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Reaching the Limit

When Art Becomes Science

8eatriz da Costa

The politically oriented anist engaged in technoscienrific discourses faces significant chal-
lenges. She has to be versatile within the theoretical framework developed in disciplinary
areas such as science and cultural smdies, acquire rhe technical andlor scientific skill base
needed in her chosen area of investigation, and develop an arcistic language appealing to

peers in her field while remaining accessible to a nonexpert audience. In addition, for the
more activist-inclined anists in this area, interactions with ocher (nonarcist) activist
groupings are often indispensable, resulting in yet another set of skills and modes of
interaction to be acquired.
Given the limited funding opportunities for most artistic endeavors, especially the ones

that dare co affirm politicized discourses as part of their creative processes and public
manifestations, the acquisition of such a broad range of skills can be difficult. For the
privileged few entering a flexible, multidisciplinary Ph.D. program, a long-term research
residency, or other kinds of work environments designed to support these types ofknowl-
edge acquisition, the in-depth development of such a practice might be a possibility. But
let's be realistic. Not only are the above options limited in their capacity but, in addition,
most politically oriented artists became "radicalized" through real-life experience, com-
monly define their place of research outside the walls of academia, and only reluctanrly
admit their parcial dependence on the latter to begin with.
However, given rhe educational system in the United Stares, which places arc educa-

rion, with the exception of a few independent art schools, inside the university, members
of this more radical strain of artists often find their employment and source of income
back in the academy itself, even if preceding activities which led to a mature practice
cook place in less sanctioned environments. Not only are job opportunities outside the
university scarce (even more so than within it), bue direct access to the locations where
science is being conducted is often a necessity for those who wish to become aCtive players



Before we delve into such issues, ler
this type of knowledge production and
call the "political rechnoscienrific arrist.

us firsr look ar the environment rhar gave rise to

,examroe 
more closely rhe figure rhar we might

"New Media Art" and the Emergence of the Art ist as a ,rspecif ic,, Intel lectual

In the early 1990s we have seen the increased popularity ofa new disciplinary area wirhinthe visuai arts. sometimes referred ro as "new media art,,, ,'emergenr 
rechnology arr,, or(at worst) "computer art," this area incorporares rhe use and ctirical examinarion of a rangeof new media, tools, and technologies rhat have become availablewith the advenr of per-sonal compuring and rhe decrease in cosrs foi anything erectronic. .,Net 

art,,, ,.interacrive
art," and "robotic art" are just a few of these recenrry emerged and newry categorized,subfields. szhereas art since modernism has always had members who actively engagedin reexamining and expanding their forms and means of expression (from land art tofluxus, installarion art, video arr, sound arr, etc.), the incorporation ofdigital technoiogiesrepresented a shifr of significant enough magnirude rhar endre programs, and by noweven departments (rarher than just isolated ,,special 

ropics,, classes), dedicated ro rheexamination and expansion of rhese areas have been established.
obviously, the willingness of universities and other insrirutions of higher educationto invest in rhese areas did not srem merery from intellecrual curiosiry, bur from theidentified need to educate ageneration ofsrudenrs versarile in borh the technical and rheaesthetic aspecrs of digital media. Equipped wirh rhese skilis, rhey wourd be abre robecome active participants in th. .rr.r-opanding informarion ,o.i..y under capiral.Parenrs who mighr previously have been opposed ro supporting education in rhe arrs, afield with dubious career options and a questionable placemenr iecord fo, economic pros-periry' were suddenly willing to send their offspring ro arr school with the hope that theirioved ones would one day stake a claim within rhe digiral media and rejared industries.

Luckily, only a smalr subsection, if any, of rhe an faculry engaged in emergent tech_nologies are in the business ofeducaring rhe next generarion ofnew media entrepreneurs.
Rarher, mosr faculty srill artempr ro equip rheir srudenrs with the same criticai abilidesrhat have been pan ofartistic educarion for decades. These include not only the rigorousexaminarion of the qualities inherenr in any media, bur also their current use and srarusin society ourside the realm of arristic production.

For digiral rechnologies this presenred a very rnreresrrng proposition. After all, students
were trained to use, appropriate, and take apart rhe very machines and rheir electronic
subsections that were in the process of ttansforming our sociery wirh grear force and speed.
$Thereas some simpiy used their new abilities to furrher .h. .*purrf;o., of arristic disci-plines and their attached formulas for aesrheric expression, others atrempred to redefine
rhe very site of art icelf.6 In some cases, "sire" simpry implied venue. The \zodd sTide
sfeb has become one ofsuch newly acquired venues for the arrs. In orher cases, however.
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the usage of digital technologies has meant rhe exploration of topical areas and sociall,
phenomena intimately linked to the scatus and functionality ofth"r. rr"ry technologiesii
themselves. Acrivities such as data categorizatron, (eiectronic) information arrtril,rti'oorj

:5"::11t,:"*:illance, 
collective action facilitared (at leasc partially) by electroni. -"aiai

and collaborative information accumulation and disuibution allhave become ..ri..r" ioi
artistic investigarion and action. 

