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Envoi 

We would hate to have to assign a Dewey classification number to this 
book, which straddles sociology, anthropology, history and information 
systems, and design. Our modest hope is lhat it will not find its way 
onto che fantasy shelves. 



Introduction: To Classify Is Human 

In an episode of The X -Files, a television show devoted to FBI investigations 
of the paranormal, federal agents Mulder <JTI(l Scully investigaLed a spate of 
murders of psychics of all stamps: palm readers, astrologers, and so forth. The 
plot unfolded Lhusly: The murderer would get his fortune read or astrological 
chart done, and Lhen brutaly slay Lhe fortune-teller. It emerged during the 
show that the reason for these visits was that he wanted to understand what 
he was doing ancl why he was doing it, and he thought psychics could help 
him understand his urges to kill people. Only one psychic, an insurance 
salesman with the abilily to scry the ti.Hure, was able to prdict his murderous 
atta<,;ks and recognize the criminal. When finally the murderer met this psy­
chic, he burst into his impassioned plea for an explanation of what he was 
doing. "'\1Vhy am 1 compelled to kill all these people," the salesman responded 
in a world-weary tone such as one might take with a �low child: "Don't you 
get it, son? You're a homicidal maniac." The maniac was delighted with this 
insight. He then proceeds to try to kill again. The salesman's answer is both 
penetrating and banal-what it says about dassification �ystems is the topic of 
Lhis book. \Vhy is it so funny? 

Our lives are hengcd round with systems of classification, limned by 
standard formats, prescriptions, and objects. Enter a modern home 
and you are surrounded by standards and categories spanning the 
color of paint on the walls and in the fabrk of the fu rniturc, the types 
of wires strung to appliances, the codes in the building permits allow­
ing the kitchen sink Lo be properly plumbed and the walls to be 
adequately fireproofed. Ignore these forms at your peril-as a building 
mvner, be sued by irate tenanls; as an inspectot; risk malpractice suits 
denying your proper application of the ideal to the rnse at hand; as a 
parent, risk toxic paint threatening your children. 

To dassify· is human. :\Jot all classifications take formal sh,1pe or are 
standardized in commen:ial and bureaucratic products. We all spend 
large parts of our days doing classification work, often tacitly, and we 
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make up and use a range of ad hoc classifications lo do so. \Ve sort 
dirty dishes from clean, white laundry from colorfast, important email 
to be answered from e:junk. \Ve match the size and type of our car 
tires to the amount of pressure they should accepl. Our desktops are 
a mute testimony to a kind of muddled folk classification: papers that 
must be read by yesterday, lrut /hat have been there since u1sl year; old 

professional journals that really should be read and even in fact may 
someday he, bu/ lhal have been there since last year; assorted grant appli­
cations, tax forms, various work-related surveys and forms waiting to 
be filled out for everything from parking spaces to immunizations. 
These surfaces may be piled with sentimental cards that are already 
read, but which cannot yet he thrown out, alongside reminder notes to send 
similar cards to parents, sweethearts, or friends for their birthdays, all 
piled on top of last year's {:alendar (which-who knows?-rnay be 
useful at tax time). Any part of the home, school, or workplace reveals 
some such system of classification: medications classed as not for chil­
dren occupy a higher shelf than safer ones; books for reference are 
shelved close to where ·we do the Sunday crossword puzzle; door keys 
are color-coded and stored according to frequency of use. 

What sons of things order these piles, localions, and implicit labels? 
v\Te have certain knowledge of these intimate sp,Kes, dassificalions that 
appear to live partly in our hands-definitely not just in the head or 
in any formal algorithm. The knowledge about which thing will be 
useful at any given moment. is embodied in a flow of mundane tasks 
and practices and many varied social roles (child, boss, friend, em­
ployee). When we need to put our hands on something, it is there. 

Our computer dcsklops are no less cluttered. Here the electronic 
equivalent of "not yet n:ady lo throw out" is also well represented. A 
quick scan of one of the author's desktops reveals eight residual cale­
gorics represented in the various folders of email and papers: "fun," 

"take ba<:k to. office," "remember to look up," "misc.," "misc. corre­
spondence," "general web information," "leaching stuff to do," and "to 
do." We doubt if this is an unusual degree of disarray or an overly 
prolific use of the "none of the above" category so common to stan­
dardized lests and surveys. 

These standards and classifications, however imbricated in our lives, 

are ordinarily invisible. 'l he formal, bureaucratic ones trail behind 
them the entourage of permits, forms, numerals, and the sometimes­
visible work of people who adjust them to make organizations run 
smoothly. In that sense, they may become more visible, especially when 
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they break down or ben,me o�jects of contention. But what"are these 
categories? \'Vho makes them, and who may change them? Whe11 and 
why do they become visible? How do they spread? What, for instance, 
is the relationship among locally generated categories, tailored to the 
particular space of a bathroom cabinet, and the cornmodilied, elabo­
rate, expensive ones generated by medical diagnm,cs, government 
regulatory bodies, and pharmaceutical firms? 

Remarkably for such a central part of our lives, we stand for the 
most part in formal ignorance of the social and moral order created 
by these invisible, potent entjties. Their impact is jndisputable, and as 
.Foucault reminds us, inescapable. Try the simple experiment ofignor­
ing your gender classification and use instead whichever toilets are the 
nearest; try to locate a ljbrary book shelved under the wrong Library 
of Congress catalogue number; stand in the immigration queue al a 
busy foreign airport without the right passport or arrive without the 
transformer and the adapt.or that translates between electrical stan­
dards. The material force of cacegorjes appea1·s always and instantly. 

1\t the level of public polky, dassilications such as those or regions, 
activities, and· natural resources play an equally important role. 
\\/hether or not a region is classi:fied as ecologically important, .. ...-hetber 
another is zoned industrial or residential come to bear sigrnficantl}' on 
li.iture economic decisions. The substrate of decision making in this 
area, 1vhile often hotly argued across political camps, is only intermit­
temly visible. Changing such categories, once designated, is usually a 
cumbersome, bureaucratically fraught process. 

For all this importance, dassifications and standards occupy a 
peculiar place in studies of social order. i\nthropologists have studied 
dassification as a device for understanding the cultures of otJ1ers-­
categories such as the raw and the cooked have been dues to t.hc core 
organizing principles for colonial Western understandings of "primi­
tive" culture. Some economists have looked at tJ1e elfoct.s of adopting 
a standard in those markets where netwoxks and compatibility are 
crucial For example, videotape recorders, refrigerators, and personal 
computer software embody arguably inferiOI' technical standards, but 
standards that benefited from the timing of their historical entry into 
the marketplace. Some historians have examined the explosion of 
natural history and medical classifications in the late nineteenth 
century, both as a politi<:al force and as an organizing rubric for 
complex bureaucracies. A few sociologists have done detailed studies 
of individual categories linked with social movement.-;, such as the 
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diagnosis of homosexuality as an illness and its dernedicalization in 
the wake of gay and lesbian civil rights. Information scientists work 
every day on the design, delegation, and choice of classification systems 
and standards, yCL few see them as artifacts embodying moral and 
aesthetic choices that. in turn crafL people's identities, aspirations, �md 
dignity.1 Philosophers and statisticians have produced highly formal 
discmsions of classification theory, but lew empirical studies of use or 
impact. 

Both within and outside the academy, single categories or dasses of 
<:ategnries may also become objects of contention and study. The 
above-menLioned demedicalization of the category homosexual in the 
Ameril:an Psychiatric Association's (APA) Diagnostic and Sla&lical 1'v1an­

iw.l 3 (the DS]VJ, a handbook of psychiatric classification) followed 
direct and vigorous lobbying of the APA by gay and lesbian advocates 
(Kirk and Kutchins 1992). During this same era, feminists were split 
on the subject of whether the categories of premenstrual syndrome 
and postpartum depression would be good or bad for women as they 
became included in the DSM. Many feminisL psychotherapists were 
engaged in a bitter argument about ·whether to include these catego­
ries. As Ann Figert (1996) relates, they even felt their own identities 
and professional judgments to be on the line. Allan Young (1995) 
makes the complicating observation that ps}:chiatrists increasingly use 
the language of the DSM to communicate with each othcr and their 
accounting departments, although they frequently do not believe in 
the categories they are using. 

More recently, as discussed in chapter 6, Lhe oplion Lo choose nml­
tiple racial categories was introduced as part of the lJ.S. government's 
routine data-collection mission, following Statistical Directive 15 in 
October 1997. 111e Ofhce oL\fanagement and Budget (0MB) issued 
the directive; consen1atively, its implemenlaLion will cost several mil­
lion dollars. One direct consequence is the addition of this option to 
the U.S. census, an addition that. was fraught with political passion. A 
march on \\o'ashington concerning the category took the traditional 
ultimate avenue of mass protest for American activists. The march was 
conducted by people who identified themselves as multiracial, and 
their families and advocates. At the same time, it was vigorously o p ­
posed by many /\friran-Amcrican and Hispanic civil rights groups 
(among several others), who saw the option as a "whitewash" against 
which important ethnic and policy-related distinclions would be losl 
(Robbin 1998). 
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Despite the contentiousness of some categories, howcve1� none of 
the above-named disciplines or social movements has systematically 
addressed the pragmatics of the invisible forces of categories and 
standards in the modern buill world, especially the modern informa­
tion technology world. Foucault's (1970; 1982) work comes the closest 
to a thoroughgoing examination in his arguments that an archaeologi­
cal dig is necessary to Jind the origins and consequences of a range of 
social categories and practices. He focused on the concept of order 
and its implementation in categorical discourse. The ubiquity de­
scribed by FmKault appears as an iron cage of bureaucratic discipline 
against a broad historical landscape. But there is much more to be 
done, both empirically and theoretically. No one, including Foucault, 
has systematically tackled the question of how these properties inform 
social and moral order via the new technological and electronic infra­
stnn:tures. Few have looked at the creation and maintenance of com­
plex classifications as a kind of work praclice, ,,.,·ith its at.tt:ndant 
financial, skill, and moral dimensions. These are lhc tasks oft.his book. 

Foucault's practical archaeology is a point of departure for examin­
ing several cases or classification, some of which bave become formal 
or standardized, and some of which have not. We have several con­
cerns in this exploration, growing both from lhc consideration of 
classification work and its attendant moral dimensions. First, we seek 
to understand the role of invisibility in the work that classification does 
in ordering human interaction. \Ve want to understand how these 
categories are made and kept invisible, and in some cases, we want to 
challenge the silences surrounding lhern. In this sense, our job here 
is to find tools for seeing tht:: invisible, much as Emile Durkheim 
passionately sought to convince his audience of the material force of 
the social fact-to see that society was not just an idt::a-more than 100 
years ago (Durkheim 1982). 

The book also explores systems of dassification as part of the buih 
information environrnt::nt. Much as a city planner or urban historian 
would leaf back through highway permits and zoning decisions to tell 
a city's story, we delve the dusty archivt::s of classification design to 
understand better how wide-scale classification decisions have been 
made. 

vVe have a moral and ethical agenda in our querying of these 
systems. Each standard and each category valorizcs some point of view 
and silences another. This is not inherently a bad thing-indeed it is 
inescapable. But it is an ethical choice, and as such it is dangerous-not 
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bad, but dangerous. For example, the decision of the U.S. Immigration 
and :t\aturali7.ation Servin:: to classify some races and classes as de::;ir­
ablc for U.S. residents, and others as not, resulted in a quota system 
that valued afflucnl people from northern and western Europe over 
those (especially the poor) from Africa or Soulh America. The decision 
to classify students by their standardized achievement and aptitude 
tests valorizes some kinds of knowledge skills and renders other kinds 
invisible. Olher types of decisions with serious material fi.m:e may not 
immediately appear as morally problematic. 111e collective stan­
dardization in the C nited States on VHS videotapes over Betamax, for 
instance, may seem ethically neutral. ·1ne classification and stan­
dardization of types of seed for farming is not obviously fraught with 
moral weight. But as Busch (1995) and /\dddson (1994) argue, such 
long-term, collective forms of choice are also morally weighted. We2 

are used to viewing moral choices as individual, as dilemmas, arid as 
rational choices. \Ve have an impoverished vocabulary for collective 
moral passages, to use Addclson's terminology. .For any individual, 
group or situation, classifications and standards give advantage or lhey 
give suffering. J ohs are made and losl; some regions benefit at lhe 
expense of others. How these choices are made, and how we may think 
about that invisible matching process, is at the core of the ethical 
project of this work. 

