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we have no choice but to find new ways to couple the arts and sciences. Perhaps in
our lifetime we will see the emergence of “new Leonardos,” hybrid creative individu-
als or teams that will not only develop a meaningful art for our times but also drive
new agendas in science and stimulate technological innovation that addresses today’s
human needs.
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Preface

This book responds to the phenomenal investment in new buildings for science in the
last decade. Beyond a handful of architecturally ambitious laboratories constructed by
elite institutions in the second half of the twentieth century, the laboratory building
type was widely considered unglamorous and pragmatic. Those involved in publicizing
individual new laboratory buildings—from journalists to scientists themselves—con-
tinue to celebrate well-designed laboratory buildings as exceptional departures from
the type, yet this is no longer the case. The fate of the laboratory changed in 1980 when
the nascent biotechnology company Genentech went public, raising USD 35 million
in a matter of hours. Since then, the funding of basic research has increasingly engaged
stock markets and venture capital. In turn, this has fueled an appetite for spectacular
architecture for laboratory facilities with luxurious amenities on verdant campuses or
prominent urban sites. This new generation of laboratory buildings are designed to lure
the necessary venture capital, philanthropy, and star scientists, essential to their opera-
tion. Their architecture has sought to imbue centers of science with both novelty and
“lifestyle” elements intended to induce creativity, enhance collegiality, foster ambition,
and convey prestige, for the purpose of securing higher yields of scientific discovery
and production.

It is the migration of luxurious architecture and what we refer to as “lifestyle science”
to the profit-driven realm of multi-tenant speculative laboratory buildings, however,
that prompted us to instigate this critical volume, for it signals a wholesale change. The
sector is dominated by corporations established between 1979 and 2004 on the back of
the biotech boom, most notable being Nexus Properties, Alexandra Real Estate Equities,
and BioMed Realty Trust. Throughout the 1980s and 1990s these companies developed
laboratory buildings for prospective tenants in suburban research campuses. Back then,
the buildings were predicated solely on the provision of technical laboratory services
and maximum return and were indistinguishable from the big box office and retail
outlets around them. Yet today we see prestige developments such as The Alexandria
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Center for Life Science, in New York City, which opened the first two of its planned
three towers in 2011. It is marketed to tenants on the basis of its East River views and
the epicurean delights savored in Riverpark and Riverpark Farm, on-site restaurants
“curated” by the celebrity chef Tom Colicchio. The Alexandria Center also has a large
conference and event facility, an acre of open green park, a riverfront esplanade, and a
prominently located gymnasium. BioMed Realty’s newest project, a USD 189 million
life-sciences laboratory and office campus in San Diego’s University Towne Center, not
only includes a conference facility, restaurant, fitness center, and courtyard space for
recreation, it also boasts an event lawn, bocce and ping pong courts, an herb garden,
and a dining terrace.

Tailored to compete for tenants in a competitive market, speculative laboratory
buildings are a barometer of the financial health of the science research ecosystem, and
of how scientific organizations see themselves and their employees. Richly appointed
laboratory architectures, and the lifestyles they symbolically and spatially foster, signal
a shift in the role of the scientist and what constitutes scientific practice. Is scientific
labor only that which takes place in the realm of pipettes and beakers, when driving
thermal cyclers and scrutinizing tissue samples? Are scientists working when stretch-
ing at a yoga class, playing volleyball in the annual company tournament, chatting
with neighboring teams in a café, or showing off their extravagant facilities (and the
corporate success they convey) to the visiting pharmaceutical executive? All of these
activities take place in, and are anticipated by, new laboratory buildings. The gymnasi-
ums and restaurants are there because they are seen as critical components of scientific
work. Managers encourage their use. While the material expression of lifestyle science
looks much like its digital technology neighbors—indeed, deploys the very same foos-
ball tables and exhortatory rhetoric—it is characterized by specific tensions and histo-
ries that make it a distinctive site for study.

The scientific method rests on the controlled, repeatable experiment. The labora-
tory is that neutral space that secures the experiment from all that might threaten the
fidelity of the scientists’ observations—vibration, contamination, heat, and so on. In
this scenario, it is patently the inclusion of the scientist—an unreliable and inconstant
human subject—that threatens the credibility of the experiment. Historically, the risks
posed by this scientist-figure to the experiment have been mitigated. The scientist was
to be configured as a trustworthy gentleman and, later, the professionalization and
training of scientists and their assistants helped to secure the validity of any experi-
ment. The idea that the individual scientist works in teams with others and is a mere
cog in the institutional machinery of peer review and oversight is a further mitigation.
The dynamic subjectivity of the scientist is a theme we will return to repeatedly, but
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for now, it is enough to note that the laboratory is a space that stages the encoun-
ter between the scientist and the experiment in isolation from the world. This isola-
tion presents a unique challenge to the design of laboratories when the permeability
of space that accompanies lifestyle aspirations comes up against the necessity of the
containment function. Yet it is the intellectual conundrum of how one reconciles the
scientific method with the conjectural claims of lifestyle architecture that draws the
attention of the contributing authors in this book.

Philosophical speculation, the aesthetics of design, and the affective register of
sociality are outside of the scientific method, yet have become essential to fulfilling
its ambitions. Scientists themselves are recast as experimental subjects in workplaces
designed with the aim of inducing specific behavioral responses. In today’s laboratories,
the scientist is at once the experimental subject of new forms of biopolitics and the insti-
gator of experiments on other organisms, be they microbial, animal, or human. While
this is made explicit in projects such as Biosphere 2, the focus of chapter 8, our argu-
ment is that scientists everywhere have implicitly become subjects in an experiment
that is conducted, by scientific standards, in a shockingly sloppy fashion. For despite
all the talk about the impacts of workplace design there is scarce empirical evidence.
The effects of co-location upon individuals previously housed apart are conflated with
the inclusion of “sticky corridors,” “breakout spaces,” and a jaunty stair. Media releases
and marketing spiel announcing the successes of new laboratory buildings are cited as
authoritative evidence, when the genre more accurately reflects architectural fantasies
and their resonance in scientific markets. New buildings are credited for the recruit-
ment of star scientists, regardless of the myriad factors, such as equipment, salaries, col-
leagues, and location, that attract employees. But it is exactly this blurring between the
scientist as one who experiments and the scientist as a subject of experimentation that
animates the design of the contemporary laboratory. The history, architectural expres-
sion, symptoms, and effects of this social experiment are under discussion in this book.

Yet there is an even bigger story. The entanglement of design and managerial tech-
niques in the service of advanced capitalism shapes scientists with such subtlety that
they feel and act like autonomous, self-determining agents. The consumption of life-
style experiences and products has transformed into the production of styled lives and
bodies. Scientists actively shape their behavior and bodies to meet expectations about
their fitness for the new entrepreneurial workplace, while also producing discoveries
that support the very notion of life as something malleable, exchangeable, extensible,
and reducible to lines of code.

While life itself is at stake, there has been too little serious examination of the inter-
sections between science, politics, economics, aesthetics, and the architecture of the
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laboratory. Which is not to say that there are not books on laboratory design and
planning. The provision of advice to architects and their scientist clients on the archi-
tectural ingredients necessary for creative scientific research has become a profitable
niche for consultants, and fueled a spate of texts that inform readers “how to design
a laboratory.” Laboratory Lifestyles has no desire to add to those volumes. While inher-
ently suspicious of the instrumental conception of architecture, the book does not set
out to expose science as somehow mistaken in its pursuit of architectural innovation.
The empirical basis for architecture as a means to increase research creativity is slight,
but the chapters in this book do not accuse architects of overstating their importance
for professional gain. It is, rather, that the contribution architecture actually makes
goes unremarked. This book seeks to understand and reveal the ways in which contem-
porary architecture productively negotiates the incongruities between the subjectivity
of lifestyle and the purported objectivity of the scientific method. This volume coins
the term “lifestyle science” to capture this unusual coupling of calculation with sensa-
tion, and exactitude with eccentricity. In this book, we are particularly interested in
how the scientist is shaped by his or her engagement with laboratory architecture, and
the many vocational leisure and lifestyle offerings that now attend and surround the
bench space. The book seeks to understand contemporary laboratory architecture as
evidence of change in what science today is, or rather how it is changing in cadence
with the dynamic, indeed tectonic, shifts in the global economy, ecology, and technol-
ogy systems. We contend that these buildings are as central to the making of modern
science as the scientific talent they incubate.

In the opening chapter, we outline the economic forces driving the construction of
laboratory buildings and explore the social and political changes that generate their
resort-like styling. In doing so, we unpack the concept of “lifestyle,” beginning with
its introduction at the turn of the last century. That moment coincided with dramatic
post-Darwinian arguments about life’s mutability and limits, wherein questions of class
and its expression became embroiled with evolutionary models. Lifestyle has contin-
ued to be theorized, and this framing chapter introduces some of the key figures and
their arguments that recur throughout the book, from Thorstein Veblen and Pierre
Bourdieu, through to Maurizio Lazzarato, Félix Guattari, Bruno Latour, Jacques Der-
rida, and Gilles Deleuze. Alongside them, we introduce three scientists whose public
personae illustrate key theoretical points—James Watson, ]J. Craig Venter, and Nina
Tandon. With more than fifty crucial years in age between Watson and Tandon, we
think these leading scientists reveal something of the changing demands on the scien-
tific researcher and the ways in which those demands are met.

The book approaches the laboratory from multiple angles, using diverse sources,
and through the individual disciplinary expertise of each of the contributors. One
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approach, rooted in anthropology and ethnography, is signaled in the book’s titular
homage to the seminal text Laboratory Life: The Construction of Scientific Facts (1979),
by Bruno Latour and Steve Woolgar. Latour and Woolgar set out to observe the interac-
tions between scientists at the bench as if they were an unknown tribe, with Latour
installed in the laboratory of Roger Guillemin at the Salk Institute for Biological Studies
between October 1975 and August 1977. Though Latour would commence his work
with a clear focus on the scientist, he would also come to explore the empirical objects
of science; those apparatuses or artifacts that have impact upon both science and the
scientist." In chapter 2, Brian Lonsway and Kathleen Brandt argue that design “facts,”
and artifacts, are not only socially constructed, they also have a place in the construc-
tion of science. It is a point that resonates through the entire book, although Lonsway
and Brandt forensically pursue a single piece of evidence, the beanbags at the Xerox
PARC (Palo Alto Research Campus). This particular campus was built in 1970, just two
years after the introduction of the amorphous “Sacco,” and its research environment
centered on this object that gains shape only in use. In revealing how the “lifestyling”
of one of information technology’s (IT’s) most critical research environments encour-
aged “disruption” within new labor management strategies, Lonsway and Brandt pro-
voke us to consider the effects of design artifacts in today’s laboratories. In a similarly
forensic manner, in chapter 3, Albena Yaneva and Stelios Zavos turn to the National
Graphene Institute (NGI) opened in 2015. Yaneva is a former student of Latour’s and
has since collaborated with him on a number of projects.” Yaneva and Zavos pursue
a study whose methodology is grounded in science and technology studies (STS) and
ethnography. They spent time with the scientists and architects of the NGI during the
development of the new building, observing their interactions and listening to their
conversations. Yaneva and Zavos find parallels and surprising differences between the
construction of design ideas and facts, and scientific ones.

Latour and Woolgar aspired to observing only the routine and normal practices of
science at the bench, avoiding the temptation of “instances of gossip and scandal” and

n3

“sociological muckraking.”” Jonas Salk applauded the exclusion. In his preface to Labo-
ratory Life, Salk wrote: “The book is free from the kind of gossip, innuendo, and embar-
rassing stories, and of the psychologizing often seen in other studies or commentaries.
In this book, the authors demonstrate what they call the social construction of science
by the use of honest and valid examples of laboratory science.”* It is an odd appeal,
given that Latour and Woolgar had concluded that the production and reception of sci-
entific discoveries is distorted by its textual reliance and the social status of competing
individual scientists. It follows that Latour and Woolgar’s own method and conclusions
are equally subjective, historic, and mediated by writing. In this book, we have been

keen to highlight different writing modes and authorial positions, to make clear the



xxii Preface

ways in which textuality itself changes the view of the laboratory. We have not aspired
to being passive or objective observers, or insisted our contributors avoid “sociological
muckraking.” Indeed, the question of what constitutes an “honest and valid” piece
of evidence is not so quickly settled here. Several contributors stray far from Latour
and Woolgar’s declared devotion to that which is observed at the bench only. Steven
Shapin neatly captures the thrust of the arguments made since the 1980s by those in
STS, that science is “produced by people with bodies, situated in time, space, culture

ns

and society.”” This broad construction of science is discussed and debated by our con-
tributors who themselves come to the subject with unashamed prejudices, passions,
and allegiances.

In chapter 4, Laboratory Lifestyles returns to Southern California where, historically,
much of the ideological and practical content for lifestyle science germinated. In “The
Beach Boys: Classified Research with a Southern California Vibe,” Stuart Leslie details
how some of America’s smartest defense intellectuals preferred to “hang out” in some
of its toniest beach communities: RAND in Santa Monica (1948), General Atomics
in La Jolla (1964), and Hughes Research Laboratories in Malibu (1960). These places,
designed to recruit, retain, and inspire scientists with scenic views, challenging prob-
lems, brilliant colleagues, and a lifestyle best described as “cold war avant-garde,” per-
fected the art of concierge science and pioneered the geek chic that the rest of the world
would soon follow. Leslie’s contribution foregrounds Ksenia Tatarchenko’s chapter 5,
‘The Siberian Carnivalesque: Novosibirsk Science City.” In Soviet Russia during the
height of the Cold War period, the Novosibirsk Scientific Center or “Akademgorodok”
became the epitome of Khrushchev’s promise of affluence. Tatarchenko illuminates
how the tension between the futuristic aspiration of the city’s architectural forms and
the archaic rituals of social interaction were enacted on these new utopian premises.
Using the theories of Mikhail Bakhtin to understand how innovation is carnivalesque,
Tatarchenko identifies Akademgorodok as a cybernetic descendant of the garden-city
tradition or a Baconian “New Atlantis,” or both. She explains how previous historians
of science have mistakenly misrepresented Akademgorodok.

The middle section of the book examines key moments of consumption in the life
of the laboratory. In chapter 6, “Scientific Dining,” Sandra Kaji-O’Grady examines one
aspect of laboratory life that affords management an opportunity to manipulate infor-
mal socialization and boost employee morale. The workday lunch is an occasion that
combines informality with intimacy, business, and leisure. It is sandwiched by the
concerns of the working day, yet is set outside of it as a “break.” From the subsidized
canteen of the 1980s to today’s upmarket “foodie” restaurants, Kaji-O’Grady tracks
the convergence of nutrition, commensality, and epicurean atmospheres that, quite
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literally, shape scientists. She notes that scientists have often complex relationships to
food. Scientist Nina Tandon, for example, is a vegetarian, yet her research involves the
use of animals as test subjects, demonstrating a particular discord. In chapter 7, Chris L.
Smith explores this tension in regard to the consumption or “sacrifice” of animal lives
deemed a necessary part of biological research. In chapter 7, “Naked in the Laboratory,”
Smith engages the posthumously published work of Derrida and explores the con-
temporary laboratory as an assemblage of human and nonhuman animals. He argues
that the laboratory is an assemblage that spatially relegates value to different forms of
life, attracting and rewarding some with sunny beachside lifestyles, and others with
lives conceived and led entirely in artificially lit and ventilated basements. Through an
exploration of the Parc de Recerca Biomedica de Barcelona, opened in 2006, Smith con-
siders the role of architecture in negotiating the different lives that come to constitute
the laboratory, and finds a poignant moment in the subterranean animal facilities that
sit adjacent to the complex’s sporting and recreational facilities.

The lives and lifestyles that constitute a laboratory are a social and managerial exper-
iment in which the scientist is the intended subject, but its instruments and effects are
subtle—indeed, that is their point. Yet, there are moments where the inculcation of the
scientist into the experimental scene is overt. In chapter 8, “Biosphere 2’s Experimental
Life,” Tim Ivison, Julia Tcharfas, and Simon Sadler head to the middle of the Arizona
desert where, in 1991, an independently financed, wildly ambitious, and blatantly
performative ecology was built with human beings at the center of the experiment.
Ivison, Tcharfas, and Sadler examine the notion of the Biosphere 2’s “bionaut” as both
scientist and subject whose research agenda explored connections between avant-garde
theater, social psychology, space science, and the ecology movement. Biosphere is one
of a family of futurist laboratories that included pneumatic structures, bio-domes, con-
trolled environments, and utopian settlements in the earth’s remotest and most inhos-
pitable regions (including the deep ocean). In chapter 9, Nicole Sully, William Taylor,
and Sean O’Halloran situate these “laboratories for living” in humankind’s conquest
of the globe and, from there, of outer space. Among President John E. Kennedy’s goals
was the establishment of a permanent American outpost and laboratory in space. As
research toward the launching of interstellar laboratories continues apace, this chapter
explores the intersection of science and science fiction, global politics, and experi-
mental architecture. Russell Hughes in chapter 10, “The Urbane Laboratory: Applied
Sciences New York,” returns to earth, examining New York City’s ostensible endeavor
to become the new technology capital of the world. Congruent with the twenty-first
century shift toward imagining cities in toto as vast urban laboratories, Hughes dem-
onstrates how New York draws on its considerable cultural resources to construct an
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alluring new scientific imaginary by which to attract the critical resources of techno-
cultural innovation. He examines the new Cornell Tech campus and the Hudson Yards
redevelopment as demonstrations of New York’s unique brand of boutique, bespoke
digital urbanism. Hughes argues New York conjures a speculative scientific milieu in
which posture and projection are privileged over empirical merit.

As the last three chapters in this volume make abundantly clear, the migration of the
laboratory experiment outside of its formally contained spaces, into alternate ecologi-
cal systems, cities, and interstellar utopias, foregrounds an even greater expansion and
augmentation of its raison d’étre. An exponentially warming planetary atmosphere
renders the biosphere itself the experimental subject as scientists now contemplate its
geoengineering and bioengineering. An experiment of unprecedented scale, complex-
ity, and criticality, indeed it is the entirety of the world and the aggregate of its conten-
tious and profligate lifestyles that now constitutes a global laboratory. This is perhaps
the greatest experiment and social challenge of all time. In this last respect, we hope
our book helps illuminates the “darker, hidden resources of the quotidian dimensions
of organizational [scientific] life,” a science of imaginary solutions to which all our respec-
tive fates are now inextricably wed.®
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1 Lifestyle Science: Its Origins, Precepts, and Consequences

Russell Hughes, Sandra Kaji-O'Grady, and Chris L. Smith

That the experiment is not a neutral space that excludes the presence, expectations,
prejudices—indeed, the sensual apparatus of the scientist—is one of the strongest
claims made by sociologists of science. It is the central argument of Bruno Latour and
Steve Woolgar’s Laboratory Life: The Social Construction of Scientific Facts (1979) and has
become widely repeated in science and technology studies (STS). Yet, among scientists
who maintain faith in the objectivity of the scientific method, the idea of the social
construction of science, rooted in the socialization of scientists, is only provisionally
accepted. In a parallel manner, there has always been a tension between the labora-
tory as a structure outside of the experiment, and the lab as a subject of experimenta-
tion. Hence, the paucity of literature on the architecture of laboratories, even in STS
where the placelessness and neutrality of the laboratory have been strongly contested.
The foundational mythology of the laboratory, Thomas Gieryn suggests, might make
“science-buildings into a ‘hardest case’ for demonstrating that space and place are fun-
damentally involved in the reproduction of social life.”' So while the geographical
location of laboratories has been reinserted in historical considerations of science, we
hear little about their spatial planning and circulation, furnishing and interior decor,
internal and external views, constructional system, volumetric composition, facade
treatment, continuity or discordance with existing urban or landscape settings, repre-
sentational ambitions, and stylistic expression. Indeed, the extraordinary architecture
of the Salk Institute for Biological Studies goes unmentioned in the English edition
of Latour and Woolgar'’s Laboratory Life. Constructed in 1965, after a long period of
gestation and emendation by its architect Louis I. Kahn, the Salk Institute is a site of
architectural pilgrimage and tourism. The iconic plaza of the Salk Institute is described
grandiosely by architectural historian Herbert Muschamp as “the most sublime land-

scape every created by an American architect””

and by critic Paul Goldberger as “the
greatest outdoor room in American architecture since Thomas Jefferson’s Lawn,”* but

in Laboratory Life there is no mention of its courtyard. While Salk himself objected to
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the fetishization of the plaza, claiming “the building can’t be read from the court,” in
Latour and Woolgar, the building can barely be read at all.* Discussions between sci-
entists are noted as having taken place in an office, a laboratory, or a lobby. These flat
denotations are linked to a crude plan diagram and are imbued with no architectural
qualities whatsoever. Only in the later French translation of Laboratory Life (1986) did
Latour, in a new preface, mention the building, misleadingly describing it as a mixture
of “a Greek temple and a mausoleum.””

The Salk Institute’s architecture was, and is, in fact, much more than a Greek temple,
a mausoleum, a hilltop village, a medieval cloister, the Taj Mahal, a citadel, or any of
the other structures to which it has been likened.® For Kahn, the architecture had to

“convey a way of life.””

The design encapsulates moral values of objectivity and indi-
vidual discovery, an ethos of intellectual purity and the idea of science as a public good.
What Kahn and Salk recognized was that efficiency and isolation had been surpassed
as the key determinants of the laboratory’s architectural expression. Architecture was
to be engaged to recruit star scientists, inspire young people to embark upon careers
in science, and attract philanthropy and industry partners. Architecture was to spon-
sor conversation and collaboration between scientists, enhance the performance and
health of employees, and, thus, accelerate discovery. Architecture was charged with
engaging the public in scientific endeavors, not only through spaces in which events
for advancement and industry participation might be hosted, but also by communicat-
ing the importance (and content) of scientific research.

The idea of science as a public good, however, has taken quite a beating since the
construction of the Salk Institute for Biological Studies. Confidence in scientific pro-
gress as a public project has faltered in the face of the evident self-interest and profi-
teering of the pharmaceutical industry, increasing dependency on private funding for
research, the specter of genetic engineering and biological warfare, the politicizing of
climate change science, and other evidence that science is, as Jean-Francois Lyotard
reported in 1979, tightly interwoven with government and administration.® In The
Postmodern Condition, Lyotard declares that “the games of scientific language become
the games of the rich, in which whoever is wealthiest has the best chance of being
right.”® Scientific research is now resourced by and profits the powerful through novel
relationships among government, universities, industry, and speculative investors. The
assembly of transnational and private-public consortia and partnerships serve to gather
enormous amounts of capital needed for research, and this ensures that discovery is
linked to profit, markets, and the direction of resources by and for the powerful.

In this context, leading scientists and managers of scientific research enterprises
have become savvy clients and consumers of architecture. Attention has shifted toward



Figure 1.1a, b

(a) The plaza of the Salk Institute for Biological Studies (1965). Photograph by Russell Hughes,
2017. (b) The sunken courtyards of the Salk Institute for Biological Studies with surfboard. Photo-
graph by Sandra Kaji-O’Grady, 2015.
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design as a tool for accelerating scientific discovery through the socialization of scien-
tific communities. This has seen scientists and scientific managers, along with their
architects, very much concerned with the configuration, expression, and aesthetic
effect of laboratory design. Or, as Francis Duffy, whose practice DEGW specializes in
the design of workplaces responsive to changes in management theory, writes, “design
has become essential today for corporations using capital investment as a lever to affect
organizational change.”'® Our concerns, though, extend even further than the idea of
the laboratory as a site for managerial experiments in facilitating creativity and per-
suading the public of the value of experimentation. This book will come to suggest
that the laboratory is a privileged site in the larger social experiment that has seen new
knowledge economies, new vocational and leisure praxis, new modes of communica-
tion, and new technologies of self-care that are, by their very nature, co-extensive.
While the scientist is constructed by the laboratory, they may be only the first step in
a more generalized reconfiguring. Indeed, the laboratory presents us with multifarious
new ways of being human, both in the mode of an experimental question and as a
consequence of its experimental praxis.

Lifestyle Science

The salience of this book derives, in part, from the phenomenal investment in labora-
tory buildings in the last decade; among them are the Francis Crick Institute in London
(2016) for USD 886 million (GBP 700 million), Weill Cornell Medical College’s Belfer
Research Building (2014) in New York for USD 650 million, and the Victorian Com-
prehensive Cancer Centre (2016) in Melbourne for USD 754 million (AUD 1 billion).
These centers of biomedical research benefit from public and private interest in cancer,
neuroscience, and anti-aging."' There are also nonmedical fields that attract generous
funding and that have seen the construction of flagship laboratory buildings; for exam-
ple, the elegant stone-clad Sainsbury Laboratory (2010) for research into the genetic
modification of food plants in Cambridge, and the National Graphene Institute (NGI)
(2015) in Manchester, England, for research into applications for graphene. Where the
NGI was funded by the UK government and the European Union’s European Regional
Development Fund, the Sainsbury Laboratory was paid for through the charitable
foundation of Lord Sainsbury of Turville, an heir to the eponymous supermarket chain
and a former Labour minister. Designed by Stanton Williams, and constructed in 2010
at the relatively modest cost of USD 103 million (GBP 82 million), it won the Royal
Institute of British Architects (RIBA) Stirling Prize for the best British building in 2012.
Critic Oliver Wainwright claimed the architects had “recast what might have been an
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anonymous prefab shed, housing a functional stack of labs and pipes, into nothing
short of a temple to botany.”'?

From the largest and costliest new laboratory buildings, to those with smaller bud-
gets, can be seen attempts to create public spaces for persuasion and education, to rep-
resent scientific ideals and content through architecture, and to create lifestyle facilities
to attract, retain, and motivate scientists. In the last decade, the lifestyle aspect of the
architecture of scientific research has penetrated all levels and locales. The shift away
from the self-effacing laboratory buildings of the mid-century to today’s “temples”
may, at first, seem to simply reflect changing stylistic commitments specific to the
architectural discipline, which are now in reach of this building type as construction
budgets have grown. Or, this shift may seem to be merely imitating the ostentatiously
youthful workplaces of the tech industry, with their ping-pong tables and scooters.
In fact, the situation is much more complex than either of these explanations. Richly
appointed laboratory architectures, and the lifestyles they spatially and symbolically
foster, signal a seismic shift in both the role of the scientist and, more specifically, what
constitutes scientific practice. Science has adopted the operational principles of corpo-
rate organizational management into its own regimes of production to garner private
support and funding. As a consequence, discourses of “vocational leisure” that saturate
the corporate and entrepreneurial sector have migrated en masse into sites of scientific
research. The creativity, and entrepreneurship such amenities are presumed to facilitate
have been key aspects of intellectual work for decades, as we will discuss. Creativity is
no longer an expression of individuality; rather, it is organizationally nurtured through
managed social relationships.

In the case of laboratories, while their history dates back to the seventeenth century,
the effect of social and spatial relations on scientific discovery emerges as a subject of
concern in the 1930s. The historian of science, Peter Galison, traces the idea of sci-
entific socialization to the period when European theoretical physicists fleeing Nazi
Germany made their way to the United States and found themselves working with
more pragmatic Americans."”® According to Galison, “The war changed all the rules.
At places like Los Alamos and Oak Ridge and MIT’s RadLab [sic], you had mathemati-
cians and theorists literally sitting on the other side of the desk from engineers. It was
transformative.”'* During World War II, the need to accelerate technological advances
prompted the allied forces to swiftly overcome the cumbersome divisions between sci-
ence and engineering, and military and civilian research.'® MIT, a major beneficiary of
National Defense Research funding to pursue these ends, spawned the legendary Radia-
tion Laboratory or “Rad Lab.” Housing an unusually large number of research projects,
from radar technologies to long-range navigation and the aiming of anti-aircraft guns,



6 Russell Hughes, Sandra Kaji-O’Grady, and Chris L. Smith

the Rad Lab’s crammed, haphazard spatial arrangement incidentally facilitated fortu-
itous chance encounters among scientists from different backgrounds who could query
each other’s assumptions and, in turn, collaborate on what were then new “interdis-
ciplinary” approaches to scientific problems.'® In short, the discoveries made during
this tumultuous period at the Rad Lab, Los Alamos, and Oak Ridge advanced techno-
scientific knowledge considerably, and popularized the notion that “chance encoun-
ters,” “happy accidents,” “lateral thinking,” and “interdisciplinary inquiry” were key
to the acceleration of techno-scientific discovery and production.

The pseudo-science of “Space Syntax” has been invoked to give an empirical legiti-
macy to the rhetoric around the design of informal social spaces in research build-
ings. This nondiscursive theory of architecture has had a special resonance in science
because of Bill Hillier and Alan Penn’s attempts in the 1980s and early 1990s to quan-
tify the impact of spatial organization on the behavior of laboratory occupants using its
methods."” Hillier and Penn sought to numerically quantify the impact of co-location,
density, and proximity between scientists on the frequency of their face-to-face interac-
tions. Their argument, that discovery could be accelerated through design, overreached
the data. In any case, the social experiment that is the contemporary laboratory is
much wider in its scope, techniques, and effects than co-location or forcing everybody
to use the same stairwell.'® Space Syntax methodologies do not embrace the subjective,
atmospheric, and affective powers of design, because these qualities cannot be easily
measured. Yet, architects, developers, funding bodies, and managers of scientific orga-
nizations have embraced the intangible and sensual, and have done so with gusto. The
leaders of scientific institutions recognize the full scope of the designer’s vocabulary,
from squashy chairs to landscape views. They link it to their own ability to manipulate
other areas of sociality, from commensality to extracurricular bicycle rides for chari-
table fundraising.

To understand the proliferation of lifestyle science and its resort-style laboratories,
we need to draw on a broader theoretical discussion of lifestyle and labor, life and sci-
ence. This introductory chapter will outline three prominent historical and theoretical
discourses that inform and account for the lifestyle laboratory phenomenon examined
herein: first, the concept of lifestyle as a practice of conspicuous consumption and lei-
sure; second, the shaping or production of an entrepreneurial self in the context of new
forms of labor management that seek to harness creativity and knowledge; and third,
the aestheticization of laboratory environments as a project of integrating and repro-
ducing scientific knowledge in an economy of financial speculation. The theorists this
chapter turns to—Thorstein Veblen, Pierre Bourdieu, Michel Foucault, Maurizio Laz-
zarato, and Félix Guattari—did not “follow scientists around,” as Latour and Woolgar
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did.” They did not develop their arguments through the ethnomethodology of Latour
and Woolgar, Karin Knorr-Cetina, Michael Lynch, and others who, over an extended
period, closely observed the daily practices of scientists in the laboratory.”® Their ideas
need to be tested in the context of the institutions, ideologies, practices, and people
that constitute the landscape of scientific research. While the chapters in this book do
this in greater detail and approach the subject in diverse ways, here, theories of lifestyle
as they pertain to science are introduced using three (unwitting) scientists. These three
have been selected for their high personal and professional profiles, the generational
shifts they embody, and the architectural specificity of the laboratories they inhabit, or
haunt: James Watson (b. 1928), J. Craig Venter (b. 1946), and Nina Tandon (b. 1980).

Three Scientists

James Watson was appointed director of the Cold Spring Harbor Laboratory (CSHL), on
the north shore of Long Island, New York, in 1968. It was here, fifteen years earlier, that
he and Francis Crick made their first public presentation of the DNA double helix at
a symposium entitled “Viruses.” The pair received the 1962 Nobel Prize in Physiology
and Medicine for the discovery of the structure of DNA. From its humble beginnings as
a Fish Hatchery and Biological Laboratory in the 1890s, CSHL has become one of the
world’s most renowned not-for-profit private laboratories. It is focused on molecular
biology and genetics with over six hundred researchers and technicians with exper-
tise in cancer, neuroscience, quantitative biology, plant biology, bioinformatics, and
genomics. The CSHL campus architecture is an odd conglomeration of styles that exer-
cise a form of nostalgia. The architecture is an emulation, a collection of stylistic expres-
sions that are geographically and historically misplaced. For five decades Watson has
been instrumental in guiding the redevelopment and expansion of the CSHL's research
activities and its grounds and buildings. He is now the CSHL's chancellor emeritus and
remains a long-standing resident on the campus. Watson has written several accounts
on the discovery of DNA and his life in science: The Double Helix: A Personal Account
of the Discovery of the Structure of DNA (1968); Genes, Girls and Gamow: After the Double
Helix (2001); Avoid Boring People: Lessons from a Life in Science (2007); and Father to Son:
Truth, Reason and Decency (2014). An eccentric and often divisive figure, Watson has
been called many things from the “Einstein of Biology” by Max Delbriick to the “Cal-
igula of Biology” by Edward O. Wilson.* Indeed, Wilson once claimed that Watson was
the most unpleasant human being he had ever met.

J. Craig Venter, on the other hand, a long-time rival of Watson'’s, has been equally
divisive. He developed the “shotgun” sequencing method that led to the decoding of
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the first human genome, not incidentally extracted from his own sperm. Venter also
“created” (computationally reconstructed) the world’s first wholly synthetic organism,
an act that saw him accused of “trying to short circuit millions of years of evolution
and create his own version of the second Genesis.”** He has been compared to God
and Hitler in equal measure® and is considered “one of the few great rock stars in life
sciences.”** Where Watson’s affiliation with CSHL has been steady, Venter’s business
activities are dynamic. The J. Craig Venter Science Foundation was launched in April
2002, merging three of the five not-for-profit research companies Venter had previ-
ously established. He personally gave the foundation a USD 100 million-plus endow-
ment that he had amassed from a previous venture, Celera. In 2005, Venter launched
a for-profit company called Synthetic Genomics, with the help of venture capital. He
remains its chairman and co-chief scientific officer.” Venter is unusual in having been
able to establish in his lifetime a purpose-built research laboratory bearing his name.
The three-story headquarters of the J. Craig Venter Institute (JCVI) in La Jolla, Califor-
nia, designed by Zimmer Gunsul Frasca, opened in 2013 at a construction cost of USD
48 million. Like Watson, Venter has published accounts of his life and scientific discov-
eries, most recently Life at the Speed of Light: From the Double Helix to the Dawn of Digital
Life (2014). His earlier biography, aptly described as a “study in ambition,” was titled
(without irony), A Life Decoded: My Genome, My Life (2007).%° In his review of the book,
Steven Shapin describes Venter as “aggressive, arrogant and ruthlessly competitive” as
well as “belligerent, innovative, ambitious and entrepreneurial.”*’

Venter’s marriage of business and science in the 1990s was novel, but for younger
scientists such as Nina Tandon it is an established and necessary path. Tandon’s PhD
research focused on electrical signaling in the context of tissue engineering. While
a postdoctoral researcher in the Laboratory for Stem Cells and Tissue Engineering at
Columbia University, she met Sarindr Bhumiratana. The two founded EpiBone in 2013,
a startup company researching the use of adult stem cells to grow bone cells outside
of the body for personalized, living bone grafts. The company has been profiled in the
New York Times, Huffington Post, and Scientific American, and the work has been the sub-
ject of TedMed, and segments on CNN and the BBC, among a host of other media out-
lets. Tandon was one of Fast Company’s 100 Most Creative People in Business (2012),
named CNN’s Tech Superhero (2015), one of Crain’s ‘40 Under 40’ (2015), was chosen
as one of the World Economic Forum’s 2015 Technology Pioneers, and is a three-time
TED speaker. EpiBone was a founding tenant of a co-share city-sponsored lab space in
Brooklyn, furnished with all the hallmarks of gentrified hipster-chic. It even has its
own “artist in residence.” Tandon is too young to have written her biography, but her
engagement with both formal and social media means much is publicly known about
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her interests, opinions, and activities beyond the laboratory. Crain’s New York Business
magazine summarizes her thus: “Nina Tandon eats lunch at the desk, has an iPhone,
wears high heels and a miniskirt, is highly organized, [and] uses social media once a
day.”*®

In the three sections to follow, these three scientists will each be deployed to illus-
trate and capture theoretical arguments around lifestyle science and the shifts that

laboratories have at once marked and, indeed, instigated.
Lifestyle as a Practice of Conspicuous Consumption and Leisure

The relationship between work and leisure first emerged as a topic of sociology in
Thorstein Veblen's 1899 analysis of affluent American societies, The Theory of the Lei-
sure Class.” Veblen famously and controversially identified a “business” or “leisure
class” that profited through economic predation upon the productive class of workers.
Veblen proposed that leisure itself held social value because it portrayed the absence
of a need to work and was, thus, a sign of capitalist ingenuity and entrepreneurial
acumen. In particular, Veblen’s analysis looked at how the wealthy managed to main-
tain and accrue money, not through “work,” but through careful financial investments
made as a result of contacts forged in elite social and leisure settings.

Throughout the course of the twentieth century, numerous sociologists, from Max
Weber to Georg Simmel to Bourdieu, studied the use of leisure as a signifier of social
position.” Forms of leisure activity have been convincingly shown to convey social
class or status.*’ Thus, there is significance in the fact that Watson collects art, plays
tennis, drives his Jaguar XJL around the North Shore’s country roads, and enthusi-
astically attends fund-raising galas and dinners with New York’s elite financiers and
philanthropists. His wife, Elizabeth, a graduate of Radcliffe, a private women'’s liberal
arts college now part of Harvard University, describes herself as a “happy hostess” and
sits on numerous boards for museums, botanic gardens, and historic preservation.*
Venter’s leisure pursuits, on the other hand, are of a different shade, and the popular
press has eagerly followed this “x-surfing” vagabond and his various exploits. As told
by (or to) The New York Times, these include being out on the deck of his ninety-five-
foot sailboat in a gale, “riding his German motorcycle through the California moun-
tains, cutting the inside corners so close that his kneepads skim the pavement,” and
“snorkeling naked in the Sargasso Sea surrounded by Portuguese men-of-war.”** The
Wall Street Journal reports that in addition to owning a “gas-guzzling” Range Rover and
an Aston Martin, and having a penchant for rare vintage motorcycles, Venter enjoys
“doing large donuts” in his “45-foot jet boat.”** Venter’s third, and current, wife is his
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publicist Heather Kowalski, which may, in part, explain why he is accused of “science
by press release.”*

Meanwhile, on EpiBone’s Internet homepage, Tandon describes herself as enjoying
“yoga, rock climbing, surfing, and growing a strong business while growing strong
bone.”*® She makes jewelry and is well networked in the art, design, and architecture
scenes.” In August 2016, Tandon married technologist Noah Keating (his company
Mathbeat Industries blends mobile device experiences, live events, and interactive
installations). The ceremony took place at New York City’s Louis Kahn-designed FDR
Four Freedoms Park. The pair defied convention by donning top-to-toe black for the
ceremony, while for the reception, Tandon, whose ethnicity is Indian, wore a sari,
and Keating a kurta. Tandon’s Pinterest board is almost entirely made up of photo-
graphs of interiors, furniture, design products, and architecture.”® Where Watson is
old-school East Coast establishment, and Venter a risk-taking Baby Boomer with per-
petual stubble and a tan, Tandon belongs to a new flexible class of techno-scientific
entrepreneutr.