'
obviously aftists were nor rhe only peopre presenr at these newly found sir.s. p.ogram-,

mers, activists, information theorists, academics, engineers, journalists, and others werer
involved in exploring and shaping instances ofthese newly availabie information technolq-,
gies' Sometimes members of these fields would work togerher, ar orher times in comperi-
tion, but everyone was certainry fuered by a sense of noveity and excitement.tilzhat emerged among the more poiitically inclined early explorers of informatioa
technologies was a sense that previously established models-or ,,bry', 

m.di"i nil;r;l
obtained a whole new toor kit ready to be expiored and expanded. Earry iir,r.*, ,*ili
Nettime were dedicated not onry to building a ne* pr"tfor.., fo, .,op.n','.o.rr-;r';.']l;Ji
but also to specifically using this arena to fu.ilitut. discussions to examine new capitalisr j
formations made possible through the \fodd \fide web and ro exchange information I
and ideas for potential subversion of this power at pray. other discrrssifn ;;;;1
listservs focused on topics such as feminism in the digical age faces)e 

". ,;;;.;il; j
developments under global capital (undercurrenlr),10 to n"u-. ]rrrr,*o.'*.;r" ;;;k i
formation of independenr media outlers, such as Indynzedia,rl enabfing the growing move_,,f
ment of citizen journaiism to flourish.

A culmination of this shift in information acquisirion and distribution, and thereby
the construction of knowledge itself, was the framework deveioped for'\T/ikipedia. Albeit
not capable of hosting direct exchanges among people, wikipedza,composed of articles by
self-declared experts in given fields, collectively rewritten and edited by other individuals
who declare themselves to be the same, is by now one of most f..qrr.niry consurted ency_
ciopedias of our time. N7hile the contributions in lyikipedia may l,ook similar when com_pared to its more "officiaI" precursors, the open contriburion platform-and thereby irscontributor profiles-certainly don't. wlk;pidza has changed the nature of collaboration
with respect ro knowledge production and greatry chailenged the notion, definition, and
status of the "expert"' Vhat a difference from the carefully nominated contriburors to theEncyclopaedia Britannica, often carrying the weight of a Nobel prize or similar award, ofdistinction!12 \Thereas opinions regarding the usefiJness andior the positive impact of\Ntihipedia certainly vary (celebrated by some, fiercely disputed by och.rs;, one thing is for
sure: a resource that has become the one-stop reference for thousands of students andprofessionals (as weli as other individuals) around the wodd has to be looked arseriousiy.

Much in the tradition of the "computer hobbyists" and analog electronic artists of the1970s and 1980s' artisc/engineer teams started building their o*n electronic hardware

Beatriz da Costa

368

'"t ''l



] ;ni
ir,'f;i ';

:

tools as well as designing software programs and plarforms. In this case the rask is slightly
more difficult, at least with respect to distribution. The open source approach used in
many software initiatives doesn't translate as well into rhe wodd of resistors and diodes.
The common black box, with its abilities ro send software packages anywhere, is suddenly
missing'r3 However, as communicative objecrs, hardware tools and projecrs have been
shown ro be very effecrive.

The Bureau of Inverse Technorogy (BIT)'1 was one of the earry groups to explore rhe
powers a functional tool could hold when being developed foth. p,rrpor. of raising
awareness around social injustice, rather than for commercial exploitation. The BIT
Suicide Boxt5 consisted of a morion derection video system designed ro captrue vertical
activity' Once it had detected an object falling in fronr of its lens, ir would gigger record-
ing of the motion. The Suicide Box was instailed on the Gorden Gate Bridge in 1996,
one of che most prominent suicide locarions in the Unired Srates. Anorher example was
the BIT rocket' It was designed to provide a clear video srream ar six hundred feet altirude
to a ground receiver. Launched from rhe ground, BIT rocker was used ro documenc crowd
artendance during demonstrarions at a cime when sanctioned news and media outlers
appeared to have "accidentally" forgotten ro underrake rhese estimates rhemselves.

The Instirure for Appried Auronomy (IAA)16 is anorher group invesred in developing
arrist/activist inspired rools. Graffiti\Trirer,tr rhe projecr rhat launched rhe group,s p"lr*
visibiliry, was a firsr instance of exploring rhe norion of a "conresrarional roborics.,, Ir
consisred of an enhanced remore-conrrolled car equipped wirh spray cans, a microcon-
tro-ller, and a type pad. Any message up ro sixty-four characrers .orrja r. ryped in, and
would be sprayed onto the streer at a desired location, without irs human controliers being
present at the locale. Action could thus be underraken removed from the eyes of aurhoriry
and, even more importanr, individuals who mighr have had iirle interest in expressing
their opinions publicly in the form of gn{fi,ti became involved through mere fascinarion
with this new and unusual interface. For groups rangingfrom Gid S.o.rr. to police officers,
Graffiti$Triter was successful in its mission ro expand parricipanr demographics and
promore the notion ofa conresrarional roborics.

So Iet us look ar what lessons might have been learned by rhe "polirical technoscience
artisr in becoming" from the developmenrs described above. on rhe one hand, we see
increased sophistication in rhe use of digitat and electronic rechnologies. Skills such as
software development and electronic board design, commonly associared wirh disciplines
other than 6hs 2115-n2rnely, compurer science and engineering_have suddenly become
patt of the arrisric tooi kir. $/irh rhar have come nor only an exrension ofpossible mediafor artistic ptojecrs bur also a shift in srarus for thearrisr herself The drscrp.lin ary familiesof engineering and compurer sciences enjoy a srronger economic foothold in our socierythan the arts ttaditionally d,id, and with that foothordcomes a superiorpower base. Arrjstsworking berween rhese discipii nary arcasnow had. a cho.ice, if theydesired ro obrain rheirpiece of rhe economic pie; a career wirhia rhe drgirar ^"a -.ir^ l"iusrries became a
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of socioscientific discourses and their (mis)appropriation bv curtural, poriri-

cat, and economrc forces.
-vhen we ask w-hat rype of role the intellectual should assume once she has rejecredthe impetus to function as the "bringer and master of trurh,, i., o,r. ,o.i"f F;;