Working Infrastructures 

Sorting Things Out stands at the crossroads of the sociology of knowl­
edge and technology, history, and information science. The categories 
represented on our desktops and in our medicine cabinets are fairly 
ad hoc and individual, not even legitimate anthropological folk or 
ethno classifications. They are not often investigated by information 
scientists (but see Kwasnik 1988, 1991; .Beghtol 1995; Star 1998). But 
everyone uses and creates them in some form, and they are (increas­
ingly) important in organizing computer-based work. They often have 
old and deep historical roots. True, personal information managers 
are designed precisely to make this process transparent, but even with 
their aid, the problem continues: we still must design or select catego­
ries, still enter data, still struggle with things that do not fir. At the 
same time, we rub lhese ad hoc classifications against an increasingly 
elaborate large-srnlc system of formal categories and standards. Users 
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of the lnLernel alone navigate, now fairly seamlessly, more than 200 
formally elected Internet standards for information transmission each 
time they send an email message. Ifwe are ro understand larger scale 
classifications, we also need to understand how desktop classific:atiom 
link up with those that arc formal, standardized, and widespread. 

Every link in hypertext creates a category. That is, it reflects some 
judgment about two or more objects: they are the same, or alike, or 
h.mctionally linked, or linked as pan of an unfolding series. The 
rummage sale of information on the ·world ,vide '\Veb is ovenvhelm­
ing, and we all agree that finding information is much less of a problem 
than assessing· its quality-the nature of its categorical associations and 
by whom they are made (Bates, in press). The historical cultural model 

of so<:ial classification research in this book, from desktop to wide-scale 
infrastructure, is a good one through which to vie;\' problems of 
indexing·, tracking, and even compiling bibliographics on Lhe Web. In 
its cullural and workplace dimensions, it oflers insights into the proble­
matics of design of classification systems, and a lens for examining their 
impact. It looks at these processes as a son of crafting of lreaties. ln 
this, a cross-disciplinary approach is crucial. Any informaLion systems 
design that negkct.s use and user semantics is bound for trouble down 
the line-it will become either oppressive or irrelevant. Informarion 
systems mix up the conventional and the formal, the hard technical 
problems of storage and retrieval wilh Lhe hard intcractional problems 
of querying and organizing. 

Information systems are undergoing rapid change. There is an 
explosion of information on the Web and associaled technologies, and 
fast moving changes in how information may converge across pre­
viously disparate families of tedmology-for instance, using one's tele­

vision to retrieve email and browse the '\Veb, using one's Inter­
net connections to make telephone calls. Whatever we write here 
aboUL the latest elecaonic developments will be outdated by the 
time this book sees print, a medium that many would argue is it.self 
anachronistic. 

Conventions of use and understandings of lhe impact of these 
changes on social organization are slower Lo come. The following 
example illustrates Lhe inLcnningling of Lhc conventional and the local 
in the types of classificatory links formed by hypertext. A few years 
ago, our university was in the enviable position of having several job 
openings in library and information science. Both the authors were on 
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the search committee. During the process of sifting through applica­
tions and finding out more about candidates, the need arose to query 
something on the candidate's resume. vVe used the Alta Vista search 
engine to find the candidate's email address. (Of course, the first thing 
one really does with Alta Vista is ego surfing-d1ecking one's own 
name to see bow many times it appears on the \-Veb--but we had 
already done that.) His email address and formal institutional home 
page appeared in about fifteen seconds on our deskLop, but so did his 
contributions to a discussion on world peace, a feminist bulletin board, 
and one of the more an:ane ale.rec Usenet groups. We found ourselves 
unable to stop our eyes from roving through the quoted Usenet 
postr-category boundaries surely never meant to be crossed by a job 
search commit.tee. Fortunately for us as committee members, we inter­
preted what we found on the Web as evidence lhat the applicant was 
a more well rounded person than his formal CV resume had conveyed. 
He became a more interesting candidate. 

But of course, it might have gone badly for him. In less than a 
minute we had accessed information about him thal crossed a social 
boundary of de faclo privacy, access, and awareness context (Glaser 
and Strauss 1965 ). The risk of random readership had been there in 
some sense when he posted to a public space, but who on a sean:h 
committee in the old days of a couple of years ago could possibly be 
bothered searching listserv archives? Who would have time? There are 
many ethical and etiquetle-related questions here, of course, with the 
right to privacy not least among them. The incident also points to the 
fact that as a cullure we have not yet developed conventions or clas­
sification for the 'i1Veb that bear much moral or habitual conviclion in 
daily practice. The label alt.rec does not yet have the reflex power that 
the label private does on a desk drawer or noLebook cover. \Ve would 
never open someone's desk drawer or diary. vVc are not usually known 
to be rude people, but we have not yet developed or absorbed routine 
similar politeness for things such as powerful Web search engines. We 
·were thus somewhat. embarrassed and confused about the morality of 
mentioning lhe alt.rec postings to the committee. 

As we evolve the classifications of habit-grow common fingertips 
with respect to linkages and networks-we will be faced with some 
choices. How standardized will our indexes become? \Vhat fonm of 
freedom of association (among people, texts and people, and texts) do 
we want to preserve and which arc no longer useful? Who will decide 
these matters? 
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People do many things today that a few hundred years ago would have 
looked like magic. And if we don't understand a given technology 
today it looks like magic: for example, we are perpetually surprised by 
the mellifluous tones read off our favorite CDs by, we believe, a laser. 
Most of us have no notion of the decades of negotiation that inform 
agreement on, inter alia, standard disc size, speed, electronic seuing, 
and amplification standards. It is not dissimilar to the experience of 

magic one enjoys at a fine restaurant or an absorbing play. Common 
descriptions of good waiters or butlers (one thinks of Jeeves in the 
Wodehouse stories) are those who clear a table and smooth the un­

folding of events "as if by magic." In a compelling play, the hours of 
rehearsal and missteps are disappeared from (:enter stage, behind a 
seamless front stage presenlation. Is the magic of the CD different 

from the magic of the waiter or the theater ensemble? Arc these two 
kinds of magic or one--or none? 

This book is an attempt to answer these questions, which can be 
posed more prosaically as: 

• What. work do classifications and standards do? Again, we want to 
look at what goes into making things work like magic: making them 

fit together so that we can buy a radio built by someone we have never 
met in Japan, plug it into a wall in Champaign, Tllinois, and hear the 
world news from the BBC. 

• Who docs that work? \-Ve explore tl1e fact that all this magic involves 
much work: there is a lot of hard labor in effortless ease.1 Such invisible 
work is often not only underpaid, it is severely underrepresented in 

theoretical literature (Star and Strauss 1999). We ,viii discuss where all 
the "missing work" that makes things look magical goes. 

• What happens to lhe cases that do not fit? We want to draw attention 

to cases tlial do not fit easily into our magical created world of stan­
dards and classifications: the left handers in the world of right-handed 
magic, chronic disease sufferers in the acute world of allopathic medi­
cine, the vegetarian in MacDonald's (Star 19916), and so forth. 

These are issues of great import. It is easy to get lost in Baudrillard's 
(1990) cool memories of simulacra. He argues that it is impossible to 
sort out media representations from "what really happens." We are 
unable to stand outside representation or separate simulations from 
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nature. At the same time, he pays no attention lo the work of con­
structing the simulations, or the infrastructural considerations that 
underwrite the images or events (and we agree that separating them 
ontologi<:ally is a hopeless task). The hype of our postmodern times is 
that we do not need to think about this son of work any more. The 
real issues are scientific and technological, stripped of the conditions 
of production-in artificial liJe, thinking machines, nanotechnology, 
and genetic manipulation .... Clearly each of these is important. But 
there is more at stake-epistemologically, politically, and ethically-in 
the day-to-day work of building classification systems and producing 
and maintaining slandards than in abstract arguments about repre­
sentation. Their pyrotechnics may hold our fascinated gaze, but they 
cannot provide any path to answering our moral questions. 

Two Definitions: Classification and Standards 

Up to t.his point, we have been using the terms classification and 
standardization without formal definition. Let us clarify the terms now. 

Clas.�ification 

A classification is a spatial, temporal, or sjH1ti11-lemporal segmm,tation rif lhe 
world. ,\ "classification system" is a set of boxes (rnelaphorical or literal) 
inlo which things can be pul to then do some kind of work-bureau­
cratic or knowledge production. In an abstract, .ideal sense, a classifica­
tion system exhibits the frillowing properties: 

1. There are consistent, unique classificalmy principles in operation. One 
common sort of system here is the genetic principle of ordering. This 
relers not to DNA analysis, but to an older and simpler sense of the 
word: classifying things by their origin and descent (Tort 1989). A 
genealogical map of a family's hislory of marriage, birth, and death is 

genetic in this sense (even for adopted children and in-laws). So is a 
flow chart showing a hierarchy of tasks deriving from one another over 
time. There are many ocher types of classificatory principles-sorting 
correspondence by elate received (temporal order), for example, or 
recipes by those most frequently med (functional order). 

2. The categories are mutually exclusive. In an ideal world, categories 
are clearly demarcated bins, into which any object addressed by the 
s}·stem will neatly and uniquely fit. So in the family genealogy, one 
mother and one father give birth to a d1ild, forever and uniquely 
attributed to them as parents-there are no surrogate mothers, or 
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I grew up in Rhode Island, a New England state largely populated by 
Italian-Americans and French-Canadians that is known chiefly for its 
small stature. \-\'hen 1 was a kid in our neighborhood, the first thing you 
would .i.sk on encountering a newcomer 1vas "what's your name?" The 
se<:ond was "what are you?" "v\!hat are you" was an invitation to re<:ite 
your ethnic composition in a kind of singsong voice: 90 percenl of the 
kids would say "Italian with a liule bit of French," or "half-Ponuguese, 
one-quarter Italian and one-<p1arter Armenian." vVhen I would chime 
in with "half-Jewish, one-quaner Scottish and one-quarter English," the 
range of responses went from very puzzled looks to "does that mean 
you're not Catholic?" Wherein, I guess, began my fasc:inat.ion with clas­
sification, and especi.1lly with the problem of residnal categories, or, the 
"other," or not ebcwhcre classified. 

-Leigh Star 

issues of shared custody or of retrospective DNA testing. A rose is a 
rose, not a rose sometimes and a daisy other times. 

3. T}lf! sy.1l!mi is complete. With respect to the it.ems, actions, or areas 
under its consideration, the ideal classification system provides LoLal 
coverage of the world it describes. So, for example, a botanical classifier 

would not simply ignore a newly discovered planl, but would always 
strive to name it. A physician using a diagnostic classification must 
enter something in the patienL's record where a category is called for; 
where unknown, the possibility exists of a medical discovery, to be 
absorbed into the complete system of classifying. 

No real-world working classification system that we have looked at 
meets these "simple" requirements and we doubt that any ever could. 
In the case of unique classificatory systems, people disagree about their 
nature; they ignore or misunderstand them; or they routinely mix 
together different and contradictory principles. A library, for example, 
may have a consistent Library of Congress syskm in place, but sup­
plement it in an ad hoc way. Best sellers to be rented out to patrons 
may be placed on a separate shelf; very rare, pornographic, or expen­
sive books may be locked away from general viewing al the discretion 
or the local librarian. Thus, the books are moved, without being 
formally reclassified, yet carry an additional funnional system in their 

physical placement. 



12 Introdu,;tion 

For the .second point, mutual exclusiviLy may be impossible in prac­
tice, as when there is disagreement or ambivalence about the member­
ship of an object in a category. :viedicin.e is replete with such examples, 
e.specially when the disease entity is controversial or �ocially stigma­
ti7.ed. On the third point, completeness, there may be good reasons to 
ignore data that would make a system more comprehensive. The dis­
covery of a new species on an economically important development site 
may be silenced for monetary considerations. An anomaly may be 
acknowledged, but be too expensive-politically or bureaucratically-to 
introduce into a system of record keeping. In chapter 2, we demon­
strate ways of reading dassiiication systems so as to be simultaneously 
sensitive to these conceptual, organizational, and political dimensions. 