Tennis, sailing, and yoga are no doubt experienced as personal leisure choices for
these three scientists, but, as Pierre Bourdieu would argue, they are over-determined by
the milieux these individuals inhabit or to which they aspire. Bourdieu argues in Dis-
tinction (1984) that if the deployment of tastes in everyday life reproduces social class
boundaries, then it is plausible to breach those boundaries through the appropriation
of the material and cultural signifiers of taste.”” Veblen, too, had observed that inher-
ited wealth or an elite occupation does not in itself serve as admission to the upper
classes—access depends on the adoption of an acceptable set of values and lifestyles.
Conversely, one might successfully assert upper-class identity, as the Watsons convinc-
ingly do, without the requisite income or assets. Indeed, the differences in the Watsons’
earnings and assets and those of their wealthy neighbors, some of whom also happen
to be CSHL board members and benefactors, are discordant to the extreme. Francis
Biondi, whose wife Jamie Nichols was elected chair of the CSHL board in 2010, is worth
USD 1.64 billion.*® Louis Moore Bacon, one of the CSHL’s most generous donors, is
reputedly worth USD 1.81 billion.*' According to the CSHL's submission to the Internal
Revenue Service in 2012, Watson’s salary as its chancellor emeritus was USD 384,238.*
Bacon and Biondi each earn more annually than the entire payroll of the CSHL's 1,256
employees.*

Watson is ambivalent about the trappings of a wealthy lifestyle, or at least its capac-
ity to distract from science. For example, Watson contemptuously describes his for-
mer collaborator, Crick, as having “wasted his time” at the Salk Institute after the two
parted ways. Crick, Watson claims, “had a great place in La Jolla, a white Mercedes and
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he knew a lot of girls, so he had a good life. He was much brighter than me, but not
as sensible.”** Watson argues that his own pursuit of a “good life” is in the interests
of the organization. Interviewed by the New York Times, he claimed, as a manager of a
scientific research institution, “You have to like people who have money. I really like
rich people.”* He elaborates why in Avoid Boring People: Lessons from a Life in Science
(2007). He states:

Research institutions must have rich neighbors nearby who are inclined to take pride in local ac-
complishments. ... Entering worlds where your trustees relax—joining their clubs or vacationing
where they go with their families in the summer, for instance—is a good way to put relations on a
social footing. Seeing you as more friend than suppliant will incline them to go the extra distance
for you in a pinch.*

From the earliest days of Watson'’s directorship, professional fund-raising help—
as commonly used in other institutions—was eschewed in favor of a more personal
approach to “potentially generous neighbors.”*” Long Island’s wealthy residents, who
make up the majority of the CSHL's board and donors, value membership on the
boards of nonprofit organizations, volunteering, and visible gift giving to prestigious
institutions. Philanthropy binds this social group, along with a range of interests and
activities of the region—tennis, sailing, polo, prestige cars, collecting art, and houses.

What one does with leisure, and with whom, serves to stratify the social domain.
What one purchases, and how this carries symbolic capital, interested Veblen also.
Early in the twentieth century, corporations sought to distinguish themselves in an
increasingly crowded marketplace through the stylization of ordinary everyday prod-
ucts. Stylistic features on new models and brands were loaded with cultural signifiers
to make them more attractive and desirable. The most successful were those products
imbued with “luxury branding” that appealed to consumers who, likewise, sought to
distinguish themselves from others.* This desire enabled producers to demand higher
prices than other products with comparable functions, leading to what Berkowitz et al.

describe as “prestige-pricing,”*

and the popularization of Veblen'’s earlier term “con-
spicuous consumption.”*® In this sense, selves are constructed by a set of associations
and significations that are often summarized as “lifestyle.”

According to linguist Geoff Nunberg, the term “lifestyle,” though originating in the
early twentieth century, gained popular use in 1972 with the rise in profile of Ralph
Lauren’s ‘Polo’ brand.*' As Nunberg states: “Already interested in promoting a lifestyle
with his ties, Ralph Lauren name[d] his line after a sport that embodies a world of dis-
creet elegance and classic style: Polo.” Lauren suggests of the concept, “We were the
innovators of lifestyle advertisements that tell a story and the first to create stories that

encourage customers to participate in that lifestyle.”
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This “coating of physical products with symbolic content” underwent a subsequent
shift in the 1980s as companies started marketing their products with traits such as
“attitude” and “passion.”* Style itself became a key criterion to fulfilling an individu-
al’s “life project,” displayed or performed via an assembly of artifacts, practices, experi-
ences, appearance, and bodily dispositions.** Products are purchased for their ability
to express certain desirable lifestyle traits. In turn, celebrity purchases confer status
on an object, and establish what has come to be known as “brand alliance.” It is this
understanding that sees Venter modeling for the prestige timepiece company Jaeger-
LeCoultre, in a 2015 campaign that also features an athletic Argentinean polo player
and the gamine filmmaker granddaughter of Charlie Chaplin.

Architecture, too, is a stylized product. The same ideas around associating oneself
with objects saw Venter setting the architects of the new JCVI headquarters “the goal of
designing the ‘Salk Institute of the 21st Century.”” Pursuit of the ripple effect of mutu-
ally reinforcing prestige led fashion company Prada to commission the Swiss architects
Jacques Herzog and Pierre de Meuron to design Prada’s Tokyo store in 2000. This was
five years before the pharmaceutical company Actelion appointed Herzog and de Meu-
ron to design their laboratory and headquarters in the architects’ hometown of Basel.
In Basel, too, rival pharmaceutical company Novartis has assembled a collection of
buildings by Pritzker Prize Laureates Frank Gehry, Tadao Ando, David Chipperfield, and
SANAA. The same desire for status prompted the real estate and development company
of the Singapore Government, JTC, to commission Zaha Hadid to master plan its “one-
north” science and technology campus. Yet, architectural prestige is conferred in many
ways, not just through the reputation of the architect. Overseeing the development
of the CSHL campus since the 1970s, Watson’s commissioning of new buildings from
Centerbrook architects, in a range of historically-inspired domestic styles, is a critical
component of his social climbing. Centerbrook’s most recent additions to the CSHL's
Hillside Campus were described by a New York Times critic as an “architectural sleight of
hand [disguising] the new labs as a miniature Bavarian hilltop village.”*® The approach
Watson has pursued at the CSHL, eschewing fashion and signature architecture for a
retrogressive vernacular, has made it difficult to accommodate changing technologies
of construction, servicing, and programming, hence the subterranean and awkward
laboratories of the Hillside Campus.

Watson is not put off by the juxtaposition between contemporary science and the
architecture of a preindustrial era, nor is he shy about imposing his own taste prefer-
ences. He lives in a pink and cream reproduction Georgian house designed by Center-
brook and built in 1994.%” Allegedly, it is “inspired by the classic farmhouses outside
Venice designed in the late 16th century by the Italian architect and author Andrea
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Figure 1.2
Frank Gehry’s contribution to the architectural collection of Novartis on its Basel campus. Photo-
graph by Sandra Kaji-O’Grady, 2014.
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Palladio.”®® It sits at the most northern boundary of the campus, facing the outer har-
bor, with acres of grass and trees between it and the laboratories. The Watsons com-
missioned a painting by Bill Jonas, of the view of the harbor from the site occupied by
the house before the laboratory was founded “because there were none in existence.”*’
Whaling Vessels in Pilgrim Lake is in the realist style of eighteenth-century American
naval art. By comparison, Venter and his wife live in a USD 6 million renovated cliff-
top home of white walls and expansive glass overlooking the Pacific in La Jolla, “with
sweeping curvilinear architecture” and a “wine room that doubles as a walk-in humi-
dor.”® The house features a large sculpture of a whale carved from a timber burl.*!
Tandon resides in a duplex on Roosevelt Island with a floor of recycled longleaf pine
from the demolished Domino Sugar Factory, shelves filled with Le Creuset bakeware,
heather-gray bed linen, and a portrait of Frank Ape doing yoga by local street artist
Brandon Sines.*

Though preferences in architecture, antiques, art, food, sports, or cars may appear
superficial and unrelated to scientific research, these selections reflect and commu-
nicate the alignment of the scientist and his or her laboratory with the social and
financial milieu responsible for its funding and governance. They function as a fur-
ther means toward assuring operational (and career) success. As a result of the near-
wholesale shift from public to private funding in recent years, science has adopted
the operational principles of corporate organizational management, in particular the
“aestheticization” of vocational space, as a means to attract the venture capital so criti-
cal to its operation. This back-and-forth migration between science and organizational
management culminates in the deployment of leisure and lifestyle tropes and conven-
tions in scientific settings as a means toward further attracting venture capital(ists),
increasing employee productivity, and, in particular, increasing the quantity and qual-
ity of vocational yield.

The Entrepreneurial Self

The project of the self, or what Paul du Gay identifies as the emergence of an “entre-
preneurial self,” is one in which individuals are engaged in a process of perpetual
self-actualization that is motivated by the desire to forge a successful career.®® This
concept is further developed by Doris Eikhof, Chris Warhurst, and Axel Haunschild,
who suggest “work and life are [becoming] intertwined, even amalgamated, so that
they [professional individuals] cannot or do not want to distinguish and disentangle
work and life.”* Leisure pursuits in and around the workplace become symbols of per-
sonal growth. Astrophysicist and early Internet pioneer Larry Smazrr, for example, who
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founded and directs the California Institute for Telecommunications and Information
Technology (Calit2), encountered this when he moved to California in 2000. Arriving
from the American Midwest, “the epicenter,” as he likes to say, “of the [U.S.] obesity
epidemic,” the then-overweight Smarr became immersed in Southern Californian fit-
ness culture.®® He recalls feeling extreme pressure to get into shape. This experience is
a testament to how scientific success is now contingent upon engaging a broader suite
of lifestyle assets and practices that range from self-control (Smarr), to recklessness and
self-confidence (Venter), or self-discipline and personal resilience (Tandon).

The idea that scientists, individually and as a community, are made through practices
of life and work resonates with the critique of biopolitical governance developed by

Michel Foucault.®®

Foucault argues that selves are not pre-given but socially constructed
in and by communities, institutions, logics, and lifestyles. In Foucault’s understand-
ing, success is a measure of one’s proximity to the power structures of the moment,
one’s resonance with the episteme. The same is true of scientific discoveries. Foucault’s
teacher Georges Canguilhem suggests that science is not a matter of fact or fiction, but
rather a matter of being operative or not: “in the truth” [dans le vrai] or not.*” Foucault
developed his ideas about biopolitics with direct reference to the architecture of the
clinic and to Jeremy Bentham'’s eighteenth-century design for a prison. Bentham called
his invention a Panopticon after the Greek myth of the giant Panoptes who, with a
hundred eyes, was a very effective watchman. Bentham described the Panopticon, with
its watchman concealed from the view of the prisoner, as a “new mode of obtaining
power of mind over mind.”*® Foucault called this generalizable form of disciplinary
power “panopticism,” recognizing its applicability in the service of a school, workshop,
or penitentiary. Foucault’s use of Bentham’s 1791 architectural model preempts much
of the contemporary discussion of self-governance.”” While Smarr, for example, was
not overtly under the surveillance of an institution, the shame and inadequacy he felt
in the face of athletically inclined colleagues led to exactly the sort of regulation of the
self that interested Foucault. Indeed, Smarr has embraced the commercial and research
opportunities offered by internalized surveillance. He has engaged in a decades-long
project of quantifying his own health through daily tracking of his blood and stool
biomarkers, and is vociferous in his advocacy of “4P” (predictive, preventative, person-
alized, and participatory) medicine.”” Considered key to the construction of an identity
of personal achievement and/or success, labor force self-monitoring is today an essen-
tial precondition of capital accumulation.”

This form of biopolitical self-governance is perhaps most overtly expressed in the
now-ubiquitous organizational focus on health. Maintaining a healthy workforce not
only translates into better productivity margins for organizations, it also offers an(other)
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opportunity for competition, where social stratification and hierarchical position can
be further enhanced by “winning.” Be it in the office gym, cross-fit class, early morning
“team” bike ride or lunchtime jog (your pace or mine?), these “leisurely” activities cre-
ate the opportunity for workers to socialize in a more informal setting. They afford the
ability to exercise, quite literally, traits valuable for organizational productivity such as
initiative, dedication, and control.”

EpiBone’s Internet homepage, as previously mentioned, details their scientists’
bodily investments alongside their academic qualifications. Tandon’s athletic pursuits
are analogous to her commitment to the success of the company she co-founded.
Sending a message to extraneous parties, be they prospective investors, co-founders, or
other employees, Tandon works hard at taking leisure seriously. Imagining that there
is some form of essential or authentic self behind such images is beside the point. The
issue is not whether she actually practices yoga daily, or if Venter really does speed on
his motorcycle; rather, it is the community that is constructed in respect to such images
that matters. Such examples work to induce a feeling of obligation or expectation for
other employees that behavior modification is necessary for personal success and that
of the company.

In this new “live-work-play” vocational milieu, the private realm of the self under-
goes a wholesale colonization, wherein, according to Margo Huxley, “assorted agencies,
authorities, and groups seek to shape and incite the self-formation of the comport-
ments, habits, capacities and desires of particular categories of individuals.””* Contem-
porary organizational management constructs a field of (constrained) possibilities that,
though shaping many of the core practices of daily life, does not wholly prescribe or
determine all of them. Instead, sufficient encouragement is given for the entrepre-
neurial employee to invent new and ideally better ways to perform, and thereby con-
tribute to the sharpness of an organization’s competitive edge. Individuality expressed
through lifestyle is celebrated, so long as that expression is one that can be recuperated
into productive and lucrative outcomes.

Tandon, furthermore, offers a very distinct illustration of self-transformation in the
pursuit of the resources to support her research endeavors. Tandon completed an MBA
so that she could, in her own words, transform “from a biotechnologist to a biotech
leader.””* Her transformation has been effected through the active recruitment of pub-
licity, a shrewd understanding of the need to tell a compelling story about science, and
the clever deployment of her status as a photogenic young woman in a sector domi-
nated by aging men. This self-portrayal is knowingly and professionally managed. For

n7s

TEDMED, Tandon promotes life as “an entrepreneurial journey.””” Questioned about

her future in science, Tandon claimed she was unconcerned about unemployment or
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risk, but rather “worried about the job I'm going to create! If you think like an entre-
preneur, you're never going to be out of work.”’”® What is the laboratory for such a
journey? EpiBone launched with USD 350,000 from Breakout Labs, a program set up by
PayPal co-founder Peter Thiel’s personal foundation to “jailbreak” academic research
into the market economy. Though considerable, the grant is not enough to sustain the
project. While still at Columbia University, the EpiBone team received USD 10 million
in federal grant money for its preliminary research, yet even with these resources did
not reach the animal trial stage. Provided all goes well funding these and subsequent
human trials, EpiBone’s technology will, under a best-case scenario, reach the market
in 2022 or 2023.”7 Significant funds will be required to keep the work progressing, all
the while knowing that with this kind of experimental research comes a high risk of
failure. When it was incorporated in 2013, Tandon cautioned her investors not to be
hasty or expect a return, “We're slow and steady, we're science nerds, and we are aiming
to help humanity.””®

James Watson hosted gala dinners to convince New York City’s establishment to
fund cancer research. Allegedly, he untied his shoelaces before meeting prospective
donors to convey the impression of a man preoccupied with higher thoughts.” It is
a very different image of scientific nerdiness that the team at EpiBone present, one
concomitantly crafted as cosmopolitan, urbane, flexible, multicultural, and youth-
ful. EpiBone was the founding tenant of Harlem Biospace, a micro shared laboratory
funded by the City of New York as part of a wider program to secure a broad ecosys-
tem of bioscientific research—a program Hughes discusses at length in chapter 10. The
hipster-chic laboratory environment of Harlem Biospace—from its uptown location to
its recycled furniture—anticipates the stylistic predispositions of its future occupants.
Indeed, its street-cred décor mirrors that of Tandon’s home, and of Tandon herself.

While appearing self-determined and innovatively “in control” of her personal and
professional destiny, Tandon, like all knowledge workers, is shaped by government pol-
icy and university degree programs aligned with market expectations. Tandon'’s public
persona is, likewise, mediated through existing stereotypes as is abundantly clear in
the photographic portraits of her in the mainstream media. In a challenging affront
to her feminist politics and scientific credentials, Tandon was photographed in Wired
magazine in the pose of the Bleeding Madonna, complete with beatific expression and
ceeur sur la main. Venter, by comparison, was photographed in his office for the Har-
vard Business Review, in a tradition of male thinkers that extends back to paintings of
“Saint Jerome in His Study,” seated with his loyal dog among the paraphernalia of a
contemplative life. He is regularly depicted at the helm of his sailing sloop, Sorcerer II.
Mediated through popular social and cultural channels, the scientist’s life is a complex
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Figure 1.3
Portrait of Craig Venter for the Harvard Business Review series “Life’s Work” (2014). Photograph

by Michael Lewis.

construction that, in the context of “applied science” involves the “application” of the
scientist’s ingenuity outside the laboratory’s walls as much as within them.

The Economies of the Laboratory

In his memoir, A Life Decoded (2007), Venter recalls the race to sequence the genome
at Celera, the privately owned company where he was president during the late 1990s.
He remembers that morale “was not only high, it was electric,” recalling “people were
happy, excited and energized in a way I had never experienced before.”® Venter speaks
fondly of the subcultures that emerged within each team of researchers:

The team headed by Enge Myers and Granger Sutton fostered a true geek culture, complete with
high-octane espresso makers, foosball, and ping-pong tables. ... Each Monday a battle would com-
mence, when geeks, clad in plastic Viking helmets and armed with Nerf guns that shot foam balls
and even the occasional inflatable mace, waged war on the bioinformatics group, who used Nerf
crossbows as their weapons of choice. ... The cafeteria became the central meeting point where
almost everyone ate, bonded, and brainstormed daily.”
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Figure 1.4
Portrait of Nina Tandon for Wired magazine’s January 2013 issue. Photograph by Evan Kafka.




20 Russell Hughes, Sandra Kaji-O’Grady, and Chris L. Smith

Replicating the scene and success at Celera is the goal of every manager of a scientific
research organization. Collaboration, passion, and participation have been key aspects
of intellectual work for decades, but have come to be valued in what Lazzarato identi-
fies as the organization and constitution of all kinds of labor as “immaterial labor.”**
What is proposed by architects and managers as the humanizing of the laboratory
through spaces for conviviality is, in fact, the outcome of an assemblage in which, as
Guattari claims, “man is no longer paramount.”® It is the cafeteria, the games, and the
weapons that operate on the “almost everyone.” The production of the scientist may
be a necessary step toward the productions of science; but both are collateral to the
economies of the laboratory. In this sense, the architecture of the contemporary labo-
ratory may be a visible point of condensation in what Lazzarato, after Guattari, refers
to as an “a-signifying semiotics”: “A-signifying semiotics are the semiotics of math-
ematics, stock quotes, money, business and national accounting, computer languages,
the functions and equations of science. ... They do not represent anything. ... They
function by powering and amplifying the assemblages in which these semiotics are at
work. ... In a-signifying semiotics, sign flows work directly on material flows.”%*

In light of Guattari and Lazzarato, we propose the laboratory may be understood
as the material manifestation of mechanisms of “powering and amplifying” and vice
versa. The laboratory might construct the scientist but it is, itself, configured by mecha-
nisms: financial tools such as hedge funds, venture capital, and mortgage rates; devel-
opers’ profit margins; government incentives and tax breaks; labor costs, contracts,
and regulations; the numbers, qualifications, skills, and attributes of graduates; the
structure and availability of research and development funding; and the volatile mar-
kets for scientific knowledge and its application in commodities. Architecture emplaces
and gives expression to these otherwise silent mechanisms. A close reading of one par-
ticular contemporary laboratory, the J. Craig Venter Institute, demonstrates this point.

The aforementioned “staged” projections of Venter’s life as an adrenaline- (and by
proxy, fossil) fueled maverick, conflict with his ambition for the JCVI to be the world’s
first net-zero energy laboratory. These contradictions are reconciled, however, by Ven-
ter’s conviction that the survival of the human species, indeed life on the planet itself,
is “100% dependent” upon his science for its future. As he states in a 2012 interview:
“We need food, water, energy, fuel, and medicine for the world’s growing population ...
DNA is the software of life. ... We can engineer it to do what we want it to ... the key to
understanding the future of life on the planet is learning how to write that software.”®

The architectural expression of Venter’s new laboratory speaks volumes about the
way science now employs literally every trick, both old and new, to construct its persua-
sive, if paradoxical, agenda. ZGF’s design borrows the raw teak and exposed concrete of
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the Salk Institute that Venter hoped to emulate, but has none of the formality or order
with which Kahn imbued the earlier laboratory.*® Where Kahn’s design for the Salk
foregrounded the offices of the lead scientists, it did so in a way that suggested their
democratic engagement as a collective, with each office of equal size and prominence.
Venter’s office at the JCVI, on the other hand, is singularly large and revealed only from
the rear of the building. It sits at the prow of the administration and facilities wing,
and is the only office with ocean views. Every other room in the JVCI, regardless of its
functional designation is, in effect, an antechamber, there to dramatize the procession
the visitor or employee makes from entry to their audience with its namesake. Once
in the office the full gravitas of “the man” is on display, with vintage motorcycles on
plinths and a wall hung with a litany of awards and certificates (but not, yet, the cov-
eted Nobel Prize). The visitor is confronted by two life-size models of Venter’s brain, a
bronze award in the style of Rodin’s The Thinker, a flotilla of Charles Darwin parapher-
nalia, photographs with U.S. presidents, and an array of books, medals, trinkets, and
a telescope. No experimentation is practiced in this overtly masculinized room, but
Venter’s take-no-prisoners approach to the business of science is apparent in the heavy-
handed curation of every architectural and interior gesture, his reputation for reckless
motorcycle racing a synecdoche for his race to (synthetically) save the planet.

Conclusion

As the chapters in this volume elucidate, science has been co-opted and recuperated by
the world of organizational management. Through selected examples, from ordinary
to extreme versions of the lifestyle tendency, the chapters in this book make explicit
the connection between science and its places of consumption and production. The
book does not distill any single conclusion, but rather it opens up a discourse about the
multiple manners by which the laboratory constructs the scientist and the multifarious
impacts of lifestyle on the generation of science. Consisting of a series of extraordinary
tales from across the globe, brought to life with interdisciplinary insight and illumi-
nating illustration, this volume delivers the architecture of experimental science into
full view.

Beyond the cold logic of economic rationality delivered, legitimized, and doubled
through the new species of lifestyle laboratory architecture identified herein, we also
see these laboratories communicate the illogical terra incognito of twenty-first century
science. Here the evolution of “life itself” (always liminal) is inextricably contingent
upon the attitudes instrumental to the interpretation and shaping of this life. As
depicted in Stephan Helmreich’s exploration of the limits of biology (as experienced in
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the fields of artificial life, deep ocean microbial life, and astrobiology), today the ques-
tion most confronting to science is not what life “is,” but rather what it “was” in the
past tense. Laboratorial practice informs, transforms, and now deforms the stable, ref-
erential, “natural,” constant, or “given” we understood life to be.*” In this post-natural,
post-anthropocentric, indeed, post-postmodern milieu, it is this shadow of life cast
by the deranged mediums of scientific interpretation that are most fascinating and
perplexing. As Alberto Corsin Jiménez and Rane Willerslev argue, the limits of biology
are “also the place where the concept [of biology] outgrows its shadow, and becomes
something else.”® Tentatively, this volume speculates as to whether the new species of
lifestyle laboratory architecture—the very places in which contestations over what life
was, is, and will be, take place—are constitutive of this limit. For it is these architectural
forms, as experimental as the science they incubate, that cast biology’s longest, most
mutant morphological shadow.
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2 Beanbags and Microscopes at Xerox PARC

Kathleen Brandt and Brian Lonsway

Among the many mechanical and electronic instruments at the Computer History
Museum in Mountain View, California, rests a vintage beanbag. It is situated quite
ceremoniously on a plinth in front of a large photograph of six people sitting in similar
beanbags in a nondescript room.

As a Computer History Museum exhibit, the beanbag serves as a symbol and syn-
ecdoche of the creative atmosphere in the early days of the Palo Alto Research Centre
(PARC), the center famous for inventing such staples of modern computing as the
graphical user interface, Ethernet, and the laser printer. Intentionally set on the oppo-
site side of the continent from Xerox’s corporate headquarters in Rochester, New York,
PARC embraced the creative agency of a new breed of researcher/developer identified
with the technology-embracing counterculture of the burgeoning Silicon Valley. The
designers of PARC sought to reject the stodginess of a typical corporate research office
in favor of a casual environment that embraced the “new” kind of creative thinking and
collaboration required to fulfill the center’s highly speculative mandate. Elsewhere at
Xerox—even just down the hall from PARC’s Computer Science Lab itself—researchers
donned their lab coats, hunched over their data entry terminals, and leaned into their
microscopes.

The (literal) institutionalization of the beanbag in the Computer History Museum
recognizes both a particular moment in time and an ethos that has become increas-
ingly pervasive since the early days of PARC. Through the age of startups and the dot-
com generation, the geeks-in-a-garage “no-collar” culture of young innovators and
“creatives” has become a cultural meme as much as a reality. The beanbag has reached
the contradictory status of both an inside joke and a still-earnest symbol of creative
corporate culture. We see proselytizers like Richard Florida, author of the widely influ-
ential Rise of the Creative Class, formalizing the ethos of hipsterism, even to the extent
of hedging the betterment of our national productivity on the economic and political
support of a culture of creativity.'
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Figure 2.1
The PARC beanbag exhibit at the Computer History Museum in Mountain View, California.

Photograph by the authors.

The Computer History Museum exhibits the beanbag with a nod to both historical
accuracy and cultural cheekiness, acknowledging that the transformative impacts of
this commonplace piece of furniture in the domain of computing history are manifold.
The beanbag functions ergonomically, culturally, and symbolically, and these various
functions have been built upon, expanded, and in many cases reified since this famous
placement in the early PARC. Our friend the beanbag has grown up, but not necessar-
ily matured, in the hands of designers since its invention. Together with many allies
including the fern, the ping-pong table, and the playground slide, the beanbag has
become a de facto indicator and erstwhile instigator of creative capacity.

What is behind this evolution? And to what do we owe the iconic status of the
beanbag? We need look no further than Bruno Latour and Steve Woolgar’s observa-
tional work with the Salk Institute’s scientists for a method to unpack the evolution
of PARC’s beanbags into the Googleplex. We see that designers, much like scientists,
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often like to create products that stabilize the ambiguities and contingencies of com-
plex phenomena into what they, too, consider “facts”; statements that no longer “refer
to the conditions of their construction.”” What was once a “what if” statement about
the potential of a particular arrangement of furnishings has become an accepted real-
ity through what Latour and Woolgar call “microprocesses” in an “agonistic field,”
the production of authoritative documents, public and private debate, and discourse
among professionals.

The variety of laboratory we are looking at here is a somewhat unique formation that
focuses specifically on the enabling of a form of thinking directed toward the creation
of “innovative” technological products. It is every bit a scientific laboratory as Salk,
but privileges the “agonistic” work described by Latour and Woolgar that produces the
ultimate “fact-products” (academic papers, in the case of Salk’s scientists; designs both
described and realized in the case of our laboratory’s scientists) over the “benchwork.”
As such, we take the microprocesses inherent to these latter stages—and the forms of
thinking that accompany them—as a central theme in our argument. We are looking,
ultimately, at a quite different form of “fact-product”—in our case, laboratory designs
themselves—but the arguments we appropriate from Laboratory Life remain the same.

Thinking

Thinking is among the more elusive processes that Latour and Woolgar identify as a
key component in this “microprocessing of facts”—the numerous social and discursive
events that scientists use to evolve and refine conclusory arguments from experiments.
The laboratory is a place where, with a certain degree of autonomy from everyday
life, scientific thinking uncovers (or constructs as the authors inform us) the known
facts of our world. It is (literally) a place for labor, where thinking is serious work.
However, thinking is hard for the ethnographer to document or study, leaving its con-
tents and methods opaque. “It could be argued, for example, that the solitude of the
individual scientist in thought excludes the sociologist by definition. Social factors are
self-evidently absent from the activity of thought.”” What goes on when we are think-
ing is notably difficult to articulate. Observers are typically only privy to the result, the
“idea,” that “aha!” moment, when thinking “results” in something that can be articu-
lated. According to Latour and Woolgar, “Slovik proposed an assay but his assay did not
work everywhere; people could not repeat it; some could, some could not. Then one
day Slovik got the idea that it could be related to the selenium content in the water: they
checked to see where the assay worked; and indeed, Slovik’s idea was right, it worked
wherever the selenium content of water was high.”*
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But Latour and Woolgar argue that it is critical to acknowledge the social dimen-
sions of thought. In contrast to Slovik’s idea, they note, “Watson'’s portrayal ... does not
situate himself in a realm of thought, but inside a real Cambridge office manipulating
physically real cardboard models of the bases. He does not report having had ideas,
but instead emphasizes that he shared an office with Jerry Donohue. When Donohue
objected to Watson’s choice of the enol form for picturing the bases, Watson pointed
to actual textbooks of chemistry.”*

While Watson situates his idea narrative in the material context of his office, Slovik
simply arrives at his idea; one moment it was not there, and the next it was. By masking
the contingent social processes within the thinking process that contribute to ideas,
the “aha!” narrative privileges the same assumptions that divorce scientific facts from
their social construction. Latour and Woolgar offer that “statements lie along a con-
tinuum according to the extent to which they refer to their conditions of construc-
tion,” and in their argument “wish to show that the process of construction involves
the use of certain devices whereby all traces of production are made extremely difficult
to detect.”® Invisible thinking processes neatly fit this claim: “the notion of someone
having had an idea provides a highly condensed summary of a complex series of proc-
esses.”’” For the authors of Laboratory Life, these claims contribute to their groundbreak-
ing arguments about the agonistic “constructedness” of scientific facts—of interest,
one might hope, not only to future ethnographers, but future lab scientists as well. But
what value might these arguments have not just for the people in the lab, but for the
people who design them? While one might hope otherwise, the pretense of the “idea”
formed without contingencies is, unfortunately, just as common in the design studio
as it is in the laboratory.

Thinking, of course, is not just one thing: even in the Salk Institute lab, “depend-
ing on the argument, the laboratory, the time of year, and the currency of controversy,
investigators will variously take the stand of realist, relativist, idealist, transcendental
relativist, sceptic, and so on.”® A rich body of literature specifically dedicated to under-
standing the thinking process, often specifically concerned with questions of creativity,
has developed since the 1950s across many disciplinary channels; Herbert Simon’s work
on decision making, Edward de Bono’s on thinking, and Seymour Papert’s on learning,
are but a few notable examples in the areas of education and organizational develop-
ment.” Important contributors to the “data” that would underlie future work on the
subject include the meticulous testing of creative thought by Don MacKinnon'’s Insti-
tute for Personality Assessment and Research undertaken since 1959,'° as well as obser-
vational research on the impacts of LSD on creativity carried out by Myron Stolaroff’s
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International Foundation for Advanced Study between 1961 and 1965."" (Both of these
were based in the Silicon Valley Area, conveniently close to PARC.)

So, if such thinking, with its vast range of modalities and high dependency on social
and environmental contingencies, is to occur in the laboratory, how does a designer
design for it? How can the complexity of the thinking process be made visible to
designers such that they can support its range of modalities and meaningfully engage
the social and environmental contingencies that lend it form?

The Social Construction of a Lab

This is a question not too far off from those asked in 1959 at the opening of Stan-
ford University’s Joint Program in Design (now the Design Impact Engineering pro-
gram). A collaboration between the departments of art and mechanical engineering,
the Joint Program was formed to embrace the potentials of “human-centered design,”
an approach that comprises interdisciplinary design methods that place human needs
and desires at the center of design processes. Responding to the more mechanistic and
science-like postwar approaches to design methodology that privileged efficiency and
optimization, the human-centered approach began to develop research methods that
would directly involve a project’s key stakeholders in the decision-making process of
designers.'” It grew from the work of former MIT professor John Arnold, founder of
the institution’s “Creative Engineering Lab,” who relocated to Stanford in 1957 with
a joint appointment in engineering and management. Arnold was heavily influenced
by many of the same systems theory, cybernetics, and information-technology ideas
that inspired the aforementioned inquiries into thinking and creativity. He famously
brought leaders in these very fields together for a summer MIT seminar.'* At the time
of the Joint Program’s founding, this was a radical departure from traditional models
of architectural and design teaching because it blended engineering design principles,
artistic exploration, and managerial productivity. Together, these skills would prove
invaluable for the substantial postwar transformations of the commercial organization
as they sought to embrace new strategic decision-making processes and managerial
styles, provoked by their acquisition of mainframe computers and their restructuring
around new communication technologies. The incorporation of these technologies
and the systems theory, cybernetics, and information theory-influenced processes into
an organization'’s structure and identity required new ways of thinking about busi-
ness organizations, and led to the substantial involvement of designers in the “new
workplace.”
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In the realm of the physical work environment, from the office to the laboratory,
one quite influential development that built on these methods was the burolandschaft,
or “office landscape.” A well-publicized 1967 Delaware office redesign for DuPont
(then E. I. du Pont de Nemours and Company) by German workplace design consul-
tancy Quickborner Team is commonly cited as its American introduction.'* The buro-
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landschaft sought to empower the new “knowledge worker,”” and challenge the rigid

corporate hierarchies of the typical postwar office environment:

Office landscape planning began with a complete survey of all office staff and their individual
patterns of communication. The layout was then developed around this matrix placing workers
in close proximity to the other staff members they communicate with the most frequently regard-
less of status or departmental affiliation. In this way, office landscaping tossed out the American
convention of relying on the prescriptive lines of communication as depicted by the organiza-
tional chart, and instead sought to uncover the real lines of communication.'®

In large part because an organization’s communication patterns (much like thinking
processes) were not articulated and thus invisible to the casual observer, office land-
scapes often appeared as a “jumbled mess of desks arranged willy-nilly around the open
space.”'” More precisely, they tended to be “characterized by a wide open space with
clusters of desks arranged at different angles and the prominent use of curving screens
and plants to demarcate the interior space.”'® The burolandschaft represented a new
form of thinking about organization; the user-centered, rather than managerially deter-
mined, design process required its creators to conduct what design researchers now call
“stakeholder research” and “experience mapping.” Quickborner’s field research col-
lected and structured both personal narratives and official documents about workflows
and communication process. It visually structured this “data” into relational diagrams
and flowcharts. And it ultimately produced alternative office arrangements that explic-
itly laid visible the results of this research and design process.

Participant-engaged design and office planning; the alternative management
arrangements; an increasing awareness of the value to managers of new modes of com-
munication, collaboration, and creative thinking—these ideas were already becoming
the convention rather than the exception. This was in large part due to a remarkable
confluence of research on thinking, design, and creativity in the San Francisco Bay
Area, as Rochester, New York-based Xerox selected Palo Alto, California, without fan-
fare, to house its new research center.

But the lack of fanfare was about to change, for as noted in the December 7, 1972
issue of the still-in-its-infancy Rolling Stone magazine, “here was [Xerox’s] new multi-
million-dollar research center spread out for unsupervised public view in a ratty rock
music magazine, with actual Xerox scientists photographed in their t-shirts and jeans,
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Figure 2.2

A map of communication connections and frequencies derived from user survey data used in the
burolandschaft planning process. Reproduced from John Pile, “Clearing the Mystery of the ‘Office
Landscape’ or ‘Burolandschaft,’” Interiors” Second Book of Offices (New York: Whitney Library of
Design, 1969).

barefooted, lounging self-indulgently in beanbag chairs.”’” A now-legendary exposé
by Whole-Earth Catalog founder Stewart Brand and photographer Annie Liebowitz,
“SPACEWAR: Fanatic Life and Symbolic Death among the Computer Bums” was a tour
of Silicon Valley’s computing research labs. Brand depicted them as full of long-haired,
bicycle-riding, video-gaming, counter-cultural hackers and hippies. The essay stands as
one of the more prominent and informative documents—an artifact—of the vanguard
computing culture of the Valley at the time. Xerox PARC was featured prominently,
much to the dismay of the suit-and-tie culture of its parent company. In the article,
Alan Kay, one of PARC’s leaders and a visionary whose ideas informed many of today’s
computing devices, described its employee profile, the “Standard Computer Bum,” to
Brand in this way:
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About as straight as you’d expect hotrodders to look. It’s that kind of fanaticism. A true hacker is
not a group person. He’s a person who loves to stay up all night, he and the machine in a love-
hate relationship. ... They're kids who tended to be brilliant but not very interested in conven-
tional goals. And computing is just a fabulous place for that, because it’s a place where you don't
have to be a Ph.D. or anything else. It’s a place where you can still be an artisan. People are willing
to pay you if you're any good at all, and you have plenty of time for screwing around.”

Warmer climes and the proximity to Xerox’s recent acquisition of a Los Angeles-
based computer company were the rationales George Pake, PARC's first director, pro-
vided to Xerox headquarters. Pake also knew, however, that Palo Alto, home of Stanford
University and center of the burgeoning Silicon Valley, was to be a profoundly impor-
tant player in the next-generation digital technology development that was at the cen-
ter of his mission. Plus, it was 2,700 miles away from Xerox headquarters, which gave
PARC researchers a much-needed autonomy from the staid corporate power structures
back east.