::*:^::-t:,":,.:.,.onrid.r 
the distinction between rhe ,,universat,, 

and the ,,specific-
lnterectual. unhke the "universal" intellectual, whose dury was ro serve 

", 
,,tt.

consciousness/conscience of us alr" and whose primary task was to fulfiti rhis ;iss;;through the wrirten word, discanced and removed from the peopre who were id"rrrd;as the supposed beneficiaries of such discourses, che ,,specific,, 
;rr..ti...,rut ;;.il;:l

of a group of people that was originally not given the status of intellectuals at all",Engineers, machematicians, physicists, and other scientists were respected for tt 
"irexpertise and speciaiized knowledge, bur were by no means given the ,ol. of .;;.;_

dental context providers. CitingJ. Robert oppenheime. u, u., ou-pre, Foucault identifiesa moment in history in which the intellectual was heid u..or...rt"bi. by poiiticai powers.
not because of his [rzc] discourse' but precisely because of his expertise and specialized
knowiedge'2 oppenheimer himself is described as one of the pivoral 6gures who simul-taneously assumed both roles: the "specific" intellectual, glrr"n Hs knowredge and dedi-cation to the discipline of physics, and the "universal,, one, given the affecr the nucrearthrear had on the worid ac the time. His discourse became, by necessity, a universal
one.

ific" inrellectr.rulr. l

Y:]:::":Tj1@i:: 
of,the pasc, these. individuats are .onf.o'n,.a *i.i-,-.".r.", Istruggles and share similar adversaries wirh the working and middle classes outside of theacademy: the ideoiogicai and economic influence of muirinational corporations (on knowi-edge production, among_many orher things) and capitar at latge,as *eil as the judicial

and police apparutuses.l Imposed .oop.."rion with the forces described above, combinedwith the expertise held by the "academic intellectual," has influenced the intellectual,s
ability and responsibiiity to participate in the political shaping of society as well as inthe "process ofpoliticizing intellectuals th.-selrr-.s."a oi.... .oni.o*rr"ion *i,n an ..adver-
sary" at hand is often ari rhat is needed in order to reflecr on one,s own position ofpowerand ability to act. The conduct of "objective" and ,.pure,, 

research, independenr from thepolitical "outside," becomes a less and less plausible position ro hold ar a rlme in whichindusrriai, military, and poliricar inrerests 
"r. 

dir"ctiy tied to funding provided by therespective institutions.t
Nrhat type ofrole is the artist engaged in the technosciences (certainly ranking amongthe most vulnerable disciplines subjected to the powers described above) to assume in thiscontext? How can the artist function as an activist intellectual situated between theacademy and the "general public" in an age in which global capital and political interestshave obtained an ever-increasing grip on the educational and public environmencs wheretechnical, scientific, and artisric knowledge production occur?
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lucrative option. This is rather diffetent from the "starving artist" life and the never-
ending hope co one day turn one's creations into highly traded commodities within the
commercial gallery world.
However, for those individuals interested in employing their newly obtained skills in

a different manner (which is most likely the case for our "political tcchnoscience artist''),
other opportunicies were opening up. Armed with the lessons learned from public inter-
ventionist art practices of the 1970s and 1980s, artists now realized that with a shift in
technology came che increased ability to create new forms of independent project and
information distribution. This time not confined in museums or carefully selected sites
for "public" art, but artists could infiltrate the very mechanisms designed co be the new
interfaces between knowledge production and society outside che arts. In the end, it
doesn't matter if lndY"ledia or \Vikipedia had been brought into existence by artists or not.
What matters is that they could have been. And many initiatives and artistic projects
emerged on the basis of this realization. IS

We could argue, then, that artists were put on the path of approaching the role of the
"specific intellectual'· characterized above. Rather than performing the role of an individ-
ual in search of a higher truth that will eventually be revealed and distributed co "the
masses" in the form of paintings, sculptures, and other works, artists were now in the
position co serve as interdisciplinary "experts" in an area that was considered to hold high
economic status.

The Artist as "Dissenter"

\Vhen looking at artists· ambition to venture into the scientific realm, things become
much more complicated. A common basic yet powerful skill, which allowed for the above-
mentioned developments to happen, is now missing: coding.
An artist able to design custom software is by no means a computer scientist, but he

or she is able to learn that trade within a couple of years and integrate it almost immedi-
ately inco artistic production and other projects of choice. The same holds true for basic
electronics knowledge. Even without formal training, artists have gained sophisticated
enough knowledge to build their own electronic boards and implementations in an effort
to design devices that will serve their particular needs. Bue let's remember here that the
important question is not how good or bad a programmer an individual artist is, but the
powers that are associated with that particular skill. It is programming under capital that
we're interested in.
If we look at the sciences, and in this context I am specifically interested in the life

sciences, where might we find the equivalent of "programming," a skill from which to
venture Out into all kinds of project ambicions? What is the trade of the life sciences that
will easily translate across platforms. that putS you in command of the black box in order
to conduct your future experiments? The answer is probably that there is no such trade.
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Learning how to use a microscope, a pipette, or a polymerase chain reaction (peR ) machinc
will help you to ease your life around thc laboratory, but unless you know what you are
looking at, what substances you're about co mix together, or why a specific piece of DNA
might be worth amplification, these skills will get you nowhere. Rather than a universal
machine, what we find arc highly specialized laboratories.
Another issue that must be taken into account is that scientific pursuit requires a very