Consider the International Classification of Di'ieases (JCD), which is 
used as a major example throughout this book. The full title of the 
current (tenth) edition of the TCD, is: "TCD-10-International Statis­
tical Classification of Diseases and Related Health Problems; Tenth 
Revision.'' Note that it is designated a statistical classification: Only 
diseases that are statistically significant are entered here (it is not an 
attempt to classify all diseases). 

The TCD · is labeled a "classification," even though many have said 
that it is a "nomendature" since it has no sing.le classificatory principle 
(it has at least four, which are not mutually exclusive, a point developed 
in chapter 4). A nomenclature simply means an agreed-upon naming 
scheme, one that need not follow any classificatory principles. The 
nomenclature of streets in Paris, for example, includes those narnecl 
after intellectual figures, plants and trees, battles, and politicians, as 
well as those inherited from former governments, such as Rue de 
Lutece (Luten� was the ancient Roman name for Paris). This is no 
classificatory system. Nomenclature and dassifi<:at..ion are frequently 
confused, howevc1; since attempts are often made to model nomencla­
ture on a 1>ingle, stable system of classification principles, as for exam­
ple with bot.any (Bowke1; in press) or anatomy. In the case oJ the !CD, 
diagnostic nomenclature and the terms in the TCD itself were conflated 
in the American system of diagnosis-related groups (DRGs), much to 
the dismay of some medit:al researchers. In many cases rlie ICD rep­
resents a compromise between conflicting schemes." The terms used 
in categories C82-C85 for non-Hodgkin's lymphomas arc those of the 
Working Formulation, which attempted to find common ground 
among several major classification systems. The terms used in these 
schemes are not given in the Tabular List but appear in the Alphabeti-
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cal Index; exact equivalence with the terms appearing in the Tabular 
List is nol always possible" (ICD-10, 1: 215 ). 

The ICD, however, presents itself clearly as a classification sl:heme 
and not a nomenclature. Since 1970, there has been an effort under­
way by the WHO to build a distinct lmernational Nomenclature of 
Diseases (IND), whose main purpose will be to provide: "a single 

recommended name for every disease entity" (ICD-10, 1: 25). 
For the purposes of Lhis book, we take a broad enough definition so 

that anything comistently called a classification system and treated as 

such can be included in the term. This is a classic Pragmatist Lurn­
things perceived as real are real in their consequences (Thomas and 
Thomas 1917). If we Look a purist or formalist view, the TCD would 
be a (somewhat nmfused) nomenclature and who knows what the IND 
would represent. \Vith a broad, Pragmatic definition we can look at 

the work that is involved in building and mainlaining a family of 
entities that people call classilication systems rather than attempt the 
Herculean, Sisyphian task ofpurifYing lhc (un)stable systems in place. 
Howard Recker makes a cognaLe point here; 

EpisLemology has been a ... negative discipline, mostly devoted to saying what 
you shouldn't do if you want your acLivity to merit the title of science, and to 
keeping unworthy pretenders from su<<essfully appropriating iL The sociol­
ogy of science, the empirical descendant of epistemology, gives 11p trying to 
decide what should and shouldn't count as science, and tells what people who 
claim to be doing science do. (Beder 1996, 54-55) 

The work of making, maint,1ining, and analyzing classification systems 
is richly textured. It is one of the central kinds of work of modernity, 
including science and medicine. It is, we argue, central to social life. 

Standards 

Classifications and standards are closely related, but not identical. 
\-Vhile this book focuses on classificalion, standards are crucial compo­
nents of the larger argument. The systems we discuss often do become 
standardized; in addition, a standard is in part a way of classifying the 
world. What then are standards? The term as we use it in the book 
has several dimensions: 

l .  A "standard" is any set of agreed-upon rules for the production of 
(lextual or material) oqjects. 

2. A standard spans more than one community of practice (or site of 
activity). It has temporal reach as well in lhaL it persists over time. 
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3. Standards are deployed in making things work together over dis­
tann:: and heterogeneous metrit:s. For example, computer protocols 
for Internet communicalion involve a cascade of standards (Abbate 
and Kahin 1995) that need to work together well /.or the average user 
to gain seamless access to the web of informat.ion. There are standards 
for the components to link from your computer to the phone network, 
for coding and decoding binary streams as sow1d, for sending mes­
sages from one network to anothe1� for attaching documents to mes­
sages, and so fon.h. 

4. Legal bodies often enforce standards, be these mandated by pro­
fessiomtl organiiations, manufacrnrers' organizations, or the state. \Ve 
might say tomorrow that volapiik, a universal languag·e that boasted 
some twenty-three journals in 1889 (Proust 1989, 580), or its successor 
Esperanto shall henceforth be the standard language for international 
diplomacy. \Vithout a mechanism of enforcement, however, or a grass ­
root,; movement, we shall fail. 

5. There is no natural law Lhat the best standa.rd shall win-QWERTY, 
Lotus 12��. DOS, and VHS are oiten cited as examples in this context. 
The standards that do win may do so for a variety of other reasons: 
they build on an installed base, they had better marketing at the outset, 
or they were used by a community of g-atekeepers who favored theit· 
use. Sometimes standards win due ro ,m oucright conspiracy, as in the 
case of the gas refrigerator documented hy Cowan (1985). 

6. Standards have significant inertia and can he very difficult and 
expensive to change. 

Tt was possible to build a cathedral like Chartres without standard 
representations (blueprints) and standard buildjng materials such as 
regular sizes for stones, tools, and so forth (Turnbull 1993). People 
invented an ama7ing array of analog measuring devices (such as st.ring 
lengths). Each cathedral town posted the local analog metric (a length 
of metal) a t  it') gates, so that peripateti<: master builders could calibrate 
their work to it when they arrived in the town. They did not. have a 
wide-scale measurement system such as our modern metric or decimal 
systems. (Whether as a result of this local improvisation or not, Turn­
bull notes, many cathedrals did fall down!) 

It is no longer possible lo build a complex collective prqjert. wilhout 
standardized measurements. Consider a modern housing develop­
ment where so much needs to come together from distant and proxi­
mate sources-electricity, gas

! 
sewct; timber sizes, screws, nails and so 
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on. The control of standards is a central, often underanalyzed feaLurc 
of economic life (see the work of Paul David-for example David an<l 
Rothwell 1994-for a rich treatmern). It is key to knowledge produc­
tion as well. Latour (1987) speculates that far more economie resources 
are spent creating and maintaining standards than in producing­
"pure'' science. There are a number of hisLorics of standards that poinL 
to the development and maintenance of standards as being critical to 
industrial production. 

At the same time, just as with classifications, these dimensions of 
standards are in some sense idealized. 'l 11ey embody goals of praclice 
and production that are never perfectly realized, like Plato's triangles. 
The process of building· to a standardized code, for example, usually 
includes a face-Lo-face negotiation between buildcr(s) and inspector(s), 
which itself includes a history of relations between those people. Small 
deviations are routinely overlooked, unless the inspector is making a 
political point. The idiom "good enoug-h for government use" embod­
ies the common-sense accommodations of the slip between the ideal 
standard and the cont.ing-encies of practice. 

In this and in many other ways, then, classifications and standards 
are two sides of Lhe same <:oin. Classifications may or may not become 
standardized. If they do not, they are ad hoc, limited to an individual 
or a local community, and/or of Limited duration. At the same time, 
every successful standard imposes a classification system, al the very 
least between good and bad ways of organizing acLions or things. And 
the work-arounds involved in the practical use of standards frequently 
entail the use of ad hoc nonstandard categories. For example, a patient 
may respond to a standardized protocol for the management of 
chronic back pain by approximating the directions and supplementing 
them wiLh an idiosyncratic or alternative medical classification scheme. 
If Lhe protocol requires a number of exercises done three times a day, 
patients may distinguish good days from bad days, vacation days from 
working days, and only clo the exercises when they deem them 
necessary. 

Classifications and standards are related in another sense, which 
concerns the use of a classification by more than one social world or 
<:ommunity of practice, and the impact that use has on questions of 
membership and Lhe takcn-for-6,,-;rntedness of o�jects (Cambrosio and 
Keating 1995). Throughout this book, we speak of das�ific:ations as 
objects for cooperation across social worlds, or as boundary objects 
(Star and Griesemer 1989). Drawing from earlier studies of 
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interdisciplinary scientific- cooperation, we ·define boundary o4_jects as 
those o�jects that both inhabit several communities of practice and 
satisfy the informational requirements of each of them. In working 
practice, tJ1ey are objects that are able both to travel across borders 
and maintain some sort of constant identity. They can be tailored to 
meet rhe needs of any one community (they arc plastic.: in this sense, 
or customizable). At the same time, they have common identities across 
settings. 'Ibis is achieved by aJlowing the objects to be weakly struc­
tured in wmmon use, imposing stronger structures in the individual­
site cailored use. They a .re thus both ambiguous and constant; they 
may be abstract or concrete. In chapter 9, we explore in detail the 
abstract ramifications of the use of classifications by more than one 
community and the connection with the emergence of standards. 

The Structure of This Book 

To explore these questions, we have written a first chapter detailing 
some key themes of the work to follow. vVe have then divided rhe 
middle of the hook into three parl�, which look at several classification 
systems. We have structured these studies around three issues in turn: 
classiJic�tion and large-scale infrastructures (part I), classific:alion and 
biography (part IT), and classification and work practice (part Ill). 
\-\leaving these three themes together, we can explore the texture of 
the space within which infrastructures work and classification systems 
from different worlds meet, adjust, fracture, or merge. ln two conclud­
ing chapters, we elaborate some theoretical conclusions from these 
studies. 

Part I: Classification and Large-Scale Infrastructures 

Classification systems are integral to any working infrastructure. in 
part I (chapters 2 to 4) we examine how a global medical c:lassihcation 
system was devcloped to serve the conflicting needs of multiple locaJ, 
national, and international information systems. 

Our investigation here begins in the late nineteenth century with 
another kind of information explosion-the development of myriad 
systems of classification and standardizalion of modern industrial and 
scientific institutions. 

In the· nineteenth century people learned to look at themselves as 
surrounded by tiny, invisible t11ings that have the power of life or 
death: microbes and bacteria. They learned to teach their children to 
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wash their hands of germs before eating, and later, to apply antiseptic 
salve to a cat scratch or an inflamed fingernail. Company washrooms 
sprouted signs admonishing employees co wash hands before return­
ing to work, especially if they worked with food served to others. In 

this period, people also learned how to perform surgery that would 
not usually be fatal and how to link gum disease with bacteria between 

the teeth. 
At the same time they learned these practices about germs, another 

ubiquitous set of tiny, invisible things were being negotiated and sewn 
into the social fabric. These were formal, commodified classifications 
and standards, both scientific and commercial. People classified, meas­
ured, and standardized just about everything-animals, human races, 
books, pharmaceutical products, taxes, jobs, and diseases. The catego­
ries so produced lived in industry, medicine, science, education, and 
government. They ranged from the measurement of machine tools to 
the measurement of people's forearms and foreheads. The standards 
were sometimes physically tiny measures: how big should a standard 
size second of time be, an eyeglass screw, or an electrical pulse rate?4 

At other times, they were larger: what size should a railroad car be, a 
city street, or a corporation? Government agcm:ies, industrial consor­
tia, and scientific committees created the standards and category sys­
tems. So did mail-order firms, machine-tool manufacturers, animal 

breeders, and thousands of other actors. Most of these activities be­
came silently embodied in the built environment and in notions of 
good practice. The decisions taken in the course of their construction 
are forever lost co the historical record. In fact, their history is consid­
ered by most to be boring, trivial, and unworthy of investigation. 