PARC opened in 1970, just a few short years before Latour’s field work began at the
Salk Institute to the south, and was on the cusp of an entirely new generation of lab
typology. While AT&T’s Bell Labs may be PARC’s most obvious progenitor in the lin-
eage of research laboratories—and likely much more of what Xerox was anticipating—
it was of a markedly different era, dominated by an early-twentieth-century business
culture of men in lab coats with sleeves rolled up and ties tucked into their blue or
white collared shirts.”! The Silicon Valley before PARC built its reputation quite literally
on silicon, had its foundations in the form of the Shockley Semiconductor Laboratory,
Fairchild Semiconductor, and Intel. These companies—among the country’s earliest
startups—were formed by ex-Bell Labs scientists, and inherited the culture of Bell Labs,
even if with a more relaxed climate. The upcoming companies of Silicon Valley “were
more informal and democratic in their organization and employee culture. ... They
appeared to promote a human workplace not as a grudging concession to demoralized
employees but as a valued asset to production.”*

As applications of Silicon Valley’s hardware components surfaced in the form of the
microcomputer, the design and engineering of systems, assemblies, and retail prod-
ucts began to take center stage. It is here where the political significance of personal
and connective technology drew the kind of figure represented by polymath Alan Kay,
inventor of the programming language Smalltalk who joined PARC in 1970, along
with their expansive, psychedelic, and mindful approaches to thinking. The home-
computer revolution expanded from the Stanford computer laboratories into PARC
and the fabled Palo Alto garage. It included both the hardware and software systems to
make these devices not only comprehensible to, but also empowering of, the layperson.
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The fact that the labs described in SPACEWAR were at the forefront of an entirely new
technological project gave them a license, and specifically in the case of PARC, a man-
date, to reinvent their work environment to accommodate their alternative modes of
thinking. PARC was charged by Xerox’s CEO to “prove the viability of the automated
office by building functioning machines in sufficient numbers to be used, tested, and
studied.”* The PARC labs focused on digital and information technologies and did not
operate like conventional academic research labs; as PARC’s Tim Mott related to author
Barry Katz: “We were basically building stuff. It was not ‘Look at this important paper I
published’ as ‘Look at this cool thing I made.””**

In fulfilling their mission, PARC’s management sought to embrace the creative
agency of a Silicon Valley breed of researcher/developer, and together with them
created their own kind of “office laboratory,” seeing their working environment as
an opportunity to support the kind of “thinking work” appropriate to their creative
challenge. Rejecting a typical layout, PARC’s Computer Science Laboratory conference
room dispensed with the conventional large table, was lined with floor-to-ceiling white
boards (then still a recent invention), and was home to the now infamous beanbags.
It looked more like a lounge, befitting the image of the noncorporate work ethos of its
employees. Scientists, artists, and others in PARC would drag the bags spontaneously
to a relevant configuration, sitting cross-legged, reclined, or otherwise to listen and
participate in the lab’s weekly meetings. The beanbags ensured a contemplative pos-
ture; looking up or reclining back, the opposite of a typical conference-room posture.
Not only did the beanbag give an air of informality due to its aesthetic and its uncon-
ventionality in a research laboratory, its placement was a strategic choice to support
divergent thinking—and notably worked to prevent agitated researchers from jumping
up and accosting presenters during more confrontational sessions.*

Sacco, the first commercially produced version of what we now call the beanbag, was
designed as a “non-chair” only three years before the 1970 opening of PARC. Its design-
ers Piero Gatti, Cesare Paolini, and Franco Teodoro sought to confront the propriety
of “good bourgeois taste” and make a flexible piece of furnishing that morphed to fit
the user’s body.” This sack of polystyrene pellets looks nothing like a conference room
chair—or any kind of chair for that matter—and arguably only becomes something
like one when sat upon in a chair-like fashion. By its very design, it challenges norms
and expectations, affording bodily postures and positions that a typical chair cannot.
In the beanbag, one can sit back, nearly prone, looking up at the sky; drop into it, face
down, knees bent, drawing in a sketchbook on the floor; two become an impromptu
bed. Regardless of how it is engaged, the experience is quite different from that of a
fixed piece of furniture designed with a narrow expectation of use. The beanbag greatly
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expands upon the postures that a “chair” can afford, engaging our informality through
its specificity and alterity of form, material, and shape.

PARC’s efforts—experimental, exploratory, unconventional, and very much “outside
the box”"—were both an outgrowth and enabler of the creative spirit of the early com-
puting cultures of Silicon Valley. In embracing the alternative lifestyles of this particu-
lar ethos, it managed to produce a new form of laboratory culture and environment; its
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“distinctive combination of technology and place”*’ is among its many legacies.

Design Facts

By the time PARC scientists filled their conference room with beanbags, the think-
ing that designers do, or at least some forms of it, was well on its way to becoming,
in proper noun case, “Design Thinking.” David Kelley is a graduate of and longtime
professor in the Stanford Joint Program in Design, cofounder of the internationally
renowned interdisciplinary design firm IDEO and Stanford’s Hasso-Plattner Institute
of Design (more commonly known as the “d.school”)— what Kelley calls the “ground
zero” of design thinking. Kelley had the following to say about design thinking in a
recent interview:

David Kelley (DK): All those years I said “You're experts at design methodology,” nobody paid
attention. They didn’t take it as a new idea or a novel idea. They didn’t believe it. For some reason,
the words “design thinking” resonated with them.

Maria Camacho (MC): Why do you think that the term “design methodology” didn’t resonate?

DK: It sounded too much like other things. There’s scientific methodology ... the word meth-
odology has many other contexts. And the term design thinking, with the word “thinking,” was
just novel enough to attract attention. To put the words “design” and “thinking” together made
both ideas new.”

The thinking that designers do takes many forms, and has, as we mentioned earlier,
a rich history of explorations that have attempted to articulate what comprises it. The
form of design thinking that “was just novel enough to attract attention” at Stanford'’s
d.school is but one set of methods designers may use, but the concept has achieved
vast amounts of attention since the creation of IDEO (1991) and the d.school (2004).
In the interest of advancing creativity in the modern organization, Kelley and others
have promoted their version of design thinking in workbooks and workshops as a step-
by-step process to achieve creative results. Much of what they have folded into their
methodology draws on the rich body of work on the thinking processes of designers,
but has risked the very commodification and stabilization that one could argue its
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sources sought to resist. Bruce Nussbaum, once a faithful adopter of design thinking
methods, reflects on its downfall:

I would add that the construction and framing of Design Thinking itself has become a key issue.
Design Thinking originally offered the world of big business—which is defined by a culture of
process efficiency—a whole new process that promised to deliver creativity. By packaging creativ-
ity within a process format, designers were able to expand their engagement, impact, and sales
inside the corporate world. Companies were comfortable and welcoming to Design Thinking
because it was packaged as a process.”’

The commodification of design process isn’t exactly new. With roots in the domes-
tic engineering efforts of the 1920s* and the consumer engineering practices of the
1930s,*" structured design processes helped industry by allowing for its generalization
and exchange. Even the more radical human-centered approaches were co-opted by
market pressures, and in many cases standardized into repeatable participatory and
ethnographic design methods at the service of a growing consumer market.*?

To see how easily these methods can become crude instruments, we can tease out
what happens when even Latour’s own “naive observer” ethnographic approach—a
method also commonly used by designers to study the ultimate users of their design
products—itself falls prey to the microprocessing of facts. As an applied practice,
designers obligate themselves to leverage their research into designs intended to be
realized in some way for use in the world. In doing so, they must instrumentalize their
observations, responding to each one in some material form. Let us imagine Latour as
a design researcher charged with composing a new lab for these scientists. He observes
a lab work process that is separated into one area that “contains various items of appa-
ratus” where people “can be seen to be cutting, sewing, mixing, shaking, screwing,
marking, and so on,” and another that “contains only books, dictionaries, and papers”
where people are “reading, writing, or typing,” further dividing themselves into people
who “write and engage in telephone conversations” and “those who type and dial tele-
phone calls.”* Design researcher Latour is “thus confronted with a strange tribe who
spend the greatest part of their day coding, marking, altering, correcting, reading, and
writing.”** Armed with this knowledge, our fictional Latour might exclaim, “Clearly,
these people need a cutting station and a mixing room, and these should be far sepa-
rated from the reading room and writing center so that the two populations who do
different kinds of work don’t bother each other in the process. Plus! We need some kind
of device that allows the people who dial telephone calls to pass them along to those
who actually talk on the telephone, as these tasks must be separated for a reason.”

None of Latour’s observations (as ethnographer and theorist), by his own admis-
sion, reveal the thought processes of the scientists that yield their ultimate results;
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they reveal important social and spatial contingencies that impact their thinking, but
do these contingencies aid or hinder it? And what is the result of replicating them in a
subsequent design?

The case of PARC’s beanbag importantly raises a fundamental question of design.
The object was recognized by those who purchased it as having a particular capacity
to create an alternative to the conventional research laboratory. While they may not
have been trained as designers, their understanding of the creative process and ethos
of the lab led them to identify a designed artifact that they perceived as fulfilling a set
of needs, and then ultimately structure their own workspace with it. PARC’s deploy-
ment of the beanbag was based on a hypothesis that it would contribute positively and
productively to workplace culture. Whether it did or didn’t (an impossible to prove
causality), PARC’s remarkable creative output drew attention to the lab, and, as Stewart
Brand valorized in the pages of Rolling Stone, was in large part attributed to the culture
of the lab as much as to its resident expertise. Designers find source material in prec-
edents, and with the tremendous press that the creative cultures of early Silicon Valley
were receiving in the 1970s, exemplars like PARC became prime sources. As much as
Latour and Woolgar describe the evolution of a statement from speculation to fact, so
too do design speculations. Research is conducted, hypotheses are tested, experiments
are executed, and through cycles of credit in the agonistic field of design publication,
results are premiated. As the laboratory evolved from PARC to the Googleplex, the
beanbag-populated workplace “featured as the object of debate” and served as “the
focus of several published papers,” becoming a key inscription device in the construc-
tion of design “facts.”*

What we consider the “design fact” is not only the set of claims about what does
or doesn’t work for a particular situation, but the resulting design itself (whether pro-
posed or materially realized), for all of these “statements” live on in the agonistic field
of design. The liability for field observations, or any design research tool for that mat-
ter, conducted in the interest of human-centered design to be so crudely translated
into simplistic design results can turn a revealing ethnography into a fact-generating
apparatus. The limit is not inherent to design research, but to an unwillingness for
researchers and designers to embrace the full gamut of microprocesses that comprise
the observed activities. None of this is made any simpler for the designer if the humans
at the center of their investigations are themselves unaware of, or unable to articulate
the contingencies that influence their activities. Designers, in either of these cases,
have little to go on, and can be seen to turn to already-established arguments, designs,
or design research to influence their proposals. As will be introduced shortly, the results
of this process, at least in the field of the creative knowledge worker, have advanced
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a design style that remarkably continues to reinforce an image of creativity that is
already decades old.

A Laboratory Lifestyle

Architect and critic James Russell identifies a key trend of the knowledge economy in
Form Follows Fad: The Troubled Love Affair of Architectural Style and Management Ideal
(2000): “businesses began to recognize that white-collar work was more than pushing
paper—it was pushing ideas. Companies needed more flexible and interactive ways of
conveying and working with knowledge.”*® Citing the work of Studios Architecture as
an important player in this transformation, Russell quotes principal Gene Rae: “in a
knowledge economy, what you need is inside people’s heads. People need to be encour-
aged to find out what they don’t know and to share what they do know. We make
workspace experiences where these things can happen.”?’

There was a particular fervor in the dot.com boom of the 1990s, and the startup
culture that succeeded it, for continued references to the aesthetic qualities of the early
Silicon Valley. “As the personal-computer industry exploded from tiny roots in dingy
spaces, the garage paradigm took on the glow of creation myth. As these firms grew,
they wanted to hold on to the fever of that nothing-to-lose startup era.”*® There is no
shortage of commentary on what Fast Company magazine in 1993 identified as the
workplace ethos behind these designs: “neo-leisure,” the work hard/play hard mental-
ity of the evolving knowledge worker workforce.” Numerous major mass-market maga-
zines and news sources have run laudatory articles-as-PR—too many to count. There
have been critical inquiries*” and there have been scathing exposés.*'

Creativity and innovation, at the moment, appear to work best in some combi-
nation of scattered furnishings with a wide range of forms, material, and accommo-
dation, combined with eye-catching “centerpiece” elements that are clearly not “of”
the workplace—slides, game tables, gondolas, vintage (or new but intentionally “dis-
tressed”) furnishings. Various design researchers point to different and regularly conflict-
ing “facts” about worker productivity, but ultimately, we find what Thomas Davenport
identifies in the ominously titled Thinking for a Living: How to Get Better Performances and
Results from Knowledge Workers (2005): “At least there is no evidence that anyone ever
took a job, stayed at a job, or worked more productively because of foosball, pool, or
ping-pong tables, cappuccino bars, office concierges, hearths, conversation pits, quiet
rooms, lactation rooms, creativity rooms, relaxation rooms, nap rooms, etc.”*

Nevertheless, according to James Russell, Donald Albrecht, and Chrysanthe Broikos,
since the days of PARC,
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just-in-time spaces, hoteling, host-desking, coffee-shops, game rooms, commons’ and hives be-
came the lingo of the day, all seeking to identify their hosts as markers of innovation, creative
thinking, collaboration, and work-as-play. Architects and interior designers use spatial drama
and architectural materials to signal the youthful, no-holds-barred nature of the workplace, as
an advertisement of corporate values, and even as decoration meant to express the [perceived]
nonhierarchical nature of the space. In this topsy-turvy work world, the fitness center or coffee
bar gets the most lavish architectural attention.*

As designers and their clients seek greater distinction for their work, in particular
through signifiers of creative aspiration, we have reached a point where even a “for-
est” of tropical plants (Google Zurich), Ferris wheel (Acuity, in Sheboygan, Wisconsin),
“cloud room”(VMware), playground slide and ball pit (iSelect in Melbourne, Australia),
or literal tree-house, tree included (Davison, in Pittsburgh, Pennsylvania), no longer
surprise with their deviance from the image of the staid laboratory. The “neo-leisure”
design theme is intended to cater to the particular lifestyle of the modern knowledge
worker: that twenty-first century descendent of the early Silicon Valley computer bum.

In 2014, the furnishings company Steelcase, known for their trend-forming explor-
atory design research conducted in collaboration with renowned design consultants,
conceived and realized a full-scale fully-functioning prototype “Innovation Center
Typology,” a “Palette of Place, Posture, and Presence.”** The litany of design facts in
the project’s narrative, such as “Innovation requires a connection between sociology
and technology” or “Creative, generative collaboration happens in small groups,” are
carried through to the design, whose architectural diagram reads like a theme-park
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map, with a “front porch,” “innovation theater,” “neighborhood café,” and multiple
“enclaves” called out as if attractions in Workplaceland. Even the less photogenic areas
of the showcase interiors are filled with many variants of things; the “hot” cubicle—an
unassigned furnishing artifact that separates individuals from their otherwise open,
flexible, reconfigurable environment; the unenclosed or translucent-walled “strategy
room” (once known as a conference room); and seating artifacts that, as corporate-
managed, scientifically researched evolutions of the beanbag, present the user with a
great variety of possible postures for thinking.

As a design “fact,” the equation “treehouse + enclave + slide = creativity and innova-
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tion” has reached that point of “naturalization,” “whereby all traces of production are
made extremely difficult to detect.”* We don’t intend to make the claim that one can’t
think creatively in these spaces. Sometimes a treehouse or a “front porch” would be
perfectly productive for some kinds of work. Our point is that these designs, although
intended to support creative thinking, are prone to miss the nuances that comprise
their stakeholder’s own thinking processes and creativity. They offer a set of environ-

mental contingencies that may have more to do with the design professions and their
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concerns than with their user’s particular “thinking needs.” Worse, in the guise of cre-
ative openness, they may serve to mask the traditional corporate power dynamics that
may not be compatible with the apparent creative freedom. Will Alsop’s design for the
Blizard Building, at Queen Mary University of London exemplifies this point for the
laboratory. The “mushroom pod,” together with the “cloud pod” and “spikey pod”
seen in the background, and the “molecule pod” unseen in figure 2.3, are meeting,
lounge, and exhibit spaces that hover over the subterranean laboratories below.
Heinrich Schwartz highlights the point that invisible power structures not only
remain in existence with these organizational changes, but also become perhaps more
insidious due to their invisibility. He argues that these new power dynamics may no
longer be based on space ownership, but rather on the “mobility and ownership of

m

technology, or ‘techno-territory,’” a “re-drawing of hierarchy rather than its disappear-
ance.”* In one of the sites he investigated, he describes how “the club,” a casually fur-
nished, open plan, unassigned work area “had in fact become a rather exclusive area.
... Intended to break down barriers and reduce hierarchies within the company, the
supposed flatter design appeared to introduce new spatial boundaries, most notably
between mobiles and non-mobiles and between regular and higher-ranking employ-
ees.”*” The spatially open, aesthetically different, and more relaxed office environment
thus maintains a symbolic value that is more complex than it may appear. This is not
to say that its style belies its function. Quite the opposite: its style is its function.

The challenge with the lack of awareness of the constructedness of design facts—as
with the scientific facts observed by Latour and Woolgar—is that they appear “out
there,” autonomous from the very meaningful processes that led to their articulation.
These facts take on the qualities of being unassailable and natural. “The beanbag is a
prompt for thinking out of the box,” rather than “In the 1970s, at this unique center
in Palo Alto called PARC, they used the recently available beanbags as their primary
meeting room chair.” The latter statement is certainly less of an elevator pitch, but
acknowledges some of the many factors that connected the beanbag to the knowledge
worker industry. If we imagine a countervailing scenario, the beanbags at PARC may
have been impediments to the creative work that the scientists were producing. As we
recounted earlier, the most specific description of their function that we have come
across (most accounts merely describe their presence) is of hindering altercations rather
than fostering creativity. But this is not the image of the beanbag that we carry today.

The reductive applications of design research and design thinking to construct
design facts reifies the equation of the beanbag with exploratory thinking. This is done
not only in the stage of primary fieldwork or case study research, but also in that
agonistic field of design, where academic and professional critiques, discourses, and



Figure 2.3
The interior of the Blizard Building at Queen Mary University of London, designed by Will Alsop
(2005). Photograph by Morley von Sternberg. Courtesy of Will Alsop/aLL Design.
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vetting premiate certain products, realized or proposed, over others. As with the scien-
tists at Salk, this has the essential function of removing evidence of the constructedness
of these products and their assumptions. What users are left with are, in effect, symbols
of the prompts that may have, in other contexts or places or times, have had a posi-
tive effect on the creative process of the knowledge worker, rather than the prompts
themselves.

As these facts continue to circulate and build on one another (whether it’s the super-
table or slide or treehouse or gondola that is now equated with the kind of thinking
valued by today’s corporations), we question what impact these symbols have as sup-
ports for any form of thinking beyond that which is codified by the brand image they
are intended to reinforce. We’ve seen how many of the ostensibly “flexible” or “open”
or “social” lifestyle designs of the contemporary knowledge industry lab have served
to mask traditional power structures and dynamics. What, by extension, might be hap-
pening to the results of the thinking processes that are mediated—constructed—in the
context of these same designs?

What, also, might the designer do in response to this critique? Can one avoid the
agonistic microprocesses that construct design facts? Earlier, we argued that a primary
contributor to an organization’s or designer’s reliance on and repetition of design
facts is the opacity of the thinking processes for which they are designing, but equally
opaque is the thinking of designers themselves. An acute awareness of a designed
object’s constructedness—a recuperation of the contingencies and “traces of produc-
tion”"—might be a necessary function of a designer’s thinking process. This necessarily
challenges the mythos surrounding a designer’s “creativity,” their ability to “invent”
successful designs through a process that remains ineluctably idiosyncratic. Yet, at its
core, it requires only the effort to engage a designer’s thought process, not with a sci-
entific analysis, but with a reflexivity that questions the “stability” of their design con-
cepts. Reflexivity is thus a way of reminding the reader designer that all texts designs
are stories. This applies as much to the facts of our seientists designers as to the fictions
“through which” we display their work. The story-like quality of texts designs denotes
the essential uncertainty.*
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3 The Good Experiment: How Architecture Matters for
Graphene Research

Albena Yaneva and Stelios Zavos

Space Matters for Science

The founders of science and technology studies (STS) Bruno Latour, Steve Woolgar,
Michael Lynch, and Karin Knorr-Cetina pioneered meticulous explorations of science in
the making to understand the process of the fabrication of scientific truth and facts; the
cognitive and social dimensions of scientific experimentation and visualization; and
the material operations that accompany scientific work."! From the 1980s, Peter Gali-
son, Steven Shapin, Sven Dierig, Jens Lachmund, and Peter Mendelsohn have engaged
in addressing questions of how space, locality, urban infrastructure, and city develop-
ment matter in the production of scientific knowledge.” Taking inspiration from urban
studies and architecture, they have focused attention on the importance of space to the
credibility of scientific claims. They have also tackled the question of how the urban
infrastructure and the architecture of various scientific buildings and laboratories, as
socio-spatial settings, affect the production of knowledge and work patterns, and thus
challenge the cognitive authority of science. These recent dialogues between the fields
of science studies and architecture have made us rethink architecture’s role in the shap-
ing of scientific cultures and identities,® the situatedness of scientific activities,* the
importance of space for both the production of scientific knowledge and the credibility
of scientific claims,® and the complex nexus of knowledge and space.

At the same time, STS scholars have expanded their methods to engineering, design,
technological innovation, medicine, economics, and the arts, by following the actors
in their routine practices, accounting for their actions and transactions in complex
spatial settings, and unpacking the materialization of the successive operations they
perform. Following this expansion, architecture has also received the attention of
anthropologists trained in science studies, such as Michel Callon, Sophie Houdart,
Yanni Loukissas, and Albena Yaneva who have offered an alternative pragmatist under-
standing of architecture-making, very different from the one bestowed by the critical
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theory that dominates architectural discourse.® Inspired by the pioneering work of
Dana Cuff, these studies traced architecture in the making.” Consequently, on the one
hand, the interest of the STS community in issues of architectural and urban design
has increased.® On the other hand, architectural theorists have also started referring to
the epistemological frameworks of science studies and have begun borrowing concepts
and methodological insights.’

In spite of the growing cross-fertilization of the two fields, whenever scholars of
architecture deal with scientific buildings, they often ignore the long tradition of STS
that studies what happens in labs, namely the socio-material complexity of the prac-
tices of dwelling in labs. As a result, lab life remains entirely forgotten or considered as
insignificant to the understanding of how architecture works. Similarly, whenever STS
scholars tackle the architecture of science, they rarely discuss the specific architectural
features of labs (e.g., location, site, facade design, visual language, design constraints,
the negotiations of designers and client-users, and the specific materials rearrange-
ments). As a consequence, the design and planning processes behind scientific build-
ings were rarely accounted for with the exception of the work of Thomas Gieryn,
Peter Galison, and Emily Thompson.'® Nevertheless, the practices of science labs and
of architecture studios bear an astonishing resemblance to each other; both types of
practitioners deal with trials, produce different scenarios and options, present results
from experiments with materials and shapes, engage in measurements with models,
simulations, and calculations, meet clients, funders and potential users, and take into
account public reactions.

In our attempt to develop further this dialogue between the disciplines, we draw
on the methods of the anthropology of architecture and science studies to trace the
exchange between the designers and the scientists involved in the making of the
National Graphene Institute (NGI) in Manchester, England. We provide glimpses into
the inner workings of their labs and trace the unfolding dynamics of experimentation
that preceded the design. If, for the seminal studies on the architecture of science,
the key question was to explore both the relationship between the buildings and the
shaping of the identities of scientists and their fields, and also the identities of the
architects who design them, for us our key concern is different. Instead, we will ask
what scientific architecture can tell us about the changing nature of scientific practice
today, and more importantly, about the changing larger networks of scientific produc-
tion (the partnerships with industry, the city, and their funding structure). In other
words, our question is: How do the dynamics of the new ecology of the science indus-
try inform us about the shifting practices of the architects and the working dynam-
ics of their “architectural labs”? Or, how does science lead to new tactics, tools, and
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techniques in the practices of architects and building designers? Instead of navigating
between architectural determinism from one side (architecture determines the science
conducted inside) and architectural indifference on the other (architecture is irrelevant
to the science contained within its walls), we will trace how a very specific scientific
breakthrough—the isolation of graphene—acted as a complex machine that reconfig-
ured both scientific and architectural practices.

Designing the “Home of Graphene”

In 2010 the Nobel Prize in Physics was awarded to two physicists from the University
of Manchester—Andre Geim and Kostya Novoselov—for the isolation of graphene, the
first man-made two-dimensional material. Five years later, in 2015, following the ambi-
tion of the university to capitalize on the work done by its Nobel Prize winners, a new
building was erected on the campus: the National Graphene Institute. Located at the
main university campus on Booth Street West, the NGI draws the attention of visitors—a
five-story building of around 7,825 square meters (approximately 84,230 square feet)
with a distinctive black silhouette. Distinctive as it is, it breaks the monotonous patterns
of gray and red brick buildings on the campus; its unique shape and sizable volume
draw media attention, and the building enjoys a growing public interest as a showcase
of cutting-edge science. Just a few minutes’ walk from the School of Architecture build-
ing, we—who are colleagues at the university—have often passed alongside it, contem-
plating the building site and awaiting impatiently for it to take shape.

However, to understand the building, we first need to understand graphene, the
foil of nanotubes, whose properties have been known for decades, but the extraction
of which as a single mono-layer with distinctive electrical properties and strength
occurred only in 2004. This marked the start of the process of isolating the material.
The applications of graphene have yet to be explored, and the new building will serve
as an incubator dedicated to its development by bringing together academics and com-
mercial partners under one roof. Its design and state-of-the-art facilities are meant to
contribute to the UK’s role at the forefront of the commercialization of graphene. The
facilities will allow scientists and engineers to further explore how graphene interacts
with other materials, and to develop prototypes that could potentially enter into full
production. Currently, 150 researchers work directly on graphene at the NGI, and more
buildings dedicated to graphene research are under construction on the campus of the
University of Manchester."

The chapter draws on in-depth interviews with scientists, architects, university man-
agers, building managers, and cleanroom technicians engaged in the recent process
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Figure 3.1
The National Graphene Institute, Manchester. Photograph by the authors.

of the design and construction of the NGI building. Our ambition was to shed light
simultaneously on the life of two “labs”—that of the architects as well as that of the
scientists. We witnessed the inner life of the NGI, those aspects of the design expe-
rienced by residents but hidden to the public, in its many different labs and com-
munication spaces. We observed the active collaboration of scientists energetically
shaping the building through experiments, discussions, and negotiations. On the
other hand, we also gained unique insights into the “architectural lab” of the London-
based firm Jestico + Whiles, as they engaged in BIM experimentation and design
discussions.

Additionally, we conducted ethnographic observations in different spaces in the
building. But due to the numerous restrictions (as isolated and protected environments
set barriers for our access), we were not allowed to randomly stroll and explore the
spaces. So, in order to gain a better understanding of how the building works for vari-
ous groups of “dwellers,” we took ethnographic walks with the interviewees, asking
them to recreate their daily trajectories and the specific ways of engaging with the
different features of the building. This allowed us to gain insights into the different
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practices and routines of dwelling that form the core of laboratory life at the NGI
and contribute to a “lifestyle science” related to graphene research. During the ethno-
graphic walks, we stopped many times, questioned their attachments to the building,
took photographs, and explored the different material arrangements, equipment set-
tings, inscription techniques, and the various design features of the building that mat-
tered for our NGI dwellers. Following the rthythm of scientific dwelling in its course,
the ethnographic walks advanced a different understanding of the nature of scientific
buildings and shed light on how architecture matters for the scientific practices of
nanotechnology research. In addition, we visited the cleanrooms, and wandered the
viewing corridor many times trying to imagine what a random visitor would see from
outside. We sat in quiet labs, and witnessed the buzz of the busy Fridays, when more
than a hundred people assemble at the building for the famous graphene seminars. We
documented the building and captured its working rhythm in 2017, two years after it
was built and was entering a steady-state phase of functioning.

While analyzing the work and lifestyles of the two labs, we will zoom in on the nitty-
gritty reality of the process of experimentation, the material tests, the techniques, the
patterns of collaboration, as well the modalities of social exchange. Yet, before entering
the NGI to witness graphene research in action, it is worthwhile exploring some prior
examples of successful and less successful collaborations between these two types of
practitioners and their labs, traversing quickly through the changing landscape of lab
designs in the last decades.

The Changing Formulae of Science-Architecture Partnerships

From the 1960s onward, signature architects showed more interest in designing scien-
tific buildings. The dialogue between architects and scientists became an important fac-
tor for the success of scientific labs. Yet, very often, poor understanding of the nature
of experimental practices in laboratories resulted in buildings that were deeply disliked
by the scientists. The Richards Medical Research Laboratories (1965) designed by Louis
Kahn and the Ray and Maria Stata Center (2004) by Frank Gehry are notorious in that
respect. Kahn'’s lab buildings in the 1960s foreshadowed in many ways today’s labora-
tory design. The Richards Medical Research Laboratories at the University of Pennsyl-
vania, his first scientific building, was greatly admired in architecture literature for its
imposing presence and imaginative presentation of space and structure. However, the
scientists complained about exposed pipes that collected dust, the lack of wall space
for refrigerators, and about sunlight penetrating the building, melting ice in the buck-
ets, and spoiling experiments. The building as experienced in mundane lab life routines
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appeared to hamper rather than facilitate research. The contrast between the building’s
beautiful shell and the inner working of the labs remain striking. Not surprisingly, the
scientists were rarely included in design discussions.

However, Kahn's second lab building, The Salk Institute for Biological Studies, in La
Jolla, California (1965), was operationally more successful. Working in close collabora-
tion during the design, Salk and Kahn envisioned the building together. Learning his
lessons from the Richards lab, Kahn built a place in which scientists felt comfortable
working and, as a result, the building won plaudits for being functional: it accommo-
dated flexible lab facilities, essential to the fast-changing world of science, allowing
ease of updating the mechanical equipment. The open labs encouraged students and
postdocs to socialize. Flooding the laboratories with indirect daylight and producing an
open and airy work environment, Kahn'’s building provided a welcoming and inspiring
environment for scientific research and formed the first example of a successful “sig-
nature” architect lab. Other examples followed. Among them, Payette Associates, and
Venturi, Rauch and Scott Brown'’s Lewis Thomas Laboratory in Princeton (1983) stands
out. Developed around the “generic” laboratory model, it followed the large open lab
design pioneered by the Salk, and emphasized the importance of discussion for the
successful realization of molecular biology by including a number of generous circula-
tion and breakout spaces. The contradictory desires for social exchange and the seclu-
sion and separation between scientists, because of the specific environments of their
work, were overcome efficiently through the design of the Lewis Thomas Laboratory.
Since then, a new generation of scientific buildings have explored the facilitation of
interactive behavior further, and promoted social exchange and collaboration among
researchers from different disciplines through the open lab model. In these buildings,
the atrium became more important than the laboratories themselves.'* The most recent
trend, the subject of this book, shows a new generation of scientific buildings that
emerge as megastructures or complexes of buildings that form entire self-sustained
quasi-urban structures where scientists live and work, and where the boundaries of
work and leisure dissolve.

This brief history of several decades of architectural interest in laboratory design
forms the background of our case study, but the collaboration between scientists and
designers here takes a specific form and has its own particular emphasis and effects.
In particular, a unique partnership is forged between a Nobel Prize laureate, Sir Kostya
Novoselov, and the architect Tony Ling, director of the London-based architectural
firm of Jestico + Whiles, which resulted in a building that is one of the new genera-
tion of sustainable, high-tech science laboratories aimed at a collaborative research
culture.
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The National Graphene Institute: Kostya in Search of the Right Design

Reflecting on the architecture of the building, the different issues and compromises,
the lead scientist Kostya summarized it as “a continuous fight between Tony and me;
I was trying to reduce the architectural features, he was trying to enhance them. So,
what you see is basically the result of this battle, but we tried to maximize the space and
make it as flexible for the future as possible.”’* Amazingly, the “battle” between the
reduction and enhancement of the architectural features has resulted in a building the
scientists at the NGI are happy with. Yet, for Kostya, who was often referred to by fel-
low scientists as “the true architect of this building,” the NGI building is quite logical.
Embracing design language, he evoked different constraints at the start of the design
process: first, the need of large cleanrooms, and second, the need to build the NGI
at a walking distance from key departments, like Physics and Chemistry. He explains
that he “wanted the building to be very universal in a way that, for example, all the
architectural features can be essentially converted at a certain moment, to be useful
space.”'* We probed this concept of universal and adaptable space further as we walked
around the building with Kostya. In response, he showed us where he wanted some
anchor bolts to be installed in the free space behind the main glass facade, as well as in
the atrium of the building, so that metal beams could be placed in the future if needed.
This modification would create additional floor area to be utilized as office space. As we
walked, we also learned that some design features were incidental—like the roof terrace
and garden on the top of the building—and he told us about the many different ways
these features can be used advantageously. Kostya is happy and proud of this building;
nevertheless, he did not tell us what the building is, rather how the building will grow.
He thinks constantly about the opportunities to add, increase, expand, and maximize
its efficiency.

At one point, we stopped on the roof level to contemplate the facade where Kostya
recalled the process of facade design as being “the worst point of discussion”: the archi-
tects came to him with the idea of a veil that he thought was good but too expensive.
However, at that moment of doubt, Kostya felt it was the scientists’ turn “to give them
[the architects] something back because they gave a lot to us, but of course it was very
difficult to choose something for the image.”'® This process of negotiation required a
lot of experimentation together. Tony and his team produced and studied hundreds of
different options of what the building should represent. It took a lot of time: long hours
of discussions for the architects and the scientists to explore different patterns. This was
a moment of intense experimentation, a moment when the visuals proliferated, and
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Figure 3.2a, b
The facade of the NGI; close-up. Photographs by the authors.
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hundreds of renderings traveled hectically between London and Manchester.'® Kostya
remembers:

At a certain moment, they came with a sort of image, like in this movie, The Matrix, where the
numbers kind of fall down and then start forming a pattern. So, the architects came with those
numbers and then I said “ok, why won’t we just put some formulae” and then we had very, very
good hand-written formulae and then they converted and digitized them in such a way that you
wouldn’t be able to read them, but you'd be able to see that those are formulae."’

Both Tony and Kostya agreed that the formulae should be very subtle. In our walk-
ing discussions, the authors and Kostya dwelt a great deal on these almost undetectable
graphene equations inscribed in perforated metal. However, we had passed along this
building so many times, and to our embarrassment, had never noticed the formulae.
Yet, now aware of their conceptual generation and presence in the building’s facade,
they make sense. At one point, the university administration requested that the for-
mulae be legible, and the architects and scientists tried several ways—hand-written,
typed—then copied all the formulas from the allocators of graphene there and put
them on the facade. They also added “legitimate mathematical jokes,” as Kostya calls
them, so correct that they can be directly copied to textbooks. Thus, the facade was a
compromise. The architects considered an opaque black screen, but this would have
been too weighty. Another option was to have large hexagons, but Kostya did not want
a very explicit reference to graphene to be placed on the facade; they only kept the
little hexagonal perforations. We recollected the intense discussions and negotiations
between the architects and the scientists around these different facade options. The
Matrix-movie moment yielded a very interesting exchange: while Tony was learning to
read and decipher the different formulae of graphene, grasping simultaneously what
graphene is, and how it is translated into equations; Kostya was learning how to read
the different shades of black and gray on the architectural rendering and how to imag-
ine the facade on the basis of the visuals produced in Tony’s lab. Staring at the facade
formulae now, looking to find Kostya’s “jokes,” puts us in the mood of a worldly view
of science, science that never happens in a “double-click” moment of invention, but
is rather an endeavor that takes numerous reiterations with mistakes in search of the
right answer—that is, science in the world.

The Other Lab: Tony Ling in Search of the “Right Formula”
At the same time, in the other lab in London, architect Tony Ling and his team experi-

enced the challenges of designing the NGI differently from the scientists. Tony listened
to the stories of many graphene researchers to understand how they work, to grasp
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their expectations and the nature of their practices. For him, the texture of spaces and
surfaces should reflect the funding realities and the discussions with the scientists;
the changing needs and preferences of different research teams; the vision of the lead
scientist, Kostya, and, the very complex texture of graphene and its projected develop-
ment. As a scientific building, the NGI followed an inside-out approach wherein the
form grew from the internal arrangement of the programmatic parts and their gradual
resolution. While describing the exciting collaboration he had with Kostya in design-
ing the building, Tony emphasized how exceptional it was to have a client involved
in the process from day one. He recalls Kostya spending, literally, hundreds of hours
working with the Jestico + Whiles at every step, assisting in determining the design,
development, and the relationships between these phases.

Although Tony has experience in designing nanotechnology buildings (for the Uni-
versity of Southampton and the University of Sydney), he finds that

the main difference between the NGI and other nanotechnology-related buildings, is the fact that
they are generally part of the Physics department ... whereas in the NGI, the sole purpose of it
is to explore the properties of graphene, and also, the NGI has a policy of invitation of industry
partners, who are given space within the building, to work with the academics at the university,
to mutually benefit from the research.'

Thus, for Tony, graphene and the properties of graphene were at the core of the design
concept. The architect tried to understand as much as possible the nature of graphene
before his team started work on the building, but, as he shares honestly with us “the
actual, very detailed properties and mechanics of working with graphene are beyond
our grasp,” and the architects’ main job was to understand what kind of design envi-
ronments the scientists working on graphene will need."”