different relationship to time. Litcle or no immediate feedback is received when you're
working in a wet lab. no error message. no debugging software assisting you in correcting
your miscakes. While software assisting tools obviously exist and have made both pre- and
postproduction in the lab mllch easier, in the end, organisms still need time to grow and
chemical reactions need rime to take place. Hours, days, weeks, or even months can pass
(in the case of molecular plant biology, for example) before results of an experiment can
be observed, analyzed, and the next step be pUt under way. Recent developments in
biology have obviously attempted to "fix" these latcncy aspens inherent in conducting
science. The Human Genome Project would not have been possible withoUt the creation
of the appropriate machinery and software applications, and fields such as bioinformatics
wouldn't exist. We also have thc emergence of synthetic biology, which attempts to push
the mechanization of lifc one step f.'lrther by crC'dcing desired traits from scratch and to
use lower-level organisms (such as bacteria) as input/output devices ready to be asscmbled
into a functional living "circuit.'",9
Increase in time usually means an incrcase in money as well. Since artists are accus-

tomed to work for free and are often happy not to outsource "lower division" labor tasks
to other people, this might not be an issue, but to invest five years for a project to come
to completion might be screeching one's involvement with the arc world a little bit.
Though the tolerance for production time needed has increased over the past years, there
are certainly limits to this end.
So how is the artist to navigate these laboratories? How can she acquire the skills nec-

essary in order to do anything meaningful with the organisms, solutions, petri dishes, and
instruments found in the lab? How can she get access to a lab to begin with? And finally,
how could she possibly finance the exuberant costS involved in conducting science? Is this

really the right way to go?
A look at Bruno Latour's influential book Science in Actio'l might be helpful in this

regard, not only to learn more about the challenges involved but also to reaffirm the labo-
ratory environment as one of the necessary places co investigate for artists wanting to be
involved in the shaping of technoscicnce discourses.
Latour introduces us to the difficulties any outsider will encounter in the pursuit of

understanding and retracing developments in the sciences. Starting with scientific litera-
cure, he reveals how the emergence of a scientific fact is brought to light. Rather than
being the "simple" act of publishing a recent discovery. it is only through the careful ref-
erencing of related, previously published articles and, even more important. by through
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the later referencing and rigorous examination by other members of the scientific com-
munity, that the discovery may eventually gain the status of a scientific fact. "When things
hold they start becoming true.,,20

For the outsider attempting to rerrace rhe emergence of this newly established fact, a
significant problem arises. Nor only docs she have to f.'1miliarize herself with the terminol-
ogy and language used in the paper, as well as the social and professional context in which
the study was being conducted, but she also has to do the same for every referenced paper
and every paper that references this paper. The curve is exponential.
Even worse, when research results arc controversial, the published literature will

become more and more technical. More experts will be asked co give their opinion and
will, by mere reference and citation, advance the acceptance of the study in either one
direction or the other (depending whether negative or positive modalities are used).21 This
shift toward the technical will make the penetration and understanding of literature even
harder for the outsider, and is thereby fulfilling its desired function. Qmsiders are to be
kept 011' of this discllssion. The number of people "allowed" even to formulate an opinion
about the controversy at hand is intentionally kept low, until the controversy is resolved
and ready co come to the surface as either a confirmed fact or a defeated one. Lacour names
our outside person, the person coming imo the scientific world attempting to retrace as
well as challenge a scientific f.'1ct,the "Dissenter."
Though challenging a scientific faCt might nor be the starting point, or even the moti-

vation, for an artist coming into the sciences, an attraction to scientific controversies very
well might be. After all, scientific controversies and the aspects of life we simply don't
know about are the ones most vulnerable co exploitation in the public media and other
interfaces designed to serve as mediators between scientific pursuit and political
decision-making.

Eventually, after having followed rhe endless literature threads, Latour's "Dissenter"
will have to enter (he place where he believes the published results originated: the labora-
tOry of the lead scientist. Whereas artists might not always be as diligent in reading all
the involved literature first, they will find themselves at the same location. After all,
science is best understood through practice!
\X'hat will the dissenter/artist find at (his location? [nstruments. Not really that much

closer to the actual natural phenomenon being studied, instruments arc serving as the
interface between "nature" and its human interpreters. Graphs, curves, and images are
provided by these devices in order to assist with the task of studying and interpreting, as
well as fostering, a scientific claim at hand.12

Now instruments (as well as observation skills!) are something {hat artists are used
to dealing with. Be it a scale to balance the right ingredients for paint or sculpture
material, or an oscilloscope to observe voltage drops, artists are certainly accustomed
to using them. It should come as no surprise, then, that former or current "new media
artists" are by no means the only ones who make their way into the scienrific laboratory.
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Rather, they are being joined by installation artists, video artists, painters, and others, all
arriving with the same interest in scientific inquiry and its relevance to their particular

practice.23
However, as we have seen above, knowing how to operate the instruments found in a

laboratory, from simple ones such as pipettes to more complicated ones such as PCR
machines, doesn't get you all that far in your ambitions to understand scientific pro-
cesses-let alone conduct your own science/art experiments. In addition, getting access
to a scientific lab for more than a one-time visit can be tricky, and any conduct of science

quickly becomes very expensive.
Artists have found a number of responses in order to attack these problems. and many

of these are still in the process of being developed. One example is the SymbioticA research
lab at the University of Western Australia. Here, a team of artists (Oron Catts and Ionat
Zurr) and scientists has convinced officials and administrators within rhe School of
Anatomy and Human Biology to house a collaboratively run research lab dedicated to the
development of artistic science projects. Rather than using the facility JUStfor their own
research, Zurr and Cares have opened the doors to other interested artists. ready to invest
the necessary time and training in order to conduct projects in this arena. Interested
individuals can apply for extended rcsidencies in order to achieve their goals.
In addition, Zucr, Catts, and their scientific collaborators have developed cheap do-it-

yourself techniques to build usually very expensive lab equipment (such as a laminar flow
hood) out of readily available home construction materials, and are conducting workshops
around the world in order to spread their knowledge. These types of workshops are con-
tributing to a larger model developed and experimented with by a number of artists in

the field.