There are some striking similarities to our own late twentieth­

century historical moment in that faced by Europeans at the end of 
the nineteenth century. A new international information-sharing and 
gathering movement was starting, thanks to the advent of wide-scale 
international travel, international quasigovernmenlal governance 
structures, and a growing awareness that many phenomena (like epi­
demics and markets) would not be confined to one country. In the 
nineteenth century, for the first time people faced large numbers of 

bodies and their microbes moving rapidly across national borders and 
between large bureaucracies-and at an unprecedented rate. Espe­
cially in the case of epidemics, international public health became an 
urgent necessity. Attempts to control these passengers represent one 
of the first large-scale western medical classification schemes: ships that 
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:Vla.p indicating the geographical di�tdbution of the source., of cholt:ra and 
"the progress of d1olera epidemics'· by land and sea routes. The progression 
by lanci is shown by the line with small vertical marks (1823-1847), by sea in 
l 865 via ship, and new progressions overland from 1892. Note Lhe sea routes 
marked between Mecca and Marseilles. 
Source: A. Proust 1892. 

called at ports on the way back from Mecca had to follow a period of 
quarantine during whkh anyone infecLed would become sympto­
matic-thus emulating the slower time.line of horse or camel travel (see 
figure I. I). 

After quarantine, one was given ,1 "clean bill of health" and allowed 
freedom of transport. This was a wstly delay for the ships, and sc> a 
black market jn dean bill:i of health appeared shortly thereafter .... 
TI1e problem of tracking who was dying of what and where on earth 
became a permanent feature of international hureaucr;u:y (see figure 
J.2). 

ConsLructing such a lisl may appear to be r.o us a comparatively 
straightforward task, once the mechanisms for reporting were in place. 
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for over 100 years, however, there has never been consensus abouL 

disease calegories or about Lhc process of collecting data. So one 
culture sees spirit possession as a valid cause of death, another ridicules 

this as superstition; one medical specialty sees cancer as a localized 
phenomenon to be cut out and stopped from spreading, another sees 

it as a disorder of the whole immune system Lhat merely manifests in 
one location or another. The implicalions for both Lreatrnent and 
classification differ. Trying to encode both causes results in serious 

information retrieval problems. 
In addition, classifications shift historically. In Britain in 1650 we 

Jind that 696 people died of being "aged"; 31 succumbed Lo wolves, 9 
to grief, and 19 to "King's Evil." "MoLhcr" claimed 2 in 1647 but none 
in 1650, but in that year 2 were "smothered and stifled" (see figure 
1.3). Seven starved in 1650 (Graunt 1662), buL hy 1930 the WHO 
would make a distinction: if an adult starved to death it was a misfor­
tune; if a (:hild starved, it was homicide. Death by wolf alone heromes 

impossible by 1948, where death from animals is divided between 
venomous and nonvenomous, and only dogs and rats are singled om 
for categories of their own (ICD-5 1948, 267). 
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Figure l.2 
French bill of health. An original "dean bill of health." 
Source: A. Proust 1892. 
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The firsl pan of Lhis book is dedicated to understandig the construc­
tion of the International Classification of Diseases (ICD): a classifica­
tion scheme with its origins in the late nineteenth century but still 
present today-indeed, it is ubiquitous in medical bureaucracy and 
medical infonuaLion systems. The ICD constitutes an impressive at­
tempt to coordinate information and resource� about mortality and 
morbidity globally. For the background research for understanding 
international processes of classification, we went to Geneva and sludied 
the archives of Lhc WHO and ils predecessors such as the League of 
Nat.iom and the Office Tnterm1tionale d'Tlygiene Publique. Roughly 
every ten years since the 1890s, the ICD has been revised. The U:--J 
and the \VHO have kept some records of the process of revision; 
others arc to be found in the file cabinets of individuals involved in 

the revision process. 
\Vhat we found was not a record of gradually increasing consensus, 

hut a panoply of tangkd and l:risscrossing dassification schemes held 
together by an increasingly harassed and sprawling international pub ­

lic health bureaucracy. Spirit possession and superstition never do 
reconcile, but for some data to be entered on the western-oriented 
death certificaLc, it becomes possible from Lhe WHO point of viev., for 

a death to be assigned the category "nonexistent disease." 
One of the other major influences on keeping medical records has 

been insurance companies, as we discuss in chapler 4. As Lhe working 
Jives of individuals became more closely tied up with the st.ate and iLs 
occupational health concerns, the classification of work-related dis ­
eases (including· industrial accidents) became very important. Lile ex­
pcclancy measures were equally important, both for estimating the 
available labor force and for basic planning measures. Of course, 
occupational and nonwork related medical classifications did not al­
ways line up: companies might have been reluctant to take responsi­
biliLy for unsafe working conditions, latency in conditions such as 
asbestosis makes data hard to come by; thus there may have been 
moral conflicts about the cause of such illnesses. 

ln similar fashion, any classi!ication that touched on religious or 
ethical quesLions (and surprisingly many do so) would be disputed. If 

life begins at the moment of conception, abortion is murder and a 
fetus dead at three months is a stillbirth, encoded as a live infant deatJ1. 
Contemporary abortion wars in the United States and western Europe 
attest to the enduring and irreconcilable ontologies involved in these 
codificaLions. 
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Fm a bureaucracy to eslablish a smooth data colleclion effort, a 

means must be found to detour around such higher order issues. The 
statistical committee discussed in chapter 1, assigned with determining 
the exact momenl of the beginning of life by number of attempted 
brealhs and ,veight of fetus or infant, cuts a Solomon-like figure against 
such a disputed landsc1pc. Al the same time. there is an elcmenl of 

reductionist absurdity here-how many breaths equals ''life"? If not 
specified, another source of quality control for data is losl; if specified, 
it appears to make cornrr10n sens<.: ironic. This is an issue we will revisit 
as wdl in Lhe discussion of nursing interventions, in chapter 7. 

:\Jgorithms for codification do not resolve the moral questions in­
volved, although they may obscure them. For decades, priests, femi­
nists, and medical ethicists on both sides have debated Lhe question of 
when a human life begins. The moral questions involved in encoding 
such information-and the politics of certainty and of voice involved­
are much more obscure. 

Forms like Lhe death certificate, ·when ag6TTcgated, form a case of 
what Kirk and Kutd1ins (1992) call "the substitution of precision for 
validity" (see also Star 1989b). That is, when a seemingly neutral data 
collection mechanism is substituted for ethkal conflict about the con­
tents of the forms, the moral debate is partially erased. One may get 
ever more prn:ise knowledge, without having resolved deeper ques­
tions, and indeed, by burying those questions. 

There is no simple pluralistic answer to how such questions may be 
resolved democratically or with due process. :Making all knowledge 
retrievable, and thus re-debatable, is an appealing solution in a sense 
from a purely information scientific point of vit:w. From a practical 
organizalional viewpoint, however, this approach fails. For example, in 
1927, a manual describing simultaneous causes of death listed some 
8,300 terms, which represented 34 million possible combinations that 
might appear on the face of a death certificate. A complete user 
manual for filling out the certilicate would involve sixty-one volumes 
of 1,000 pages each. This is clearly not a pragmatic choice for conduct­
ing a task that most physicians also find boring, low-status, and clini­
cally unimportant. 

A� we know from studies of work of all sorts, people do not do the 
ideal joh, but the doable job. \Vhen faced with too many alternatives 
and too much information, they satisfice (Mard1 and Simon 1958). As 
an indicator of this, studies of the validity of codes on death certifirntes 
repeatedly show that doctors have favorite categories; these are region-



To Classify Is Human 25 

ally biased; and aulopsies (which are rarely done) have a low rate of 
agreement with the code on the form (Fagot . -Largeault 1989). 

Even ,vhen there is relatively simple consensus about the cause of 
death, the act of assigning a classification can be socially or ethically 
charged. Thus, in some countries the death certificate has two faces: 
a public certificate handed to the funeral director so that arrangements 
can be made quickly and discreetly, and a statistical cause 1iled anony­
momly with the public health depattmenl. In this case, the doctor is 
not faced with telling the family of a socially unacceptable form of 
death: syphilis can become heart failure, or suicide can become a 
stroke. for cxarnple, as we discuss in chapLer 4, the process of moving 
to an anonymous statis6cal record may reveal hiddcn biases in the 

rep01ting of death. Where the death certificate is public, stigma and 
the desire to protect. the feelings of the family may reign over scientific 
accuracy. 

Over tJ1e years, those designing the list of causes of death and disease 
have struggled vvith all of these problems. One or the simple but 
important rules of thumb to try to control for this degree of uncer­
tainty is to distribute the residual categories. "Not elsewhere classified" 

appt�ars throughout the emire ICD, but nowhere as a top-level cate­
gory. So since uncertainty is inevitable, and its scope and scale essen­
tially unknowable, at least its impact will not. hit a single disease or 

location disproportionately. lts eflects will remain as local as possible; 
the quest for certainty is not lost, but postponed, diluted, and 
abridged. 

·with the rise of very-large-scale information systems, the Internet, 

the \Veb, and digital libraries, we find that the sorts or uncertainties 
faced by the \VHO are themselves endemic in our own lives. When we 
use email filters, for example, we risk losing the information that does 

not fit the sender's category: junk email is very hard to sort out 
automatically in a reliable way. If we have too many detailed filters, we 
lose the efliciency sought from the filter in the first place. A� we move 
imo desktop use of hyperlinked digital libraries, we fracture the Lra­

ditional bibliographic categories across media, versions, genres, ancl 
author. The freedom entailed is that we can customize our own library 
spaces; but as .Jo Freeman (1972) pointed out in her classic article, 
"The Tyranny of Structurelessness," this is also so much more work 
Lhat we may fall into a lowest level convenience classification rather 

than a high-level semantic one. In one of our digital library projects 
at Illinois, for example, several undcq:,,-r·aduates we interviewed in 
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focus groups stated that they would just get Jive references for a term 
paper-any five-since that is what the professor wanted, and refer­
ences had better be ones that are listed electronically and available 
without walking across campus. 

The ICD classification is in many ways an ideal mirror of how people 
designing global information schemes struggle with uncertainty, am­
biguity, standardization, and the practicalities of data quality. Digging 
into the archives, and reading the ICD closely through its changes, 
reveals some of the upstream, design-oriented decisions informing the 
negotiated order achieved by the vasl system of forms, boxes, software, 
and death certificates. At the same tirrie, we have been constantly aware 
of Lhe human suffering often occasioned by the apparently bloodless 
apparatus of paperwork through which these data are collected. 

Pa,·t JI: Classification and Biography 

The second part. of this book looks it two cases where the lives of 
individuals are broken, twisted, and torqued by their encounters with 
classification systems. This often invisible anguish informs another 
level of ethical inquiry. Once having been made, the classification 
systems are applied to individual cases-sometimes resulting in a kind 
of surreal bureaucratic hmdsrnpe. Sociologist Max \,Veber spoke of 
the "iron cage of bureaucracy" hemming in the lives of modern work­
ers and families. The cage formed by classification systems can he 
constraining in just. this way, although cage might be too impoverished 
a metaphor to describe its variations and occasional stretches. In 
chapters S and 6 we look at biography and classification. vVe chose lwo 
examples where classification has become a direct tool mediating 
human suffering. Our first case concerns tuberculosis patients and 
the impact of disease classification on their lives. vVe use historical 
data to discuss the experience or the disease within the tuberculosis 
asylum. 

Tuberculosis patients, like many with chronic illness, live under a 
confusing regime of categories and metrics (see also Ziporyn 1992). 
Many people were incarcerated for years-some for decades-waiting 
for the disease to run its course, to achieve a cure at high altitudes, or 
to die there. They were subjected to a constant battery or measure­
ments: lung c.:apaciLy, auscultation, body temperature and pulse rate, 
x-rays, and, as they were developed, laboratory tests of blood and other 
bodily fluids. The results of the tests determined the degree of free-
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dom from the sanatorium regime as well as, ultimately, the date of 
release. 

Of no surprise to medical sociologists, the interpretation and nego­
tiations of the tests between doctor and patient were fraught with 

questions of the social value of the patient (middle-class patients being 
lhought more compliant and reliable when on furlough from the 
asylum than those from lower classes), with gender stereotypes, and 
with the gradual adaptation of the patient's biographical expeclalions 
to the period of incarceration. Thomas Mann's The Magu; Monnlain 

and Julius Rolh's Timetables are foll of stories of classification and 
metrication. ·we examine how different time lines, and expectations 
about those time lines, unfold in these two remarkable volumes. Biog­

raphy, caree1; the state of the medical art with respect to the disease, 
and the public health adjudication of tuberculosis are all intertwined 

against the landscape of the sanatorium. 
Life in the sanatorium has a surreal, almost nightmarish quality, as 

detailed by Mann, Roth, and many other writers throughout the 
twentieth century. This sense comes precisely from the misalignment 
of a patient's life expectations, the uncertainties of the disease and of 
the treatment, and the negotiations laden with other sort5 of intcrac­
tional burdens. It is one thing to be ill and in the hospital with an 
indefinite release date. It is quite anolher when the date of release 
includes one's ability to negotiate well with the physicians, their imer­

pretation of the latest research, and the exigencies of public health 
forms and red tape. We (:all this agglomeration torque, a twisting of 
lime lines that pull at each other, and bend or twist both patient 
biography and the process of metrication. 'i\i'hen all are aligned, lhere 

is no sense of torque or stress; wh�n they pull against each other over 
a long period, a nightmare texture emerges. 