The very first design decision that the design team, the structural engineers and
Kostya had to take was where to locate the cleanroom. This is the most important com-
ponent of the building as it is where the nanoscale research into graphene takes place.
The technical performance of the cleanroom is paramount for the building’s success.
The NGI building contains two cleanrooms: the main cleanroom takes over the lower
ground level for minimal vibration and is connected by a cleanroom lift—the only one
in England—to a second cleanroom on the third level. One of the key initial decisions
Tony and Kostya made was to locate the cleanroom in the basement, four meters below
ground level because the material is to be studied in such a small scale, any kind of
vibration could disturb the experiments. This started out as the driving force behind
the rest of design; the building followed the cleanroom and its form naturally grew out
from the program.
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Figure 3.3

The large cleanroom at the NGI. Photograph by the authors.
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The next challenge was the discrepancy between the expectation for a 5,000-square
meter (54,000-square foot) building, according to the university’s feasibility report, and
a much bigger building, calculated on the basis of the scientists’ needs. For six weeks,
the designers engaged in analyzing the net to gross floor ratios and cost per square
meter of similar buildings with cleanrooms that had been recently completed, produc-
ing different options and comparative scenarios. Finally, the tests proved that a larger
building was necessary (84,228 square foot or 7,825 square meters). The multi-headed
body of stakeholders (project managers, the University of Manchester, government
funding agents) had to readjust the budget accordingly. The initial funding for the
building came from the UK government, and the European Regional Development
Fund (ERDF) granted the extra money to construct the building. As Tony recalls: “it was
quite an intensive exercise to eventually challenge that the building was to be bigger.”*
While architects probed different scenarios, tested options and refined their working
techniques, mobilized new tools and engaged in experimentation, the scientists fine-
tuned their expectations and the funders increased the budget.

Following these two challenges, the architects had to engage in more discussions
with Kostya to understand what the specific requirements of the NGI were. Due to
the complexity of the building it took weeks of iterative interviews with the scientists;
along with repeated attempts at schematic plans and three-dimensional models, so
that the architects could truly understand what the scientists, as clients, wanted. Tony
and his team engaged in a process of generating “experimental layouts of notional
ideas,” which they presented to Kostya, to say “is this what you mean?” Numerous
discussions followed from which both the architects and the scientists learned from
one another. As a result of experiments and trials in the design lab, these images also
served as a way of communicating the expectations of the scientists. They allowed
designers to learn from the user-clients and at the same time helped clarify structural,
mechanical/electrical, and IT issues.

The next stage that required an active exchange between design and scientific know-
how was the process of organizing the building according to the functions, an approach
that the architects term as “inside-out.” During this process architects made numer-
ous models, both virtual and physical, of the whole building, as well as of the differ-
ent components of the building. They engaged in three-dimensional modeling, and
even produced a 1:50 model of the rear facade of the building to see how it really fits
together. The models illustrated different options and took into account cost and pro-
gram factors, well as planning and university contexts. They also showcased the inside-
out approach: how starting from a number of “knowns” the building grew around
the program and took a distinctive shape that followed its internal organization. The
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Figure 3.4a, b
Experimental 3D models and drawings developed by the architects Jestico + Whiles. Courtesy of
Jestico + Whiles.
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knowledge the architects gained in this project is now being transferred to the design
of the Cavendish Lab in Cambridge. While the design process of the NGI implied fine-
tuning the tools and techniques of both architects and scientists, it also impacted the
way the building mattered in the daily practices of graphene research. In order to wit-
ness the “inside-out” approach, we should go inside the building. Let us take a quick
walk through the building in use.

A Walk in “Graphene Land”

On our first visit to the NGI, we found ourselves led straight to the top floor, where
the seminar room opens onto a large rooftop terrace. In addition to the key scientist,
Kostya and the architect, Tony, we interviewed building managers (John, Fran, and
Richard), the scientific director (Vladimir), and scientists (Mark, Andrey, Sarah, Rahul).
The ethnographic walks with a few scientists often began here, on the top floor, over
coffee with Kostya, with Mark showing us the garden, and John introducing us to a
happy group of young researchers and postdocs (“the core graphene team”) having
lunch on the terrace in the shy Manchester July sunshine. We were introduced to the
cleanrooms, and visited them many times to witness dark-blue-gowned technicians
and light-blue-gowned researchers exacting minute procedures on graphene flakes.

There are eighteen different labs in the NGI, in which we witnessed mixtures of dif-
ferent disciplines: a laser lab, an optical lab for electrical measurements, and metrology
and chemical laboratories. The building accommodates the many different scenarios
these laboratories pose to risk management, their different hazards, diverse approaches,
myriad technologies, inspection procedures, multiple outcomes, and different algo-
rithms. The combination of physicists, chemists, and material scientists working
together sets challenges for the spatial design.

One aspect that the scientists were very much concerned with was the “gray spaces”:
special seven-foot- (two-meter-) wide corridors, adjacent to most of the labs, where tools
and equipment are stored, and air and electrical systems and gas piping are installed.
If the nature of the lab is to be changed in the future, the “gray spaces” enable this
flexibility to be done quickly and easily. Each lab has its own specific qualities. For
instance, some of the labs are located along the exterior of the building, maximizing
natural views and light and others are secluded or shielded. During one of our visits,
we surprised a postdoc taking a nap in the Faraday chamber (fully isolated from elec-
tromagnetic waves). Embarrassed, he explained that he had had a long night in the lab
and did not get to sleep at all; and at 4 pm he was still there waiting for the experiment
to finish. In another lab, we met a happy postdoc listening to loud music; again, we



Figure 3.5
Atrium and roof terrace on the top floor. Photograph by the authors.

Figure 3.6
Lab spaces at the NGI. Photograph by the authors.
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surprised him, yet, he responded with a wide smile to our visit. There are also open labs
connected to the offices of senior scientists. In addition to labs, we also witness a large
number of “breakout” rooms with furniture designed to encourage a convivial ambi-
ance for discussion.

During these walks and interviews we noticed, on the one hand, that the NGI
successfully maintains the dual requirement for isolated, clean, protected environ-
ments away from vibration and electromagnetic interferences, where no noises from
the external world of the lab should be allowed to inhibit results. We also noticed,
on the other hand, the importance of highly interactive and collaborative spaces for
research dialogue and developing new partnerships. This dual requirement responds
to the specificity and the complex “ecology” of graphene as a two-dimensional mate-
rial, which appears in different configurations (graphite or diamond) depending on
how the bonds are formed. The NGI was built “with other 2D materials in mind,”
because it is the interaction with other 2D materials that will determine the success of
future devices (in membranes, in energy, in electronics).”' The interactive capacity of
graphene, and how it forms bonds, is what the institute is built around; similarly, the
scientists and industry people in this building are expected to behave like graphene:
isolation for the purposes of noninterference in experiments and interaction are the
key conditions for the success of their work. Graphene sets the standards while at the
same time researchers try to manipulate it in order to act according to internal and
external constraints. And this process is performed incessantly through the searching
for balance and delicate compromise. There is an amazing ontological symmetry that
we witness: scientists, industry people, and 2D materials bear remarkable similarities
to each other; they are all expected to form new bonds intensified by design. Thus,
far from containing and sheltering scientific work, the building operates as a machine
that maximizes the impact of graphene’s implications and catalyzes the productivity
of scientists and industry people, allowing for a faster exchange of ideas and creation
of new ones. As graphene is evolving almost daily, there is a constant pressure for the
building and its dwellers to adjust to ever-changing standards and the ecology of the
graphene machine.

Two aspects that struck us in this observation are the two distinctive rhythms of the
building related to two speeds: the “high-speed train”-like rhythm of development of
graphene research related to a hectic pair of work and experimentation, and a demand-
ing and highly competitive research culture (witnessed in the lab and seminars spaces);
and at the same time, the contrasting, slow, calm, and easygoing rhythm of discussion
and relaxation (witnessed in open, generously lit, often-empty atriums and breakout
spaces). These two rhythms of dwelling in the home of graphene shaped the science
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lifestyles at the NGI. Let us now witness the two rhythms of the building that followed
the operative logic of the graphene machine.

Rhythms of Dwelling in the NGI Building

At the NGI “the groups just grow and shrink very, very rapidly because it’s very dynamic
research.”” This suggests an accelerated speed of activities. Everyone in the building
follows the graphene rhythm—all the time, and in a hectic and devoted way. The build-
ing is self-contained, argues Vladimir Falko, research director of NGI, and its strength
is that it has many complementary facilities for the fabrication of devices (electronics
and opto-electronics, nanocomposites, and printable electronic systems) that are all
invented within its space, characterized and then developed as prototypes for possible
industry use. The swift pace of graphene research follows a tree-like development, the
NGI being the start of this intertwined branching, extending to the Graphene Engi-
neering Innovation Centre (GEIC) and other buildings. Facilitating collaboration, the
NGI speeds up technology transfer through the coexistence of labs and industry part-
ners, and also accelerates progress.

The building design matters for the rhythm of research. “Built with future develop-
ment and expansion in mind,” as John Whittaker, building manager of the NGI, tells
us, its high-specification facilities are meant to provide “the flexibility for future devel-
opment, as graphene 2D materials research will evolve over the coming decades.””
Researchers constantly talk about potential, speed, and the possibility to adapt labs and
upscale; they deal with projected changes, and think about long-term research devel-
opments and project management. Trying to anticipate what future research programs
will bring, what the dwellers in the NGI witness is an “evolving building” whose flex-
ibility is to be managed while its consistency is maintained.

One of the senior scientists, Mark Bissett explains that “scientists tend to be very
territorial. We don’t like sharing; it's a very competitive industry, especially in the
case of graphene.””* The competitive aspect of their work accelerates the rhythm of
research and the labs are built to respond to this rhythm of development: they are
flexible and could be used for different purposes; they allow easy connection to a gas
line or to power through the gray spaces, and quick installation work. All this avoids
wasting time and provides a smooth rhythm without disruptions to lab routines; as a
result, the work tempo quickens and becomes more efficient. The in-house mechani-
cal workshop avoids wasted time in subcontracting; the NGI technicians swiftly make
changes on the spot. Even conventional design features, like the huge size of the eleva-
tor or the large width of the corridors are supposed to speed up the workflow. They try
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to respond to and predict future developments of technology and research pace. The
elevator accommodates fifty-five people, and is designed with the forethought that
heavy and bulky equipment might need to be moved swiftly from the storage space to
the labs and installed. The corridors, unusually wide, are also designed to house such
equipment; they will allow a certain number of palette tracks to be fitted and massive
equipment to be wheeled straight into the labs or moved quickly into another lab if
needed. The building is “very technology intensive,” according to Fran Lopez-Royo,
cleanroom manager, as a “high proportion of building volume is dedicated to the pro-
vision of technical facilities.”*® Anticipating future developments, the NGI facilitates
the fast circulation of things and people throughout the building and remains at odds
with the traditional buildings on the campus, not just in terms of aesthetic appearance
and structure, but also, primarily, in terms of speed.

Another aspect related to speed is the extensive use of glass, which not only encour-
ages communication and exchange of ideas, but also “makes it easier for incoming
researchers to quickly get to know the experienced building users.”*® Transparency
enhances knowledge of how to use equipment and dedicated spaces, and how to cope
with the high-tech aspect of the building environment. Andrey Kretinin, lecturer in
materials, and one of the permanent “residents” in the building, tells us that the open
space design of the laboratories also matters for the speed of research. As he affirms,
“T quite like it because the walls of my office are made of glass and I can actually see
what my students are doing in the lab and you feel involved in the everyday life of
your students.””” The arrangement of offices in immediate adjacency to open space
labs makes senior researchers more involved in the experimental work, which is very
difficult in other, more traditional buildings on the campus. From his office, Andrey
can access the lab immediately, take part in running experiments, share ideas, and
adjust equipment. All this “actually speeds up the creativity process,” explains Andrey.
The “porous” infrastructure of offices and open labs affords “instant communication,”
contributing to an even more accelerated pace of research. On the one hand, this expo-
sure between scientists increases the pressure while also optimizing performance. On
the other hand, it makes working conditions more informal; it is easier to ask for help
and engage in discussion. Expanding the overall “dwelling space” of scientists in the
continuum open-lab-office also makes for a healthier, safer, and more spontaneous
working environment in a compact building where all facilities are brought together
and combined. As the building covers the whole process of scientific work, no time is
wasted; there is no need to go out; everyone dwells in the enclosed, dense, and self-
sustained territory of “graphene land.”
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Figure 3.7

Open labs and glass offices. Photograph by the authors.

The Breakout Rhythm

While there is no downtime for the accelerated speed of graphene’s development and
the NGI never sleeps, scientists do need downtime. As John jokes, the NGI is not “a
complete slaughterhouse for research.””® A number of spaces allow scientists to slow
down the hectic rhythm of research and experimentation: the open terrace and atrium
areas are quiet to allow some downtime, and a casual talk with friends. The corridors
are lined in a black PVC material to encourage scientists to pause and write on the
walls while chatting. To relax, Mark and Rahul often go upstairs to the roof terrace to
sit down for a coffee, and to talk to people. Working in the building, Mark very often
loses track of time: “the temperature control is very nicely done, so it’s quite easy for
me to spend a lot of time in the building. I forget how long I spend here, sometimes
8-9 working hours, and it never gets uncomfortable.”” Other scientists also tell us
that it is easy to forget what the weather is like when they do experiments in the labs
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that are isolated environments or contain commercially sensitive things and thus have
no windows. According to Rahul, “in this building the social area is maybe more dis-
tinctive compared to the old buildings,” and the attractive social aspects of the NGI
encourage him spend a lot of time talking to colleagues.’® For Andrey, the building
affords physical and psychological comfort, reducing the enormous stress from teach-
ing or research. Sarah and Rahul typically go into the building on weekday evenings
for a couple of hours; Sarah even spends part of her weekends there enjoying the quiet
and nicely designed atrium spaces. Here in the NGI everything is convenient, comfort-
able, close by, and accessible. The self-sufficient and comfortable environment, the
pleasing modern aesthetics, the large open-air and green spaces, the abundant light,
the atriums, the artworks, and the many common breakout spaces make the building a
working paradise for all those residing in graphene land.

Thus, the building acts as a total environment where we witness an active process
of dwelling at two speeds: hectic, hurried, and competitive, but also, slow, relaxed,
quasi-domestic. Both the speedy and the relaxed rhythm encourage interaction and
collaboration. No matter how intense the working rhythm is, scientists interact with
each other, exchange tips, knowledge and lab recipes, rub shoulders at the benches and
adjust experimental settings together in shared labs or in cleanrooms. Slowing down,
they cross paths with each other and in this moment of unhurried, relaxed, breakout
quality time, new ideas emerge, and new research alliances are formed that in return
will accelerate anew the rhythm of the graphene machine.

Conclusions: The Good Experiment

The design of laboratory buildings has often been steered by narrow concerns for “effi-
ciency.” Praised for being a place where the instrumentalities of scientific research
are shaped and where the credibility of scientific claims is secured, the contemporary
laboratory is, however, far from a neutral “stage” for the production of knowledge.*'
Our study of the National Graphene Institute in Manchester shows convincingly that
modern laboratory buildings are vital settings for the active shaping of new patterns
of research cultures, new socio-technical ecologies of innovation, and new alliances of
science, society, and industry.

Tracing the modalities of design dialogues between the architects and the scientific
labs, and observing the rhythms of dwelling in the NGI, we showed that this high-tech
nanoscience building provides an efficient—and most importantly—a pleasant and
interactive working environment.
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Figure 3.8a, b
(a, b) Atrium at the NGI. Photographs by the authors.



70 Albena Yaneva and Stelios Zavos

Figure 3.8c
(c) Nobel Laureate Sir Kostya Novoselov in the Atrium of National Graphene Institute. Photo-

graph by the authors.
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First, in our recollection of the process of making the NGI, neither the architect nor
the lead scientist explained the building design by referring to their own individual
idiosyncratic visions. Instead, different design options traveled many times between
the architectural lab and the science lab, and were transformed and enriched as they
traveled; both designers and scientists learned from each other’s techniques. While
the architect engaged in explanations about the nature of graphene, the lead scientist
Kostya showed mastery of key architecture terms and concepts. Glimpsing the two labs’
lives, we can conclude that, in an interesting and paradoxical way, the architectural lab
appeared to bear more similarities with a scientific one than with the typology of the
artistic studio, while the graphene lab stood out as reminiscent of a quasi-architectural
setting where new types of research and partnership spaces were shaped. Graphene
remained crucial for the design of the building, and its agency produced the drive
for an ever-evolving building going always “beyond graphene,” as Kostya repeatedly
defined the ambition. Connecting the methods and techniques of the two labs, gra-
phene’s novelty spread through the networks of material science, chemistry, and engi-
neering, and infiltrated back into the lab lives of both architects and graphene scholars.
Thus, the NGI building followed logically, in the tangle of a tango, architectural con-
straints, and graphene standards.

Second, walking around the NGI and tracing the modalities of dwelling in the build-
ing, we can argue that the old-fashioned public image of scientists as recluses who work
in isolation is far from the reality of contemporary science. Scientists interact con-
stantly, collaborating and bouncing ideas back and forth. Science is extremely social,
and the success of many innovations is directly proportional to the extent to which
there can be good contact among different laboratories and different types of expertise.
Yet, interaction is neither endless nor self-sustained, but rather artfully regulated by
the NGI building. Affording two distinctive speeds—the hectic competitive thythm
of accelerated research and the slow, human rhythm of easing up, the NGI architec-
ture acts as a flexible and porous setting mediating the balance between the regime
of seclusion, silence, and isolation and the regime of interactive, noisy, vibrant social
exchange. The success of scientific buildings today depends on how well they manage
to regulate this precise balance. The NGI building acts as a guiding, daily reminder to
practitioners not of who they are and where they stand, but of why they are there and
what type of activity science is supposed to be. Its design does not shape identities;
rather, it reshuffles practices, and redistributes agency. The NGI architecture underlines
the visible steps in scientific endeavor, the formulae, the inscriptions and blackboards,
the drafts and try-outs, the mistakes and retakes. All this tells us is: “There is no double
click magic here! Come and try, make mistakes, start over: one formula after another
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on the blackboard, or on the building skin!” It is in this continuous dialogue between
chalk sketches of formulae and engraved equations on a facade that design matters for
graphene research, and enacts graphene’s future.

Glimpsing the socio-material working dynamics in the two labs, and tracing the
modalities of dwelling in the NGI, this chapter also outlines the importance of new
theorizations of the simultaneously unfolding worlds of architectural and scientific
experimentation and the related science lifestyles. The NGI building bears a striking
resemblance to the settings of scientific experiments. Scholars like Andrew Pickering
and Peter Galison have argued that the setting of a scientific experiment or a medical
intervention can act as a mediator through which the object investigated gains capaci-
ties it did not have before.*” The good experimental set-up, and by extrapolation, the
good design, is not one that is passive, but rather one that deforms, constrains, and
enables in thought-provoking ways. Isabelle Stengers defined a good experiment as an
occasion for sudden reversals and unexpected results.* In a good experiment, the set-
ting is not invisible and docile—it is present and active. In a similar way, we can argue
that the NGI building sets an example of a good architectural experiment, and serves as
an active agent in the transformation of scientific practices that are by definition inter-
disciplinary, and science-industry driven, and at the same time operates as evidence for
these changes. Designed and experienced as an influential setting, the building “mate-
rially refigures” and actively transfigures the practices of all those who pass through it,
no matter how different their ontology is—nanotubes and mega-machines, scientists
and technicians, among others; it redistributes their agency in a slow and relationally
efficient way. We witness the transformative effects of laboratory buildings as powerful
material arrangements where objects, apparatuses, ideas, inscription devices, scientists,
and materials such as graphene, are all submitted to tests and transformed as the build-
ing actively intervenes in their lives at different speeds. The modern laboratory build-
ing expands the boundary of a situated lab-based experiment, and acts as a powerful
architecturally enhanced, mega-scale mediator, which does not simply contain, but
also fabricates new capacities and multiplies the effects of science.
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4 The Beach Boys: Classified Research with a Southern
California Vibe

Stuart W. Leslie

Southern California’s smartest defense intellectuals preferred to hang out in some of its
toniest beach communities, at RAND in Santa Monica, Hughes Research Laboratories
(HRL) in Malibu, and Nortronics in Palos Verdes—places designed to recruit, retain,
and inspire them with bold architecture, scenic views, challenging problems, brilliant
colleagues, and a lifestyle best described as “cold war avant-garde.”' Long before com-
panies such as Apple and Google learned how to attract and indulge their high-tech
workforces with espresso bars, climbing walls, flextime, and other perks, these labora-
tories perfected the art of concierge science. Whether through curated contemporary
art collections, guest lecture series by recent Nobel Prize winners, or simply the oppor-
tunity to live and play in some of the area’s best beachfront resorts, these companies
reimagined the scientific life as an aesthetic choice for members of an emerging “cre-
ative class,” with a distinctly regional flair.>

In deliberate contrast to the button-down style of Ivy League universities, East Coast
corporate laboratories, and Washington, DC think tanks, Southern California com-
panies sold cool, casual, and quirky as the hallmarks of cutting-edge research. These
“beach boys,” as their often-envious counterparts called them, worked in strikingly
modernist buildings with amenities more often associated in those days with country
clubs than with research laboratories—tennis courts, swimming pools, putting greens,
and al fresco dining. These laboratories appealed to scientific freethinkers who culti-
vated a serious interest in modern art, architecture, and music, and who had fashioned
for themselves an image as visionaries freed from the constraints of conventional think-
ing, on and off the job. This strongly regional version of “suburban science” seemed
worlds away from the middle-class conformity they associated with IBM, Bell Labora-
tories, and General Electric, where so many of them had begun their careers.? Southern
California promised instead a new style of doing science, where researchers themselves
called the shots, where the bottom line did not constrain blue-sky thinking, and where
youthful exuberance had the chance to prove itself.
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The scientists themselves would never have guessed how relatively brief their
moment in the sun would be, made possible only by mushrooming federal defense
contracts that could not sustain “fortress California” beyond the end of the Cold War.*
Their parent companies would either close down these laboratories for good (Nortron-
ics), sell them to new owners (HRL), or tear them down and rebuild them in ways
that would be unrecognizable to their original employees (RAND). As the epicenter of
high-tech glamour moved north, to Silicon Valley and companies that bet their futures
on the consumer market rather than the military-industrial complex, Southern Califor-
nia’s laboratory lifestyle seemed increasingly passé, a “blast from the past” that did not
resonate with the expectations of a new breed of entrepreneurs or the young scientists
who worked for and hoped to emulate them. The chic geeks did not appreciate how
much their own style of science owed to an earlier version of California exceptional-
ism. For them, the beach boys seemed as outdated as the pop group itself: a 45-rpm
record in an mp3 world.

Think Factory De Luxe

RAND’s most famous scientist, Dr. Strangelove, never actually worked there, though
he certainly could have been the fictional alter ego for several luminaries who did,
including nuclear strategist Herman Kahn. In the 1964 film, Dr. Strangelove asked sci-
entists from the “BLAND Corporation” to assess the Soviet doomsday machine, and
contemporary audiences immediately caught the reference. RAND, like the doomsday
machine itself, depended on people knowing just enough about it that it would be, in
Dr Strangelove’s words, “credible and convincing.”’

Who could pass up the chance to work in a place with access to some of the nation’s
top secrets, influence at the highest levels of the military and government, and the
opportunity to collaborate (and match wits) with some of brightest minds in select
scientific fields? To attract the “permanent interest of scientific workers in problems
of the Air Forces,” and help stem the postwar exodus back to the universities, the Air
Force came up with $10 million to fund a temporary home for RAND (an acronym for
Research ANd Development) at Douglas Aircraft’s Santa Monica headquarters.® For the
right people RAND “would become a kind of secular monastery—worldly in rubbing
shoulders with the physical and social sciences, industry, and the military, at all levels
and all the way from Korea to London and the Continent; yet monastic in its security
isolation.””

Over its first couple of years RAND quickly ramped up its staff to 200, first in
the physical sciences, engineering, and mathematics, and then more gradually in
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economics and other social sciences. Strictly a blackboard and chalk operation with-
out laboratories or machine shops, RAND issued several influential reports in its first
years, including a famous study for the design of a satellite more than a decade before
Sputnik.

In line with its maverick reputation, RAND tended to hire brilliant eccentrics like
mathematician John Williams or physicist Herman Kahn, men too impatient to bother
completing their own doctoral degrees at Princeton and Caltech respectively. Williams,
longtime head of the mathematics department, became perhaps the quintessential
RAND researcher. “Basically, we have the time and the inclination to think,” he said.
“Few people have both. We don’t have to teach, design, build, operate, manage, legis-
late, or make decision[s]—except in-house. Our business is thinking, not doing.”® The
Air Force provided the startup money and some general guidelines about the problems
it wanted RAND to think about, such as nuclear weapons design, strategic bombing,
aircraft and ballistic missile design, and how best to fight a future nuclear war. To
preserve RAND’s intellectual independence, the Air Force kept it at arm’s length from
the defense establishment in Washington, DC. At thirty-seven-years old Williams was
a gray eminence by RAND standards, while Kahn, just twenty-five, seemed no more
precocious than many of his colleagues. Williams firmly believed that all work and no
play would make RAND a dull place. He once sent a pointed “Note to a Workaholic,”
telling his colleague to “get the hell out and take some vacation. You are doubtless
beginning to hear voices and your pallor is probably revolting to your neighbors.”’
Williams, who lived in the Pacific Palisades, spent his own downtime “souping-up”
his Jaguar coupe with a Cadillac engine and roaring it up and down the Pacific Coast
Highway late at night.

In 1948, RAND incorporated as a nonprofit corporation with a small endowment
from the Ford Foundation, and moved from its makeshift offices at the Douglas plant
to rented space in a Spanish-revival office building in downtown Santa Monica. As
its staff swelled to 300 and began to spill over into surrounding buildings, RAND had
to consider something more permanent. Williams, who had been with RAND from
the very beginning, gave the matter serious attention and wrote up his ideas with a
distinctive mix of wit, whimsy, and mathematical rigor. Recognizing that most RAND
researchers sought—in order of priority—privacy, quiet, natural light, natural air, and
spaciousness, Williams mathematically sketched out a design intended to promote
RAND'’s interdisciplinary character. He noted that “it should be easy and painless to get
from one point to another in the building; it should even promote chance meetings of
people.”'? After taking account of a relatively compact site being considered opposite
Santa Monica City Hall, Williams carefully calculated the required number and average
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sizes of offices, meeting rooms, and administrative spaces, and found himself drawn
into “the theory of regular lattices, which is a fascinating subject; the square, the fig-
ure eight, and a hierarchy of more complicated designs.”'' He then worked out a table
indicating the average travel distance between the points (offices) in different lattice
configurations and arrived at a two-story arrangement of nine enclosed patios of speci-
fied dimension. “It might be that, in view of climatic conditions here, we could throw
all or most of the halls out of the building,” he wrote. “The patios could be surrounded
by porches onto which the office doors would open. The porches would provide cover
against the rain on those three or four happy days each year: otherwise, one could cross
the patios from office to office. These small sheltered areas would not be windy.”"?

Williams made no pretense to being an architect, but RAND’s architect H. Roy Kelley
certainly appreciated the theory behind the lattice design. Kelley experimented with
a number of “schemes,” deploying open and enclosed patios of various numbers and
dimensions before settling on a scaled-down version with four enclosed patios and one
large open courtyard facing the beach. Designed as a modular system able to grow with
RAND, Kelley’s initial plan was completed in 1953 and then expanded by him in two
subsequent additions that filled in an eight-patio matrix. By design, the checkerboard
or “waffle” layout of the building encouraged serendipitous encounters of researchers
from different disciplines who might find themselves sharing lunch or coffee in one
of the patios.

To fill those buildings, RAND recruited people who would respect its fiercely egal-
itarian culture established by intellectual gunslingers who measured their worth by
merit and moxie rather than job title. Department heads were told to search out people
smarter than themselves on the theory that even a genius surrounded by yes men
would never match a less gifted scientist with truly talented staff reporting to him.
Initially recruitment would be tough, since RAND had no track record, no tenure, and
few academic perks. They offered salaries slightly higher than the best universities and
slightly lower than the defense industry, calibrated, in the spirit of a place that had
perfected game theory, so that half of the candidates would ultimately accept. RAND
generally made offers to the top 10 percent of graduating PhDs in any one field, no
more than six or seven in any one department a year. It then brought the best of them
out to Santa Monica for interviews, usually in the winter months. Its early advertise-
ments prominently featured photographs of Santa Monica’s beach. Still, RAND’s real
draw was its acknowledged leadership in emerging fields such as game theory, opera-
tions research, and rational choice theory, alongside the chance to work not only with
RAND's stellar staff, but with its even more stellar consultants such as John von Neu-
mann, Kenneth Arrow, and Paul Samuelson, among others. "
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Figure 4.1

RAND Corporation’s waffle building in Santa Monica, California, in the early 1960s. Photograph
courtesy of the RAND Corporation.

East Coast transplants such as Albert Wohlstetter, who earned his graduate degree
in mathematical logic at Columbia University and joined RAND in 1951, enthusiasti-
cally embraced the West Coast lifestyle. Wohlstetter was best known for such studies as
“Selection and Use of Strategic Air Bases” (with its idea of “fail-safe”) and his highbrow
taste.' For his personal residence, Wohlstetter selected a secluded lot in the fashionable
Laurel Canyon. Architect and next-door neighbor Josef van der Kar, who chose only
the most discriminating clients, designed the Wohlstetter House in a California Mod-
ernist style. Noted landscape architect Garrett Eckbo, another neighbor, designed the
pool, with boomerang benches and a Mondrian-style screen, as well as a zigzag lawn
and a desert garden.” Wohlstetter often threw lavish office parties at the residence,
featuring live chamber music that at times was performed by RAND employees. No
wonder a Life Magazine photographer sent to capture the mystique of RAND’s “valuable
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Figure 4.2

RAND scientist Albert Wohlstetter’s California Modernist home in Laurel Canyon, by architect
Josef van der Kar. Photograph by Julius Shulman, courtesy of the Getty Research Institute.

batch of brains” shot an after-hours bull session in Wohlstetter’s den.'® On salaries of
$25,000 or less, most RAND PhDs had to settle for Santa Monica or West LA, though
many aspired to the high style of the Hollywood Hills.

Back at work, RAND scientists took full advantage of its seaside setting and patio
layout. Whether they preferred ping pong, shuffleboard, putting practice, Kriegspiel (for
“war game,” the blind version of chess favored by the German high command and by
young mathematicians from Princeton), or merely al fresco lunch under the umbrel-
las, the patios became the building’s social hubs. The pink and white headquarters
reminded a visiting reporter of “a university without students—a university in which
the whole faculty decided to come in on its day off. Men in garish sport shirts stroll
casually about; nobody seems to hurry. Uniforms are rare; the few Air Force officers on
temporary duty show up, like the permanent staff, garbed in casual Southern California
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comfort.”"” Lunchtime swims or surfboarding were nothing out of the ordinary either.
Perhaps only RAND would have allowed one of its researchers to spend time on a sci-
entific study of surfing and then let him patent the idea."

For a place that prided itself on unconventional thinking, RAND seemed an ideal
sponsor for LACMA’s Art and Technology Program, a pursuit that placed avant-garde
artists in residence with high-tech companies in the Los Angeles area. Conceived
in 1966 by Maurice Tuchman, LACMA'’s first curator of contemporary art who had
recently arrived from the Guggenheim, the idea was to encourage young artists to
work in new media and in stimulating new environments, and of course to encourage
corporations to think of themselves as patrons of contemporary art—RAND jumped
at the opportunity.'® Artist in residence John “Crashed Cars” Chamberlain, a sculptor,
figured out how to engage, if often enrage, RAND’s staff, deliberately assuming the
role of intellectual provocateur so much in the RAND tradition. He screened one of his
explicit experimental films in the cafeteria. He chain-smoked and held court at one of
the patio tables outside his office. He peppered the staff with memos asking them for
“ANSWERS. Not Questions!,” which he then compiled into “Rand Piece,” a perplex-
ing bit of guerilla art. Baffled, RAND researchers responded in kind: “Quit Wasting
RAND Paper and Time. The Air Force needs thinkers—where do you fit?”* Paradoxi-
cally enough, RAND'’s raison d’étre was thinking up answers that spoiled conventional
questions, but not answers to the kind of questions Chamberlain had in mind.

Software entrepreneur Peter “Utilities” Norton introduced RAND to contemporary
art in the more traditional way; by hanging a significant part of his growing collection
on its walls. Norton and his private curator selected sixty pieces for RAND and installed
them on what had been largely barren walls in the offices, lobbies, conference rooms,
and corridors. The 1991 catalog for this collection, heavy on Derrida and deconstruc-
tion, must have seemed as opaque as anything Chamberlain could have come up with.*!
The collection itself was a hit, featuring several pieces by Andy Warhol and three others
by local favorite David Hockney, including a photo-collage taken in Santa Monica.*

By the mid-1960s, some RAND veterans wondered if the place had lost its edge.
Some of the mavericks had moved on; Herman Kahn to the new Hudson Institute, and
Albert Wohlstetter to the political science department at the University of Chicago.
In the Vietnam War era, RAND more often seemed to be the problem rather than the
solution, its strategic doctrines increasingly out of step with the political realities of a
new phase of the Cold War. Daniel Ellsberg personified RAND’s dilemma. Trained at
Harvard in economics and decision theory, Ellsberg became a RAND wunderkind in the
mold of Herman Kahn, and later an influential adviser to the Pentagon and the State
Department. In 1967 Ellsberg returned to RAND with the assignment of compiling
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a classified history of the Vietnam War. Disillusioned by what he learned during the
study and by the war itself, Ellsberg secretly copied and released the classified docu-
ments entrusted to him. The New York Times subsequently published them, with com-
mentary, as the politically explosive “Pentagon Papers.”*

RAND meanwhile deliberately diversified its research portfolio from classified mili-
tary projects to studies better suited to the funding priorities of the Great Society—
urban affairs, transportation, housing, and healthcare.** Even admirers agreed: “As the
1970s wore on, RAND shifted more and more from actively creating the frontiers of
technology to concentrating on policy analysis, military and nonmilitary.”*® Much of
its early aura as a place of dark secrets vanished. To critics on the left and on the right,
RAND seemed headed toward becoming “just another outfit running after contracts,”
in a building as dated as its reputation.”

Shangri-La for Deep Thinkers

Hughes Research Laboratories in Malibu could be as secretive, glamorous, and seduc-
tive as the reclusive billionaire Howard Hughes himself. Could there be any more
appropriate setting for his namesake laboratory than a glistening aerie overlooking the
Malibu movie colony? No wonder comic master Stan Lee modeled the original Iron
Man (1963) on Howard Hughes. The film version set Iron Man’s clandestine laboratory
in the basement of a Malibu mansion freely borrowed from some of architect John
Lautner’s futuristic follies.””

As an aviator and engineer, Hughes may be best remembered for his sensational if
failed prototypes: the H-4 Hercules (“Spruce Goose”), the largest transport plane ever
built, and the XF-11, a photo-reconnaissance plane he personally crash-landed into a
house in Beverly Hills on its first test flight. During the war, Hughes purchased a large
tract of land in Culver City, just north of the Los Angeles airport, and constructed
an industrial complex where Hughes Aircraft built planes under contract to other air-
frame manufacturers. With characteristic business savvy, he decided that rather than
go head-to-head with established Southern California firms like Douglas, Lockheed,
or Northrop, Hughes Aircraft would look for a niche it could profitably exploit. As the
brain trust for a serious R&D program, Hughes hired two brilliant electronic engineers,
Simon Ramo and Dean Wooldridge, Caltech classmates who had gone on to success-
ful careers at General Electric and Bell Labs respectively. Though small, the Hughes
electronics division had one decisive advantage, the essentially unlimited capital of
its sole shareholder Howard Hughes, who could afford to take the long view. Ramo
and Wooldridge also had the confidence of the young Air Force officers in charge of
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its avionics and missile programs, who shared their prejudice that traditional airframe
manufacturers could not attract and hold truly top-notch scientists and engineers.?®

The duo set out to build the Bell Labs of the West, offering top salaries, compelling
technical challenges, and, as the recruiting posters promised, “luxury living in Cali-
fornia,” poolside beneath the palms.?” What Hughes Aircraft could not offer, given its
single private owner, was any equity in the company. Nor, despite its advertisements,
did it provide any architectural inspiration. The Culver City complex had a grim fac-
tory aesthetic, with every building painted a “sea mist green” specified by Howard
Hughes himself. In the summer of 1953 Hughes'’s eccentric and largely absent man-
agement style boiled over into a wholesale defection of top scientists, engineers, and
executives, led by Ramo and Wooldridge themselves. Despite the losses, Hughes Air-
craft rapidly recovered once its founder stepped aside at the insistence of the Air Force
and “donated” the company to the Howard Hughes Medical Institute as a tax shel-
ter. Under new president Leland Hyland, a former Bendix executive, Hughes Aircraft
became the largest military electronics firm in Southern California, and one of the
most innovative.*

Hughes Aircraft, with no stockholders to answer to, offered its scientists and engi-
neers remarkable latitude to pursue blue-sky ideas. For someone like Harold Rosen, who
designed the first generation of geosynchronous communications satellites, the com-
pany offered an ideal environment. “About the time I was making my choice [between
graduate school at Harvard and Caltech],” he remembered, “the old Life magazine ...
came out with a big story on beach parties in southern California, and I decided I'd pre-
fer that than the cold New England winter! So I decided to go to Caltech.”*' He joined
Hughes Aircraft in Culver City where he went to work on radar-guided missiles. Rosen
and his two principal colleagues, all enthusiastic surfers and scuba divers, recalled get-
ting a key insight for the satellite’s positioning jets from watching jellyfish swim.**

In 1959, following the cancellation of a major Air Force contract, and contrary to
conventional wisdom, Hughes Aircraft tripled its R&D budget. It also decided that its
best researchers required some distance, intellectual and geographic, from the day-to-
day pressures of advanced development projects if they were going to come up with
the next big breakthrough. To house them, the company identified a property above
the beach in Malibu, built but never occupied, by the Potter Aeronautical Corporation,
a small New Jersey firm that manufactured flow meters for rocket engines and had
expansive plans but limited capital.

Architect Ragnar Qvale had designed for Potter a Y-shaped building with unrivaled
views of the Pacific Ocean to one side and the Santa Monica Mountains to the other.
Qvale was a respected residential architect with matinee idol looks and a resume to
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Figure 4.3

Aerial view of Hughes Research Laboratories above Malibu, California, 1959, designed by architect
Ragnar Qvale, with full glass walls for beach or mountain views. Courtesy of HRL.

match, including the original Sahara Hotel in Las Vegas and the local Wilshire Country
Club.* His flat, two-story structure for Potter Aeronautical hugged the Malibu hillside,
with twin wings curving off the central spine like the Greek letter ¥’ (psi). Entirely
sheathed in glass, with a cantilevered canopy for shade in the intense Malibu sun, the
building featured an enormous fieldstone wall near the entrance, and a bridge of inter-
locking concrete slabs crossing a large landscaped pond. The fieldstone extended to
the left side of the entrance and into the lobby, a contrast against the dominant white
concrete and glass motif.