Public Amateurism

Practicing and theorizing the notion of pllblic amatellriJ1II is a task that a number of artists
have undertaken in recent years. Rather than attempting to achieve expert statuS within
the sciences, artists have ventured to find help in the realm of hobby ism and do-it-yourself
home recipes for conducting scientific experiments.
The Bioted) HobbyiJl4 attempted co combine a hobbyist approach with artistic projects.

Available as an on-line as well as a print publication, it consists of contributions from the
anists Natalie Jeremijenko, Heath Bunting/s Eugcne Thacker, and others. The magazine
offers descriptions of DIY artistic-scientific experiments combined with step-by-step
insrructions and advice on how to obtain the necessary materials. The print edition, C,-e-
(JlizJc Biotechnology: 1\ UJer's 1\lomut/,26 includes theoretical writings by the authors. One of
these contributions, "Notes Towards a Sociology of Computer Hobbyism, ..27 examines the
analogies between computer hobbyism of the 1970s and the proposed biotech hobbyism

in the 1990s.28
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Critical Art Ensemble (CAE) developed its notion of amateurism from its discourse on
Tactica/ "Jedia and the lay-cxpert relationship it observed taking place within ACT-UP.
CAE translated this notion imo its sciemific projects initially with Cnlt of the New E~'e
(with Paul Vanouse and Faith Wilding)29 while writing their book Digita/ Resistance. 30
However, the project series that fully merged theoretical discourse with practical imple-
memation was probably its work on the politics of transgenic organisms that culminated
in three projects. In their accompanying book The Alo/wilar Im'asion,ll the collective
developed a seven-point plan meam to serve as a guideline for negotiating the relationship
between transgenic production and cultural resistance:32

I. Demystify transgenic production and products
2. Neutralize public fear
3. Promote critical thinking
4. Undermine and attack Edenic utopian rhetOric
5. Open the halls of science
6. Dissolve cultural boundaries of specialization
7. Build respect for amateurism.

Poims 1 through 4 were certainly enacted throughout all three projects, with Gen-
Terra

l
.
l being the one most closely looking at poim 2. Points 5-7. however, the ones of

most interest to us in this context, found their biggest manifestation in Molml/ar Inva-
SiOll

H and Free Ra1Jge Grains. 3~ AlolecN/m'lnvasiol1, a project by CAE, Claire Pentecost, and
myself, examined the possibilities of reverse engineering Monsanro's highest cash crop,
the Roundup Ready (RR) plant line.36 We attempted to sensitize Roundup Ready crops
to Monsanto's herbicide Round Up, the very poison they were designed to resist. Through
the application of the compound pyridoxal 5 phosphate (a compound often found in
vitamins, harmless to humans and the cnvironment) onto the leaves of RR crops and
exposure to sunlight, we undertook this task. Experiments to test our hypothesis were
conducted publicly within museum spaces and with the inclusion of interested students
and other groups ready to participate in this particular instance of amateur science in
action.

With Free Range Graim (CAE, da Costa, and Shyh-shiun Shyu) we went one step
farther, and in addition to conducting scientific experiments publicly, we included a
public lab. Specifically designed to test for transgenic reminiscence in processed food
products, visitors were invited to bring in recenrly purchased groceries, and we would
{cst for them. This project was of particular importance in Europe, where foods containing
traces of transgenic materials have to be labeled. However, the materials and lab equip-
ment used in Free Range GraillS were also the ones that contributed to raising initial sus-
picions by the police and the FBI at the beginning of the still ongoing federal investigation
of the group.p In this case, enacdng amateurism dearly didn'r go wirhout punishment.
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Claire Pentecost has developed the notion of amateurism in her own right and has been
working on theorizing the figure of the public amateur for quite some time. She writes:

In such a practice the artist becomes a person who consents (Q learn in public. It is a proposition
of active social participation in which any nonspecialist is empowered to lake the initiative to
question something within a given discipline, acquire knowledge in a noninstitutionally sanctioned
way, and assume the authority to interpret that knowledge, especially in regard to decisions that
affect our lives,The motive is not to replace the specialist, but to augment specialization with other
models that have legilimate claims to producing and interpreting knowledge.38

SubRosa is another group that has embraced practicing amateurism within the life
sciences. Though actual engagement with life materials isn't always the case in its projects,
the dcmystification of science and the critical examination of its political repercussions is

certainly at the center of its work.
Embracing demystification by and for amateurs was thus one of the ways in which

artists approached the difficult task of developing science-based projects.