A similar torque is found in the second <:asc in this section, that 
of rac.:e dassification and reclassification under apartheid in Soulh 
Africa. Between 1950 and the fall of apartheid forty years later, South 
Africans were ruled under an extremely rigid, comprehensive system 
of race classification. Divided into four main racial groups­
whitc/European, Bantu (black), Asian and coloured (mixed race)­

people's lives were rigidly segregated. l'he segregation extended from 
so-called petty apartheid (separate bus stops, water fountains, and 
toilets) to rig·hts of work, residency, edm:ation, and freedom of move­
ment. This system became the target of worldwide protest and even­
tually came to a formal end. These facts are common knowledge. What 
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has been less well documented or publicized are the actual techniques 
used to classify people by race. In chapter 6, we examine in detail some 
cases of mixed-race people who applied to be reclassified after their 
initial racial designation by the state. These borderline cases serve to 
illuminate the underlying architecture of apartheid. This was a mix­
ture of brute power, confused eugeni(:s, and appropriations of 
anthropological theories of race. The scientific reason given for apart­
heid by the white supremacist. Nationalist party was "separate devel­
opment"-the idea that to develop naturally, the races must develop 
separately, 

In pursuing this ideology, of course, people and families Lhat crossed 
the color harrier were problematic. If a natural scientific explanation 
was given for apartheid, systematic means should be available to ;vin­
now white from black, coloured from black and so on. A� the chapter 
delineates, Lhis attempt was fraught ,vith inconsistencies and local 
work-arounds, as people never easily fit. any categories. Over I00,000 
people made formal appeals concerning their race classification; most 
were denied. 

Although it lies at a political extreme, these cases form a continuum 

with the classification of people at <lifferent stages of tuberculosis. In 
both cases, biographies and categories fall along often conflicting tra­
jectories. Lives arc twisted, even torn, in the at.tempt lo force the one 
into the other. These torques may be petty or grand, but they are a 

way of understanding the coconst.ruction of lives and their categories. 

Part Ill: Classification and Work Practice 

In part 111, chapters 7 and 8, look at hmv classification systems organ­
ize and are organized by work practice. We examine the effort of a 
group of nursing scientists based at the University of Iowa, led by 
Joanne McCloskey and Gloria Bulechek, to produce a classification of 
nursing interventions. Their Nursing Intervention Classification 
(NIC) aims at depicting the range of activities that nurses carry out in 
their daily routines. Their original system consisted of a list of some 
336 interventions; each comprised of a label, a definition, a set of 
activities, and a short list of background readings . .Each of those inter­
ventions is in turn classified within a taxonomy of six domains and 
twenty-six classes. For example, one of the tasks nurses commonly 
perform is preparing and monitoring intravenous medication. The 
nursing intervention "epi<lural analgesia administration" is defined as: 
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"preparation and delivery of narcotic analgesics into the epidural 
sp,u:c;" another common one, "cough enhancement," groups activilies 
designed Lo help respiration. 

The Iowa NIC researchers built up their system of nursing inter­
vcnlions inductively. They created a preliminary list that dislinguished 
betv.,een nursing interventions and activities, then nurtured a large 
grassroots network or nursing researchers.5 This group narrowed the 

preliminary list of imerventions to the original 3:36 published in NlC 
and further validated them via surveys and focus groups. Dillerent 
interventions were reviewed for clinical relevance, and a coding 
scheme was developed. The classification system grew through a co­
operative process, wilh nurses in field sites trying out categories, and 
suggesting new ones in a series of regional and specialist meetings. 
Since l 49� lhe nurses have added over 50 interventions to their 
original list. "\-Ve atlcnded a number of these mcelings, and interviewed 
many of the nurses involved. 

Caring work such as calming and educating patients, usually done 
by nurses, often cuts across specific medical diagnostic categories. The 
NIC: investigators use their list of interventions to make visible and 

lcgilimate the ·work that nurses do. The idea is that iL will be used to 
compare ,vork across hospitals, specialties, and geographical areas, and 
to build objective research measures for lhe outcomes. NTC, although 

still relatively young, promises to be a major rallying point for nurses 
in the decades to come. Before NIC, much nursing work was invisible 
to the medical record. t\s one nurse poignantly said, "we were just 
thrown in with the cost of the room." Another said, '·1 am not a bed!" 
The traditional, quintessential nurse would he ever present, caregiv­
ing, and helpful-but not a part of the formal patient-doctor informa­
tion structure. Of course, this invisihilil y is bound up with traditional 
g·ender roles, as with librarians, social workers, and primary school 
Lcachers. 

Bul as with the ICD, classifying events is difficult. In the case ofNIC, 
the politi<:s move from a politi<:s of certainty to a politics of ambiguity. 
The essence of this politics is walking a tighlrnpe between increased 
visibility and increased surveillance; between overspeci!ying what a 
nurse should do and taking away discretion from Lhe individual 
pra<:titi(>11er. 

,vhen discretion and the tacit knowledge that is part of every occu­
pation meet the medical bureaucracy, which would account for every 
pill and every moment of health care workers' lime, contradictions 
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ensue. This is especially true m the "softer" areas of care. Social­
psychological care giving is one of the areas wbere this dilemma is 
prominent. For example, NlC lists as nursing interventions "anticipa­
tory guidance" and "mood management"-preparation for grief or 
surgery. Difficult though these are to capture in a classilication scheme, 
one much more difficult is "humor." How can one capture humor as 
a deliberate nursing intervention? Does sarcasm, irony, or laughter 
count as a nursing intervention? \Vhen do you stop? How to reimburse 
hum01� how to measure this kind of caret l\o one would dispute the 
importance of humor, but it is by its nature a situated and subjective 

. action. A grey area of common sense remains for the individual staff 
nurse to define whether some of the nursing interventions are wonh 
classifying. 

There are continuing tensions within NTC between just this kind of 
common sense and abstracting a,vay from the local to standardize and 
compare, while at the same time rendering invisible work visible. 
f'iurses' work is oflen invisible for a combination of good and bad 
reasons. :t\"urses have to ask mundane questions, rearrange bedcovers, 
move a patient's hand so that it is closer to a button, and sympalhize 
about the suffering involved in illness. Bringing this work ont into the 
open and differentiating its components can mean belaboring the 
obvious or risking being too vague. 

One of the battleJields where comparabilily and control appear as 
opposing factors is in linking NIC to costs. NlC researchers assert that 
the classification of nursing interventions will allow a determination of 
the costs of services provided by nurses and planning for resources 
needed in nursing practice. As the nurse above says, nursing treat­
ments are usually bundled in with the room price. NIC is used in the 
development of nursing health care systems and may provide a plan­
ning vehicle for previously untracked costs. As we shall see, NIC can 
also be problematic for nurses. Like any olhcr classification scheme 
that renders work visible, it can also render surveillance easier-and 
it could in the end lead to a Tayloristic dissection of the tasks of nursing 
(as the NlC designen are well aware). So-called unskilled tasks may 
be taken out of their hands and the profession as a whole may suffer 
a loss of autonomy and the substitution of rigid procedure for common 
sense. 

As in lhc case of lhc ICD, there are many layers of meaning· involved 
in developing and implementing nursing classification. NIC might 
look like a straightforward organizational tool: it is in fact much more 
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than that It merges scien.ce, practice, bureaucracy, and informaLion 
systems. NIC coordinates bodies, impairments, charts, reimbursement 
systems, vocabularies, patients, and health care professionals. Ulti­
mately, it provides a manifesto for nursing as an organized occupation, 
a basis for a scientific domain, and a LOol for organizing work practices, 

Why It ls Important to Study Classificatwn Systems 

The sheer density of the collisions of classification schemes in our lives 
calls for a new kind of science, a new set of metaphors, linking tradi­
tional social science and computer and information science. We need 

a tqpography of things such as the distribution of ambiguity; the fluid 
dynamics of how classification systems meet up-a plate tectonics 
rather than a static geology. This nevi science will draw on the best 
empirical studies of work-arounds, information use, and mundane 
tools such as desktop folders and file cabinets (perhaps peering back­
wards out frorn the Web and into the practices). It will also use the 
best of object-oriented programming and other areas of computer 
science to describe this territory. It will build on years of valuable 
research on classification in library and information s<:ience. 

\11/e end this introduction with a future scenario that symbolizes this 
abstract endeavor. Imagine that you are walking through a forest of 

interarticulatcd branches. Some are covered with ice or snow, and the 
sun melts their touching tips to reveal space between. Some are so 
thickly brambled they seem solid; others arc oddly angular in nature, 
like esplanaded trees. 

Some of the trees are wild, some have been cultivated. Some are old 
and gnarled, and some are tiny shoots; some of the old ones are nearly 

dead, others show green leaves. The forest is still wild, but there are 
some parks, and some protocols for linding one's way along, at least 
on the known paths. Helicopters flying overhead can quickly tell you 
how many types of each tree, even each leaf, there are in the world, 

but they cannot yet give you a guidebook for bird-watching or forestry 
management. There is a lot of underbrush and a complex ecolo6•y of 
soil bacteria, flora, and fauna. 

Now imagine that the forest is a huge information space and each 
of the trees and bushes are classification systems. Those who make 
them up and use them are the animals and plants, and the soil is a 
mix of the Internet, the paper world, and other communication infra­
structures. 
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Your job is to describe this forest. You may write a basi(: manual of 

fmestry. or paint a landscape, compose an opera, or improve the maps 

used lhroughout. ·what will your product look like? Who will use it? 

In this book, we show from our studies of medical, scientilic, and 
race classification that, like a good Jorest, some areas "viii be left wild, 

or in darkness, or even unmapped (that is. some ambiguity will re­

main). \Ve will show that abstract schema that do not take use into 

account-say, maps that leave out landmarks or allitude or how read­

ers use maps-will simply fail. Cl 'hat is, common semc will be seen as 

the precious resource that it is.) \Ve intuit that a mixture of scientific, 

poetic, and artistic talents, such as that. represented in the hypertextual 

world, will be crucial to this task. \Ve will demonstrate lhe value of a 

mixture of formal and folk classifications that are used sensibly in the 

context of people's lives. 
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Some Tricks of the Trade in Analyzing 
Classification 

My guess is that we have a folk theory of catcgonz,11.ion itself. lt says that 
things come in well-defined kinds, that Lhe kinds arc characterized by sh,u-ed 
prnperties, and that there is one right taxonomy of the kinds. 

It is easier to show what is wrong ,�ith a scientific theory 1.han with a folk 
theory. A folk theory defines common 5ense itself. When th,� folk theory and 
the technical theory converge, it gets even cougher to see where 1.hat theory 
gets in the way-or even tbaL it is a theory at all. 

(l,ak()ff 1987, 12lj 

Introduction: A Good Infrastructure ls Hard to Find 

Information infrastrucLUre is a tricky thing to analyze_l; Good, usable 
systems disappear almost by deiinition. The easier they arc lo use, the 
harder they are to see. As well, most of the time, the bigger they are, 
the harder they are to see. Unless we are electricians or building 
inspectors, we rarely think about the myriad of databases, standards, 
and instruction manuals subLending our reading lamps, much less 

abouL the politics of the electric grid that they tap into. And so on, as 
many layers of technology accrue and expand over space and time. 
Systems of dassilication (and of standardization) form a juncture of 
sm:ial organization, moral order, and layers of lechnical inLegration. 
Each subsystem inherits, increasinglf as it scales up, the inerLia of the 

installed base of systems Lhat have come before. 
Infrastructures are never transparent for everyone, ancl lheir '\\•ork­

abilit y as they scale up becomes increasingly complex. Through due 
methodological attention to the architecture and use of these syslems, 
we can achieve a deeper understanding of how it is that individuals 

and communities meet infrastructure. ·we know that this means, at Lhe 
leasl, an understanding of infraslructure that includes these points: 
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• A historical process of development of many tools, ananged for a 

wide variety of users, and made to work in concert. 