Only the exterior had been completed, so Hughes Aircraft fitted out the interior
itself, with offices along the exterior walls—each with a million-dollar view—and labo-
ratories along the interior corridors. The scientists had to pay for those views, however;
partitioned on the seven-foot wide window frames, the offices could be monastically
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claustrophobic. Cozy could also mean collaborative, though, as researchers had every
reason to get out and take a walk around.** Qvale had never completed the planned
swimming pool and cafeteria, but the sixty-acre grounds offered plenty of paths for
contemplative strolls and shaded benches for lunchtime conversation. Being in one
building “brought us physically closer together and made casual interactions easier
than they were back in Culver City,” one researcher reminisced.”® Such an isolated
facility had to be as self-sufficient as possible, with its own draftsmen, machinists, and
glassblowers to custom-tailor experimental apparatus. The shop, with its long row of
polished machine tools, got the same inlaid pecan floors as the rest of the building,
accompanied by the same spectacular views. The lobby, furnished in Danish modern,
looked like the entrance to some exclusive country club or casino, precisely what Qvale
had in mind.

Hughes Aircraft moved its research laboratories into their new home in 1960. Mal-
ibu had limited and pricey housing; perhaps a third of the staff chose to live there
anyway for its resort-like flavor. Most of the other employees lived down the coast in
Santa Monica or the Pacific Palisades, though some drove in over the mountains from
the San Fernando Valley, as one individual noted: “Sure it’s a long haul. But it’s such
a darn pleasant place to work I actually look forward to the drive every morning.”*
Like RAND, Hughes sold sun, sand, and surf to winter-weary graduate students from
the best programs in the Northeast and Midwest. Thanks to popular music and films,
Malibu became synonymous with Southern California youth culture, and Hughes’s
researchers could often be found after hours at one of Malibu’s beachfront bars, or on
their boards.”’

Hughes Research Laboratories (HRL) repaid the company’s investment almost
immediately. Theodore Maiman fired up the world’s first functioning laser there in
May 1961, beating out Bell Labs and its high-powered team of future Nobel laure-
ates, bringing the new laboratory international recognition.*® HRL sought to retain a
university atmosphere even in a highly classified facility. They recruited heavily from
Caltech, especially at the PhD level, and many of those alumni moved to the upper
ranks of HRL. To keep some of that freewheeling graduate school spirit alive, HRL
invited Richard Feynman, the theoretical physicist, raconteur, and keen popularizer
of science, to give a series of weekly lectures for the staff. For five consecutive years
Feynman gave Monday afternoon seminars, with open invitation. Most attendees suf-
fered from what they dubbed the Feynman Effect: “Around halfway through the lec-
ture he would reach a depth I couldn’t follow anymore and I would have to bob up
to the surface for air while he continued descending into the murky depths of science
and math.”*” What Feynman said probably contributed very little to HRL's technical
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accomplishments, but where and how he said it added immeasurably to the esprit
de corps.

HRL advertised for researchers fascinated by “far out” ideas, and attracted more than
its share of “visioneers.”*" After Arthur Chester became HRL director he thought some
contemporary art might add a touch of inspiration to the halls of the laboratory. When
Atlantic Richfield (ARCO) closed its Los Angeles headquarters and auctioned off its
contemporary art collection, Chester bought some of the larger pieces and hung them
on HRL's walls. For the lobby, he commissioned a signature sculpture from Eugene
Sturman, a Malibu-based artist whose monumental Homage to Cabrillo is downtown
LA’s official time capsule. HRL researchers then had the chance to evaluate Sturman’s
maquettes and select their favorite, which Sturman subsequently scaled up into a fin-
ished piece.*!

HRL became the public face for a company with a reputation for keeping a low pro-
file. For generals, visiting executives from other companies, and scientific dignitaries
alike, it was one place everybody wanted to see for themselves. In 1965 Hughes Aircraft
invited the European press corps to cover the upcoming launch of Intelsat 1, the first
geosynchronous communications satellite. Hughes Aircraft management made sure
the journalists saw two Southern California landmarks on their trip: Disneyland, with
a personalized tour by multilingual guides, and HRL, whose own imagineers talked
about lasers, ion propulsion, and other real-life science fiction.*

The Perfect Place to Think

Where other Southern California laboratories brought the scientists to them, the Nor-
tronics division of Northrop brought its laboratory to the scientists. It established its
research center in the heart of Palos Verdes, adjoining some of the most desirable resi-
dential real estate in southern Los Angeles, where many of its best researchers already
lived.

Jack Northrop learned aeronautical engineering at the school of hard knocks, begin-
ning as a draftsman for Lockheed in 1919 and working his way up to chief engineer
by 1929, with a few years in between as a project engineer for rival Douglas Aircraft.
He could count among his designs such classics as the Lockheed Vega, Amelia Ear-
hart’s record-setting airplane. Northrop, a restless visionary in the Howard Hughes
mold, never fit comfortably into a corporate hierarchy and founded (and subsequently
folded) several companies in pursuit of his unorthodox designs. In 1939, he incorpo-
rated the Northrop Corporation in Hawthorne, southeast of the Los Angeles airport.
Northrop ran his company more like a “Skunk Works” than a conventional airframe
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Figure 4.4
Two HRL scientists stroll along the dramatic exterior of the Malibu laboratory. Courtesy of HRL.

manufacturer.** His obsession was the flying wing—an airplane without a conventional
fuselage and tail—among the boldest of aircraft ever envisioned. It was conceived,
however, decades ahead of the control technologies that would have allowed them to
be piloted safely. Northrop, embittered by the cancellation of his pet project, abruptly
resigned from his own company in 1952.* Northrop without Jack, like Hughes without
Howard, grew into a financially successful defense contractor, though known for solid
engineering rather than revolutionary innovation. By the late 1950s Northrop’s mile-
long manufacturing facility in Hawthorne employed nine thousand “Norcrafters,” rela-
tively few of them scientists or engineers.

If Hughes Aircraft was a laboratory looking for a factory, Northrop was a factory
looking for a laboratory, one that could help it win future systems contracts essen-
tial for high-performance weapons. To compete with Hughes, TRW, and other systems
firms, Northrop established a Nortronics division at its Hawthorne facility in 1957. Its
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name and its logo—the characteristic sine wave of a radar screen—signaled a new cor-
porate direction. Nortronics advertisements asked graduating engineers at places like
Michigan Tech if they would like to work in the “electronic, aircraft/missile center of
the world. ... where you’ll be able to spend your leisure at the Pacific Beaches, in the
mountains, on the desert. You'll enjoy an active life in Southern California’s incompa-
rable year-round climate.”* Add in a top salary and the chance to earn an advanced
degree at company expense, and such an offer must have been all but irresistible to
students stranded on the frozen tundra of Michigan’s Upper Peninsula. Industrial Haw-
thorne, however, hardly evoked the image of Southern California Nortronics had in
mind, though the Beach Boys did tape their first hit, “Surfin,” in the Wilson family’s
Hawthorne ranch house.

To find a place where “our men can think and work away from the annoying dis-
tractions of a noisy industrial complex,” Nortronics scoured the California coast, from
San Francisco to San Diego, and settled on Palos Verdes, an upscale community just ten
miles from its main factory.** Nortronics’s timing could not have been better. Architect
and mega-developer Victor Gruen, who literally wrote the book on The Planning of
Shopping Centers, had just completed the master plan for a 6,000-acre project on the
Palos Verdes Peninsula.”” In Palos Verdes, Gruen had an opportunity to plan an entire
town, with a shopping center at the foot of the enormous property, and offices, apart-
ment buildings, single-family homes, medical center, and a golf course climbing to a
resort hotel at the crest.

What distinguished this Gruen master plan from all the others was that it included a
400-acre research park zoned strictly for research and development. Great Lakes Proper-
ties, which owned the land, teamed up with General Telephone’s industrial develop-
ment department for a national marketing campaign aimed at “making science feel
at home in California.”*® As planned by Gruen, the research park would include one
ninety-acre site for a single large tenant, a dozen two- to ten-acre sites for smaller com-
panies, and finally “research group facilities,” a proto-incubator for startups, clustered
around meeting rooms, restaurants, tennis courts, parking lots, and a shared audito-
rium. To protect property values throughout the development, the research park had
similar restrictive covenants on density, architecture, and landscaping.*’ In one adver-
tisement, a sign to the Palos Verdes Research Park pointed toward the sun-drenched
(and smog free) cliffs above the blue Pacific.

Nortronics hardly needed convincing. The research park was only a short drive from
its Hawthorne factory, and an even shorter drive for all the Nortronics scientists and
engineers who already lived in Palos Verdes, including its general manager and several
other high-ranking executives. The area offered an attractive alternative to the more
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expensive aerospace suburbs to the north, and its residents included growing numbers
of physicists, engineers, and mathematicians commuting to jobs at Hughes Aircraft,
North American Aviation, Douglas, and Northrop.* Paul Revere William, “architect to
the stars,” lowered his sights, or at least his prices, for SeaView, a 190-unit tract in Palos
Verdes. Its models—the Lido, the Monte Carlo, the Bermuda, the Eden Roc—conjured
up resort living on a VA-loan budget. Veterans purchased 95 percent of SeaView’s low-
slung ranch houses, each featuring “delightful luxuries which make the difference
between ‘a place to live’ and a residence you enjoy to the full and want others to see.”*'
Starter homes in developments bordering the research park—“where prestige wears a
new low-price tag”—offered models (the Capri, Dauphine, and Shelter Cove) aimed at
young up-and-comers.

Nortronics had its site. Now it needed an architect worthy of it, and found this
in Charles Luckman. With one-time partner William Pereira, Luckman had designed
some of the most stunning aero-spaces in Southern California. For less than $3 million,
Luckman proposed a six-building campus (including a small observatory) for Nortron-
ics, to be completed within two years for the bargain-basement price of $16.50 per
square foot.*

Seeing no point in trying “to compete with the natural beauty, the mountains, the
ocean and the expanse of the site,” Luckman came up with a suite of four single-story
buildings balanced along a central axis. To give them a little zip he topped them with
eye-catching folded-plate concrete shells, run down the centers of their otherwise flat,
steel rooftops.*® Besides adding some visual panache, the folded-plate roofs opened
space for a utility core above the laboratories, making them extremely flexible. Luck-
man set the buildings on slightly different elevations to add to the campus feel. To
shade the buildings and to give them a more spacious quality, Luckman added six-foot-
wide concrete overhangs along the perimeters.

Nortronics executives insisted on visibility and “a commanding view of the ocean,”
to which Luckman responded by designing a two-story administrative building at the
far end of the campus, with a conventional flat roof and metal lattice “eyelids” shield-
ing its glass curtain wall. Encircled by twin reflecting pools that doubled as an emer-
gency water reservoir and reached by an elevated causeway, the administrative building
had undeniable elegance. The entire complex was intended as an architectural expres-
sion of the Nortronics slogan, “Geared to the Space Age.”** Tellingly, Luckman’s archi-
tectural rendering included a photograph of a spectacular home overlooking the Pacific
Ocean, accompanied by a whimsical map of Palos Verdes with Nortronics at its center,
surrounded by small cartoons of people fishing, hiking, golfing, sailing, scuba diving,
water skiing, and horseback riding—living the California dream.
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Figure 4.5

Architect Charles Luckman’s campus for Nortronics on the Palos Verdes Peninsula (1961). Photo-
graph courtesy of California State University Dominguez Hills, Archives and Special Collections.

If Luckman could not compete with the natural splendor of the site, he certainly
thought he could enhance it. He hired a prominent Beverly Hills landscaping firm to
sculpt rock gardens, pools, and tree-covered knolls connected by footpaths. He put the
parking lots out of sight by terracing them into the hillsides. As a later general manager
freely acknowledged: “Sure this place is extremely impractical. Just look at the layout.
It certainly isn’t very good for P and L (profit and loss), but it brings in the talent. We
have no trouble trying to hire here.”** And the people Nortronics hired more often
than not moved to Palos Verdes; more than half of its total workforce lived there.

Nortronics and its six hundred employees, including four hundred scientists and
engineers, moved into their new headquarters in April 1961, and specialized in highly
classified inertial navigation and guidance systems for bombers, submarines, and mis-
siles. These systems demanded extreme levels of mechanical and optical precision, mea-
sured in millionths of an inch or in seconds of arc.*® In Nortronics cleanrooms—oddly
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claimed to be “far cleaner than any housewife’s kitchen”—highly skilled machinists
and opticians turned blackboard calculations into working hardware. Nortronics did
in fact hire a housewife from nearby Torrance for one of its unique projects, however;
her voice became an automated warning system for bomber and submarine crews, who
seemed to respond better to a “calm female voice” than to any light, bell, or buzzer.*’

Employees called Nortronics “The Park,” and from the road the place certainly gave
the impression of a private golf course. The otherwise Spartan offices, laboratories, and
shops came with country-club views. At lunch time the “serious-looking men staring at
diagrams or writing on blackboards” could be found playing pitch and putt-golf on the
well-trimmed greens, or, for a younger generation, throwing Frisbees.*® Having a golf
cart for the corporate mail run seemed only fitting.

For Nortronics the biggest challenge was living up to the covenants on the property,
which blocked it from fabricating anything more than prototypes and set arbitrary
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Figure 4.6

The administration building for the Nortronics campus offered ocean views and a golf club ambi-
ence, with its own putting green. Photograph by Julius Shulman, courtesy of the Getty Research
Institute.
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weight limits on even those. When Northrop, seeing important advantages in co-
locating its R&D with high-tech manufacturing, and with plenty of land to spare on
its original parcel, asked for a variance so it could construct additional buildings for
small batch assembly, it immediately ran into fierce opposition from surrounding com-
munity associations. This defiance stemmed from a fear of even the lightest industry
bringing low-cost housing in its wake. The same restrictive zoning made other poten-
tial tenants think twice about relocating in the research park, and after five years Nor-
tronics found itself the one and only tenant. With land values on Palos Verdes rising
so rapidly, real estate seemed a better investment than R&D, and local municipalities
annexed the research park, excluding the Nortronics parcel, for residential develop-
ment. Nortronics, with no reason to hold on to such valuable land, sold all but thirty-
two acres to homebuilders. Nortronics remained “the perfect place to think,” but found
itself increasingly isolated, even alienated, from the very community where 260 of its
own employees lived.

Conclusion

RAND got an unexpected opportunity to reinvent and reinvigorate itself after the
Northridge earthquake of 1994, which badly damaged its Santa Monica headquarters.
Seriously overcrowded for decades, RAND had considered relocating or rebuilding sev-
eral times. After exploring a number of options—Washington, DC (near its major cli-
ents), North Carolina’s Research Triangle Park, Cambridge, Massachusetts, Palo Alto,
and even Pittsburgh—RAND decided that uprooting would be too costly, both in finan-
cial and cultural capital. With increasingly pricey Santa Monica real estate as its major
financial asset, RAND agreed to sell all but a 3.4-acre parcel at the southern end of its
fifteen-acre site to the city for $53 million, about half the anticipated price tag for its
building.”

RAND expected its new headquarters, like its predecessor, to be a billboard for “an
organization known for problem-solving,” though with a very different personality.
Several Pritzker Prize-winning architects competed for the commission, including I.
M. Pei, Richard Meier, and favorite son Frank Gehry, whose Binoculars Building in
Venice was a local landmark. RAND opted instead for Los Angeles-based DMJM, a
more conservative firm with plenty of experience designing functional corporate head-
quarters. Seeking to recapture some of the old magic of the original waffle layout and
to get some buy-in from an often-skeptical staff, RAND’s management undertook a
lengthy series of surveys, seminars, assemblies, and one-on-one meetings with almost
every employee, all aimed at soliciting a “wish list” for the building. In addition to
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Figure 4.7

RAND Corporation’s new headquarters building in Santa Monica, just south of the original waffle
building. Designed by DMJM and completed in 2005. Photograph by Benny Chan (Fotoworks).
Courtesy RAND Corporation.

predictable recommendations such as “collegial,” “flexible,” and “interactive,” the
researchers also asked for “funky” and “a Buick without leather seats”; surely some
indication of an aging staff!® Inspired by one of John Williams'’s original matrix mod-
els, the figure eight, DMJM came up with two five-story opposing and intersecting
arcs, like the outline of a fish, with sky bridges and courtyards linking the twin arcs at
every level.®!

Nothing could mask the new building’s clear corporate character, anything but
“funky” in its fit and finish. By administrative fiat, employees had to choose from
preselected suites of office furniture—no more comfortable couches or easy chairs from
home. The staff did get meeting rooms, a cafeteria, and a theater-style auditorium
worthy of a Fortune 500 company, though, and the lushly planted and gorgeously
lit courtyard could handle the most elegant social function day or night. No put-
ting greens, ping-pong tables, or shuffleboard courts here; and no clutter, though the
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upgraded yellow umbrellas recall days past. These walls give the Norton art collection
the museum-like quality look it deserves.

Would a genuine eccentric like John Williams or Herman Kahn ever feel at home in
RAND'’s new headquarters, dominated as it is by earnest young policy analysts indis-
tinguishable from their DC counterparts in similar think tanks? RAND may now be a
more comfortable place to work, but not necessarily one that will encourage the intel-
lectual audacity that once made it famous. In the corner of the sleek wood-paneled
lobby, under glass, is a tribute to the golden age: a surprisingly faithful paper model of
the original waffle building lovingly constructed by longtime RAND economist Tony
Pascal. Playfully placed are some “wise old owls” in the patios, and like a medieval reli-
quary in the form of a cathedral, Pascal’s model provides an enduring reminder of why
someone went to all the trouble in the first place.

HRL outlived the company that created it and has managed to thrive despite
repeated downturns in Southern California’s aerospace industry. In 1984, following
a long legal battle, a federal court ordered the Howard Hughes Medical Institutions
(HHMI) to divest its holdings in the Hughes Aircraft Company and reinvest the income
in a more diversified portfolio. HRL became a jointly owned venture of General Motors,
Raytheon, and, later, Boeing.®* HRL's relative isolation, small size, and divided owner-
ship enabled it to remain remarkably independent of its corporate bosses, whose light
touch allowed it to operate like a boutique laboratory.

HRL never entirely forgot the original Hughes Aircraft strategy of building a factory
for its scientists and engineers; they designed gallium-arsenide circuits reliable and rug-
ged enough for Hughes satellites and the unforgiving environment of space, and about
the only way to manufacture exotic semiconductors to precise military specifications
was to do it yourself. So, in 1987, HRL hired A. C. Martin Partners to design a $34 mil-
lion addition, Building 254, where HRL could fabricate the $10,000 per piece circuits
demanded for a $100 million spacecraft. The five-story addition, connected to the bot-
tom corner of the Y-building’s stem, could not match the elegance of the original. From
the wrong angle its cascading decks and horizontal railings made it look like a cruise
ship marooned on the hillside. Building 254 finally gave HRL some of the amenities a
new generation of researchers had come to expect, however: a proper cafeteria instead
of a food truck, an espresso bar, a fitness facility, and even a Wii room for the video
gamers.

HRL may have lost some of the luster of its golden age, but it still attracts some top
talent. In ultra-high-performance circuits, micromaterials (including the world’s light-
est lattice), computer science, and image recognition, HRL more than holds its own.
There are fewer skilled machinists nowadays, and they do not wear bow ties, have
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ocean views, or a pecan parquet floor, but the current crop of scientists and engineers
choose HRL for many of the same reasons as their predecessors: world-class science,
and a great location. Almost everyone mentions the ocean views and gorgeous sunsets,
though the occasional killjoy rips HRL as “an old aerospace company run like it was
still 1965.”%

Meanwhile, the old Culver City campus has gotten an extreme makeover and become
home for a new generation of high-tech firms. The Ratkovich Company bought the
property in 2010 and invested $50 million to renovate its eleven landmark buildings
(including the gigantic wooden hangar where Hughes built the Hercules H-4), and to
provide the kind of high-style environment its original scientists would never have
envisioned.® With the satellites of Facebook, Yahoo, Google, and Microsoft as tenants,
along with outposts of local academic powerhouses—USC'’s Institute for Creative Tech-
nologies and UCLA’s IDEAS incubator—this high-tech ensemble named The Campus at
Playa Vista has already been dubbed “Silicon Valley South.”® The Campus, in turn, has
spurred commercial, retail, and housing development in surrounding neighborhoods,
driving up rents and driving out longtime residents of once working-class communi-
ties.®® That the giants of new media have displaced what had been the largest aero-
space employer in Southern California seems only fitting now that the entertainment
industry has surpassed aerospace as the region’s top industry in total jobs and export
value. The hangars Howard Hughes once haunted now house Hollywood sound stages.
Martin Scorsese passed up the chance to film his biopic The Aviator there, but Marvel
Studios shot Iron Man at Playa Vista. What better nod to the man who started it all?

Nortronics, landlocked by the residential communities rising around it, could see no
real future in Palos Verdes, and sought to cash in on the real estate bonanza it helped
spawn. The land alone had quickly become worth far more than what Nortronics paid
for it, even after adding the cost of the $4.4 million campus. Of course, only very select
buyers would be interested in such a property. By far the best prospect was the newest
branch of the California State University (CSU) system, South Bay State College. Palos
Verdes seemed ideal, with a large, well-to-do population that had been complaining for
years about a lack of local higher educational opportunities. The Nortronics site offered
breathtaking vistas, sufficient land to build out a new campus, and ready-made build-
ings for the science departments.®’

Anticipating a fast track, CSU hired architects A. Quincy Jones and Frederick
Emmons to draw up a master plan and submit a design for the campus itself. They
came back with a conventional mid-century modernist block of low, flat-topped build-
ings with open-air atriums. What killed the idea was opposition from community asso-
ciations, no happier with the prospect of a university in their midst than a high-tech
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manufacturing complex. Rather than pick a fight with the neighbors, CSU held classes
in temporary buildings. In 1965, Governor Pat Brown, looking to rebuild a community
hit hard by the Watts riots, chose a permanent site for CSU Dominguez Hills in Carson,
where Quincy and Emmons designed an appropriately brutalist campus.

Nortronics tried and failed to sell the property to redevelopers several times, includ-
ing a near miss with Ratkovich, the eventual developer of the Hughes Culver City com-
plex. Ratkovich thought that a remodeled and expanded Luckman campus could be
transformed into a showpiece that would “bring people closer to their place of work,”
especially “residents of the peninsula now working for South Bay companies in aero-
space, electronics, engineering and other high technology firms”— precisely what the
research park had promised in the first place.®® In 1991, having decided, ironically
enough, that “skyrocketing home values have made it difficult to recruit engineers,”
Nortronics moved the last of its 100 scientists and engineers back to Hawthorne and
put the property on the block.”” An Irvine developer finally bought it in 1996 for $12.5
million, tore down the old laboratories, and replaced them with Vantage Pointe, a
gated community of sixty-eight homes generously described as “traditional rural
and country French.”’® Young aerospace engineers, with none of the job security of
their predecessors, may have aspired to the same kind of lifestyle but could no longer
afford it.

Neither could the companies that employed them. Faced with drastic cuts in defense
spending in the early 1990s, Southern California aerospace companies had to pay closer
attention to the bottom line than in their Cold War heyday of cost-plus contracts. The
long-standing assumption that basic research would eventually pay off some time in
the distant future came under increasing scrutiny from cost-conscious management.
Companies laid off tens of thousands of workers, including scientists and engineers,
shut down or sold off entire divisions, and insisted that the survivors turn a consistent
profit. They closed central research laboratories and moved researchers back into oper-
ating divisions where they could contribute directly to the design of new products.
Even a nonprofit like RAND had to diversify into new fields such as healthcare, infra-
structure, and energy and the environment, putting more emphasis on policy rather
than scientific expertise. Aerospace companies began looking for players who could
be counted on for singles and doubles rather than swinging for the fences, and put
them to work in buildings that also played it safe. Young scientists seeking their own
field of dreams had to look elsewhere, to firms in emerging technologies that offered
bolder architecture and a laboratory lifestyle better suited to generations X and Y, who
no longer aspired to the blue-sky suburbs of the Cold Warriors.”' The avant-garde had
become, at least in retrospect, the organization men.
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5 The Siberian Carnivalesque: Novosibirsk Science City

Ksenia Tatarchenko

In May 1967, a banner above the entrance of the Novosibirsk State University (NGU),
a leading Russian university located in Siberia, announced the beginning of a special
event. Depicting a trumpeter blowing into his instrument, it bore a slogan proclaiming
the advent of the “Freedom of Freedoms.” The youthful crowd that had gathered under
the banner eventually formed a procession that began to spread out into the streets of
the Novosibirsk Scientific Center, known locally as Akademgorodok. The streets were
the epitome of Nikita Khrushchev’s promise of affluence; modern prefabricated houses
and public transportation vehicles lined the Akademgorodok’s main artery, now home
to an energetic procession of monks, gypsies, jesters, ladies garbed in evening gowns,
half-naked prehistoric figures, and cross-dressing sailors and musketeers. The immedi-
ate implication of the “Freedom of Freedoms,” as inscribed overhead, was the ability to
assume a new identity.

The masked characters were the students of the NGU campus that, between its inau-
guration in 1959 to the close of the 1960s, became lauded as the most prestigious
school in the region.' The University was conceived as a critical element of the new
science city rising in the Siberian forest, one that aimed to create a clear distinction
between itself and the infamous “closed” towns of the nuclear program.” The cam-
pus was the embodiment of Akademgorodok’s tripartite agenda, later formulated as
the motto: “science-cadres—industry.”® The cavalcade of masked youths embodied the
promise of this Socialist scientific organization, responsible both for the production of
experts and for the fulfillment of the ambitious long-term goals of the party-state to
contribute to world-class fundamental research. In the process Siberia would be devel-
oped and brought into the twentieth century.

The tension between the futuristic aspiration of the science city, enshrined in its
architectural forms, and the archaic form of festivities enacted on its premises in May
1967, is fundamental to this chapter’s analytical focus. In Rabelais and His World ([1965]
1984), Mikhail Bakhtin famously exposed the creative and transgressive nature of the
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Carnival banner “Freedom of Freedoms” by Iu. I. Kononenko, 1967. Photoarchive of the Siberian

Branch of the Russian Academy of Sciences.
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Figure 5.2

Carnival procession, 1967. Photoarchive of the Siberian Branch of the Russian Academy of Sci-
ences.

medieval carnival.* In rupturing hierarchies and their anchoring in time and space,
scientific and technological innovation, like a carnival, is a moment containing the
potentiality of another “disruptive” world. It is the bodily, collective, and creative
aspect of Bakhtin’s notion of “carnivalesque” that will inform this chapter’s view of
Akademgorodok as a space for Socialist innovation and knowledge production. The
chapter will reconstruct the forms of education and leisure at the NGU, focusing on the
formative exposure of Siberian youths to Socialist science and lifestyle. Further, it will
argue that the overlap between the two spheres was not an accidental feature specific to
the Akademgorodok, but a structural characteristic of the Soviet scientific community.
In other words, while the city scale of Akademgorodok was predicated on the concep-
tual and spatial configuration of the science city, its material manifestation belongs to
a broader phenomenon, also documented in more recent works on late Soviet science.’®

NGU—its campus, curriculum, and, most of all, the leisure activities of the stu-
dent body—represents a particularly promising case for interrogating the relationship
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between the built environment, professionalization, and the lifestyle of Soviet “Big
Science.” This latter term, popularized by Alvin Weinberg in reference to American
mass-laboratories of the post-World War II and Cold War eras, was co-opted by the
founders of Akademgorodok to emphasize their efforts and the size of the Siberian ter-
ritory.® In terms of the laboratory lifestyle focus of this volume, this chapter challenges
the declinist narratives of previous English-language accounts of the Soviet science
city. The historian Paul Josephson, famous for his works on Soviet-era science, depicts
Akademgorodok as a “New Atlantis” made possible by its remoteness from Moscow’s
influence.” For the architecture historian Alexander D’Hooghe, Akademgorodok is pri-
marily a cybernetic descendant of the traditional garden city.® Both narratives locate
the utopian element within the realm of ideas—the early modern sources for scientific
ethos and the nineteenth-century socialist movement, respectively—and, ultimately,
represent the science city as a utopia corrupted by Soviet reality. This chapter uniquely
breaks with that stereotype, both conceptually and methodologically, by introducing
a different set of historical sources. It draws on official discourse, student recollections,
and photographic evidence to consider utopia as moments of “lived experience.”” The
notion of the carnivalesque facilitates a situated understanding of the personal, scien-
tific, and political aspirations behind the Akademgorodok project, and offers insights
into the relationship between the inhabited spaces, social interactions, and knowledge-
making particular to it.

This chapter builds on the arguments that the Akademgorodok is best understood
as an embodiment of the post-Stalinist relations between power and experts; a model
and display at the national and international scale.' The term “post-Stalinist” invokes
the past as a crucial component of the social and cultural fabric of late Socialism.
Approaching Akademgorodok’s history via the biography of the city’s founding father,
mathematician Mikhail A. Lavrentiev, has made it possible to elucidate the networks
and power relations permeating the Siberian Branch of the Soviet Academy of Sciences.
For instance, the status of the science city as a model and showcase was predicated
on the peculiar personal relationship between Lavrentiev and Nikita Khrushcheyv, first
formed in the 1940s during their work in the Ukraine. Lavrentiev’s past, as manifest in
his age (he was fifty-seven at the time of creation of the city), also affected the nature
of his authority among the inhabitants of the new community. Among the circle of his
Siberian students and associates, Lavrentiev was known as ded—the “grandfather.”"!
This nickname expressed a key characteristic of Akademgorodok: the average inhabit-
ant was youthful, many of them under the age of thirty."

Though the science city was new and its residents were young in the 1960s as a
result of the targeted hiring policy of the city’s founding fathers, this also reflected
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the national demographic of the time; almost half the population of the USSR’s 235
million citizens were under the age of twenty-seven."® As individuals, NGU students of
the 1960s were representative of the social composition of Soviet society. As a group,
their experiences and subcultures offer crucial insight into the new scientific commu-
nity’s agenda and practices, as well as its values guiding professional and private lives.
Although any comprehensive discussion of dissent and conformity in Akademgoro-
dok is beyond the scope of this chapter, its chronological framing aims to unsettle
the post-1989 tendency to conflate any “fooling about” with political subversion, and
to highlight the continuities of practices connecting work and leisure across the late
Soviet period.'*

Setting the Stage: Tomorrow’s Progress and Yesterday’s Values

The official opening ceremony of NGU’s first building was held on April 19, 1963.
The institution’s first rector, I. N. Vekua, gave a short but important speech to mark
the occasion. Holding a symbolic key, he announced: “This is a key from Science! This
key shall never close anything at all. Let it have a unique property—to open!”"® For
the city leaders, the act of opening was tied to the idea of scientific discovery. Critically,
in Russian, the two words are formed from the same root, otkryvat’ and otkrytie. In his
memoirs, Lavrentiev stressed that there were no useless discoveries, describing the task
of science as the discovery of new natural phenomena and their explanations through
the creation of theories.'® Openness was also a reference to the main conceptual inno-
vation of NGU: a pedagogy not enclosed in its own didactics, but embedded in the very
infrastructure of the science city. “Novosibirsk University is not only a new institution
of higher learning,” stressed Vekua when introducing the NGU to readers of the news-
paper Pravda, “it is also a university of a new type.”"” The standardized features of the
building itself were celebrated as characteristic of this typology: NGU was to be literally
“diffused” (rastvoren) throughout the city.'® In his memoirs, Lavrentiev described the
building with pride:

Our University is unusual. First of all, its building is much smaller than that of traditional univer-
sities (the construction cost us only 4 million rubles instead of the usual 40 million). How was this
possible? First and foremost, there is not a multitude of laboratories—students do not work with
the teaching instruments and models but in real laboratories of the academic institutes. Here, we
do not need as many lecture halls—a majority of seminars and electives take place at the insti-

tutes. Finally, the University does not have to provide office space to its chair heads and faculty
members—they already have them at their main place of work."
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In reality, investments in human capital had a far greater role in defining university
life than the cost savings of diminishing NGU'’s footprint. The faceless building became
home to handpicked young talent able to be taught at an individual level. The official
rhetoric stressed the radical novelty of the approach, with its mechanisms of selective
recruitment and individualized learning, emphasis on mathematics and physics, and
the concept of early integration into research activities. Such rhetoric veiled the ori-
gins of the NGU’s pedagogy in an older tradition of polytechnic education. The NGU
was a novel reworking of ideas borrowed from an existing model that Akademgoro-
dok’s founding fathers, M. A. Lavrentiev, S. A. Khristianovich, and S. L. Sobolev, had
already pioneered at the Moscow Physical Technical Institute, better known as “Fiz-
tekh.” Fiztekh was an experimental institution for training a new type of specialist for
the postwar military-industrial complex. Thus, NGU’s roots encompassed technocratic
imagination and attempts at institutionalization, from revolutionary Paris to Lenin-
grad to Stalinist Moscow and the Khrushchev Thaw-era Siberian science city.*

Similar to their Fiztekh peers, the Siberian students of NGU were treated as an elite
group, capable of autonomous work with the most advanced materials and tasked with
a workload that bordered on the impossible. All recollections, including those of the
students that transferred from St. Petersburg and Moscow, emphasize the incredible
difficulty of their studies. There was no introductory or general physics courses and
instead, students of all specialties had to take a theoretical physics class designed by
Gersh Budker. One of his most infamous quips stated: “I won’t teach you physics, but
life. You can read Landau on your own.”?! Dark humor in the popular student song of
the period highlighted the transcendent aspect of entering NGU, pronouncing death as
the only way out: “You shall stop waiting for my return / Here, I forget even the name
of my mother / Death, death, death/ is the only escape ... / And there is no rest for NGU
students.””* They had little choice but to try to accomplish the feats expected from
them, or leave. Many had to take the exams twice, and the dropout rates were high.

There was one major difference between Fiztekh and the NGU, however. Unlike the
experimental institution, admission to the NGU was not predicated on a thorough
screening process. On the contrary, many of the NGU’s students came from the prov-
inces and Siberia, where family histories marked by forced exile were commonplace
and brought with them potential difficulties entering other prestigious universities.
For example, the Soviet Republic of Kazakhstan, the involuntary home of a commu-
nity of Russian-Germans (among other displaced ethnic groups), was traditionally well
represented at the NGU. The university, with its emphasis on future employment in
academia and industrial research, represented an opportunity for upward mobility.
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The new students to NGU were a receptive audience for the official discourse of the
city’s leadership, which stressed the novelty and unique character of the university.
Constantly reminded about their status as a vanguard of Socialist construction, the
Siberian science city’s “workers of tomorrow” looked toward the future with confi-
dence. They were eager to believe that Soviet science, and Akademgorodok in par-
ticular, would “influence the scientific progress in the world,” as one could read on
the pages of the local newspaper.”® Though their daily lives were highly structured by
academic schedules, they were complemented by shared leisure activities that contrib-
uted a great deal to feelings of community and belonging. If Akademgorodok was to
embody the Socialist promise of plenty, a balance between production and pleasure
was necessary for individual creative powers to flourish.

Extra-curriculum: The Heralds of Freedom

The 1967 carnival was an example of the students’ creativity in action. Visual arts,
music, and performance combined in a variety of forms of artistic expression to reflect
upon Akademgorodok’s burgeoning cultural life. The kaleidoscopic nature of the pho-
tographic record in the archive of the Siberian Branch of the Academy of Sciences high-
lights the interdependence between individual experiences and the collective dynamic
of the event; a tacit consensus that the carnival was a moment worth remembering.
Unlike recollections influenced by retrospective reflections and later events, the photo-
graphic evidence on the carnival is a valuable source providing an additional perspec-
tive on Akademgorodok’s famous social life and prominent social clubs.

Post-1991 accounts frequently mention the city’s leisure activities as an expression
of the “independent” spirit of the science city—where “independent” could just as
easily be read as “protest.” This particular connotation also appears in the often-cited
expression that depicts the city as “a kingdom of fearless (nepuganyk) fools,” associating
the transgression implied by “foolishness” and impolite behavior with an impending
repression, where fear is instilled by the authorities.?* This part of the chapter demon-
strates that such an association of foolishness or frivolity with repression is misleading,
and that mass events such as the carnival served a dual function that was sanctioned by
the local authorities and university administrators. On one hand, the carnival belonged
to mechanisms of professional identity formation, and filled a function in direct cor-
relation with NGU’s main agenda. On the other hand, it was part of a larger set of
social and cultural activities, existing as a mechanism of social cohesion in an urban
community populated by newcomers. The carnival heralded togetherness, announced
the freedoms of association, but did not imply freedom from the party-state regime.
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The focal site of the event had an improvised stage built on the stairs leading to the
entrance with amplifiers and loudspeakers and decorated by Iu. I. Kononenko. Dancing
was an essential part of carnival festivities. Later the stage turned into a podium where
the contest for the esteemed title of “Carnival King and Queen” was held. It was the
point of departure for a lively procession. Composed of floats devised by individual fac-
ulties, the parade was led by the village carriage, decorated with a carpet and drawn by
students. The cart was occupied by S. T. Beliaev, the rector of the university from 1965
to 1978. He shared it with the two masters of the carnival, who together managed the
crowd from their loftier position via megaphones. The carnival obeyed the commands
of K. M. Skobeev, an economics student dressed in an extravagant hat, and the jester
A. B. Khutoretskii, who stayed at the NGU graduate school upon obtaining a diploma
from the mathematics department in 1966.%

The images show that mockery made up the general spirit of the crowd. Some cos-
tumes, such as the infamous Ku Klux Klan gowns or representations of jobless Ameri-
cans from the 1930s, were overtly political. However, mocking Western symbols was
neither a direct order of the party nor a sign of the reverence toward the Soviet ideology
among the future elites. The crowd was dancing the twist, and recollections reveal a
fascination and familiarity with Western music and culture among the student body.
Moreover, the crudeness of the ideological discourse—imposing a model behavior as it
appeared on the pages of the university’s English-language textbook—prompted deri-
sion. One of the most ridiculed stories recalled by students was about a certain Rosa
Shafigulina, a “simple Soviet girl” who offered her eyes to alleviate the suffering of an
old American communist leader, an act described as a “typical example of the spirit of
the Soviet youth.” “How many Rosa Shafigulinas are there in the Soviet Union?” asked
the text. “Millions and millions.”?