Lay-Expert Relations

It should be clear by now [hat by political I don't mean local party politics or involvement
in "get out the vote" campaigns. Whereas I wouldn't objeCt to these activities, what I
believe to be of interest here is not the active involvement in changing the people at play
in caking command of the various institutions through which power is executed, but
rather the radical undermining and redefinition of these institutions themselves.
\X'ithin the life sciences and for our "politicallechnoscience artist," these would be the

institutions that provide the contemporary grounding for the "Right of Death and Power
over Life,,·19to be enactt'<i. The sites for action now become the research and businesses
involved in the agricultural, environmental, and biomedical domains.
Once again, artists obviously are nOt the only people found at these sites. Next to aca-

demic, political, economic, and artistically motivated individuals, we now also find a very
ditferent group of people. Namely, those who have in one way or the other been negatively
affected by the institmions mentioned above and who are in search of collective organiza-
rion for means of survival.
This group of people, who often develop an expert knowledge in their own right, tends

to act from a position of distrust in whatever governing and decision-making force~ might
be held responsible for a particular situation of concern-be it available medications and
funding for disease research or the environmental condirions in one's own neighborhood.
Involvement wichin the institutions of science and their related policy-making becomes
a necessity for those whose concerns aren't adequately addressed by the current social and
economic system, Gabriella Coleman's analyses of the psychiatric survivor movement and
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Mark Harrington's survey of aCtivities conducted by the Treatment ACtion Group, found
elsewhere in this anthology, provide excellent examples of the types of forces and chal-
lenges at play when a group of "dissenters" converges and organizes to resist, negotiate,
and change existing governmentalities~O responsible for the framing and treatment of
disease.

The lay-expert relationship and the interfaces used to stimulate participarion at these
sires vary among the examples cited above. The Biotech Hobbyist invites interested indi-
viduals to open their own bimcch kitchen in a home environment. Either by enhancing
existing educational science kits commonly used in high and middle schools (which can
now be found even at places like Toys'R'Us), or by distributing its own kits, the Biotech
Hobbyist is clearly a resource developed by practicing amateurs for inspiring new recruits.
No top-down approach is to be found, no "outreach" from an academic environment down
to the "ignorant" public. The emphasis here is on fun and play:1I
Though Critical Arc Ensemble embraces a similar notion of nonhicrarchical interaCtion

with any interested participant, the produCtion and development involved in order to bring
these projects into existence arc clearly dependent on active cooperation between scientific
experts and the group itself. The identification of pyridoxal 5 phosphate as a potential
candidate ro help render RR crops vulnerable to Monsanto's herbicide would not have been
possible witholH the help of Mustaf.'l Unlu, at the time a Ph.D. student in the deparrmem
of biology at the University of Pittsburgh. Similarly, we would not have been able to select
and order the lab equipment needed in order to run the experiments involved in Free Ral1ge
Grajm without the assisrance ofShyh-shiun Shyu, at the time a Ph.D. student in biology
at the State University of New York, Buffalo. Expertise was needed in both cases in order
to select the right materials and learn how to use and operate the equipment.
SymbioticA's research lab goes a step farther. In this case, collaboration between sci-

enrists and artists is not a tempomry alliance, but the permanent institutionalization of
this alliance within the university environment itself.42

In a lecture given a few years back in Germany, Latour talked about the eroding
boundaries between research conducted within scientific laboratOries and experiments
taking place on the "outside."

The sharp distinction between scientific laboratories experimenting on theories and phenomena
inside, and a political outside where non-experts were getting by with human values, opinions and
passions, is simply evaporating under our eyes. We are now all embarked in the same collective
experiments mixing humans and non-humans together-and no one is in charge. Those experi-
ments made on LIS , by LIS , for LIS have no protocol. No one is given explicitly the responsibility of
moniroring (hem. This is why a new definition of sovereignry is being called for.ll

Critical Art Ensemble's public experiments, the Biotech llobb)·j5t'S call for home experi-
mentation, and SymbioricA's promotion of self-designed and cheaply assembled labordtory
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equipmem all rely on public participation. "Audience" membets become active players
forced to take responsibility and assume their roles as part of publicly designed collective
experimems. In that sense, artists operating at the nexus between the laboratory and the
public are staging the new articulation of sovereignty being called for by Lacour.
I would like co end this chapter with a personal accoum of the conception, production,

and development of a recent project of mine, which served as a catalyst in getting me to
rethink how the "political technoscience artist" might have to act when starting to become
identified as a part of the educational system called the university, and associated with
the role of the "specific" intellectual. Having myself experimented with various formations
of lay-expert relations and their associated places for production, distribution, and crcation
of knowledge, I have come to ask myself at which point the political potential, so clearly
inherent in the arts in their ability co consciously work with matters of presentation and
represcntation, might break apart when approaching the sciences toO closely.

PigeonBlog: Interspecies Co·production in the Pursuit of Resistant Action

-a project by Bcarriz dOlCosta with Cina Hazegh and Kevin Ponto

"To make people believe, is [0 make them act."
-Michel de Certeau:4

Pigeol/B'ol~ was a collaborative endeavor between homing pigeons, artist, engineers,
and pigeon fanciers engaged in a grass-roots scienrific data-gathering initiative designed
to colk'ct and distribute information about air quality conditions to the general public.
Pigeons carried custom-built miniature air pollution sensing devices enabled to send the
collected localized information [0 an on-line server without delay (Figure 21.1). Pollution
levels were visualized and plotted in real time over Google's mapping environmrnt, thus
allowing immediate access to the collected information to anyone with conneClion to [he