• A practical match among routines of work practice, technology, and 

wider scale organizational and technical resources. 

• A rich set of negotiated compromises ranging from epistemology to 

data entry that are both available and transparent to communities of 

users. 

• A negotiated order in which all of the above, recursively, can func­

tion together. 

Table I. I shows a more elaborate definition of infrastructure, using 

Star and Ruhleder (1996), who emphasize that one person's infrastruc­
ture may be another's barrier. 

This chapter offers four themes, methodological points of departure 

for the analysis of these complex relationships. Each theme operates 

as a gestalt switch-it comes in the form of an i11fras/:ruclural inversion 

(Bowker 1994). This inversion is a struggle against the tendency of 

infrastructure to disappear (except when breaking down). Tt means 

learning to look closely at technologies and arrangements that, by 

design and hy habit, tend to fade into the woodwork (sometimes 

literally!). 
Infrastructural inversion means recognizing the depths of interde­

pendence of technical networks and standards, on the one hand, and 
the real work of politics and knowledge production8 on the other. It 

foregrounds lhese normally invisible Lilliputian threads and further­

more gives them causal prominence in many areas usm1lly attributed 

to heroic actors, social movements, or cultural mores. The inversion is 

similar to the argument made by Becker ( 1982) in his book Art Worlds. 

Most history and social analysis of art has neglected the details of 

infrastructure within which communities of artistic practice emerge. 

Becker's inversion examines the conventions and constraints of the 

material artisti<: infraslructure and its ramihcations. For example, the 

convention of musical concerts lasting about three hours ramifies 

throughout the producing organization. Parking attendants, unions, 

ticket takers, and theater rentals are arranged in cascading depend­

ence on this inten-al of time. An eight-hour musical piece, which is 

occasionally wriuen, means rearranging all of these expectations, 

which in turn is so expensive thal such productions are rare. Or 

paintings are about the size, usually, that will hang comfortably on a 

wall. They are also the size that fits rolls of canvas, the skills of framers, 
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A definition of infrastructure 

• Embeddedness. Infrastructure is sunk into, inside of, other structures, social 
arrangements, and technologies, 

• Transparency. lnfrasuunure is transparent to use in the sense that it does 
nol h,we to be reinvented each Lime or assembled for each task, but 
invisibly supports those tasks. 

• Reach or scope. This may be either spatial or ternporal-infrasLn1nure has 
reach beyond a single event 01· one-site prm:tice; 

• Learned as part of membership. The taken-for-grantcdncss of artifacts and 
organizational arrangements is a sine qua non of membership in a 
community of practice (Lave and \·Venger 1991, Star 1996). Strangers and 
out.�iders encounter infrastructure as a target object to be learned about. 
New participanL� acquire a naturalized familiarity with its objects as they 
become members. 

• Links with conventi(m:; of'trmdia. JnfrasLruclure bolh shapes and is shaped 
by the conventions of a community of praCLice; for example, the ways that 
cycles of day-night work are affected by and affecL electrical power rates 
and needs. Generations of typists have learned 1.he Q'NERTY keyboard; its 
limitations arc inherited by the computer keyboard and thence by the 
de,ign of today's wmputer furniture (Becker 1982). 

• Embodiment o{ standards. Modified by scope and often by conflicting 
convenLions, infrastructure takes on transparency by plugging into other 
infrastrunures and tools in a standardized fashion. 

• Built on an installed /1ase. Jnfra�trunure does not grow de novo; it wrestles 
with the inertia of the installed base and inherits strengths and limitations 
from that base. Optical fibers run along olcl railroad lines, new systems are 
designed for backward compatibiliiy; and failing Lo account for these 
constraints may be fatal or distorting to new development processes 
(Monteiro and Hanscth 1996). 

• Becomes visible upon breakdown. The normally invisible quality of wm-king 
infrastruclure becomes visible when it breaks: the server is down, the 
bridge washes out, tl1ere is a power blackout. Even when there are backup 
mechanisms or procedures, their existence further highlights the now 
visible infrastrucLUre. 

• lf fi:rnd in morlul<ir inr:mmenls, not all at once or globally. Because 
infrasLrudure is bi!{, layered, and complex. and because it means different 
things lo<.:ally, it is never changed from above. Changes take time and 
negotiation, and adjustment wilh other aspects of the systems involvcd.7 

Source: Star and Rohlecler 1996. 
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and the very doorways of museums and galleries. These constraints 
are mutable only at great cost, and artists musl always consider them 
before violating them. 

Scientifi<: inversions of infrastructure ·were the theme of a path­
breaking edited volume, The Right 'Tools for the .fob: At T,Vin* in Twenti­
eth-Century Life Scientes (Clarke and Fujimura 1992). The purpose of 
this volume was to tell tbe history of biology in a new way-from tbe 

point of view of the materials that constrain and enable biological 
researchers. Rats, petri dishes, taxidermy, planaria, drosophila, and 
test tubes take center stage in this narrative. The st.andardizaLion of 
genetic research on a few specially bred organisms (notably drosophila) 
has constrained the pacing of research and lhe ways the quest.ions may 

be framed, and it has given biological supply houses an important, 
invisible role in research horizons. While elephants or whales might 
answer different kinds of biological questions, they arc obviously un­
wieldy lab animals. Vlhile pregnant cow's urine played a critical role 
in tJ1e discovery and isolation of reprnductive hormones,,no historian 
of biology had thought it import.ant. to describe the task of obtaining 
gallons of it on a regular basis. Adele Clarke (1998) puckishly relates 
her discovery, found in che memoirs of a biologist, of the technique 
required to do so: tickle Lhe cow's labia to make her urinate. A starkly 
different view of the tasks of laboratory biology emerges from this 

image. It must be added to the processes of stabling, feeding, impreg­
nating, and caring for the cows involved. The supply chain, tech­
niques, and animal handling methods had to be invented alnng with 
biology's conceptual frame; they are not accidencal, but constitutive. 

Our infrastructural inversion with respect to information technol o ­
gies and their attendant dassification systems follows this line of analy­
sis. Like the cow's urine or the eight-hour concert, we have found 
many examples of counterintuitive, often humorous struggles with 
constraints and conventions in the cra1ting of classifications. For in­
stance, as we shall sec in chaptet· 5, in analyzing the experience of 
tuberculosis patients in )fann's The Magic A!nunlain, we found the story 

of one woman who had been incarcerated so long in the sanatorium 
that leaving iL became unthinkable. She recovered from the disease, 
but tried to suhverl Lhe diagnosis of wellness. ·when the doctors took 
her temperature, she would surreptitiously dip the thermometer in 
hoL water to make it seem that she still had a fever. On discovering 
this, the doctors created a thermometer without markings, so chat she 
could not tell what the mercury column indicated. They called this 
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"the silent sister." The silem sister immediately becomes itself a telling 
indicator of Lhe entangled infrastructure, medical politics, and the use 
of metrics in classifying tubercular patiems. lt tells a rich metaphorical 
story, and may become a concept useful beyond the rarified walls of 
the fictional Swiss asylum. Vvhat other silent sisters will we encounter 
in our infrastructural inversion-what surveillam:e, deception, caring, 
struggling, or negotiating? 

In the sections below, four themes are presented that require the 
special double vision implied in the anecdotes above. They frame the 
new way of seeing that brings to life large-scale, bureaucratic classilica­
tions and standards. \.Vithout this map, excursions into this aspect of 
infonnation infrastructure can be stiflingly boring. Many classificalions 
appear as nothing more than lists of numbers with labels attached, 
buried in software menus, users' manuals, or other references. As 
discussed in chapter 2, new eyes arc needed for readin?; classification 
systems, for reslOring the deleted and dessicated narratives to these 
peculiar c:ullural, technical, and scientific artifacts. 

Methodologkal Themes for Infrastructural Inversion 

Ubiquity 
The first major theme is the ubiquity of classifying and standardizing. 
Classification schemes and standards literally saturate our environ­
ment. 1n the built world we inhabit, thousands and thousands of 
standards are used everywhere, from setting up the plumbing in a 
house lO assembling a car en6rine to transferring a file from one 
computer to another. Consider the canonically simple act of writing a 
letter longhand, pulling it in an envelope, and mailing it. There are 
standards for paper size, the distance between lines in lined paper, 
envelope size, the glue on the envelope, the size or stamps, their glue, 
the ink in a pen, the sharpness of its nib, the composition of the paper 
(which in turn can be broken down to the nature of Lhe watermark, if 
any; the degree of recycled material used in its production, the defini­
tion of what counts as recycling), and so forth. 

Similarly, in any bureaucracy, classifications abound-consider Lhe 
simple but increasingly common dassifications that are used when you 
dial an airline for information ("if you are traveling domestically, press 
l"; "if you v,,ant information about flight arrivals and departures . 
. . . "). And once the airline has you on the line, you arc classified by 
them as a frequent Ayer (normal, gold or platinum); corporaLe or 
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Becoming an Irate 

Howard Becker relates a delighLfol anecdote concerning· his classifica­
tion by an airline. A re lative working for one of the airlines told him 
how desk derks h;:mdle customer complaints. The StTategy is first to tTy 
to solve Lhe problem. If the customer remains unsatisfied and becomes 
very angry in the process, the derk dubs him or her "an irate." The 
derk then calls the superviso1� "I have an irate on the line," shorthand 
for the category of an irritated passenger. 

One day Becker was having a difficult imeraction with the same 
a.iT\ine. He called the airline desk, and in a calm tone of voice, said, 
"Hello, my name is Howard Becker and T'm an irnce. Can you help me 
with this ticket?" The clerk began to sputter, "How did you know that 
word?" Becker had succeeded in unearthing a little of the hidden 
classificatory apparatus behind the scenes at c.he airline. He noLes that 
the interaction aft.e,· this speeded up and went particularly smoo1hly. 

individual; tourist or business class; short haul or long haul (different 
fare rates and scheduling apply). 

This categorical saturation furthermore forms a complex web. Al­
though it is possible to pull out a single dassilication scheme or stan­
dard for reference purposes , in reality none of them stand alone. So 
a subproperty of ubiquity is interdependence, ,md frequently, integra­
tion. A systems approach might see the proliferation of both standards 
and classilications as purely a matter of integration-almost like a 
gigantic web of interoperability. Yet the sheer density of these phenom­
ena go beyond questions of interoperability. They are layered, tangled, 
textured; they interact lo form an ecology as well as a flat set of 
compatibilities. That is to say, they facilitaLe the coordination of het­
erogeneous "dispositi£-; techniques" (Foucault 1975). They are lodged 
in different communities of practice such as laboratories, records 
offices, insurance companies, and so forth.9 "lbere are spaces between 
(unclassified, nonstandard areas), of course, and these are equally 
important to the analysis. It seems that increasingly these spaces are 
marked as undassilied and nonstandard. 

lt is a struggle to step back from this complexity and think about 
the issue of ubiquiLy rather than try to trace the myriad connections 
in any one case. The ubiquity of classifications and standards is curi­
ously difficult to see, as we are quite schooled in ignoring both, for a 
variety of interesting reasons. We also need concepts for under-
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standing movements, textures, and shifts that will grasp patterns 
within the ubiquitous larger phenomenon. The distribution of residual 
categories ("not elsewhere classified" or "other") is one such concept. 
"Others" are everywhere, structuring social order. Another such con­
cept might be what Strauss et al. (1985) call a "cumulative mess trajec­
tory." In medicine, this occurs when one has an illness, is given a 
medicine to cure the illness, but incurs a serious side etlect, which then 
needs to be treated with another medicine, and so forth. If the trajec­
tory becomes so tangled that you cannot turn back and the interactions 
multiply, "cumulative mess" results. We see this phenomenon in the 
interaction of categories and standards all the time--ecological exam­
ples are particularly rich places to look. 