This story struck the imagination of all those involved not only because of its
absurdity, but also because of its preoccupation with the body; a theme typically
silenced in both official and individual accounts beyond the conventional celebration
of physical activities and sports.”’ Sexuality—the invisible, private aspect of student
lives—was also at play during the carnival, and costumes show that the male-female
dichotomy carried more importance than geopolitical opposition between the East
and West. Cross-dressing was a frequent occurrence, with female students dressed as
sailors and musketeers, and a number of male students posing as female gypsies and
ladies in gowns. Gender transgression manifested the life-defining questions that stu-
dents faced. In Soviet universities, it was commonplace for students to marry and raise
children, a pattern that no doubt influenced the gendered job pyramid typical of late
Soviet society.”®
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The youths’ preoccupation with sexual experience was universal, and so it natu-
rally became a satirical theme. Carrying the words “I search for love as a cat in May”
across his back, one carnival participant was not alluding to the madness of the English
“March hare,” but to the sexual drive and promiscuity evoked by the Russian expres-
sion “March tomcat.”

This student, who would later describe his own masked identity as that of a “per-
verted angel,” was Vladimir Sabinin. Classmates remembered Sabinin for his extraordi-
nary skills in chess, and as a frequent contributor to the sardonic newsletter produced
in one of the dormitories. In the paper, Sabinin assumed a double authorial voice and
identity; he wrote satirical reports under the name of Evgenii Mosampilov, and erotic
poetry as the female poet Lubov’ Shal’naia (Stray Love). Unlike the serious literary meet-
ings held among Akademgorodok’s young poets as they rediscovered and venerated
the heritage of the Russian “Silver Age,” Sabinin and his friends were simply irreverent
jesters.”

Their newsletter was first called Uni-TASS (playing on the Russian word for WC
[water closet, or bathroom/toilet] and the name of the Soviet news agency). It was
later transformed into the handmade magazine PromeTASS, this time a reference to one
of the official student newspapers, Prometheus. The unserious “toilet” humor of this
literary venture reflected some of the “lowly” interests of the elite student body: dubi-
ous lexicon, excessive alcohol consumption, and sex. A few memoirs also testify that
samizdat copies of the Kama Sutra and Freud were popular reading materials circulat-
ing among the PromeTASS audience in the dormitories.*® During the Carnival’s march
across the city, the contributors of PromeTASS carried a banner displaying the words:
“Oh, Cover Your Pale Legs!” The banner’s reference is to a single line absurdist poem
by Valery Bryusov from 1894. The form Bryusov invented is known as a monostich.
Although we cannot know whether the educated citizens of the new science city were
amused or appalled by monostich, the larger context of the group activities performed
by the students suggests it was meant to stir controversy.

The carnival celebrated a unique moment regarding the “freedom of freedoms,” but
generally, liberties allowed on campus had to be negotiated with administrative bod-
ies. In the absence of statistics regarding expulsion for disciplinary violations, memoirs
help reconstruct the university student lifestyle. They depict dormitories as spaces of
liberation from parental control; drinking, broken windows, and jokes involving con-
doms are explicitly described in the memoirs, and a few hints regarding suicide or
sexual and ethnic abuse are also alluded to. According to V. A. Mindolin, who assumed
the post of “party secretary” during his time at NGU, during a heated discussion about
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Figure 5.3
Vladimir Sabinin as “Perverted Angel,” 1967. Photoarchive of the Siberian Branch of the Russian
Academy of Sciences.
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Figure 5.4
“Oh, Cover Your Pale Legs!,” 1967. Photoarchive of the Siberian Branch of the Russian Academy

of Sciences.

a series of unspecified incidents in student dorms, the rector opted to accommodate
some liberties of student lifestyle.

The choice of language and policy by Beliaev was emblematic of the time and
place. Himself a graduate of the Fiztekh, Beliaev would successfully combine an
administrative career with scientific research, and became known for his contribu-
tions to quantum many-body theory. As the rector observed: “we shall always oscil-
late between the anarchy and the caserne. We won't admit anarchy. But we do not
want to have a caserne. What follows? We need to learn how to live in an oscillating
regime.”*' As an administrator, Beliaev was known for his reliance on student self-
governance. In 1965, the “academic councils” were elected to work alongside the
Komsomol councils and serve as intermediate bodies for solving practical admin-
istrative problems related to managing student internships and the postgraduate
practice of job distribution.*® From the point of view of many student participants,
the carnival was first and foremost an occasion to have fun; however, for Beliaev’s
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administration, the temporal disorder and loss of authority catalyzed collective identity
formation.

Thanks to their connections within Moscow’s scientific milieu and the Moscow State
University (MGU), the power of festivals for socio-professional bonding were no doubt
familiar to Beliaev and other Akademgorodok leaders. Starting in 1959, the annual cel-
ebrations for the “day of physics” attracted several thousand participants at the MGU.
Additionally, a small cadre of guest “stars” were known to make appearances; Lev Lan-
dau in 1960, Niels Bohr in 1961, and cosmonaut Herman Titov in 1963. Although
distinct for its tradition of amateur opera, most notably the comic “Archimedes,” the
Moscow festivities were structurally alike to the NGU'’s Siberian carnival. A staircase was
transformed into a stage where humorous recollections on university life took place,
followed shortly by a costume competition. Pyrotechnical effects and gadgets were part
of the show and, of course, marching and dancing. As the number of physicists steadily
grew, these celebrations fostered the formation of a distinct disciplinary and cultural
identity. In Moscow, as in Siberia, participation in collective festivities helped integrate
young scientists into a professional community ethos.*

Its MGU predecessor notwithstanding, the NGU carnival was also deeply rooted
in the local culture of mass celebration and amateur theater. For instance, only a few
months prior to the carnival’s procession down Akademgorodok’s streets, another holi-
day was celebrated in the city’s public areas—"“Maslenitsa,” or the “Welcome of Spring,”
similar in vein to Mardi Gras. Maslenitsa’s festivities and street theater performances
involved many the same participants as the carnival, and sported visuals produced by
the very same artist.

The role of such local events for social cohesion is similar to those that can be
observed in other newly created scientific communities. The social fabric of these com-
munities depended on the integration of newcomers, not dissimilar to those “instant”
American settlements, most notably Los Alamos.**

While shaped by the needs of the community, cultural resources, and practices of
the period, the NGU carnival and its occupation of the city’s streets was also one point
in a long tradition of Soviet political culture. Even if Kononenko’s artwork belonged to
a tolerated underground movement, and was not wholly representative of the official
aesthetic of Socialist Realism, the form of the street mass festivity itself was not sub-
versive of the dominant culture. The student carnival procession was a play version
of the official Soviet parades, and a form of reincarnation for the revolutionary mass
festivities that recreated mythologized narratives. Biannual mass processions, formed
by representatives of local factories and institutions, were a hallmark of Labor Day,
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Figure 5.5

“Maslenitsa,” street theater performance, March 1967. Photoarchive of the Siberian Branch of the
Russian Academy of Sciences.

and the commemoration of the October Revolution on November 7 in Soviet cities
throughout the period.*

Shafigulina’s eyes, Symbolist’s legs, and Freud’s nose—this composite portrait, made
of cultural references current among the selected youths of the model socialist city
does not look like the official version of Soviet culture, but nor is it a depreciative
image. Situating the 1967 carnival within a tradition of mass festivities is an important
condition for appreciating the relative importance of 1968, a year often described as a
watershed moment in the history of the Siberian science city, and that of late Socialism
more generally.

Beyond 1968: Carnivalesque Uninterrupted and Transformed

Two major events had already shaken the science city’s community by the time of
the infamous events of August 1968. In February, scientists and NGU faculty staff
from Akademgorodok signed the “letter of 46,” addressed to Soviet party leaders to
protest the violation of juridical procedures during the trial of the four dissidents.*®
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In juxtaposition to the seriousness of these proceedings, the famed Akademgorodok
social club, “Under the Integral,” held the national bard festival in March. Featuring
a gala performance by Alexandre Galich, the festival is now remembered as a mark of
Akademgorodok’s boldness. This was to be Galich’s first and last public performance
before forced exile in 1974.%

The student body did not escape the turmoil of 1968. Signs of protest began to
appear, scrawled on the city walls, first in the spring, then again in August. The graffiti
was the initiative of a small circle of political activists among NGU students.*® While
only very few actually partook in the rebellious act, the prospect of repression—the
expulsion of the wrongdoers—sparked a mass reaction from the student body. Beli-
aev had to face the improvised gathering within the dorms, and, while promising to
do all in his power to lighten consequences, spoke out against the actions with an
emphasis on the responsibility that came with the privilege of belonging to the model
community. Ultimately, he sought to highlight the intellectual and material privi-
leges that were given to intelligentsia of the USSR, and in particular at Akademgoro-
dok, in comparison to the conditions facing peasants and workers.* Official leaders,
Beliaev included, articulated their commitment to what they believed were the value
of the intelligentsia within society, and implied that the protesters had abandoned
these values.*

The events experienced by the Siberian community in 1968 retrospectively add
political undertones to the previous year’s festivities. One encounters a frequent idea
that the social life within the science city changed dramatically, the change being often
attributed to the closing up of the club Under the Integral, which held its last meet-
ing to celebrate the 1970 New Year with the masked “Ball of Imbeciles.”*' Yet student
carnivals were not forbidden, and several more took place through 1971. In 1969, the
physics department even received assistance for its participation in the parade from
a military helicopter that carried its banner high above the city. Moreover, the same
forms of creative expression—student clubs, newspapers, humorous performances, and
amateur theater—continued and would eventually bring the Novosibirsk University
teams to the national stage on the televised and widely popular student improvisation
contest, the Club of Merry and Resourceful.*” Discerning continuity, without denying
the importance of changes that marked Akademgorodok’s collective memory, provides
an explanation for the connections between different forms of social life within the
science city. These connections were embodied in both the festivities that structured
the communal life of the scientific institutions—the improvisations, dressed parties,
and satirical poetry—as well as in the reemergence of the Physics Day at NGU during
the early 1980s.
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Figure 5.6

Interweek, students carry a dummy representing the “rotting West,” 1980. Photoarchive of the
Siberian Branch of the Russian Academy of Sciences.

NGU’s new major mass festivity, beyond the carnival of the late 1960s, was shaped
by a distinct form of political discourse. In the 1970s and 1980s, the NGU became
famous for its week of International Solidarity, or “Interweek.” Held every Mayj, it gath-
ered activists, international participants, creative collectives, and student artists all in
the one spot. In line with the official political discourse of the era, the Interweek was
also an occasion for large-scale festivities featuring song contests, posters, and satirical
theater performances, this time with an approved subject of mockery—the imperialis-
tic ambitions of the “rotting” West.*

Very much like Kononenko's poster, the iconography of the Interweek celebrated the
advent of “freedom,” however, its imagery depicted an autonomy obtained through
liberation from capitalist aggression, and fueled by a fear of war. For those participat-
ing, freedom did not take the form of an individual assuming a new identity; rather, it
was a freedom discovered in collective action. However, even under Lenin’s gaze, the
large crowd kept gathering in the same yard to laugh and sing together.
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Figure 5.7
Interweek, closing ceremony, 1983. Photoarchive of the Siberian Branch of the Russian Academy

of Sciences.

In the 1990s, the festivities were stripped of their ideological function and evolved
into a gathering fulfilling two seemingly opposite functions: a forum for discussing
higher learning at the time of economic crisis, and a large-scale music festival. The
persistence of mass events, even in this insipid form, highlighted the enduring need for
social integration and cohesion in the ever-youthful student body.*

Conclusions

Akademgorodok was constructed as an embodiment of late Socialist urbanism, char-
acterized by close links between work, residence, and social facilities. When the
Soviet party proclaimed science a productive force of socialism, however, it did not
spare funds to build a community representative of the power that planned science
and an attractive Soviet lifestyle could manifest. Modest individual apartments dis-
tributed to the scientific workers, and a handful of town houses allocated to elites,
combined with the well-supplied commercial center to create much better living condi-
tions than those experienced by most of the Soviet population. Excellent schools and
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numerous recreational facilities, in addition to beautiful natural surrounds, contrib-
uted to Akademgorodok’s appeal, an attraction that persists up to this day. For several
decades the NGU was the best entry point to join this model community.

Akademgorodok’s founding fathers conceived the university in such a way as to
ensure the durability and self-reproduction of the Siberian experiment. From an enor-
mous construction site, the new university managed to acquire a student body and
a temporary headquarters as early as 1959. The repetitive and standardized charac-
ter of the NGU’s buildings became an object of pride, explained as the materializa-
tion of the efficiency of the experimental educational concept behind the new school.
Its main principles, such as careful student selection, emphasis on mathematics and
physics, and laboratory work, were not as novel as claimed, and in fact belonged to
the long tradition of polytechnic education. But the NGU successfully modernized,
enacted, and popularized these ideas, both across the country and internationally. It
added leisure pastimes and community building to exacting scholarship and promi-
nent faculty. Social and cultural activities, such as the 1967 carnival, allowed individual
self-expression and consolidated Akademgorodok’s social fabric.

According to Lavrentiev, “A person who wants to become a scientist has to learn
how to work during [their] leisure time.”** This comment did not refer to the frequent
and expected practice of “after hours” laboratory work—that went without saying.
Instead, very much like Monday Begins on Saturday, the famous title of the 1964 sci-
entific fairytale by the Strugatsky brothers, it pointed to the overwhelming nature of
scientific labor as a habit of the mind, a creative process, and group membership that
ultimately defines the individual.** This vision is crucial for understanding how the
Akademgorodok’s spaces were inhabited, and the 1967 carnival remains the most visu-
ally striking manifestation of the overlap between private and professional spheres.
During the event, proclamations of disciplinary identification and private bodily con-
cerns were mocked, exposed, and engraved onto the streets of Akademgorodok. Such
was the social importance of this event that the large-scale student festivities persisted
across the watershed year of 1968, albeit with ideological realignment. The celebration
of the “freedom of freedoms” turned into the celebration of liberation from imperialist
oppression, but remained a collective celebration nevertheless. The bodily, collective,
and creative aspect of “carnivalesque” remained integral to Akademgorodok’s lifestyle
across the decades.
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6 Scientific Dining

Sandra Kaji-O’Grady

In the popular imagination scientists are secretive loners and awkward geniuses, as
caricatured by the fictional Sheldon Cooper in The Big Bang Theory, whose bafflement
at human interaction and emotion is the television series’ comedic engine. Against
this stereotype, one of the principle objectives of scientific research organizations is
to coax scientists into sociability. Architecture is favored as a vehicle for eliciting gre-
gariousness. Yet providing comfortable spaces for conversation, or lively “streets” and
atriums, is rarely sufficient incentive to lure scientists away from the bench. Hence, in
the design and operation of scientific research buildings, much emphasis is placed on
staff tearooms and restaurants, as well as the food and beverages served in them.' This
is why the founder of Stanford University’s Bio-X, Jim Spudich, advises other research
managers to “cancel the labs and build the cafeteria” should they find themselves faced
with budget cuts.? The historical shift in meals in the workplace, as Altman and Baruch
write, is that meals, “once a marginal anecdote to institutional life,” are “now a well-
considered organizational feature.”* The lunch break, they argue, should be viewed
as fulfilling a role in shaping, maintaining, and negotiating shared meanings, and in
interpreting identities that are institutional as well as individual.* Meals sit alongside
other “soft” phenomena pertinent to organizational effectiveness, while also establish-
ing associations between work and wider societal concerns.

To fully understand scientific dining and its relationship to organizational objec-
tives, we must look at: menus, prices, and gastronomical contents; dining spaces
and furniture; catering equipment; chefs, kitchen and wait staff; food and restaurant
brands and their meanings; and meal etiquette and traditions. We must also take in
the engagement scientists themselves have with their in-house restaurants and cafés,
for this is as revealing as the attitudes expressed by scientific managers. With all of
this in mind, this chapter is concerned with three aspects of workday dining in the
contemporary laboratory building: nutrition, wellness, and care of the self; commen-
sality and workplace culture; and the rhetorical deployment of dining as a signifier of
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lifestyle. It argues that these three aspects collude to construct the individual scientist
as a self-determining, creative, and collegial worker, a fantasy that is at once antidote,
means, and distraction from the scientist’s increasing exposure to the market forces of
a competitive knowledge economy.

Writing about Scientific Dining

The middle section of Jeffrey Eugenides’s 2011 novel The Marriage Plot is set in the fall
and winter of 1982-1983 on the campus of the Cold Spring Harbor Laboratory (CSHL)
on Long Island, New York. Eugenides’s wife, sculptor Karen Yamauchi, had lived in
the nearby town of Cold Spring Harbor for a year, and he relied on her impressions to
recreate the scene. This seems like a tenuous connection out of which to construct a
convincing backdrop, but so successful is Eugenides in recreating the atmosphere of
the campus in the 1980s that Dr Amar Klar “was flooded with 20-year-old memories”
when he read the novel.® Klar claims Eugenides “got the facts and the setting of the
institute right.”® Klar is the geneticist whose real work on yeast at CSHL was the basis
for the research that engages the character of Leonard in the book.

In The Marriage Plot, Cold Spring Harbor is reimagined as Pilgrim Lake. Its long-
standing director, James Watson, appears as the figure of Dr. Malkiel, and Barbara
McClintock is thinly disguised as Diane MacGregor, her 1983 Nobel Prize incorporated
in the novel’s plot. Leonard wins an internship to Pilgrim Lake and is accompanied
there by his girlfriend, Madeleine. Eugenides writes that Madeleine

hadn’t expected the limousines ferrying pharmaceutical executives and celebrities in from Logan
to eat with Dr. Malkiel in his private dining room. She hadn’t expected the food, the expensive
French wines and breads and olive oils hand-picked by Dr. Malkiel himself. Malkiel raised huge
sums of money for the lab, lavishing it on the resident scientists and luring others to visit. It was
Malkiel who bought the Cy Twombly painting that hung in the dining hall and who had com-
missioned the Richard Serra behind the Animal House. ... Almost every night there was a party
where people did slightly queer, science-nerd things, such as serving daiquiris in Erlenmeyer
flasks or evaporating dishes, or autoclaving clams instead of steaming them.”

Watson did, in fact, host private dinners with prospective donors, and in 1994 had
a house on the campus built to be “suitable for large-scale entertaining.”® He boasts
about the culinary talents of his wife, Elizabeth, in his memoir Avoid Boring People
(“consommeé Bellevue” topped with horseradish-flavored whipped cream featured at
one of these business meals in 1974). The fine dining had at home in “Ballybung,”
though, did not extend to Watson’s subordinates and the staff dining hall. Indeed,
Madeleine’s favorable impressions are contradicted by an unauthorized biography of
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James Watson by Victor McElheny, a science writer employed by the CSHL between
1978 and 1982, the same period “recalled” by Madeleine in the novel. In researching
Watson and DNA: Making a Scientific Revolution (2003), McElheny interviewed forty-
five scientists, many of whom had worked under Watson at the CSHL.” They relate
an intensely competitive, small-town atmosphere, overseen by the mercurial Watson.
Scientist Phil Sharp remembers that “It had all the bad aspects and all the good aspects
of a commune.”'” Heiner Westphal comments they all “knew each other too well. They
definitely stepped on each other’s toes all the time. You would know what was frying
in your neighbor’s pan at night.”"!

The cold reality of life at CSHL is confirmed in a 1995 review of the food served at its
dining hall, published in the Annals of Improbable Research, a science humor magazine
edited by the founder of the parody Ig Nobel Prize. CSHL's Blackford Hall is lampooned
for offering “mediocre food at mediocre prices,” and for serving up the remains of the
Saturday night lobster banquet as “lobster bisque” on Sunday and “half-price salad” on

” u

Monday."> An entrée of Shrimp Nuremberg is “chunky,” “yellowish,” and “somewhat
recognizable.” The “stoic” décor has worked so well, snipes the reviewer, that it has
remained unchanged since construction in 1907." The review is illustrated with a grim
black-and-white archival photograph of the empty dining hall from the 1920s. The
concrete dining hall was upgraded in 1992 to increase its capacity from 170 to 400, but
aesthetically it remains true to its origins. Before the upgrade “the lunch lines in the
Laboratory’s dining hall sometimes extended not only through the dining room itself,
but also out and across Bungtown Road.”'* Until 2010, Blackford Hall was the sole food
outlet on a campus, accessible only by car or infrequent shuttle bus from the rail sta-
tion, and served around 450 lunches daily.

Blackford Hall was not unique in serving disappointment; indeed, the review is one
of a series called “Scientific Dining: Reviews of Research Institute Cafeterias,” targeting
the canteens and cafeterias of the world’s eminent research centers. The aroma of the
Scripps Research Institute cafeteria in La Jolla, California, for example, is likened to that
at a McDonald’s, its décor pronounced “bland, solid and clean.”'® Next door to a hospi-
tal, the reviewer warns “it is not unusual to find yourself seated next to someone with
an IV holder in her arm or electrodes protruding from her head.”'® The canteen staff
were observed to have an obsessive interest in the return of the dinner trays. The rela-
tively tasty food and cleanliness at the Whitehead Institute for Biomedical Research in
Cambridge, Massachusetts, was considered “a betrayal of the cafeteria standards hon-
ored by most of the world’s other, older research institutions.”'” The subsidized canteen
was, indeed, encountered by scientists globally. Reflecting on the “awful cafeteria” at
the Maxwell Ayrton-designed National Institute for Medical Research (NIMR, 1949) in
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Figure 6.1
Blackford Hall at the CSHL in 2015. Photograph by the author.

Mill Hill, London, a scientist recently recalls that it “fostered a sort of wartime solidar-
ity.”'® It is this sense of shared suffering, of humor in the face of adversity, that under-
pins the “Scientific Dining” series.

The culinary distance between the yellowish shrimp dish at Blackford Hall and the
handpicked olive oils served by the self-described “happy hostess”'® Elizabeth Watson
at home (or the fictional Malkiel) is the product of real and imagined social hierar-
chies, as well as different modes of writing. While motivations and readership differ,
the novelist, the biographer, the author, and the scientist-cum-restaurant reviewer
share an underlying belief that what scientists eat in the workplace, along with where
and with whom, is revealing of scientific life. But one must ask: Exactly what is it
that is being revealed? Exposition in Eugenides’s narrative contextualizes the ten-
sions building between Madeleine and Leonard as he descends into mental illness,
but how does an account of scientific dining help us understand the lives of real sci-
entists? What is revealed about the internal social organization of scientific research
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centers and their relationship to broader society? And what meanings are ascribed by
managers and scientists to what and where scientists eat, and with whom they share
a meal?

Shaping the Scientist through Nutrition

The menu at Blackford Hall is, today, little changed—a buffet bar heavy on carbohy-
drates and fried food. It is not just the lack of competition for diner patronage lessen-
ing the need for CSHL to improve its dining facilities. The benefits of no teaching or
administrative responsibilities and the freedom to pursue inquiry in this elite institu-
tion outweigh the inferior food and austere hall. Yet, such fare is now an exception.
Researchers from the NIMR in Mill Hill, referred to previously, were transferred to the
Francis Crick Institute in 2016 where they now enjoy coffee from “specialty roasters” in
a cafeteria that its architects describe as “intentionally small to foster chance encoun-
ters.””” The shift from instant coffee to specialty roasters mirrors broader social change,
changes that saw the “Scientific Dining” series peter out by the start of the new millen-
nium for lack of content.

This development reflects the penetration at all levels of society of a gourmet “food-
scape,” a recently coined term that embraces the places, people, meanings, and mate-
rial processes related to food and its consumption.”' Celebrity chefs, food bloggers,
televised cooking competitions and demonstrations, the slow food movement, farmer’s
markets, and artisanal ingredients are all elements of the democratization of luxury
food. Even molecular gastronomy has become commonplace—a form of cooking pop-
ularized by Heston Blumenthal that, with its syringes, bottled nitrogen gas, scalpel
blades, and surgical tweezers, looks a great deal like laboratory science. In 2013, Science
Daily highlighted recent statistics on the foodie phenomenon in the United States that
found that three-quarters of U.S. adults enjoy talking about new or interesting foods.
Fifty-three percent of U.S. adults regularly watch cooking shows, and two-thirds pur-
chase specialty foods for everyday home meals.? The lifestyle implications of the phe-
nomenon are captured by the denotation “foodie,” defined by Johnston and Baumann
as “somebody who thinks about food not just as biological sustenance, but also as part
of their identity, and a kind of lifestyle.”* Diet is always a reflection of cultural identity,
yet “foodie” is reserved for a particular kind of elite cultural engagement. As Michael
Featherstone notes, the dynamic of consumer culture follows the breaking down of
sumptuary restrictions to make some luxuries more widely available.** Exhibiting that
dynamic, gastronomy has expanded and its meanings shifted. Knowing the origins of
one’s coffee beans and being on a first-name basis with a favorite barista follows the
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model of connoisseurship that in previous eras expressed itself as an ability to recognize
and expound upon the genealogy and beauty of a Ming vase.

It is not just a broadening of audience for artisanal and luxury foods that has taken
place, however, for food is caught up in a discourse around longevity, health, and fit-
ness that has been referred to as the “wellness revolution.” Scientists feed this discourse
and their new findings on the relationship between food and health are eagerly taken
up in the mainstream press. Thus, the health effects of consuming chocolate, red wine,
coffee, processed meats, sugar, and “superfoods” such as kale and goji berries, as deter-
mined in the laboratory, are almost constantly in the news. Functional foods such as
calcium and bacteria-enriched yogurt, designed by breeding or additives to manage or
prevent specific diseases or problems, or enhance mental performance or metabolic
fitness, have blurred the boundaries between pharmaceutical products and foods and
beverages. Food is medicine, literally and metaphorically. Dieting now aims at empow-
erment, rather than weight loss. Health is conceived as a “resource for living,” and
eating well a means to both longevity and extended youthfulness, increasing what
has come to be called one’s “healthspan,” the length of time where one is in optimal
health.? The shift is captured by the slogan of food and beverage giant Unilever follow-
ing its corporate rebranding in 2004: “Looking good, feeling good, get more out of your
life.” A 2010 Nike advertising slogan directed at women vehemently pitches the same
idea: “You are entirely up to you. Make your body. Make your life. Make yourself.”*

In the United States, employers are the second major driving force of the expanding
wellness market.”’” The European Network for Workplace Health Promotion has been
active in the same arena. Alongside the benefits of healthy food in their canteens,
research organizations, like other businesses, are investing in on-site gymnasiums or
corporate membership rates to nearby gymnasiums, as well as yoga classes, standing
desks and standing meetings, health screenings, influenza vaccination programs, and
more. The ambitions are quite unlike the paternalism or “caring capitalism” of the
Cadbury brothers who provided canteens at the factory town of Bournville, along with
medical and dental treatment and decent housing. At Bournville, workers’ canteens
were consistent with the Cadburys’ belief in the social rights of workers. Today, com-
panies are offering wellness programs to reduce their healthcare costs and employee
absenteeism, and to produce workers engaged in an ongoing shaping of identity and
body.” There is a tacit expectation that employees look after their health and fit-
ness. Thus, the gymnasia and restaurants featuring healthy food options are driven
by employers as much as by employees seeking to gain an edge in the competitive
vocational environment. Amanda Waring, observing the use of health clubs by high-
earning professional workers, describes the development and maintenance of a fit and
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healthy body as an integral part of a “project of the self” leading to enhanced career
opportunities.”” She notes, too, the competitive nature of the fitness regime and the
ways in which ideas drawn from the workplace, of commitment, effort, routine, and
reward, are transferred to the fitness club. What looks like leisure is, instead, best under-
stood as an extension of work, not its antithesis. As Derek Wynne observes, in this way
“the dominance of work as central to life produces a pattern of leisure practice in which
work interests predominate.”*°

The situation has intensified as Carl Cederstrom and André Spicer make brilliantly
clear in their sardonic anatomy of the “wellness syndrome.”*' Pointing to corporate
rules that go as far as banning not just smoking from the workplace, but also smokers,
the authors show that wellness has become an ideology that demonizes those per-
ceived as not looking after their bodies. Obligatory wellbeing has replaced social wel-
fare, encouraging us all to be mindless athletes in the name of productivity, with the
perhaps unintended effect of condemning the poor to a lack of medical support. As
David Harvey observes, under capitalism sickness is defined as an inability to work.*
Frew and McGillivray concur, arguing that health and fitness clubs “oil the desire and
dreamscape of physical capital, maintaining an aesthetic masochism and thus keeping
the treadmills literally and economically turning.”*

In this context, leisure pursuits are shaped by work-like concerns, and this applies,
too, to the lunch break. Indeed, it is not a “break” from work at all, but an extension of
its concerns. This aspect of scientific dining is clearly apparent in the rhetoric around
the James H. Clark Center (2003) at Stanford for BioX. Designed by the architects Fos-
ter and Partners in collaboration with MBT Architecture, the building includes on its
ground floor a full-service cafeteria. On the third floor is a branch of Peet’s Coffee that
“only sells artisan-crafted coffees.”** The cafeteria at BioX is called “Nexus,” a word
that refers to connections and links, and in cell biology, to the membrane involved in
intercellular communication and adhesion. It is one of four hundred corporate cafés
in the United States owned and managed by Guckenheimer, a contract food service
provider established in 1963 by two Stanford students. The Nexus Internet homepage
declares that “Healthful dining is an integral part of a wellness program.” Furthermore,
it states that “our culinary team uses the freshest, seasonal, local, sustainably grown,
and organic ingredients we can obtain. Everything we serve is made from scratch—
from salad dressings to soup stock. We do not use frozen, processed and canned food,
nor do we use trans-fats, additives, preservatives, or excessive added salt. We use nutri-
tional cooking practices such as braising, broiling, steaming, and poaching.”**

Selling meals is coupled at Nexus with nutritional coaching and counseling for Stan-
ford University’s employees and students. The implications are clear. Employees are
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expected to engage in a program of self-improvement, shaping their bodies and minds
in ways that benefit themselves and the organization. Likewise, the Salk Institute for
Biological Studies in La Jolla has adopted this doctrine. Its café is one of the CulinArt
chain, dedicated to encouraging “our customers to maintain a healthy lifestyle—one
that is holistic and incorporates balanced food choices, regular exercise, and an overall
attention to living well.”*® The approach is not confined to Californian sites of science.
In Switzerland, at Restaurant Cloud on the Basel campus of pharmaceutical corpora-
tion Novartis, the focus is on “ecologically-produced and fair-traded produce.”*” Menus
note the provenance and organic certification of ingredients, alongside the caloric
intake of each meal. The Loft, at the Victorian Comprehensive Cancer Centre in Mel-
bourne, Australia, a research and clinical center opened in 2016, serves “healthy food
... freshly prepared for optimal growth, physical vitality and social well-being.”*® The
implication, in the context of diners who are mix of scientists, medical professionals,
and cancer patients and their visitors, is that those ill with cancer have failed to main-
tain good nutrition. It's a subtle form of the victim blaming that Susan Sontag railed
against in Illness as Metaphor (1979).

What one eats also enables scientists as social agents to make a statement about the
self, to perform a particular vocational identity. It is why Nina Tandon, who we met in
chapter 1, feels it necessary to explain her response to an ethical dilemma: “I choose
not to eat meat, but do choose to engage in experiments that involve the sacrifice
of animals.”*’ She explains her vegetarianism as compensation for her “karma foot-
print.”*” Craig Venter on the other hand, is actively researching genetically modified
plants and animals for food, and describes himself as an omnivore, eating a healthy
mixed diet with plenty of fish.*' Both emphasize their self-determination, and their
insertion of personal bodily management, within public debates that touch their work.
Such dietary choices, although informed by an understanding of their environmental,
ethical, or health consequences are, for these two, also consistent with generational,
geographical, and familial situations. Tandon’s vegetarianism is unsurprising given she
is a left-leaning, urban, professional woman in her thirties from New York, but such
choices are heightened for scientists as they overlap with vocational identities.*” The
relationship scientists have with food can be especially complex where it intersects
with their research interests. Venter, for example, foresees a role for synthetic biology in
solving food shortages and the environmental cost of agriculture; be that through meat
grown in the laboratory from microbes, or reengineered algae that absorbs carbon diox-
ide and can be used as feedstock. While in the laboratory pursuing synthetic or what he
calls “motherless meat,” he makes sure that this research pursuit is not misunderstood
as a vegetarian’s passion project, stating “I like good steaks, but I like lots of things that



Scientific Dining 131

aren’t sustainable.”*® His after-dinner speech in Turin in 2012 is especially revealing
of the preoccupations he brings to the table. Venter tells fellow diners gathered in the
ornate nineteenth-century premises of the Michelin one-star Ristorante del Cambio:
“We've just finished this fantastic meal with a rough count of about twenty or thirty
different species whose DNA we all consumed and, despite how well it was cooked, a
few billion microbes on the side. And the microbes in your gut are metabolized in the
chemicals that you absorbed, and you all have about fifty chemicals right now circulat-
ing through your brains from bacterial metabolites of what we just ate.”*!

How his audience reacted to this is not recorded, but it reminds us that the scientist
sees every meal as a lesson in predation and biological evolution, and an illustration of
the action of chemical processes on bodies that are eaten, and bodies that have eaten.
Dining is also a psychic event, an ethical conundrum, a point in the global flow of
production and consumption, a test of one’s knowledge of etiquette, and a moment for
asserting one’s identity, taste, and social class. Alongside this, it is shared with others
and, thus, a cultural and social occasion. Insert all of this into the workplace and sci-
entific dining is fraught with the possibility of catastrophic social failure and paralyz-
ing ethical conundrums, while equally holding the potential to transform selves and
organizations.

Socializing the Collective

For many older scientists, breaking for lunch is an indulgence (one is reminded of the
movie Wall Street’s Gordon Gecko declaring that “Lunch is for wimps”).* A broader
change in business management discourse, however, has substituted collegiality, cre-
ativity, and innovation for older fixations with efficiency and productivity. By the late
1990s, Taylorism, with its focus on imposing a fixed pattern of movement from above,
had been supplanted by team-based structures aimed at “constant improvisation in
work organization and the unobtrusive orchestration of employee values.”*® In place
of compliant bodies, the new high-involvement workplace sought supple minds—
commitment supplanted control. In scientific research organizations, this change is
expressed as a belief that breakthrough discoveries will be accelerated by increasing the
opportunities for scientists to be creative, collegial, interdisciplinary, and connected.
This hope has placed intense pressure on the midday meal and the coffee break as a
tool of subtle social control. For some managers, this potential is best exploited away
from the laboratory as a special occasion. Joerg Schaefer, director of the Cosmogenic
Dating Group at Columbia University’s Lamont-Doherty Earth Observatory, for exam-
ple, claims, “I make it clear that I expect everyone who works here to have fun. We
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have lunch together once a month, off campus.”*” For most managers, though, regular
communal dining on site is the ideal vehicle to shape informal socializing. Hence, the
changes that have taken place in the laboratory canteen—now ubiquitously upgraded
to a restaurant, café or “culinary center”—are targeted at the health of the collective
enterprise as much as individual well-being.

In a promotional article on the first-year anniversary of the completion of the Clark
Center at Stanford, the university emphasized the positive relationship between its in-
house café and scientific progress:

The sharing of ideas doesn’t just take place in the labs and offices but in the center’s third-floor
Peet’s café and its ground-floor cafeteria, LINX, which has long communal tables to promote
conversation between strangers. “I run into people at Peet’s all the time,” remarked Karlene Cim-
prich, an assistant professor of molecular pharmacology and yearlong resident of the Clark Cen-
ter. In fact, her regular 9:30 a.m. coffee run has led to a joint venture with Aaron Straight, an
assistant professor of biochemistry, who goes over to Clark for coffee from his lab in the Beckman
Center. The two of them struck up a conversation one morning while waiting in line for their
caffeine fix and discovered that they both were trying to solve the same puzzle.**

Stanford University’s media release for the celebration of the Clark Center’s first decade
reiterates, “like the kitchen at a great party, NeXus, the Clark’s culinary center, is where
everyone ends up.”*

At the Max Planck Institute for Molecular Cell Biology and Genetics (MPI-MCBG) in
Dresden, Germany, the construction of a cafeteria was central to management’s vision
for the new institution and the design of its building. The MPI-MCBG is one of twenty
institutes created after the unification of Germany in 1990 in the five New States and
former East Berlin. It moved into a purpose-built center designed by Finnish architects
Mikko Heikkinen and Markku Komonen, in cooperation with laboratory specialists
HENN, at the end of January 2001. On a long and narrow site, several kilometers from
the historical center of Dresden, the laboratory building consists of six wet laboratories,
two on each floor, connected by a central hall that opens to the full height of the build-
ing. The entrance, library, auditorium, espresso bar, and restaurant on the ground floor
are pivotal to the institute’s operations.*® Wieland B. Huttner, one of the five directors
relates that in addition to recruiting staff and getting the laboratory infrastructure in
place, they also had to “ensure the presence of an operational canteen. The last aim was
of particular concern to at least one of the directors, Marino Zerial, who took charge,
and I gladly confess that I do not miss the Mensa of Heidelberg University at alll”*!

The restaurant is a double-height room on the ground floor that seats roughly one-
hundred people around long, eight-person tables. One wall of floor-to-ceiling glazing
looks out onto a garden terrace, while the inner glazed wall faces the entrance lobby.
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Figure 6.2
The staff restaurant at the MPI-MCBG in Dresden in 2014. Photograph by the author.

It is an attractive, bright space serving around 350 main dishes each day. As the lunch
break is sacrosanct in Germany, the restaurant opens only between noon and 2:00
p-m. and is designed for a lunch-time rush. There are no kitchens or staff tea facilities
outside of the canteen and café, compelling scientists to use the subsidized communal
facilities. The MPI-MCBG provides the canteen space, kitchen, kitchen equipment, and
operating costs to a private operator without charging any rent or fees. They also pay
for repair, maintenance, and replacement of kitchen equipment.