Internet.
PigeonBlog was an attempt to combine DIY electronics development with a grass-roots

scientific data-gathering initiative, while simultaneously investigating the potentials of
interspecies co-production in the pursuit of resistant action.46 How could animals help us
in raising awarenesS of social injustice? Could their ability to performing tasks and activi-
ties rhat humans simply can't, be exploited in this manner while maintaining a respectful

relationship with the animals?
PigeollBIog was developed and implemented in Southern California, which ranks among

thc ten most pollmcd regions in the coumry. Its aims were (1 ) to reinvoke urgency around
i\ topic that has serious health consequences but lacks public action and commitment to

change. (2) to broaden the notion of a citizen science while building bridges between
scientific research agendas and activist-oriented citizen concerns, and (3) to develop
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Figure 21.1 A homing pigeon in the PigeonBlog project. Photo copyright 2006 Susanna Frohman,
photographer of the San Jose Merwry News. All right reserved.

mutually positive work and play practices between situated human beings and other
animals in technosciemil1c worlds.
When thinking of pigeons, people tend to think of the many species found in urban

environments. Often referred to as "flying rats," these birds and their impressive ability
to adapt co urban landscapes aren't always seen in a favorable light by their human cohabi-
tants. At least by association, then, Pigeol1Blog attempted co starr a discussion about pos-
sible new forms of cohabitation in our changing urban ecologies and made visible an
already existing world of human-pigeon interaction. At a time where species boundaries
are being actively reconstructed on the moleculaf level, a reinvestigation of human to
nonhuman animal relationships is necessary.

PigeonBIog was inspired by a famous photograph of a pigeon carrying a camera around
its neck taken at the turn of the twentieth century. This technology, developed by the
German engineer Julius Neubronnt'r fOfmilitary applications, allowed photographs co be
taken by pigeons while in flight. A small camera was set on a mechanical timer co lake
pictures periodically as pigeons flew over regions of interest. Currently on display in the
Deutsche Museum in Munich, these cameras were functional, but never served their
intended purpose of assisted spy technology during wartime. Nevertheless, this early
example of using living animals as participants in surveillance technology systems pro-
voked the following questions: What would the twenty-first-cenrury version of this com-
bination look like? What types of civilian and activist applications could it be used for?
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Facilities emitting hazardous air pollutanrs are frequenrly sited in, or routed through,
low-income and "minority" neighborhoods, thereby putting the burden of related health
and work problems on already disadvanraged sectors of the population who have the least
means and legal recourse (particularly in the case of non-citizens) to defend themselves
against this practice. Recent studies have revealed that air pollution levels in Los
Angeles and Riverside counties are high enough to directly affect children's health and
development :1'
With homing pigeons serving as the "reporters" of current air pollution levels, Pigeoll-

Blog attempted to create a spectacle provocative enough to spark people's imagination
and interest in the types of action chat could be taken to reverse this situation. Activists'
pursuits can often have a normalizing effect rather than one that inspires social
change. Circulating information on "how bad things are" can easily be lost in our daily
information overload. It seems that artists are in the perfect position to invent new ways
in which information is conveyed and participation is inspired. The pigeons became
my communicative objects in this project and "collaborators" in the co-production of
knowledge.

PigeollBlog also helped to provide entry into the health and environmental sciences. The
largest government-led air pollution control agency in Southern California is the South
Coast Air Quality Management DistriCt (AQMD), covering Orange County and the urban
areas of Riverside and Los Angeles counties. Despite AQMD's efforts, in addition co malor
air quality improvements achieved since the 19705, pollution levels in the region still
surpass national regulacory health standards. In 2005 ozone levels exceeded the federal
health standard for ozone on eighty-four days, or nearly one quarter of the calendar
year.
Besi,h:s the actual numbers, it was the way in which air pollution measurements are

currently conducted that the project hoped to address. The South Coast AQMD controls
thirty-four monitoring stations in its district. These are fixed stations that cost approxi-
mately tens of thousands of dollars per starion. Each station collects a set of gases restricted
to its immediate surroundings. Values in between these stations are calculated based on
scientific interpellation models. Stations are generally positioned in quiet, low-traffic
areas, noc near known pollution hoc spots, such as power plants, refineries, and highways.
The rationale behind rhis strategy is to obtain representative values of the urban air shed
as opposed (0 data "tainted" by local sources in the immediate surroundings.

PigeollBlog's birds had the pocenrial to test chese interpellation models. Not only were
they colleCting the actual information while "moving" around, but they also were flying
at about three hundred feet, an area that has proven difficult ro assess through other means.
Most flying targets are themselves sources of pollution. Airplanes in particular have this
problem, and obviously cannot fly at such a low altitude.
Recent behavioral studies of pigeons have revealed that in addition to the commonly

accepted theory that pigeons orient themselves in relation to the Earch's magnetic field,
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they also use visual markers such as highways and bigger streets for orientatioll.48 Flying
about three hundred feet above the ground, pigeons are ideal candidates to help sense
traffic-related air pollution, and to validate pollution dispersion in those regions. Depend-
ing on the location of the initial release, the pigeons could also report ground-level
information at locations were AQMD-sanctioned monitors were not available.
The pigeon "backpack" developed for this project consisted of a combined GPS (lati-

tude, longitude, altitude)/GSM (cell phone tower communication) unit and corresponding
antennas, a dual automotive CO/NOx pollution sensor, a temperature sensor, a subscribes
identity module (SIM) card interface, a microcoocroller, and standard supporting elec-
tronic components. Because of its design, we essentially ended up developing an open
platform, short message service (SMS) enabled cell phone, ready to be rebuilt and repur-
posed by anyone who is interested in doing so. While the development of the basic func-
tionality of this device took us about three months, miniaturizing it to a comfortable
pigeon size took us three times as long. After some initial discomfort, many revisions,
"fitting sessions," and balance training in the loft, the birds seemed to take to the devices
quite well and were able to fly short distances (up to twemy miles).
The pigeons that worked with us on the project belonged to Bob Macsuyama, a pigeon

fancier and middle school shop and science teacher, who became a main collaborator in
the project. He volunteered his birds for PigeollBlog and helped the pigeons train and
interact with us.