Materiality and Texture 

The second methodological departure point is that. classifications and 
standards are material, as well as symbolic. How do we perceive this 
densely saturated classified and textured world? Under the sway of 
cognitive idealism, it is easy to see classifications as properties of mind 
and standards as ideal numbers or floating cultural inheritances. But 
they have material force in the world. They are built into and embed­
ded in every feature of the built environment (and in many of 
the nature-culture borderlands, such as with engineered genetic 
organisms). 

All classification and standardization schemes are a mixture of physi­
cal entilies, such as paper forms, plugs, or software instructions en­
coded in silicon, and conventional arrangements such as speed and 
rhythm, dimension, and how specifications are implemented. Perhaps 
because of this mixture, the web of intertwined schemes can be difficult 
to see. In general, the trick is to quest.ion every apparently naturaJ 
easiness in the world around us and look for the work involved in 
making it easy. ·within a prqject or on a desktop, the seeing consists 
in seamlessly moving between the physical and the conventional. So 
when computer programmers wrile some lines of Java code, they move 
within conventional nmstraints and make innovations based on them; 
at the same time, they strike plastic keys, shift notes around on a 
desktop, and consult manuals for various standards and other infor­
mation. If we were to try to list all the classifications and standards 
involved in writing a program, the list could run to pages. Classifica­
tions include types of objects, types of hardware, matches between 
requirements categories and code rntegories, and met.acategories such 
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as the goodness of fil of the piece of code ,,,..ith the larger system under 
development. Standards range from the precise integration of the 
underlying hardware to the 60Hz power coming out of the wall 
through a standard size plug. 

Merely reducing the description to the physical aspect such as the 
plug does not get us anywhere interesting about the actual mixture of 
physical and conventional or symbolic A good operations researdu.:r 
could describe how and whether things would work together, often 
purposefully blurring the physical and conventional boundaries in 
making the analysis. But what is missing is a sense of the landscape of 
work as experienced by those within it. It gives no sense of something 
as important as the texture of an organization: ls it smooth or rough? 
Bare or knotty? \!\-'hat is needed is a sense nf the topography of all of 
the arrangements: Are they colliding, coextensive, gappy, or orthogo­
nal? One way to get at these questions is to take quite literally the kinds 
of metaphors chat people use when describing their experience of 
organizations, bureaucracies, and information systems, which are dis­
cussed in more detail in chapter 9. 

\\/hen we think of classifications and standards as both material and 

symbolic, \Ve adapt a set of tools not usually applied Lo them. There 
are tools for analyzing built structures., such as strm:tural integrity, 
enclosures and confinements, permeability, and durability, among 
many others. Structures have texture and depth. The textural way of 

speaking of classifications and standards is common in organizations 
and groups. Metaphors of tautness, knots, fabrics, and networks per­
vade modem language (I .akoJ

J 

and Johnson 1980). 

The Indeterminacy of the Past: Multiple Times, Multiple Voices 

The third methodological theme concerns ihe f1asl as indetc,rr,1inate. 10 We 

are constantly revising our knowledge of the past in light of new 
developments in the present. This is not a new idea to historiography 
or to biography. \Ve change our resumes as we acquire new skills to 

appear like smooth, planned paths of development, even if the change 
had been unexpected or undesired. When we become members of new 
social worlds, we often retell our life stories in new terminology. A 
Ct)mtnon example of this is a religious conversion where the past is 
retold as exemplil)1ing errors, sinning, and repentance (Strauss 1959). 

Or when one comes ouL as gay or lesbian, childhood behaviors and 
teenage crushes become indicators of early inklings of sexual choice 
(Wolfe and Stanley 1980). 
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AL wider levels of scale, lhese revisions also mean the introduction 

of new voices-many possible kinds of interpretations of categories, 

texts, and artifacts. Multiple voin�s and silences are represented in any 

scheme that attempts to sort out the world. �o one classification 

organizes reality for everyone-for example, the red lighl, yellow light, 

green light traflic light distinctions do not work for blind people (who 
need sound coding). In looking to classification schemes as ways 01' 

ordering the past, it is easy to forget those v.,ho have been overlooked 

in this way. Thus, the indeterminacy of the past implies recovering 

multivoc:aliLy; it also means understanding how standard narratives 

that appear universal have been c:onsLructed (Star 1991 a). 

There is no way of ever getting access to lhe past except. through 

classification systems of one sort or another-formal or informal, hi­

erarchical or not. Take the apparently unproblematic statement: "Jn 

1640, the English revolution occurred; this led to a twenty-year period 

in. which the English had no monarchy." The classilications involved 

here, all problematic, include the following: 

• TI1e current segmentation of time into <lays. months, and years. 

Accounts of the .English revolulion generally use the Gregorian calen­

dat� which was adopted some I 00 years later, so causing Lranslation 

problems with contemporary documents. 

• The dassificaLion of peoples inlo .English, Irish, Scots, French, and 
so on. These designations were by no means so dear at. the time; the 

whole discourse of "naLional genius" or character only arose in Lhe 

nineteenth century. 

• The classification of events into revolutions, reforms, n:voks, rebel­
lions, and so forth (sec Furet 1978 on thinking the French revolulion). 

There was no concept of"rcvolution" at the time; our current com:cp­
tion is marked by the historiographical work of Karl Marx. 

• '\-Vhat do we classify as being a "monarchy?" There is a strong 

historiobrraphical tradition that says that Oliver Cromwell was a mon­

arch-he walked, talked, and acled like one after all. Lncler this view, 

tl1ere is no hiatus al all in this English institution; rather a usurper 

took the throne. 

There are two major historiographic schools of thought about using 

classification systems on the past. One maintains that we should only 
use classifications available to actors at the time, much as an ethnog­

rapher tries faithfully to mirror the categories of their respondents. 
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Authors in this tradilion warn against the dangers of anachronism. 
Hacking ( 1995) on child abuse is a sophislicated version that we discuss 
in chapter 7. If a category did not exist contemporaneously, it should 
not be retroactively applied. 

The other school or thought holds that we should use the real 
classifications that progTess in the arts and sciences has uncovered. 
Often history informed by current sociology will cake this path. For 
example, Tort's (1989) work on "genetic" classification systems (which 
were not so called at the time, but which are of vital interest to the 
Foucaldian problematic) imposes a post hoc order on nineteenth-cen­
tury classification schemes in a v.iriety of sciences. Even though those 
schemes were perceived by their creators as responding solely to the 
specific needs of the discipline they -.vere dealing with (etymology, say, 
or mineralogy), Tort demonstrates that there was a link between many 
different schemes (both dire<:t in people shifting disciplines and con­
ceptual in their organization) that allows us to perceive an order 
nowhere apparent to contemporaries. 

From a pragmatist point of view, both aspects are important in 
analyzing the consequences of modern systems of classification and 
standardization. vVe seek to understand classification systems accord­
ing to the work that they are doing and the networks within which 
they are embedded. That entails both an understanding of the cate­
gories of those designing and using the systems, and a set of analytic 
questions derived from our own concerns as analysts. 

When we ask historical questions about the deeply and heterogene­
ously structured space or classification systems and standards, we are 
dealing with a four-dimensional archaeology. The systems move in 
space, time, and process. Some of the archaeological structures we 
uncover are stable, some in motion, some evolving, some decaying. 
They are not consistent. An institutional memory about an epidemic, 
for example, can be held simult.aneously and with internal contradic­
tions (sometimes piecemeal or distributed and sometimes with entirely 
diflerent stories at · different locations) across a given institutional 
space. 

In the case of AIDS, classifications have shifted significantly over the 
last twenty years, including the invention of the category in the 
1980s-from gay-related immune disorder (GRID) through a chain of 
other monikers t.o the now accepted acquired immune deficiency syn­
drome (AIDS). It is now to some extent possible to look back at cases 
that might previously have been AIDS (Grmek 1990) before we had 
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When Is It a Harley? 

One of the ways the past becomes indctcnninate is through g1·,1dual 
shifts in what it means to "really be" something-the essence of it. 

Sitting in a tattoo parlor. surrounded by people J do not usually hang 
out with. Young men in black leather vests and sun-bleached hair. l turn 
1.0 the waiting room reading material, which in this case is the monthly 
Thunder Press, a newsletter for motorbike aficionados. The lead art.icle 
a�ks the question: "Is It Still a Harley" if you have cmtomi7.cd your bike 
yourself? The Oregon Department of :\fotor Vehicles makes the defini­
tive <:all: "Anything that is not totally factory built will make it a rccon­
struded moton:yde, and it will be called 'assembled' on the title" (69). 

A major activity in the Harley social world is customizing features of 
one's moton:yde, and there are important symbolic and affiliative signs 
attached to the customizing process. Deleting the name Harley from the 
registration form is perceived as an insult to the owne1: and this insult 
is stitched together in the anicle with others that come from the gov­
ernment toward bikers (restricting meeting places, insisting on helmet­
wearing, being overly enthusi,1stic: in enforcing traffic violations by 
bikers). 

This is a pure example of the politic� of es�ence, of identity politics. 
It is echoed in many areas of life, for example, in James Davis' (1991) 
classic study Who Is Black? where the question of the <me-drop rule in 
the United States, and the rejection of mixed-race people as a legitimate 
category is an old and a cruel story. The central pro<:ess here is the 
disiilla1ion of the sine qua non out from the messy and crenellated 
surrounds-the rejection of marginality in favor of purity. 

When 1hi.� ocnus, the suITering of the marginal becomes privatized 
,md distributed, creating the conditions for pluralistic ignorance ('Tm 
the only one"). Meeting the purity criteria of the cssentiafo:ed category 
also btx:omes bureaucratized and again the onus is shifted to the indi­
vidual alone. Only when the category is joined with a social movement 
can the black box of essence be reopened, as for example with the recent 
uprisings and demonstrations of mixed race Hispanic people toward the 
U.S. census and its rigid categories. The problem becomes clear if one 
is both black and Hispanic, a common combination in the Caribbean. 
Through which roaster trait will the government perceive you? 
-Leigh Star 
Source: Anonymous, "Is It Still a Harley," Thunder Press 5:4 (July 1996, 
1 and 69). 
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the category (a problematic gaze to be sure, as Bruno Latour (forth­
coming) has written about tuberrnlosis). There are epidemiological 
stories about trying to collect information about a shameful disease; 
!..here is a wealth of per:;onal and public narratives about living with it. 
There is a public health story and a virology story, which use different 
Gttegory systems. There are the standardized forms of insurance com­
panies and the categories and st.1.nd.-irds of the Census Rureau. When 
an attempt was made to wmbinc these data in the 1980s to disenfran­
chise young men living in San Francisco, from health insurance, the 
resultant political challenge stopped the combination of these data 
from being so used. At the same time, the San Francisco blood h,mks 
refused for years to employ HIV screening, thus denying the admis­
sion of another category to their blood labeling, as Shilts (1987) tells 
us, with many casualties as a result. Whose story has categorical ascen­
dancy here? That question is forever morally rnoot-all of the stories 
are important and all of che categories tell a diflerent one. 

Practical Politics 

�1 ·he fourch major theme is uncovering the practical politics of classifying 
awl standardizing. 'fhi<; is the de.sign end of the spectrum of investigat­
ing categories and standards as technologies. There are two processes 
associated with these politics: arriving at categories and standards, and, 
along the way, deciding what will be visible or invisible within the 
system. 

It follows from the indeterminacy discussed above that the spread 
or enforcemem of categories and standards involves negotiation or 
force. Whatever appears as universal or indeed standard, is the result 
of ncgotiacions, organizational processes, and conflict. How do these 
negotiations take plan:? Who determines the final out(:ome in prepar­
ing a formal classification? Visibility· issues arise as one decides where 
to make cuts in the system, for example, dovm lo what level of detail 
one speciGes a description of work, of an illness, of a setting. l:kcause 
there are always advantages and disadvant.1.gcs to being visible, this 
becomes crucial in the workability of the schema. As well, ordinary 
biases of what should be visible, or legitimated, within a particular 
Kheme are always in action. The tradc-otls involved in th.is sort of 
politics are discussed in chapters 5 on tuberculosis and 7 on nursing 
work. 