The MPI-MCBG’s canteen maintains a long German tradition, one that persisted
longer in the former East Germany in which Dresden is a major industrial center. Begin-
ning in the nineteenth century with industrialization, workers and public authorities
at first resisted workplace canteens as a threat to the coherence of the family. For the
capitalist owners of factories, canteens were seen as a means of controlling the work-
force, “improving eating habits and lowering alcohol consumption.”*> Canteens gained
importance under the Nazi regime as a symbol of the coming Volksgemeinschaft and
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then, during World War II, grew in response to food shortages and increased numbers
of women working outside of the home. Canteen use peaked at 77 percent of all work-
ers in the East during 1988. Tatiana Thelen explains that there was a legal obligation in
the German Democratic Republic to provide the workforce with food and community
eating was seen as superior to individualistic consumption.** Canteens came to be seen
as progressive, a worker’s right, and a means of female emancipation. MPI-MCBG's
canteen with its strong employee participation reflects this history. While it is oper-
ated privately, it has a canteen committee whose members meet quarterly to discuss
improvements. Staff are surveyed regularly for their feedback on food and quality and
the canteen committee reviews these responses together with the canteen operator.

Zerial’s efforts, and those of the other directors, seemed to have paid off. In a survey
by The Scientist in 2009, the MPI-MCBG was voted the “Best Place to Work” for post-
docs. But are the scientists using lunch to further their research, as management hopes?
When Holden Thorp and Buck Goldstein visited the Clark Center they describe how
a walk around the Nexus restaurant at lunchtime “evidences an extraordinary set of
conversations. Chemists talking to doctors. Math geeks with laptops pointing at simu-
lated models of virtual lungs. Engineers and physicists looking at pictures of medical
devices.”** The impassioned talk overheard by this author at the MPI-MCBG restaurant
was not, however, about science. It concerned the assault of the celebrity chef Nigella
Lawson by her (then) husband outside Scott’s restaurant in Mayfair, an event that had
been reported across the globe less than a month earlier. Indeed, this author’s eaves-
dropping on informal conversations between scientists at numerous social spaces in
laboratories has yielded little more than the ordinary banter of work colleagues about
the weather, current affairs, and weekend sports, and, of course, the personal and pro-
fessional fortunes of colleagues and other scientists.

Portrayals of laboratory cafés as hotbeds of intellectual exchange are likely shaped
by marketing objectives. Indeed, the inflated rhetoric around informal socializing in
laboratory buildings is as idealized as the scene Eugenides imagined for the Cold Spring
Harbor Laboratory. Discovery is typically an incremental process engaging many sci-
entists over a long period. Rarely, if ever, is it a light bulb moment with a near-stranger
over a macchiato. The mythology of “accidental” scientific discovery coming out of
serendipitous conversations persists because there aren’t post-occupancy studies that
consider the performance of laboratory architecture against their socialization ambi-
tions, over and above the obvious effects of co-location. The impact of the canteen
and other design artifacts in the workplace is, as Brandt and Lonsway noted in chapter
2, a constructed fact repeated so often and with such confidence that it has become
naturalized. The lack of empirical evidence in this regard is intensified by the fact that
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research on food and commensality is similarly thin. As Sturdy, Schwarz, and Spicer
noted, “with a few rare exceptions, there has been very little research on this topic
[meals and eating] in organizational studies.”*> What was written about food and eat-
ing by anthropologists in the early- to mid-twentieth century dealt mostly with feasts,
cannibalism, food taboos, fasting and sacrifice, the hunting, gathering and growing,
and preparation of food by nonurban peoples. More recent studies of commensality
focus on households and families rather than workplaces and colleagues. An American
study found that one in four people ate lunch with coworkers, and postulated that this
was due to “ritualized work group obligations, comradeship and sociability, or relax-
ation and stress management.”*® The study probed no further, which is to say that we
do not know for sure what scientists talk about over lunch or whether luncheon con-
versations, in fact, lead to new collaborations and research ventures that would have
not otherwise happened. But we do know what scientific managers are saying about
those conversations, and we can see the material investments being made in the con-
struction of dining facilities. So, while we cannot measure their impact on discovery,
we can get a sense of how valuable dining facilities have become in creating organiza-
tional identities in a competitive sector.

Rhetorical Uses of Luxury Consumption

Despite its earlier support by capitalist factory owners and Germany’s fascists, the can-
teen is associated with socialist and communist regimes, and with dour institutional
settings such as mess halls, student refectories, and boarding schools sharing a style of
interior décor to be revived only in nostalgic or ironic terms. It is not associated with
fine dining and choice; hence, the effort made to secure the “restaurant” status of on-
site dining facilities in both Europe and the United States, and the focus on communi-
cating lifestyle through a distinct architecture. At the campus of the Novartis Institutes
for Biological Research in Basel, the European regime of a common and compulsory
lunch hour is preserved, but a single canteen is replaced by a selection of restaurants,
including a Starbucks. In emulation of a town center, these restaurants occupy the
ground floors of laboratory and office buildings facing the main pedestrianized street
of the campus. With the exception of a building by Frank Gehry, the architecture at
Novartis is subdued, conforming to a prescriptive master plan that dictates height,
material, and form. The restaurants, in contrast, are thematically styled and distinctive.
Employees and guests can eat Italian food off white china and linen tablecloths at small
tables in Osterio Dodici, or Thai meals at Cha Cha in a building designed in the mini-
malist fashion by David Chipperfield. Here, diners gather around sturdy, but finely
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Figure 6.3
Cha Cha’s restaurant on the ground floor of the David Chipperfield—designed laboratory, Fabrik-

strasse 22, Novartis campus in Basel in 2013. Photograph by the author.

crafted communal timber tables (the ironic canteen interior), seated upon bench seats,
with the theater of the kitchen in full view. There are burgers and salads at Feelgood,
and artisanal food at Cloud, giving employees the illusion of choice and an urbane
lifestyle. Indeed, one of the restaurants is called “Choice.” A permanently parked ice
cream van (in a “street” with no traffic that ends abruptly in a high boundary wall) and
a grocery with bottles of wine displayed on oak barrels in its glass shopfront complete
the scenographic recreation of a village intended by the master plan for the revitaliza-
tion of the campus.

Novartis has the benefit of being a very large organization with around five thou-
sand employees and up to two thousand visitors on any given working day. For smaller
organizations, higher-quality facilities are made possible by making them open and
attractive to the broader public. This strategy has the benefit of linking the scientific
community to the neighborhoods and cities that host them. At the Center for the
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Unknown in Lisbon, Portugal, for example, the on-site restaurant, Darwin’s Café, occu-
pies its own building on the waterfront campus and is open to the public for lunch
and dinner. While Charles Correa designed the laboratory campus as a set of sculptural
and curvaceous white forms around a limestone paved plaza, the interior of Darwin'’s
is a contrasting and eclectic mix of modern architecture and superficial references to
old world science. It features rich red fabrics, dark timber wainscoting, walls of faux
books, vintage drawings of animal species, portraits of scientists, and quotes about life
rendered in neon lights. The interior was designed by the “architectural department”
of the Lanidor clothing franchise and is headed by Antonio Runa, who runs Lanidor’s
in-house cafés. The lunch menu features heady dishes such as “Stuffed Pig’s Cheeks
with Brussels Sprouts, Bacon and Apple” as well as “Octopus Tentacles over Crumbed
Sweet Potato and Shallots.” There are over eighty different bottled wines and cham-
pagnes available, and an extensive cocktail list. It’s a long way from CSHL'’s dining
hall. Darwin’s Café aims to make the Center for the Unknown a destination and draw
additional revenue from its waterfront site. Its co-location with the laboratories, how-
ever, also brings glamor and gloss to the institution, from which it can parlay its other
revenue raiser—cancer treatment in a spa-like setting for those benefiting from private
medical insurance.

Like the Center for the Unknown, the most prominent public space in the North-
west Corner Building (2009) at Columbia University, New York, is its café. The café
occupies a double-height volume, wrapped in full height glazing, at the corner of a
building designed as the gateway to the Morningside campus from the intersection
of 120th and Broadway. It is the gateway to the gateway. Devised by Rafael Moneo
to house physics, chemistry, and biology laboratories and classrooms, it is the orga-
nization of the escalators, stairs, and café that is the building’s central design feature.
Those entering the campus from this direction pass alongside the café, taking the
escalator up to the campus plaza, with the café below in full view. It is one of ten
locations for Joe the Art of Coffee, the New York-based single-origin coffee roaster.
Founded in 2003 in Manhattan’s West Village, Joe’s presence in this most visible and
busy space in the Northwest Corner Building affords the scientists based here associa-
tion with the hippest cultural elite. Joe’s boasts catering to Saatchi and Saatchi, the
Alvin Ailey dance troupe, the art dealers Phillips Depury, the artist Jeff Koons, Micro-
soft, the Natural History Museum, Coach, Guerlain, Guess, and Lucky Brand Jeans.*’
The soundtrack is R&B and hip-hop and the coffees are pricey, but with free Wi-Fi
the café is always full. Here, the intended audience for the science that takes place
above is the knowing postgraduate student, the postdoctoral fellow, and the promising
young scientist.
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Figure 6.4
Joe the Art of Coffee on the entrance floor of the Northwest Corner Building, Columbia Univer-
sity, New York, in 2015. Photograph by the author.

At the other end of Manhattan, the Alexandria Center for Life Science (2011), just
above the East Village, has two on-site restaurants, Riverpark and Little River. The res-
taurants stand apart from the laboratory buildings in their own glazed pavilion on a
“unique garden plaza with romantic East River views.”*® The New York Times describes
the restaurant as “shimmery” and “pretty” with its pin-lighted dining room.* The res-
taurants, we are told in Alexandria’s promotional literature, are “curated” by the celeb-
rity chef Tom Colicchio. Colicchio doesn’t actually cook here, but the culinary style of
Andrew Smith, the executive chef, “directly aligns with Colicchio’s eco-conscious ini-
tiatives, such as utilizing every part of an ingredient and composting unused portions,
to minimize food waste.”® The menu is seasonal and local, drawing on the adjacent
Riverpark Farm, one of the largest urban farming models in New York City. The farm,
comprising vegetables, herbs, and fruit trees planted in seven thousand cloth-lined milk
crates, occupies the site of the stalled construction of the third tower of the Alexandria
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Figure 6.5
Little River restaurant at the Alexandria Center for Life Science, New York, in 2017. Photograph

by Russell Hughes.

Center. The menu comprises dishes such as “Tuscan Kale Salad with Poached Apples,
Walnuts, Pecorino, and Apple-Balsamic Vinaigrette” and “Sautéed Royal Sea Bass with
Heirloom Carrots, Wheat Berries, Pomegranate, Spiced Pumpkin Seeds.” Simpler and
slightly cheaper eat-in or take-out lunch can be bought at Little River, but here, too,
the ingredients for sandwiches signal luxury and health, with arugula pesto, buffalo
mozzarella, Portobello mushrooms, and charred red onions as fillings. Again, there is
a target audience in the science sector, this time it is pharmaceutical executives, angel
investors, and mid-career scientists. The strategy is working. By 2015, Alexandria’s ten-
ants included Pfizer Inc., Eli Lilly and Company, Roche Holding AG, Cellectis, Intra
Cellular Therapies, Kallyope, Kyras Therapeutics, Lycera Corp, and TARA Biosystems.
Another speculative life-sciences laboratory building development, i3 in San Diego’s
University Towne Center, includes a restaurant, herb garden, and dining terrace. It
was completed in 2016 by BioMed Realty Trust for USD 189 million, and immediately
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leased to the genomics company, [llumina, for ten years. The promotional video, pro-
duced by digital agency Studio 216, depicts a youthful clientele mingling in a café with
blackboard coffee menu. Others lounge on a sunny terrace. In the foreground, market
style timber crates bear baskets of improbably large and colorful ripe fruit. A soothing
voiceover declares, “the campus invites employees and guests to socialize, exercise, and
dine without ever having to leave.”®!

The scientific enterprise must operate as an incitement to a way of life, not a direc-
tive. One can leave, but shouldn’t want to, or be seen to want to. The scientist’s desire
for discovery, self-fulfillment, and professional recognition smooths the way for their
co-option into organizational ambitions around collaboration and social coherence,
and the pursuit of individual wellness and health. In upscale laboratory dining all
the contradictory exhortations of neoliberal capitalism converge: “treat yourself,”

“connect creatively,” “be entrepreneurial,” “live to your full potential,” “exercise your

" ou ” u

individuality,” “eat well, live longer,” “work hard, play hard.” While developers, real-
tors, managers, and architects conspire to construct settings that fulfill the functional
and social aspirations of the research undertaking such that scientists have no need to
leave, at the contractual level scientists are transient. When they leave, it may not be
their choice. The MPI-MCBG, for example, despite the image reinforced by its com-
munal canteen, is a precarious place for scientific careers. Contracts, be it for postdocs
or group leaders (but not the five directors) are untenured and limited to five years—
this is argued in terms of maintaining innovation and flattening hierarchies. Hyman
explains that limited appointments mean “they will take with them their experience
of a modern research facility and have a revivifying effect on other institutions.”**
What looks like the continuation of a socialist tradition with its communal tables, sub-
sidized meals, and designated hour, is adapted within a neoliberal landscape of labor.
It is not solidarity that is being cultivated here, rather the social skills of individual
entrepreneurship.

Returning to the improvement in food quality described at the beginning of this
chapter, the puzzle is that the food available to scientists has improved, as have the set-
tings in which they eat, while their employment conditions have deteriorated. There is
an inverse correlation between the facilities provided to the scientists on site—the res-
taurants, gymnasiums, and spaces for informal socialization—and their material secu-
rity. Along with healthier bodies and lunch-time conversations, management seeks the
positive effect and improved morale in employees that food can deliver. Analiese Rich-
ard and Daromir Rudnyckyj argue that such subtle and coercive, seemingly munificent
managerial practices permit the influencing of conduct and conditioning of behavioral

outcomes.” Accordingly, the experience of eating tasty, healthy, restaurant-quality
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food with colleagues elicits positive feelings of belonging in the workplace that are
critical at a time of economic transformation.® Scientific dining and its impact is not
therefore a side effect of the economic changes that have produced the lifestyle phe-
nomenon in science: it is central to its transformation. Sentiment may be notionally
excluded from the experimental method, but it is very much in play in the facilities
that scaffold the laboratory proper. The design of dining is as much a part of the labora-
tory lifestyle as its architecture.

Yet, as the “Scientific Dining” series affirmed, the skepticism and humor that
scientists bring to the workplace—the very creativity and independence that capi-
talism requires and seeks to exploit—threatens to undo the efforts—sometimes heavy-
handed—of managers and bioscience realtors. As one scientist comments, “You want
interaction? Serve beer. More scientific interaction happens over frosty pints than

almost anywhere else ... but I have not yet seen a pub in a biotech/pharma.”®
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7 Naked in the Laboratory

Chris L. Smith

Jacques Derrida’s posthumously published text, The Animal That Therefore I Am (2008),
commences with an account of the philosopher emerging naked from a shower and
being seen by a domesticated nonhuman animal. It’s an awkward moment for Derrida.
He describes the scene where he is “stark naked [a poil] before a cat.”’ He considers his
own awkwardness and shame and the cat’s nonchalance. For Derrida “the property
unique to animals, what in the last instance distinguishes them from man, is their
being naked without knowing it.”* The sentences that follow suggest much of the logic
of the text. Derrida starts his story with his cat but it comes to be an essay concerned
for all nonhuman animals—but not all animals summed up and generalized under the
term “the animal.” Derrida is concerned for the particularity and specificity of nonhu-
man animals, for the different and diverse populations that are thrown together under
the collective noun “animal.” It is a concern that contemporary bioscience laboratories
deal with every day. The scientists who, likely, leave their own cats and dogs at home
work in spaces replete with other animals: rats, mice, guinea pigs, rabbits, zebrafish,
fruit flies, and sometimes pigs, dogs, or monkeys. These animals are not, however, a
concern that the architecture of laboratory buildings expresses clearly or openly. This
concern generally comes to occupy basements and is always well concealed.

In this chapter I turn to a formally exuberant and scenically located biomedical
research laboratory, the Parc de Recerca Biomedica de Barcelona (PRBB, Barcelona Bio-
medical Research Park), designed by the Spanish architects Manuel Brullet, Albert de
Pineda, and Alfonso de Luna. The building occupies a prominent location on a pic-
turesque part of the coast of Barcelona. To the northeast is the Puerto Olimpico and a
shimmering golden fish sculpture designed by Frank Gehry for the Barcelona Summer
Olympics of 1992. To the northwest is the huge Parc de la Ciutadella in which sits
the city’s zoo, the Parc Zoologic de Barcelona, established in the late nineteenth cen-
tury (and once famous for housing an albino gorilla). To the southwest is the adjacent
Hospital del Mar, and to the southeast is a popular beach of golden sand, the Passeig
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Figure 7.1
The PRBB viewed from the beach in 2013. Photograph by Sandra Kaji-O’Grady.

Maritim. This part of the city was redeveloped as a port and casino, and to host the
Olympic sailing races, and throughout summer, the beach is strewn with beautiful,
bronzed, near-naked bodies.

The laboratory building, the PRBB, was constructed in 2006 as part of the post-
Olympics consolidation of the waterfront. It is emblematic, in two senses of the word.
First, the building is iconic: with its distinct elliptical shape it is a highly recognizable
piece of architecture on a magnificent site. Second, the PRBB might serve as represen-
tative of any number of biomedical research facilities of the twenty-first century. The
economies into which it is plugged, its rhetorical strategies, its architectural organi-
zations and expressions, are shared with any number of laboratory buildings. It also
engages the animal, the human animal, and the nonhuman animal, domesticated and
undomesticated, in a manner similar to almost all biomedical laboratories. The dif-
ference in the PRBB that this chapter explores is that the juxtaposition between the
human and nonhuman animal is peculiarly pronounced. The promoted lifestyle that
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the PRBB affords the scientists is in stark contrast to the life management to which the
nonhuman occupants are subjected. In her book titled Architecture, Animal, Human:
The Asymmetrical Condition (2006), Catherine Ingraham suggests that “architecture’s
primary response to biological life has been to organize its animate potential, to set
it in motion down a path or through a program of occupation—to send it on its way
through the world of the city, the site, the building.”* As is the case in many biomedi-
cal research buildings, the nonhuman, standardized laboratory animal of the PRBB
occupies a basement. It is unusual, however, that the laboratory animals share the base-
ment with numerous lifestyle, sporting, and recreational facilities. This basement level
continues under the road and plaza to connect with the adjacent beach and neigh-
boring hospital. However, the lives that flow through the PRBB’s basement do so in
very different directions. Biomedical science similarly organizes the animal and sends
it on its way, and the architecture of biomedical laboratories makes these journeys
near-seamless.

Nude

Emerging from the shower, Derrida’s encounter with his cat causes him to speak “from
the heart”;* an odd position for the philosopher most readily associated with decon-
struction, the productive ambiguities, and political insecurities of language. The author
of works such as On Grammatology ([1967] 1978) and Writing and Difference ([1967]
1978), Derrida knows well the difficulties of speaking from the heart. He diagnoses this
problem within Of Grammatology as “logocentrism.”® The word derives from the Greek
logos, which translates as the direct relation between the “word” and the “world” (or
“things”). Logocentrism is the belief in an ultimate reality or truth behind thought and
thus relates to a desire for language to encompass truths; that is, for words to engen-
der or accurately represent things. The endgame here is that words would be truth.
Logocentrism would allow us to assert facts, to speak of things with absolute confi-
dence. Logocentrism across the history of philosophy operates much like the scientific
method across the history of science, assuring validity and efficacy to assertions. Der-
rida, however, articulates the despondency, indeed the malignancy, of this rationalist
“nightmare.” He engages the cruelties of applied rationality to expose the arrogance, or
what Michel Foucault independently identifies as the “fascism,” implicit in claims of
reason.® Derrida’s fixation with nonhuman animals also derives from the malignancy
of logocentrism. To speak is considered a particularly human thing. To assert truth is
an objective that places the truth-makers in a position of authority. There is some-
thing tragically anthropocentric about logocentrism. For Derrida, the self-confirming
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authority of the human prefigures the condemnation of the nonhuman animal.”
Against the certainties of logocentrism and the political problematics of anthropo-
centrism, Derrida mobilizes a radical argument in noting that structures of meaning
include and implicate any observer of them: to observe is to interact. Derrida’s cat,
standing before him, is an observer. Readers of science might note that this argument
has a close correlate that is equally feline; the story of Schrédinger’s cat.?

While the Austrian physicist Erwin Schrodinger considered the cat as a subject of
scientific experimentation, both “alive and dead,” for Derrida the nonhuman animal
is itself the observer, but not an observer as the human might observe. For Derrida,

the nonhuman animal is of an “absolute alterity”’

and has “the vantage of this being-
there-before-me.”'° The idea that the animal precedes (or indeed that the human fol-
lows) is one that Derrida plays out in much detail in The Animal That Therefore I Am.
The animal comes “before” in the sense that “the animal” as a term is a mass summa-
tion of all animals. Thus, what is termed “the animal” has always been here. The ani-
mal comes before me, in a temporal sense. For Derrida, the animal also comes “before”
in the sense that the animal has a very particular vantage point. The animal sees the
human from a privileged point of view. Though Derrida doesn’t use the word, what is
suggested is a type of nonchalance to the gaze of the animal that falls upon the human.

When Derrida famously stated “there is nothing outside of the text” he implicated
text in the semiological sense of extended discourse, that is, all practices of interpreta-
tion and communication that include, but are not limited to, language.'' For Derrida
any identity or meaning is provisional and relative, because it is never exhaustive, and
it can always be traced back to a prior network of differences, and further back again.'?
When Derrida writes that he wishes to speak “from the heart” it is perhaps to this prior
network to which he turns and for Derrida speaking from the heart, thus, is not to speak
absolute truth but relative and contingent truths. Some forty years after Of Grammatol-
ogy and Writing and Difference, the mode of writing that the philosopher engages in The
Animal That Therefore I Am is in resonance with the topic to which he turns.

There is something raw and disarming about speaking from the heart, and Derrida
speaks of nakedness in the same way. The philosopher asks of his cat what it is to be
“naked without knowing it.”"* The question is really about the contingencies of human
logics. For Derrida, the animal sits beyond the logosphere that concerns the human,
the rational human animal, fixated on text, words, and communication. He is keenly
aware of the issue of personification involved in approaching any animal, in ascrib-
ing any particular humanity or sensitivity to the animal. Derrida writes, “The animal,
therefore, is not naked because it is naked. It doesn’t feel its own nudity.”"* The idea of
nakedness, Derrida concludes, is mounted only by those that clothe themselves: “From
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that point on ... animals would not be, in truth, naked.”" Derrida configures knowing
with what it is fo be, that is, with being. In this way epistemology is made relative to/
with/follows ontology. Derrida notes that “the animal would be in non-nudity because
it is nude, and man in nudity to the extent that he is no longer nude. There we encoun-
ter a difference or contretemps between two nudities without nudity.”'® The nonhuman
animal cannot be naked, or know of nakedness, or the odd shame and embarrassment
associated with nudity.

Derrida, standing before his cat, his domestic animal, notes that the cat does not
seem particularly discomforted by the interaction. He, himself, however has a sense of
his own nakedness. It is a sense that comes with shame and some odd embarrassment
that leaves him reaching for a towel (cloth) or his clothes. The shame that is felt in
nudity is for Derrida coextensive with the development of clothing that hides or covers
our sex. In this sense, only the human can be naked but the shame of nakedness is not
an entirely interiorized shame. It is a shame that equally implicates cloth. For Derrida
“clothing derives from technics. We would therefore have to think shame and technic-
ity together, as the same ‘subject.””"” This story of shame and technicity has a long his-
tory. Sigmund Freud associates the human species’ walking upright with the exposure
of genitalia and the development of a sense of shame. He proposes the shame associ-
ated with the exposure led to clothing. Derrida bypasses Freud’s evolutionary account
and reminds us of the mythical story of Prometheus. This tale of human and nonhu-
man attributes is also the story of the connection between nakedness and technologies:

Prometheus steals fire, that is to say, the arts and technics, in order to make up for the forgetful-
ness or tardiness of Epimetheus, who had perfectly equipped all breeds of animals but left “man
naked [gymnon],” without shoes, covering, or arms, it is paradoxically on the basis of a fault or
failing in man that the latter will be made a subject who is the master of nature and of the animal.
From within the pit of that lack, an eminent lack, a quite different lack from that he assigns to
the animal, man installs or claims in a single stroke his property ... and his superiority over what is
called animal life. This latter superiority, infinite and par excellence, has as its property the fact of
being at one and the same time unconditional and sacrificial."®

Derrida proposes that such a relegation of the nonhuman animal “hasn’t stopped

being verified all the way to our modernity”"

and for Derrida the very term “ani-
mal” invokes a “veritable war of the species.”” This war is not the “tooth and claw”
war depicted by Tennyson, as a war of one creature against another, but rather a war
of one species against all others. It starts, according to Derrida, with the very act of
collectivizing all that lives (with the exception of Man) under a single word. “The
animal is a word,” Derrida writes.”' It is a word invoked in order to generalize all the

(other) species, all the immeasurable diversity, under a single manageable term. Derrida
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concerns himself with what the translator of the text calls the “fragility and porosity
of the supposed frontiers of the ‘proper’ upon which we have presumed for so long
to found the traditional opposition of ‘man’ and ‘animal.’””** Derrida reacts against
the formulation of a world whereby “the animal” is spoken in the singular—as if all
animals could be grouped as one against the human. His point is not to give extra
privilege to domestic animals or animals that live closer to humans. His point is that
the human animal might consider the particularity of nonhuman animals and not
ascribe human characteristics to them. Derrida calls into question what he calls “this

auto-biography of man”?*

and what it is “to name in general but in the singular, the
animal.””* Donna ]. Haraway makes a similar point in suggesting that “multispecies
flourishing requires a robust nonanthropomorphic sensibility that is accountable to
irreducible differences.”” To differentiate between domestic and nondomestic animals
is to merely create another category that is operative only in human terms. The domos
of domesticity becomes as problematic as the logos of logocentrism. It seems to be
a particularly poignant act of cruelty to invoke architecture and words against that
which does not occupy the logosphere. In response, Derrida invents the term “animot.”
Phonetically indistinguishable from animaux, the plural of animal in French, “animot”
speaks of the immense diversity of animals. But Derrida also invokes the term to draw
our attention to the idea that “animal” is only a word (mot). He came to dismiss his
own word “animot” almost as quickly as he invoked it. His concern in The Animal That
Therefore I Am is not for words, but for the frontiers of the human and nonhuman ani-
mal, for the fragile boundary conditions and the porosity of this zone.

Near Naked

Haraway refers to “the entangled labor of humans and animals together in science.”?®
Just as the philosopher might emerge from a shower naked before their cat, so too a
scientist. Scientists retire to domestic spheres with cats and dogs and guinea pigs and
rabbits. Their places of work are also full of animals. The laboratories of bioscience are
a highly poised frontier of opposition and a knot of entanglement. They are a fragile
boundary condition and a particularly porous zone—a highpoint of both “shame and
technicity together.” The humanity of the human is called into question in such zones,
something that the PRBB unwittingly reveals.

The PRBB delights in the technical resolution of its own structural assembly, its mate-
rial construction, its complex machinery of laboratory servicing and air-conditioning.
It is a building whose technical quality and architectural aspirations were realized with-
out being compromised by inadequate budget, banality of vision, or the timidity of city
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Figure 7.2

The timber “veil” of the PRBB in 2013. Photograph by the author.
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planners and regulators. The PRBB is the product of large-scale public investment and
an ostentatious commitment to human health and well-being through research target-
ing specific diseases with the new tools of genetic engineering. Like other biomedi-
cal research laboratories in this book, it is a point of economic indulgence. Though,
“indulgence” is perhaps not the right word. These buildings are framed by their own-
ers, institutions, and residents as absolutely necessary. They are routinely described in
bombastic terms, as investments for the future of humanity. International competition
for the best scientists, public and private finance, and for the pharmaceutical dollar
has led to many of these buildings becoming prominent in cities over the planet. The
PRBB is no different in this regard. At a construction cost of USD 137 million (123
million euros), the PRBB was funded by the Catalan government, the City Council
of Barcelona, Pompeu Fabra University, and the European Union. It opened in 2006
and currently houses seven independent research groups, with a recurring aggregate
annual research expenditure of around USD 61 million (80 million euros).” The mis-
sion statement of the PRBB is clear: “The Consortium PRBB contributes to create the

1,”*® where

best conditions so that the scientific community of the park is successfu
“success” tends to be measured in broad terms related to human health and the impact
of research. The PRBB houses research groups working on a diverse range of projects
“encompassing everything from organogenesis to finding treatments for neurodegen-
erative diseases.””

With its courtyard facing the water, the PRBB relates more to the sea than it does to
the surrounding buildings, but it is nevertheless conceived as a technical object. The
architects use the descriptor “industrial object” to define the building and suggest it
is much like the industrial objects of the nineteenth and early twentieth century as
“single, unique, defined, impressive objects.”*® This depiction resonates with the defi-
nitions of iconic objects more generally. Jordi Cami, the general director of the PRBB
and a professor of pharmacology, refers to the PRBB as a “factory of the future.”*' The
PRBB is a well-crafted and carefully articulated object that sits at the edge of an urban
and urbane city. The term “factory” might indicate something of the productivity of
the place, but it is no indication of the aesthetic of the architecture of the PRBB. The
architects repeat words such as “fluidity, lightness and autonomy” in describing the
PRBB.* The words are accurate descriptors. Producing a building that is 35,000 square
meters (approximately 375,000 square feet) in area, and yet both “fluid” and “light” is
a remarkable achievement.

The form of the PRBB is a truncated cone. It rises ten levels above the ground plane
at its peak, and slopes down to six levels on the southeastern side facing the sea. Its
plans are elliptical with a rectangular slot forming a courtyard that opens the building
to the sky and the sea. The laboratories of the PRBB are arranged in an orthogonal and
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linear manner around the rectangular slot in something like a “U” shape. The U opens
toward the sea and there are long corridors and open terraces running north-west to
south—-east. This orthogonal U-shaped arrangement of the laboratories yields repeat-
able and standardized laboratory configurations, and efficient horizontal and vertical
circulation. The more flexible, open and social spaces and seminar, office, and write-up
rooms and areas occupy the generous gaps between the angular U of laboratories and
the fluid curve of the exterior ellipse. A notable point of difference between the PRBB
and many other laboratories of this era is the amount of outdoor space and sunlight
flowing into the building. Sunlight penetrates deeply and large decks and balconies are
never far from the scientists even when in the laboratories because of the slot that cuts
deep into the volume. The architects tell us that “the entire building revolves around
this open space.”* The PRBB owes Louis Kahn and the Salk Institute a debt for this
spatial strategy. The architects of the PRBB had visited the Salk Institute in La Jolla,
California, twice during the planning and design process.** Each of the upper levels of
the PRBB contains a terrace that opens to the slot that is cut from the ellipse and thus
opens to sea views. These terraces are like the decks or verandas of domestic structures;
they are made of unpainted timber and furnished with deck-chairs and tables for out-
door eating. Outdoor staircases run between the terraces and the various levels, endow-
ing the building with a relaxed and leisurely atmosphere.

The technical resolution of the PRBB is seductive. All spaces and details seem to have
been carefully considered and, despite the scale of the building overall, most spaces
here feel comfortable. Domestic. But not homelike, it’s more like being in a grand yet
carefully articulated holiday resort. Lest this suggests exclusivity, it needs to be pointed
out that at ground level provision is made for passersby to take a diagonal shortcut
from the metro station to the beach. The truncated cone that constitutes the volume
of the PRBB doesn’t reach the ground, but as the architects note “remains suspended
by the shadow of a vast porch.”*® The screen of western red cedar timber slats that
shrouds the building reaches down beyond the floor of the first level. The effect is
to make the building appear to be less weighty, as if it were floating. The timber slats
shade the structure and veil or cloak the functional parts of the building. The effect
from the ground is pleasurably dizzying. The harshness of the sunlight is removed and
yet one is compelled to look upward and enjoy the sky. It is a little like moving under
the hem of a magnificent lacy skirt.

Shame and Nonchalance

The architects of the PRBB produced a sizable monograph on the building’s devel-
opment, design, and technical resolution. Cami wrote the introduction, in which he
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The slot through the volume of the building to the ocean beyond. Photograph by UPF, Wikimedia
Commons.

suggests two key functions, or values, that the architecture of the PRBB offers. The first
is a sentiment that is repeated over and over again in the discourse of biomedical labo-
ratory architecture. Cami writes, “above and beyond the technological aspect, the great
purpose of this architecture is to provide spaces for relation and communication.”*®
Architecture’s role in the promotion of communication among the researchers is an
oft-repeated refrain of architects, scientists, and the institutions involved in commis-
sioning such projects. What is interesting, however, is that Cami goes on to qualify the
idea and offers a second key function of the architecture. Cami suggests that the PRBB
building “is an aesthetic attraction which lends dignity to scientific activity.”*” Such
a raw concession is unusual in the discourse surrounding the biomedical laboratory
typology. It begs the question: why must dignity be “lent” to biomedical science? It
also begs the question: by what authority might architecture lend “dignity”?

Cami’s suggestion resonates with the philosopher Georges Bataille’s critique of
architecture. In his short essay titled “Architecture” (1929), Bataille writes of “the archi-
tectural chain gang.”*® He is “against architecture” inasmuch as architecture operates
structurally as a language, a geometry, and a mathematics that conceal the violence of
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authority and life behind an image of stability, order, and matter-of-factness.* Bataille
famously suggests that architecture’s key purpose is to “cloak” the violence of institu-
tions. The dignity that architecture gives the PRBB may be such a cloak. Cami’s intro-
duction to the monograph on the PRBB prompts us to deal with Derrida’s assertion that
we “have to think shame and technicity together, as the same ‘subject.””*’ It is from
this particular position, or in respect to this specific moment, that I wish to look a little
deeper into the PRBB, with its scientists and exceptional technicity, and its mice, rats,
rabbits, frogs, and zebrafish.

As of 2016, the scientific community of the PRBB included 1,468 “residents”: senior
researchers, postdocs, PhD students, research technicians, support service and admin-
istrative staff, and visiting researchers. The published data suggests that between 24
and 31 percent are from outside Spain; 43 percent are male, 57 percent are female.*' No
statistics are kept on whether or not the scientists keep dogs or cats at home, but if the
scientists conform to the averages of pet ownership in Spain we can assume 26 percent
of households have one dog or more and 19 percent one cat or more.* But this is an
assumption. Information from the “animal facility” of the PRBB is less expressive and
less exact than that provided on the “scientific community.” The PRBB suggests that
the animal facility “has capacity for 70,000 mice under SPF [specific-pathogen-free]
conditions as well as 50,000 zebrafish.”** There are also rats (of unknown number)
and 400 frogs here.** It follows that nonhuman animals in the PRBB may outnum-
ber the humans 80:1. Overall the human is a rarefied and rare commodity here. It
is noteworthy that numbers relating to the nonhuman animals tend to be rounded.
(Sometimes to what appears to be increments of 5,000). The PRBB annual report of
2016 notes: “Exports and imports of animals worldwide: 700”; “Mouse biopsies for
genotyping: 25000”; “Blood tests carried out: 1000”; “Gamma radiation carried out on
cells and mice: 800.”* Other than mice, no species are identified in the annual report.
The report also notes: “Participants in accreditation courses for researchers in the use of
experimental animals: 35.”* One assumes these thirty-five were human. This number
seems extraordinarily low given the number of scientists operating at the PRBB.

The inexact character of the numbers relating to the animals of the PRBB is fasci-
nating, given the PRBB operates an exacting animal-facility data management system
for monitoring the animals. A report on the data management system suggests “each
animal’s profile will include for example age, strain, matings, and any litters the animal
has borne, room where the animal is and the IACUC procedure related to each one.”*’
(The human resources section of the PRBB could only dream of collecting such infor-
mation.) Mireia Juan, a senior PRBB Animal Facility supervisor, reported that the moni-
toring system operated by the PRBB “help(s] us stay in control of what is happening to
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every animal.”*

While individual animals come to occupy spreadsheets and digitized
management systems that allow a careful monitoring of every moment of their base-
ment lives, they are identified only by codes. That is, the animals are not named. Der-
rida writes, “it seems to me that every case of naming involves announcing a death to
come in the surviving of a ghost, the longevity of a name that survives whoever carries
that name.”*” We name the animals closest to us—our cats and dogs—for which we
care. The longevity of the nonhuman animal of the biomedical laboratory, however,
was never part of the agenda.

