to the position stated here. No one has ever seena laboratory
fact move outside unlessthe lab is first brought to bear on an 'outside'
situation and that situation is transformed so that it fits laboratory
prescriptions. Every counter-example is a belief that such a thing is
possible. But a belief is not a proof. If the proof is given then the two
conditions I stated will alwaysbe verified. My confidence in this answer
is not basedon presumption but on a simple scientific belief, sharedby
all my fellow scientists, that magic is impossible and that action at
a distance is always a misrepresentation. Scienûsts' predictions or
previsionsare always post-dictions or repetitions. The confirmation of
this obvious phenomenon is shown in scientilic controversies when
scientists are forced to leave the solid ground of their laboratories.
'outside'
The moment they really get
they know nothing, they bluff,
they fail, they get by, they lose all possibility to say anything that is
not immediately counter-attacked by swarms of equally plausible
statements.
The only way for a scientist to retain the strength gained inside his
laboratory by the processI have describedis not to go outside where
he would lose it at once.It is againvery simple.The solution isinnever
going out. Does that mean that they are stuck in the few placeswhere
they work? No. It means that they will do everything they can to
extend to every setting some of the conditions that make possible the
reproduction of favourable laboratory practices. Since scientific facts
are made inside laboratories, in order to make them circulate you need
to build costly networks inside which they can maintain their fragile
efficacy. If this means transforming society into a vast laboratory, then
do it. The spread of Pasteurianlaboratories to all the placesthat a few
decadesbefore had nothing to do with scienceis good example of this
network building. But a look at systems of Standard Weights and
Measures,called 'métrologie' in French, is still more convincing. Most
of the work done in a laboratorv would stav there for ever if the

Give me a laboratory...

167

principal physical constants could not be made constant everywhere
else.Time, weight, length, wavelength,etc., are extendedto evermore
localities and in ever gteater degreesof precision. Then and only then,
laboratory experimentscan be brought to bear on problemsoccurring
in factories,the tool industry, economicsor hospitals.But if you just
try in a thought experiment to extend the simplest law of physics
'outside', without first having extended and
controlled all the main
constants,you just could not verify it, just as it would have been
impossible to know the existence of anthrax and to seethe efficacy of
the vaccine without the health statistics. This transformation of the
whole of society according to laboratory experimentsis ignored by
sociologistsof science.
There is no outside of sciencebut there are long, narrow networks
that make possible the circulation of scientific facts. Naturally the
reason for this ignorance is easy to understand. People think that the
universality of science is a given, because they forget to take into
account the size of the 'métrologie'. Ignoring this transformation that
makes all displacementspossibleis like studying an enginewithout the
railway or the freeway networks. The analog' is a good one since the
seemingly simple work of maintaining the physical constants constant
in a modern society is evaluatedto be three times more than the effort
of all the scienceand technolory themselves(Hunter, 1980). The cost
of making society conform to tÏe inside of laboratories so that the
latter's activity can be made relevant to the society is constantly
forgotten, becausepeople do not want to seethat universality is a social
constructionas'ù/ell(Iatour, I 98 I b).
Once all these displacements and transformations are taken into
account, the distincticn between the macrosociallevel and the level of
laboratory scienceappeiusfiizzy or even non-existent.Indeed,laboratories are built to destroy this distnction. Once it is dissolved,a few
people can inside their insulated walls work on things that can change
the daily life of the multitudes. No matter if they are economists,
physicists, geographers,epidemiologists, accountants, microbiologists,
they make all the other objects on such a scale - maps, economic
models, figures, tables, diagrams - that they can gain strength, reach
incontrovertible conclusions, and then extend on a larger scale the
conclusionsthat seemfavourableto them. It is apohticalprocess.ftl's
not a pohtical process.It is since they gain a source of power. It is not
since it is a source of fresh power that escapesthe routine and easy
definition of a stated political power. 'Give me a laboratory and I will
move society', I said, parodying fuchimedes. We now know why a
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laboratoryis sucha good lever.But if I now parody Clausewitz'smotto,
we will have a more complete picture: 'scienceis politics pursued by
other means'. It is not politics since a power is always blocked by
another counter-power. What counts in laboratory sciencesare the
other means,the fresh, unpredictable sourcesof displacementsthat are
all the more powerful becausethey are ambiguousand unpredictable.
Pasteur, representing the microbes and displacing everyone else, is
making politics, but by other, unpredictablemeansthat force everyone
else out, including the traditional political forces. We can now understand why it wæ and is so important to stick to laboratory microstudies.
In our modern societies most of the really fresh power comes from
sciences- no matter which - and not from the classical political
process.By staking all social explanations ofscience and technolory on
the classical view of politics and economics - profit, stated power,
predictable evils or goods - analysts of sciencewho claim to study the
macrolevelsfail to understand precisely what is strong in scienceand
technolory. In speakingof scientistswho make politics by other means,
their boring and repetitive critique is always that they Just make
politics', period. Their explanation falls short. The shortnessof it is in
the period - they stop where they should start. Why though are the
means different? To study these other means, one must get inside
the contents of the sciences.and inside the laboratories where the
future reservoirsof political power are in the making. The challengeof
laboratories to sociologistsis the same as the challengeof laboratories
to society. They can displace society and recompose it by the very
content of what is done inside them. which seemedat first irrelevant or
too technical. The careful scrutiny of laboratory scientists cannot be
ignored and no one can jump from this 'level' to the macropolitical
level since the latter gets all its really efficient sourcesof power from
these very laboratories that have just been deemeduninteresting or too
technical to be analyzed.
But we can also understand why students of laboratory practices
should not be shy and accept a vision of their own method that would
limit them to the laboratory, whereasthe laboratory is just a moment
in a seriesof displacementsthat makes a complete shamblesout of the
inside/outside and the macro/micro dichotomies. No matter how
divided they are on sociolory of science, the macroanalystsand the
microanalysts share one prejudice: that sciencestops or beginsat the
laboratory walls. T\e laboratory is a much trickier object than that,
it is a much more efficient transformer of forces than that. fhat is why
by remaining faithful to his method, the microanalyst will end up
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tackling macroissuesas well, exactly like the scientist doing lab experiments on microbes who ends up modifying many details of the whole
of French society. Indeed, I think an argumentcould be made to show
that the existenceof the macrolevelitself, the famous'socialcontext',
is a consequenceof the development of many scientific disciplines
(Callon and [.atour, 1981). It is already clear to me that this is the
only way that sociology of sciencecan be rebuilt in keeping with the
constraints now set by laboratory studies. I also think that it is one
of the few ways that sociolory of science can teach something to
sociolory instead of borrowing from it categoriesand social structures
that the simplest laboratory is destroying and recomposing.It would
be high time, since the laboratory is more innovative in politics and
in sociology than most sociologists (including many sociologists of
science).We are only just starting to take up the challengethat laboratory practicespresentfor the study ofsociety.
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