Someone, somewhere, must decide and argue over the minutiae of 
c:lassi1)·ing and slandardi;dng. The negotiations themselves form the 

-- -- --- -
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There's No Such Thing as a Rodent 

An article in the San Jose Afen:ury: New, by Rick vVeiss declares: "Re­
searchers say there's no such thing as a rodent." He quotes an article 
from Nnture, which argues LhaL the 2,000 species of animab ordinarily 
umsidered rodents-including rats, mice, and guinea pigs-did not 
evolve from a common ancestor. The finding is deeply controversial. 
VVeiss says, "On one side are researchers who have spent their careers 
hunched over fossils or skeletal remains to determine which animals 
evolved from which." On the other, the article continues, arc those who 
would use DNA analysis I.O make the determination. The fossil studiers 
say that D"KA is nol yet accurate enough. The classification of species 
bas always been deeply mutroversial. Biologists speak of a rough cut 
among their ranks: lurnpers (those who see fewer categories and more 
commonalties) versus splitters (those who woulci name a new species 
with fewer kinds of difference cited). There are always practical conse­
quences for Lhese names. Splitters, for example, often included people 
who wanLed a new species named after them, and the more species there 
are, the more likely is an eponymous label. The deliberately provocative 
headline of this article demands a respon�e: "well, don't tell that LO my 
cat." \Ve ofren rckr implicitly in this fashion to the power of naming­
blurring the name of the category with its members. (San Jose Mercwy 
New,, June 13, 1996: 5A by Rick Weiss) 

basis for a fascinating practical ontology-our favorite example is when 
is someone really alive? ls it breathing, attempts at breathing, or 
movement? And how long must each of those last? \Vhose voice will 
determine the outcome is sometimes an exercise of pure power: We, 
the holders of western medicine and scions of colonial regimes, will 
decide what a disease is and simply obviate systems such as acupunc­
ture or Aryuvedic medicine. Sometimes the negotiations are more 

subtle, involving qucstiom such as the disparate viewpoints of an 
imtirnnologist and a surgeon, or a public health official (interested in 
even rme case of the plague) and a sLatisti(ian (for whom one case is 
not relevant). 

Once a system is in place, the practical politics of these decisions are 
olten forgoucn, literally buried in archives (when records are kept at  
all) or built into software or the sizes and compositions of things. In 
addition to our archaeological expeditions into the records of such 
negotiations, this book provides some observations of the negotiations 
in action. 
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Finally, even where everyone agrees on how classifications or stan­
dards should be established, there are often pr.:ictical difficulties about 
how to craft them. For example, a classification system with 20,000 
bins on every form is practically unusable for data-enLry purposes. The 
constraints of technological record keeping come into play at every 
turn. For example, the original ICD had some 200 diseases not because 
of the nature of the human body and its problems but bc(:ause this 
was the maximum number that would lit the large census sheets then 
in use. 

Sometimes Lhc decision simply about how fine-grained to make the 
system has political consequences as well. For instance, describing and 
recording someone's tasks, as in the case of nursing work, may n:iean 
comrolling or surveilling their work as well, and may imply an attempt. 
to lake away discretion. After all, the loosest classification of work is 
acc:orded to those with the most power and discretion who are able to 
set their own terms. There are financial stakes as well. ln a study of a 
health insurance company's system of classifying for doctor and patient 
reimbursement, Gerson and Star (1986) found that doctors wanted the 
most fine-grained of category systems, so that each procedure could 
be reimbursed separately and thus most profitably. Data-enlry person­
nel and hospit.al administrators, among othe1-s, wanted broader, sim­
pler� and c:oarser-grained categories for reasons of effidency. · fhcse 
conflicts were, however, invisible to the outside world, which received 
only the forms for reimbursement purposes and a copy of the code­
book for reference. Both the conlcnt of the categories and the struc­
ture of the overall scheme arc concerns for due process within 
organizations-whose voice will be heard and when will enough data, 
of the right granularity, have been collected? 

Infrastructure and Method: Convergence 

These ubiquitous, textured dai;sifications and standards help frame 
our representation of the past and the sequencing of event� in the 
present. They (:an best be understood as doing the ever local, ever 
partial work of making it appear that science describes nature (and 
nature alone) and that politics is about social power (and social power 
alone). Consider the case of psychoanalysts discussed at length in 
Young ( 1995 ), Kirk and Kutt:hins ( 1992), and Kutchins and Kirk 
(1997). To receive reimbursement for their procedures, psychoanalysts 
now need to couch them in a biomedical language (using the DSM). 
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Fitting Categories to Circumstances 

An a<.:ademic friend on Lhe East Coast tells an anecdote of negoLiation 
with her long-term psychoanalysl about how lo fill out her insurance 
fonns. She was able to receive several free sessions of therapy a yea1· 
under her health insurance plan. Each yea1; she and her therapist would 
discuss how best to categorize her. It was imporLalll Lo represent the 
illness as seriom and long-term. Al Lhe same time, they were wor­
ried that the information about the diagnosis might not always remain 
confidential. What could they label her that would be both serious 
and nonstigmatizing? Finally, they settled on the diagnosis of ohsessive­
compulsive. No academic would ever be penalized for being obsessive­
compulsive, our friend concluded with a wry laugh! (Kirk and Kutchins 
(1992) document similar negotiations between psychiatrists and 
patients.) 

Theoretically, this rubric is anathema to them, systematically replacing 

the categories of psychoanalysis with the language of the pharmaco� 

poeia and of the biochemistry of the brain. The DSM, however, is the 
lingua franca of the medirnl insurance companies. Thus, psychoana­
lysts use the categories not only to obtain reimbursement bul as a 
shorthand to communicate with each other. There are local translation 

mechanisms that allow the DSM to continue to operate in this fashion 
and, at the same time, to become the sole legal, recognized repre­
sentation of mental disorder. A "reverse engineering" of the DSM or 
the ICD reveals the multitude of local political and social struggles 

and compromises that go into the constitution of a "universal" 
classification. 

Standards, categories, technologies, and phenomenology are in­
creasingly converging in large-scale information infrastmcture. As we 
have indicated in this chapter, this convergence poses both political 

and ethical questions. These questions are by no means obvious in 
ordinary moral discourse. For all the reasons given above, large-scale 
classification systems are often invisible, erased by their naturalization 
into the routines of life. Conflict and multiplicity are often buried 
beneath layers of obscure representation. 

Methodologically, we do not stand outside these systems, nor pro­
nounce on their mapping to some otherworldly "real" or "constructed" 
nature. Rather, we are concerned with whal they do, pragmatically 
speaking, as scaffolding in the conduct of modern life. Part of that 
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analysis means understanding the coconstruc:tion of dassificaLion sys­
tems with the means for data collection and validation. 

To c:larif}' our posiLion here, let us take an analogy. In the early 
ninet<.:enth century in England there wen� a huge number of capiLal 
crimes; starting from stealing a loaf of bread and going on up. Precisely 
because the penalties were so draconian, however, few juries would 

ever impose the maximum sentence; and indeed there was a drastic 

reduction in the number of executions even as the penal code was 
progressively strengthened. There arc two ways of writing this history; 
one can either concentrate on lhc creation of the law; or one can 

concentrate on the way things worked oul in practice. This is very 
similar to the position taken in Latour's We Hm;e Never Reen Modern 

(1993). He argues that 1-ve can either look at what scientists say they 
are doing (working wiLhin a purifit:d realm of knowledge) or at what 

they adually are doing (manufanuring hybrids of nature-culture). \Ve 
think both are important. We advocate here a pragmatic methodologi­
cal development-pay more attention to the classification and stan­
dardizaLion work that allows for hybrids to he manufaclured and so 
more deeply explore the terrain of the politics of science in action. 

The point is that both words and deeds are valid kinds of account. 
Early sociology of science in the acLor-network tradition concentrated 

on the ways in which it <:omes to appear that science gives an o�jective 

account of natural order: trials of strength, enrolling of allies, cascades 
of inscriptions, and the operation ofimmutable mobiles (Latour 1987, 
1988). Actor network theory drew attention lo the importance of the 
development. of standards (though not to the linked development of 
classification systems), but did not look at these in detail. Sociologists 
of science invited m to look at the prol:ess of producing something 
that looked like what the positivists alleged science to be. vVe got to 
see the .Janus face of science as both consl1w:t.ed and realist. ln so 

doing we followed the actors, often ethno..,rraphically. We shared their 
insights. Allies mu.st he enrolled, translation mechanisms must be set 
in Lrain so thal, in the canonical case, Pasteur's laboratory work can be 

seen as a direct translation of the quest for French honor after defeat 
in the ballkfield (Latour 1988). 

By Lhe very nature of the method, However, -.vc also shared the 
actors' blindness. The actors being followed did not themselves see 

what ·was excluded; they constructed a world in which that exclusion 
could occur. Thus if we just follow the doclors who create the lCD at 

the WHO in Geneva, we will not see Lhe variety of representation 
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systems that other cultures have for classifying diseases of Lhc body 
and spirit; and we will not see the fragile networks these classification 
systems subtend. Rathe1; we will see only those who are strong enough 

ancl shaped in such a fashion as to impact allopathic medicine. \Ve will 
see the blind leading the blind. 

This blindness occurs by changing the world such that the sptem's 
descripLion of reality becomes true. Thus, for example, consider the 

case where all diseases arc classified purely physiologically. Systems of 
medkal observation and treatment are set up such that physical mani­
festations are the only manilestmions recorded. Physical treatmems are 
the only treatments available. Under these conditions, then, lo,sri.cally 
schizophrenia may only result purely and simply from a chemical 
imbalance in the brain. Tt will be impossible to think or ad otherwise. 
\Ve have called this the principle of convergence (Stai� Row·ker and 
Neumann in press). 

Resistance 

Realily is 'that which resists,' according to Latour's (1987) Pragmatist­
inspired definition. The resistances thal designers and users encounter 
will change lhc ubiquitous networks of classifications and standards. 
Although convergence may appear at times to create an inescapable 
cycle of feedback and verification, the very multiplicity of people, 
things and processes involved mean lhat they are never locked in for 
all time. 

The methods in this chapter offer an approach to resistance as a 
reading of where and how political work is done in the wor-ld of 
classifications and standards, and how such artifacts can be prohlema­
tized and challenged. Donald MacKenzie's (1990) wornlerful study of 
"missile an:uracy" fornishes the best example of this approach. In a 
concluding· chapter to his book, he discusses the possibility of "unin­
venting the bomb," by which he means changing society and technol­
ogy in such a way thar the atomic bomb becomes an impossibility. Such 
change, he suggests, can he carried out in part at the overt level of 
political organizations. Cnu:ially for our purposes, howeve1� he also 
sensitizes the reader to the site of the development and maintenance 
of technical standards as a site of political decisions arrd struggle. 
Standards and classifications, however dry and formal on Lhc surfa(:es, 
are suffused with traces of political and social work. \-Vhether we wish 
lo uninvent any particular aspect of complex information infra-



50 Chapter 1 

structure is properly a political and a public issue. Because it has rarely 
been cast in that light, tyrannies of various sorts flourish. Some are the 
tyrannies of inertia-red tape-rather than explicit public policies. 
Others are the quiet victories of infrastructure builders ins<:ribing their 
politics inlo the systems. Still other are almost accidental-systems that 
become so complex that no one person and no organizalion can 

predict or administer good policy. 
The magic of modern technoscience is a lot of hard work involving 

smoke-filled rooms, and boring, lists of numbers and settings. Tyranny 
or democracy, its import on our lives cannot be denied. This chapter 

has offered a number of points of departure for evaluation, resistance, 
and better analysis of one of its Least understood aspects. 



I 

Classification and Large-Scale 
Infrastructures 

In the following three chapters, which analyze the international clas­

sification of diseases (ICD) we look at the operation of classification 

systems in supporting large-scale infrastructural arrangements. Chap­

ter 2 concentrates on the text of the ICD itself; producing a reading 

of this classifi<:ation which has over the past century ingrained itself in 

a multiplicity of forms, work arrangements, and laws worldwide. \,Ve 

examine how its internal structure alfords the prosecution of multiple 

agendas. Chapter 3 discusses the history of the ICD, showing how it 

has changed over time in step ;vith changing information tedmology 

and changing organizational needs. Chapter 4 draws general design 

implications from the study of this highly effective, long-term, and 

widc-�cale classification scheme. 