After many trials and test flights in Southern California with Bob and his birds, we
felt ready to inrroduce the project to a larger audience. Pigeons Hew on three occasions,
once as part of the Seminar in Experimental Critical Theory, an event sponsored by UC
Irvine's Humaniries Research Institute, and twice as pare of the Inter Society for Electronic
Ares (lSEA) Festival in San Jose. All three of these events cook place in August 2006 and
the observing humall audience members got a chance to interact with the birds and
retrieve the collected pollution information. The birds that worked with us in San Jose
belonged co a local San Jose pigeon fancier.
The reactions to PigeonBlog were diverse. The human-animal work was embraced and

applauded by many, but there were also critical comments by the People for the Ethical
Treatment of Animals (PET A), who accused PigeonBlog of animal abuse and conducting
nonscientifically grounded experiments. PETA's campaign didn't result in action beyond
the public statement issued by the group, but it tainted the experience for a brief moment.
Animal abuse was not "practiced" as pare of the project, nor was animal rights a topic
that the project was hoping (0 create public dialogue around. PigeonBlog was not animal
rights in action but political cross-species art in action, and the collaboration with the
birds was organic to the projecr. However, 011 a more positive note, PET A's critique raised
very important questions regarding the legitimacy of arcs/science experiments. PETA's
accusations were built on the assessment that PigeonBlog wa~ not scientifically grounded
and should therefore cease its activities. Is human-animal work as part of political action
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less legitimate than the same type of activity when framed under the umbrella of

science?
In addition to technophile "fans" of the project who simpl}' admired the "coolness

factor" of putting elecrronics on birds, environmental health scientists raised questions
about the technology used and wondered if the device could be used for their own research,
which for the most part was geared toward tracing personalized pollution exposure to

humans.4 ') Another group of people who inquired about the project were ornithologists
(professional and hobbyists) looking for cheap and feasible ways to track birds of all kinds.
Then there were the many e-mails from pigeon fanciers around (he country wanting to

become involved in PigeonBlog itself, as well as green/environmental activists simply beinl,:

supportive of the project's goals.
All of these inquiries had a logic to them. Whereas the cechnophile approach to any-

thing electronic was certainl~ the least interesting or relevant to the project's aim. the
technophile community is at least partially linked to the type of work that technoscience
artists engage in. The specific questions regarding the technology and its potencial useful-
ness for other research endeavors made sense. After all, the project did produce a very
small, lightweight, and inexpensive device that couldn't be purchased commercially.
\Ve also received an invitation to participate in a Defence Advanced Research Projects

Agency (DARPA) gram geared toward the development of small, autonomous aerial
vehicles designed around the aerodynamics of birds,~(t as well as inquiries regarding the
feasibility of "measuring pulmonary artery pressure in birds during flight." How could
PigeonBlog possibly be of help to these people? Isn't it obvious from this work that a
DARPA gram is the last thing its authors would want {Q be involved in, and that cia
Costa is neithcr a biologist nor a veterinarian? Why was I suddenly being ,Issociated with
areas of expertise that I was in no way qualified to respond to?

Pigeollillog received a lot of media coverage. Major national and imernatiollal newspa-
pers covered the project, and so had national television news channels. In nearly every
instance, I was being referred to as "Beatriz dOlCosta, researcher at the University of Cali-
fornia, Irvine." "Researcher" seemed co imply "scientist" in many people's minds, rather
than "creative," "social," or "artistic" researcher. Suddenly I was pur under a scrutiny and
questioning similar to what scientists have to go through after publishing their work,
and the association of the "political technosciemiflc artist" with a "specific" intellectual
seemed to havc gone one step roo far.
This realization and thoughts about the future of PigeollBlog made me pause lor a while.

Did the project lose its political potential by becoming toO closely associated wirh the
univcrsity and mysl'lf being an ac(Or within it? How should PigeolJBlog continue? Should
PigeollBlo/: data be linked (0 existing air pollution models in order (0 justify the projeCt's
scientific validity to criticism raiscd by groups such as PETA? And what would [his
approach entilil? \X'ould large amounts of moner now have to be raised (0 conduct a
"scientifically sanctioned" study? \Vould pigeons have (0 be flown for several years, even-
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cually accumulating enough data to publish results in a scientific journal rather than at
an arts festival? Wouldn't this end up creating the same trap of eventually developing
expertise while becoming less accessible to a nonexpert public?
At this point, PigeonBlog's future remains uncertain. Perhaps the most inspiring and

gratifying inquiry came from the Cornell University Ornithology Lab, which asked me
to serve on the board of its current "Urban Bird Gardens" project, which is part of its
citizen science initiative. ~I The citizen science initiative involves bird observation and data
gathering conducted by nonexpert citizens, ranging from the elderly to schoolchildren.
Unlike other "outreach" programs conducted by universities around the country, Cornell's
citizen science initiative actually uses the collected data as part of irs research studies.
Several projects conducted under the citizen science agenda, such as "PigeonWacch,"
"Urban Bird Studies," and now "Urban Bird Gardens," overlap in their aim and audience
with the ambitions PigeonBlog set OUt to address.
Rather than dedicate myself to a scientific justification of PigeonBIog built within the

university research environment and its related publication venues, I am hoping that this
approach will be more true to PigeonBlog's original aim in situating itself between the
academy and nonexpert participancs.
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