Below the suspended elliptical floors of the upper nine levels of the PRBB, and
well below the skirt of the building that floats seductively above the ground plane,
lie another three levels. One is partially buried and two are completely underground.
The lifestyles of the scientists of the PRBB are enhanced by the provision of sporting
and recreational facilities in the basement levels. Occupying all three levels is a sports
center, with two tiers of seating for 300 people, three basketball courts, and thalasso-
therapy pools. The incorporation of sporting and lifestyle facilities at the PRBB came
with considerable expense and technical difficulty. Large open areas at basement level
meant that the structural system of the PRBB had to operate with large spans (you
couldn’t have a column protruding through a basketball court) and unconventionally
the entire above ground structure came to be suspended from the roof.* This substan-
tial sporting area is linked to the beach by a tunnel that passes under the adjacent road.
The scientist, changing out of a white coat and into garishly bright spandex swimming
briefs, can jog from the sports center directly onto the beach opposite. People walk
dogs along the promenade, and dogs are allowed on the beach outside of the summer
months (from the first of July until the last Sunday in September). This beach is also a
particular point of attraction for the scientists of the PRBB. The PRBB holds a Beach Vol-
leyball Championship with thirty-two teams playing six-on-six games and twenty-two
teams playing in teams of four. In total, over five hundred PRBB employees participate
in the games that, from April to July, number three or four daily. The volleyball cham-
pionship culminates in an annual summer party with awards ceremony, live music and
performances, and sandwiches and beer.*' The event is even professionally filmed and
uploaded to YouTube.*

There is also a theater group of PRBB employees, as well as yoga enthusiasts, a choir,
the Afro-Brazilian martial arts capoeira, and an African dance and percussion group.
Again, these concerts and performances are posted on YouTube. Witnessing PRBB sci-
entists singing, partying, and playing together, it is easy to forget the concerted efforts
made by the corporation, and for the corporation, to cultivate collective recreational
and leisure aspects of the scientists’ lifestyles. The value of the collective over the



160 Chris L. Smith

individual is emphasized in the social and sporting drives of the PRBB. One is reminded
of Isabelle Stengers’s description of the scientist as something of a pack animal and sci-
ence as complex “collective practices.”*®

The basement levels of the PRBB also contain loading bays, along with a large car-
park and the electricity and water supply systems. On basement level -1 there is a syn-
chotron and radiopharmacy with a direct below-ground connection to the Hospital del
Mar, as well as the hospital’s own animal facility. (It might have been equally simple
to link the animal facility to the adjacent zoo, but this was never part of the agenda.)
The PRBB’s animal facility has been accredited by the Association for Assessment and
Accreditation of Laboratory Animal Care AAALAC since 2010. The PRBB also operates
an Ethical Committee for Animal Research (CEEA) and it must be noted that the PRBB
is remarkably frank in the information it makes publicly available about its engage-
ments with nonhuman animals.** Information is published as part of its annual reports
and it is a simple matter to upload the PRBB’s service and pricing lists related to its
animal facility. There are prices listed for everything from “Tail cut, Ear tag” (1,16 euro/
item) through to “Mice ovary transplantation” (125,83 euro) and “Embryo cryopreser-
vation” (2,101,19 euro/line).

On the one hand, we might be grateful for the openness of the information. On the
other, we might be left feeling some shame or discomfort at a disregard for the particu-
larity of individual animals. Of course, the failure to sacrifice the animal comes with
danger. The biblical story of God’s rejection of Cain’s offering of fruit, and his accep-
tance of Abel’s sacrifice of a lamb, and the recurrence of human and animal sacrifice
in Greek mythology, might attest to this risk. It follows that much has been said of the
value of the animals sacrificed in the name of human health and well-being. Derrida
does not enter into the discourse related to the question “is it worth it?” He does not
enter a discussion on sacrifice, excess, and value systems (as Bataille had before him).
And Derrida also steers well clear of questions such as “what does an animal feel?.”
This discourse always ends in a complex personification of the animal—equating its
thoughts and perceptions with ours. It ends with us trying to humanize some animals,
the domestic animals (and dehumanize those we are willing to sacrifice). This would
be to make the mistake of assuming that animals are naked. Rather, Derrida posits a
simple question that sits beyond the personification of the nonhuman animal. He asks
simply: “Can they suffer?”>* and suggests that in this question there is “no room for
doubt.”**

The animal facility of the PRBB occupies an area of approximately 4,500 square
meters. There are six key areas: an “aquatic area” (which contains xenopus frogs and
zebrafish); what is known as a “barrier zone” of pathogen-free (SPF) space with three
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support laboratories; a “transgenesis area” composed of two large laboratories (each
of approximately 250 square meters) “to apply both traditional and the most innova-
tive techniques, able to generate genetically modified mice”;*” and an “experimen-
tal area” that is “equipped with laboratories for in vivo imaging, rooms for behavioral
studies, surgery rooms and an irradiator.”*® An irradiator is not for eradication (well,
not entirely); it is for the application of gamma radiation. The facility also has an area

”n u

referred to as the “quarantine area” “with its own locker room access, rederivation
laboratory for embryo transfer, laundry and sterilization, and four different rooms with
modern microisolators,” and what is referred to as the “conventional animal house.” In
the literature outlining the various services that the PRBB provides its in-house clients
(and retails to external organizations) the conventional animal house space is described
as being “located in the adjacent building ... and connected to the PRBB building via
an underground tunnel. It has an area of 1,300 m2 for neuropharmacology and immu-
nology studies.”* While Derrida notes the uses to which “the animal” has been put
(sacrifices, transport, ploughing, small-scale butchering, experiments on the animal),
he turns his attention to the more recent change in the manner in which the animal
is handled:

It is all too evident in the course of the last two centuries these traditional forms of treatment of
the animal have been turned upside down by the joint developments of zoological, ethological,
biological, and genetic forms of knowledge, which remain inseparable from techniques of interven-

tion into their object, from the transformation of the actual object and from the milieu and world

of their object, namely, the living animal.”

In order that the PRBB might “stay in control of what is happening to every ani-
mal,” the animal facility is highly secure and painstakingly removed from any outside
interference.®' Sunlight, natural ventilation, the ground, the sky, and the sea are, in
such circumstances, potential sources of interference. The services associated with the
animal facility are highly particularized. Temperature, humidity, ventilation, and light-
ing are strictly controlled. Lighting is controlled to “simulate the cycles of the sun.”**
The lightness and fluidity of that portion of the PRBB that sits above ground and that
relates to the human animal is oddly simulated in the nonhuman animal facility; the
PRBB does not just house the animal. “Every step with an animal—surgery, anaesthesia,
and necropsy, among the dozens of others—takes place within the animal facility’s
lab.”®® The animal facility is also instrumental in creating animals. The transgenesis
area composed of large PC2 (physical containment level 2) laboratories is, perhaps, the
most tightly controlled space within the facility. This space is described in different
ways in different forums. The publicly accessible PRBB online services directory, which
serves to indicate what services may be provided (purchased) from the PRBB, suggests
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the area is “to apply both traditional and the most innovative techniques, able to gen-
erate genetically modified mice.”** An account of the consultant engineer Joan Gallos-
tra from Group JG that worked on the building and helped remove the contingencies
of temperature variation, airflow, and sunlight from the animal facility, is equally brief
about what occurs in the transgenesis area. While the technical specification from the
engineer was exacting and his skill in controlling basement environments is evidenced,
his description of the use of the transgenesis area is vague. Gallostra suggests the trans-
genesis area is “an area for studying behavior with two equipped operating rooms.”®
Gallostra does not name the animals involved but is secure in the knowledge that
they'll never see the sunlight or him. For Derrida, “the gaze called ‘animal’ offers to my
sight the abyssal limit of the human: the inhuman or the a-human, the ends of man

the bordercrossing from which vantage man dares to announce himself to himself.”*

Naked

Derrida notes that for philosophy and philosophers, “the experience of the seeing ani-
mal, of the animal that looks at them, has not been taken into account in the philosoph-
ical or theoretical architecture of their discourse.””” The point is all the more poignant
for science and the scientist. The cats and dogs sharing their homes are regarded with
very different eyes than those that focus upon the mice and rats of the laboratory.
Schrodinger’s cat might attest to this fact. It should be noted that the tensions that
operate regarding the nonhuman animal and that are expressed by animal activists,
philosophers, and scientists are complex, and it is not my intent to oversimplify the
positions. The use of nonhuman animals in a laboratory is the product of training,
protocols and socialization, investment, and a clear (sometimes noble) focus on human
health and well-being; it is not a simple demonstration of human estrangement from
the animal. The motto of the contemporary biomedical research facility is “from
benchside to bedside.” The slide of logics, economics, and value is from laboratories to
clinics and hospital wards. But no experimental medical product or process proceeds
without the mediating animals that live between experimental hypothesis and patient.
The motto carefully bypasses the cages and the bodies of nonhuman animals that are
routinely sacrificed in this process. The animal is dealt with as an object of the science—
an extension of the bench. It is placed and positioned in the discourse of the contem-
porary laboratory very carefully as one might place a numeral in a spreadsheet. When
the nonhuman animal enters discourse, it tends to do so as an act of personification
(where personification refers to a making-human of the animal), but it is a particular
personification; in laboratory parlance, the animal is spoken of as a “sacrifice” and the
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“sacrificed.” The sacrifice of the nonhuman animal is not for itself of course, but for us.

Derrida refers to this as “an immense disavowal”®®

and Haraway, reflecting on Derrida’s
work, describes it succinctly as “the unresolved dilemmas of killing and relationships of
use.”® Derrida is clear that the contemporary manipulations of the animal mark a shift
in the means by which the animal comes to be activated/decimated/manipulated, what

Derrida refers to as the “subjection” of the animal. This includes

by means of genetic experimentation, the industrialization of what can be called the production
for consumption of animal meat, artificial insemination on a massive scale, and more and more
audacious manipulations of the genome, the reduction of the animal not only to production and
overactive reproduction (hormones, genetic crossbreeding, cloning, etc.) of meat for consump-
tion, but also of all sorts of other end products, and all of that in service of a certain being and the
putative human well-being of man.”

One wonders if this might be what Cami had in mind when he suggests that the
scientific activity of the PRBB needed to be lent “dignity.””"' I remain unconvinced that
architecture might grant this desired dignity. At best, the architecture of the PRBB suc-
cessfully cloaks the nonhuman animals of scientific research. It successfully hides, care-
fully controls, and ingeniously removes these animals from sight, as they are removed
from sunlight. The skirt of this building, the clothing in which it is covered, is a won-
drous cloak that keeps visitors focused upward to the sky and outward to the sea. No
one is looking too closely into the undercarriage for other animals. It is a secret in
which we are all complicit. The entire biosciences industry rests on a rationale that
distances us from and erases the animals whose lives we value less than our own. The
lifestyles we enjoy—from the health and longevity of life that we have, to the cosmetics
that make even our faces less naked—rest on a largely unspoken debt. The PRBB, like
all bioscience laboratories, thrusts lifestyles and lives together. But there is nothing bal-
anced about the arrangement. In a book of over two hundred pages, the architects of
the PRBB dedicate this sentence to the animal facility: “Also on this underground floor
are the lab animals [sic] quarters, a vast centre with the guinea pigs used in the research
done in the Biomedical Research Park that is also linked underground to Hospital del
Mar on the north side.”’* It is hard to tell whether the architects’ reference to “guinea
pigs” is to the broader idea of a guinea pig in the colloquial sense of any animal that
is subject to experimentation, or whether they genuinely believed the animal facility
to be populated by the species. Oddly, more words are dedicated in the book to the
durability of the timber used on the cloak of the building than the entirety of the ani-
mal facility.”® The architects and engineers remain nonchalant. Before his cat, Derrida
reminds us that it is not principally a question of how we see the animal, it is a ques-
tion of how the animal sees us: “The animal looks at us, and we are naked before it.””*
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8 Biosphere 2’s Experimental Life

Tim lvison, Julia Tcharfas, and Simon Sadler

Biosphere 2, a 3.14-acre glass and steel enclosure built in 1991 in the middle of the
Arizona desert, was originally designed as an experimental laboratory in which eight
humans were to live within a closed-system environment of seven distinct ecological
biomes, studying the changes that occurred within those various biomes, maintaining
the system’s infrastructure, and monitoring their own physiology and experience. The
experiment was conceived on the dual basis that it would test the feasibility of long-
term human settlement beyond the Earth’s biosphere (Biosphere 1) and that it would
model in real time the complex ecological and atmospheric adaptations between
humans and a complex ecosystem. Now, more that twenty-five years after the first air-
lock was closed, Biosphere 2 remains a unique experiment in complex systems, which
has yet to be repeated at the same scale or complexity.

Biosphere 2 has recently resurfaced in the contemporary environmental imagina-
tion as a kind of cultural and technological artifact. The project appears as a challenge
to the institutional conventions of ecological thought and a premonition of our cur-
rent climate predicament. The emergence of anthropogenic climate change as a key
crisis of the early twenty-first century, as well as a concomitant geological (and indeed
geopolitical) discourse on the Anthropocene have forced a widespread reevaluation of
human-ecological relations. Biosphere 2 remains one of the most ambitious attempts
to model these relations in an experimental setting, prefiguring what is now largely a
global computational practice. Historians of science have returned to Biosphere 2 as a
case study of the fringes of ecological thought at the turn of the millennium,' while
artists have begun to revisit the project site as a late manifestation of the countercul-
ture and as a prefiguration of network culture—what Fred Turner has called the move
“from counterculture to cyberculture.””” Meanwhile, space science has resurfaced in the
mainstream cultural discourse, with a number of high-profile closed-systems projects
in recent years, from the Mars-500 collaboration between Russia, ESA, and China, to
NASA’s Hi-SEAS mission in Hawaii, not to mention private ventures such as SpaceX,
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Figure 8.1
Biosphere 2 in Tucson, Arizona, built by Space Biospheres Ventures. Photograph by Gill C. Kenny,
ca. 1991.

Virgin Galactic, and MarsOne; each promises space travel and colonization missions in
the near (but often postponed) future.

The project has also reemerged in critical terms, characterized (or caricatured) as
mechanistic and anthropocentric in its approach to environmentalism,* or as a cau-
tionary tale of overzealous corporate techno-science (or both).* Those familiar with the
mass media account of Biosphere 2 will remember that the project was at one point
entirely overshadowed by a mythology of tabloid intrigue, and accusations of misman-
agement and pseudoscience.® Throughout the long debate over problems in Biosphere
2, one particularly consistent line of criticism has been directed at what we might call
the folly of its humans—of its “manned mission.” The alleged failure of Biosphere 2
has been ascribed to the psychodrama of putting eight people in an airlocked building
for two years, whose presence (and the priority put on their well-being) continually
undermined more “serious” or profitable ecological research.® Most troubling to the
mainstream press was the fact that Biosphere 2 was largely run by self-taught ecologists,
members of an organization called the Institute of Ecotechnics. Journalists reported that
this collective of environmentalists and experimental theater practitioners apparently
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had the audacity (and, coincidentally, the resources) to circumvent the normal barriers
of entry to institutional scientific research.’”

This chapter instead attempts to bring the manned mission within Biosphere 2
back to the center of analysis, and to recover its radical implications for ecological
research and thinking. We will argue that the most problematic aspect of the Biosphere
2 experiment—the human experiment—has also turned out to be its most important
contribution to our ecological imaginary. The chapter argues that the manned mission
attempted a new kind of laboratory praxis (or lifestyle, if you will) through which the
participants came to understand, in a performative sense, an open-ended entangle-
ment and interdependency with natural environments in a closed system. Ultimately,
the controversy around Biosphere 2 can be linked directly to this experimental and
durational quality of the manned mission and its divergence from the commercial and
institutional norms of climate research. The premature curtailment of the manned mis-
sions and the abrupt change in management that occurred at Biosphere 2 demonstrate
all the more clearly the unique model of scientific practice proposed in the first three
years of the project.

Building the Biosphere

The idea for Biosphere 2 was originally conceived by the Institute of Ecotechnics (IoE),
a transdisciplinary research group formed in 1973 to study human impact on global
ecosystems. Cofounders John Allen, Mark Nelson, and Tango Parrish described the
nascent discipline of ecotechnics as “extending the subject matter of ecology past its
usual limits of studying floral and faunal population, their environmental resources
(mineral and gas cycles), and their interplay, to include human, mechanical, chemi-
cal, cultural, and decision-making populations into the ‘equation.””® IoE held a series
of annual conferences on ecological sciences beginning in 1974, each one addressing
a different concern of ecotechnic research. These conferences attracted a diverse range
of figures from across culture and the sciences, including Director of the Royal Botanic
Kew Gardens Dr. Ghillean T. Prance, experimental ecologist Clair Edwin Folsome, Gaia
theorists James Lovelock and Lynn Margulis, marine biologists Hank Truby and Dr.
John C. Lilly, Richard Dawkins, William S. Burroughs, R. Buckminster Fuller, mathema-
tician Ralph Abraham, astronauts Joe Allen and Rusty Schweickart, and a host of artists,
jazz musicians, and ethnobiologists.

The first five annual conferences considered distinct Earth biomes: deserts, oceans,
grasslands, rainforests, and high mountain ranges; followed by five conferences
addressing the Earth, the solar system, the galaxy, and the cosmos, and culminating in
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Figure 8.2

Mission 1 crew: (top row from left) Taber MacCallum, Sally Silverstone, Linda Leigh, Mark van
Thillo, and Mark Nelson; (bottom row from left) Jane Poynter, Abigail Alling, and Roy Walford.
Photograph by the Institute of Ecotechnics, 1991.
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a conference on the Biosphere in 1984. It was at The Galactic Conference in 1982 that
the architect and IoE member Phil Hawes proposed that a model space base might put
to work many of the concepts being explored by the group. The 1984 conference on
the Biosphere was not a conceptual exercise, but an action plan, addressing this ques-
tion: Was it materially possible to construct a self-regulating living system sealed inside
a structure to house a crew for a century? By 1987, the conference on closed ecological
systems brought together a team of scientific specialists who would help conceptual-
ize, design, and consult on the project, including the Institute of Biomedical Prob-
lems in Moscow, ecologists Eugene and Howard Odum, and William Chaloner, head
of the Geosphere-Biosphere committee of Great Britain. To fund the project, members
of the IoE created a new partnership between one of the co-directors, Edward P. Bass—
an investor and industrialist represented by his company Decisions Investment—and
other members of the institute, resulting in the creation of Space Biospheres Ventures
(SBV).

Informing the institute’s early project research was a series of postwar biomedical
experiments conducted by both Soviet and American space agencies to test the viability
of manned space flight. In Russia, the BIOS-3 program was designed for three people
to occupy a hermetically sealed cabin for up to 180 days, surviving mostly on an oxy-
gen and carbon dioxide respiratory exchange between the human inhabitants, chlo-
rella blooms grown in trays, and greenhouse crops of wheat and vegetables. Limited
experiments had also been carried out by NASA, which consulted with Eugene and
Harold Odum on the possibility of including complex ecological environments within
space cabins as life support systems.” The IoE was also interested in Clair Edwin Fol-
some’s invention of the ecosphere in the 1960s, a completely sealed microhabitat for
shrimp, bacteria, and algae, which he discovered in the course of oceanic studies. Using
data from Folsome’s ecospheres, as well as insights drawn from BIOS-3, the Odum’s
research for NASA, and intensive farming data, the IoE engineer Bill Dempster and
ecologist Mark Nelson calculated that three acres was the area necessary to produce
enough food and oxygen as well as recycle waste and water for eight humans over an
extended period."” Hence the closed system itself would be scaled to the number of its
inhabitants.

The Biosphere 2 complex, designed by architects Margaret Augustine, Phil Hawes,
and Peter Pearce, employed a unique steel-and-glass truss system adapted from Buck-
minster Fuller’s geodesic domes to create a durable, airtight enclosure. Within the three-
acre area, seven unique ecological “biomes” were designed for inclusion: a five-story
human habitat (or “city” biome), an intensive agriculture area, a mountain rainforest
with waterfall, a savanna grassland, an ocean with coral reef, a freshwater marsh, and
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a fog desert. These complex biomes, populated with thousands of insects, mammals,
fish, birds, and plant species would be regulated by a coordinated “technosphere,”
including the passive solar energy of the Biosphere spaceframe, a system of overhead
sprinklers and misting machines, a subterranean array of hydraulic pumps, water
reservoirs, tunnels, and fans, as well as external cooling towers, variable expansion
chambers (or “lungs”) and a 5.2-megawatt power plant. An eight-person crew would be
selected and trained to live within and maintain the closed system for two-year periods
across the next 100 years.

In the abstract, this vast ensemble of technical and biological components can be
understood in a number of ways. On the one hand, we might imagine it as a scaled-up
version of Folsome’s ecosphere, in which the materially enclosed, energetically open
system of the Biosphere creates its own alien ecosystem. On the other hand, one might
view the variety of different Earth systems brought into a single structure as a scaled-
down representation of our own biosphere. The Biosphere 2 complex invited both
of these functional and representational interpretations, oscillating between an open-
ended, hybrid, performative exercise in complexity, and a totalizing symbolic system
of relations, hierarchies, and cultural values all under one roof. It is tempting to see
this closed system at the center of the Biosphere 2 experiment as a holist, harmonious
image of environmentalism, but closer analysis reveals a much stranger scenario that
asks more questions than it answers. Indeed, we might understand ecotechnics and
the Biosphere 2 project in similar terms to those ascribed to Stewart Brand’s notions of
“whole design” and “co-evolution”: “a quest for an ecological metaphysics that asked
questions about our being in the world.”"

In a more cautionary reading of these concepts, the historian of science Peder Anker
has argued that Biosphere 2 could be seen as the “culmination of a tradition of research

”

into ecological colonization of both outer and earthly space,” a tradition he articu-
lates with the concept of “cabin ecology.”'* According to Anker, cabin ecology emerged
out of 1950s astronautics research, where it described the use of ecological principles
to incorporate earthlike environments into the design of space vehicles, enclosures,
and capsules. Howard and Eugene Odum, who would later be participants in the IoE
conferences, articulated the two basic principles of these ecology-based life support
systems. The first was “carrying capacity”: a calculation of the interior space, resources,
and breathable atmosphere needed to support a certain number of astronauts."”” The
other was that this cabin ecology would require some “little piece of this biosphere”
that would be “materially closed but not closed to energy flux.”"* Anker notes that
the Odum brothers developed cabin ecology applications for NASA in the 1950s and

60s, and furthermore, that they went on to serve as consultants on Biosphere 2, along
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with other “cabin ecologists” such as Buckminster Fuller, Lynn Margulis, and Dorian
Sagan. For Anker, this link between the discipline of ecology and the military-industrial
complex, demonstrated in the history of the idea and etymology of the term, led to an
overly functionalist and anthropocentric theory of the environment, limiting (literally
boxing) our conceptual discourse and creating a “managerial culture of scientific tech-
nocracy among environmentalists.”"®

Although the notion of cabin ecology serves as a useful periodization of Cold War and
postcolonial ecological attitudes, we would argue that Anker’s argument might be too
narrow to account for the plenitude of Biosphere 2. As Anker notes, the cabin ecology
principles developed and promoted by ecologists such as the Odums were ultimately
jettisoned by NASA, deemed unnecessary for the short-term missions and goal-oriented
budgets of the space program. The ecological approach of integrating biological and
technical systems into life support far exceeded the requirements of NASA and the mili-
tary. Instead, they relied on synthetic rather than biological systems to maintain life
support during space flight.'® Indeed, the internal composition of Biosphere 2 lacked
both the strategic remit of a Cold War/Space Race project and the organizational logic
required for such a venture. And if Biosphere 2 was the culmination of a cabin ecol-
ogy more narrowly defined, then it was a strange cabin indeed. In terms of its internal
composition, Biosphere 2 included seven distinct biomes—an excessive scenario com-
pared to precedents of cabin ecology. Official publications point to didactic reasons of
representation or demonstration, and to the idea of producing “a rich atmosphere”
for the human inhabitants, but the expense of these biome habitats—and the sheer
scale of Biosphere 2’s ensemble—make any purely functional rationalization difficult
to sustain. As scientific journalist Rebecca Reider writes, “Why include a fragile coral
reef in the ocean, a waterfall gushing into a hidden pool in the rainforest, the sacred
Amazonian hallucinogenic vine ayahuasca, or perfectly timed waves lapping against a
sandy beach in the ocean? Practical considerations only told part of the story.”"’

In fact, there were two schools of thought about how to design and construct the
wilderness biomes inside Biosphere 2. On the one hand, very particular species of
plants and animals were being selected for inclusion in each of the wild biomes. On
the other hand, elements such as the seawater from San Diego, the coral reef from the
Caribbean, and “marsh modules” containing mangroves, mud, and microbes from the
Florida Everglades were also entered into the system. Curt Suplee summarized in the
Washington Post how “One faction favored massive redundancy, packing in enough
species so that some were bound to survive; the other urged using restricted numbers of
species preplanned for optimal coexistence. Eventually, both groups coalesced with the
result that uncertainty and confusion are, in fact, built into the system.”'® Reider notes
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that the ecologists and engineers “seemed to be grappling with unsettled questions
inherent in the contemporary concept of nature itself.”'” Thus, one model—a simpler,
more mechanical one, perhaps amenable to a cabin ecology—confronts another, far
less determinate model, destabilizing categorical assessments of Biosphere 2’s environ-
mental logic.

Biosphere 2 seems therefore to have produced two overlapping logics. At one level
the creation of wild biomes established representations of commonly identifiable
“earthlike” ecosystems, both imported and constructed. At a functional level, however,
they produced an experimental performative and durational system, with no guarantee
that a recognizable image of the Earth in miniature would prevail. Would it become
“urban weed,” as ecologist Lynn Margulis predicted—a kind of “synthetic ecosystem”
mush??® Having overloaded the biomes with species of flora and fauna, and having
imported intact sections of natural biota, the Biosphere 2 researchers and crew were
entering into a closed-system scenario in which they could not predict every element
of the contents in advance. Instead the project would be directed toward measuring
and monitoring what emerged, both shaping the direction of adaptation and in turn
being shaped by the results.

This experimental, durational quality of the Biosphere project finds perhaps a more
productive resonance with the kinds of conceptual problems confronted in the field of
cybernetics than in cabin ecology. In his history of early British cybernetics, Andrew
Pickering highlights the particular “ontology of unknowability” that these experi-
ments embraced.” In order to construct responsive and adaptive machines, cybernetics
engaged what Pickering describes as “the entrainment of the agency of nature, intact into a
human project, without penetrating it by knowledge and reforming it.”**

For cybernetics this meant that the machines and systems such as Grey Walter’s
“Robot Tortoise” or Ross Ashby’s “Homeostat” responded to environmental stimuli
through simple but adaptive circuitry, where the behavior depended entirely on the
machines’ performative interaction with the world, and not on any stored informa-
tion. The environments explored by these machines remained simultaneously opaque
and constitutive to the cybernetic system. As Pickering puts it, “their worlds remained
unknowable Black Boxes to the machines.”” In this sense, we might understand the
imported chunks of coral reef or the microbial soups circulating through the mangrove
swamps in Biosphere 2 in a similar way—as “black boxes”—not meticulously assem-
bled simulacra but chaotic entities that nonetheless performed complex ecosystemic
functions.
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Laboratory Living

The wild biomes were not the only emergent, performative systems in Biosphere 2. The
manned mission, as we have suggested, was a constitutive ingredient in the ecotech-
nics of the closed system, and one that occupied a particular niche within the structure.
The Biosphere 2 enclosure was designed to accommodate an eight-person crew in what
was called the “Human Habitat,” or the “Micropolis”—25,000 square feet of living
space, 240 feet wide and 87 feet high—consisting of studio apartments, laboratories, a
machine shop, medical center, analytical lab, command room, kitchen, exercise facili-
ties, library, observation deck, and lounge. The ground floor was occupied by domestic
animals. Above them, the studio apartments measured approximately twelve by six-
teen feet, with a mezzanine area bedroom overlooking a sitting room below. A veranda
with a 160-foot-long row of vegetable planters (a “salad bar”) ran the length of the
apartments. The library and observation dome crowned the top of the Human Habitat.
From here, the residents looked out over the agriculture biome below them, or onto
the Arizona desert outside.

We should note that the Micropolis was imagined as a “city” biome, in which the
eight human “biospherians” were regarded as technologically modern participants,
rather than atavistic figures of a lost ecological balance. Furthermore, there was no
“backstage” to the closed system: to be inside Biosphere 2 was to be a part of it com-
pletely. The city and agriculture biomes were fully within the enclosure and shared the
same atmosphere as the rainforest, the desert, and the other “wild” biomes. Although
the city and agriculture biomes represented the anthropogenic elements of the experi-
ment and included many of the recognizable typologies of modern life, they also
experimented with what an ecotechnic lifestyle might look like and consist of. Bio-
sphere 2 problematized, rather than pastoralized, human-ecological relations within
the experiment, insisting that they could consist not only of natural and biological but
also technical, urban, and to a certain degree, synthetic elements.

One of the overlooked aspects of this arrangement is how the Human Habitat of
Biosphere 2 (and perhaps the principles of ecotechnics in general) stepped outside the
norms of the mainstream imagination of “futuristic” and technologically advanced
dwelling. From space settlements to high-tech housing, Biosphere 2 could be seen as
a showcase of potential applications for technologies, diets, routines, and forms of
habitation. And yet there was no attempt within the Micropolis to preserve an image
of the nuclear family in its vision of the ecotechnical future. Felicity Scott and others
have pointed out that popular speculative proposals such as Gerard K. O’'Neill’s gravita-
tional ring planet, immortalized in the drawings of Rick Guidice and Don Davis, depict
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Figure 8.3

Human Habitat sectional diagram showing the location of the living quarters, kitchen, laboratory,
recreation room, workshop, and library at the top. Drawing by the Institute of Ecotechnics, ca.
1991.

closed-system colonies of American libertarian suburbanism, nestled into a picturesque
countryside, “liberated not only from gravity and friction but also from inhospita-
ble climates, material scarcity, ‘large scale governments,” and other Earthly threats.”**
Other canonical examples such as Peter and Alison Smithson’s House of the Future for
the Ideal Home Show in 1956 (or, for that matter, Monsanto’s House of the Future at
Disneyland in 1957), and even Street Farm’s comparatively radical DIY (do it yourself)
alternative, the EcoHouse of 1972, all take the single family home to be the basic unit
of habitation. Biosphere 2 seems to ignore this protocol, instead suggesting a more
ambiguous form of cohabitation (or co-evolution) typified by individual apartments,
shared facilities, gender balance, and collective work and leisure routines. Not then a
family, but a “crew”; not a house, but a habitat, with access to agriculture and “wilder-
ness,” absent the pretense of anthropological primitivism.
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Biospheric Culture

The biospherian crew were engaged in all aspects of the daily running and mainte-
nance of the enclosure. Although guided by the management of Space Biospheres Ven-
tures from the offices of Mission Control, the crew made their own day-to-day schedule
and established routines over the course of their two-year mission. According to bio-
spherian Sally Silverstone, an average day in Biosphere 2 started with milking goats and
collecting fruits and vegetables for the kitchen, followed by breakfast and a meeting
with all members of the crew. After agreeing on daily goals and objectives, they would
spend a number of hours tending to the 20,000-square-foot intensive agriculture biome
and then split up to attend to various sections of the enclosure.”® This could include
anything from mechanical repairs to field studies, from weeding to tree surgery. Cook-
ing was a rotational duty among the members, although Roy Walford, the nutritionist
and medic in the group, closely monitored their diet and physiology.

Figure 8.4
Mission 1 crew, agricultural work: Taber in foreground, Jane near window, and Abigail and Mark

van Thillo planting rice. Photograph by the Institute of Ecotechnics, 1991.
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The intensity of a small group of individuals working together for an extended
period of time played out in both psychological and cultural dimensions. As Mark
Nelson recalls, the group engaged in a kind of self-analysis through a chapter-by-chap-
ter reading of Tavistock psychologist W. R. Bion’s Working in Groups.*® At the begin-
ning of the experiment they brought art supplies and musical instruments into the
Human Habitat, which later combined with their communications equipment to form
the basis of a music video.”” The library was stocked with books on theater, ecology,
ancient history, religion, science fiction, and practical DIY instruction manuals such as
How to Grow More Vegetables Than You Ever Thought Possible on Less Land Than You Can
Imagine.”*® The group used regular holidays and birthday celebrations to break up the
monotony of their routine and they often ate meals in different parts of the biosphere.
In many ways they tried to establish some kind of new normal that would be commen-
surate with the strangeness of their experience.

What is of particular interest here are the ways in which this human cultural and
psychological experience of the closed system came to be entangled and conditioned
by the workings of the various ecologies inside Biosphere 2. Aside from monitoring

Figure 8.5
Mission 1 crew parties in the Command Room. Photograph by Roy Walford, ca. 1991-1993.
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their own basic physical health within the system, the biospherians also spent a good
portion of their day maintaining the viability of the closed system itself. Knowing what
to do often depended on knowing what to look for and how to measure the changes
that were occurring in the various parts and processes of the systems. Biosphere 2 was
outfitted with an array of over two thousand sensors, monitoring all the biomes in the
enclosure, including atmospheric content, irrigation and moisture, light, temperature,
and electronic and mechanical functions—a nerve system that conducted “a kind of
Whole Earth CAT scan,” as Curt Suplee joked.”

The biospherians were tasked with extensive field observations, tracking animal
populations, and observing patterns in the growth and behavior of various plant spe-
cies. These observations, along with the sensor data, which was collected and man-
aged by a cluster of computers inside the “analytical lab” located within the Human
Habitat, were analyzed and compared with data collected by Mission Control. The
whole system created a detailed picture of the atmosphere, soil, and biological pop-
ulations, so that the granular shifts and adaptations occurring within the enclosure
could be studied, then action taken to push these factors in one direction or another.
The construction of this nerve system was an explicitly cybernetic approach to the
long-term human-ecological entanglement within Biosphere 2. The relationship of
feedback and adaptation engaged both the biomes and the humans in a reciprocal
process of communication. Referring to the apparatus of the nerve system, botanist
Walter Adey, designer of the coral reef in Biosphere 2 said, “It’s like building a com-
puter model of the mind which then turns around and interrogates the mind that
created it.”*°

The definition of what constituted sensors and data within Biosphere 2 was broad.
The biospherians themselves were sensors and data, deployed throughout the enclosure
to both measure and be measured. Likewise, John Allen noted that, “It took some time
before the engineers realized that observations of indicator species—plant or animal—
which were sensitive to changes in nutrients, acidity of soil, or water quality could be
as accurate a sensor as an electronic device.”*' Through this simultaneous and overlap-
ping application of natural and electronic sensors, Biosphere 2 engaged in a hybrid
kind of environmental intelligence, something the cybernetician Stafford Beer might
have called “biological computing.” Perhaps most famous for his development of the
Cybersyn project in Chile in the early 1970s, Beers had earlier put forward detailed pro-
posals for various biological agents that might be used as a governing mechanism for
a factory, including a pond ecosystem. As Pickering has pointed out, the crucial aspect
of Beer’s turn toward biological computing was that he had hit upon the fundamental
intelligence of complex adaptive systems.*
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Figure 8.6
Ecotechnics work: Taber McCollum collecting air samples. Photograph by the Institute of Ecotech-
nics, 1991-1993.

In Biosphere 2, this adaptive intelligence could be attributed to both the biospheri-
ans and their biomes in turn. As Kevin Kelly describes in Out of Control, “Within great
latitudes, the artificial ecosystem of Bio2 [sic] ran its own course, but when it veered
toward a runaway state, or stalled, the biospherians nudged it.”** This was especially
true when the environmental effects seemed to directly impact the biospherians’ own
niche in the ecosystem. A year into the experiment, oxygen and carbon dioxide levels
were out of balance, and oxygen in particular was “disappearing” within the system.
A 6 percent change in oxygen concentration, combined with excess carbon dioxide,
created the atmospheric equivalent of a much higher altitude, giving the biospherians
headaches, making them lethargic and short of breath. To act against these fluctuating
gasses, they raised the heat in the savanna and desert, encouraging a spring bloom of
leaf buds; they also employed a carbon scrubber device to sequester some of the excess
carbon dioxide and injected pure oxygen into the system to address what later turned
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out to be a chemical reaction with exposed concrete, which was forming calcium car-
bonate as it dried, sequestering oxygen and carbon in the process.*

This palpable sense of a chaotic but essential integration of material and energetic
cycles within the closed system created a powerful sense of connection for the bio-
spherians. There could be no toxic chemical solutions, no waste that would not return
in a different form, no substance that was not food or energy for another part of the
system.*® As philosopher Timothy Morton has reflected:

Two hundred years of idealism, two hundred years of seeing humans at the center of existence,
and now the objects take revenge, terrifyingly huge, ancient, long-lived, threateningly minute,
invading every cell in our body. When we flush the toilet, we imagine that the U-bend takes
the waste away into some ontologically alien realm. Ecology is now beginning to tell us of

something very different: a flattened world without ontological U-bends. A world in which there

is no “away.”*

The biospherians also spent increasing amounts of time responding to the signals
and needs of the biomes, creating the necessary effects to sustain the ecosystems within
their complex artificial terrain. They would “act out the larger forces of nature beyond
the ecological community,” as Adey put it.*” By “larger forces of nature,” Adey meant
wind, waves in the ocean, sudden rainfall, and brush fires. All of these phenomena were
replaced with technology in Biosphere 2: fans, a wave machine, sprinkler systems. But
as Kelly suggests, even these were too predictable, and the biospherians had to be the
agents of a generative turbulence, playing the role of stimulators, agitators, foresters,
engineers, plumbers, and so on.*® The intense, sometime unexpected and protracted
physical labor of working on the biomes and in the farm also created the unintended
consequence of needing more calories than were initially calculated.*” In response,
the biospherians tried to maximize the space allotted for food production, filling the
stairwells of the Human Habitat with planters.* On a certain level, the humans came
to realize that they worked for the Biosphere itself, sometimes struggling to keep up
with the changes that were taking place. As Kelly puts it, “They shared control with the
emergent system itself. They were copilots.”*' Similarly, in describing the orientation of
biological computing, Pickering writes that it “entailed a much more symmetric relation
between the human and the nonhuman-a ‘conversation,” as [Gordon] Pask put it, a
‘compromise,” in which human performances and goals, the specifics of management,
were themselves liable to open-ended transformation—mangling—in negotiation with
ponds or electrolytic cells, performative black boxes.”*

The assemblage of biomes, the technosphere of monitoring equipment, fans, fil-
ters, and pumps, the Human Habitat—Biosphere 2 was less a model of the Earth and
more a feral monstrosity, the ecological equivalent of Frankenstein’s monster, which if
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anything suggested an irretrievable entanglement of humans, technology, and natural
systems. Critics saw in Biosphere 2 a functionalist utopia/dystopia—a self-regulating
machine that might justify deregulation experiments elsewhere in the culture.*” How-
ever, the reality was far more chaotic and complex. Biosphere 2 transgressed the norms
of both economic viability and institutional science. It required a patient and dura-
tional performance—one riddled with complex problems and improvised solutions,
one that demanded the full attention of the human participants and an ever-increasing
investment of money and resources.

Scientific Theater

The insistence on a durational closed system that included humans made it difficult for
Biosphere 2 and its management to conform to the norms expected by both the media
and the scientific establishment. Indeed, the ambitions of Biosphere 2 attracted critical
attention before the structure of the building was even complete. In a moment of clear
foresight, journalist Curt Suplee warned, “The whole venture is so confoundingly fan-
tastic that it is certain to be enthusiastically misrepresented.”** The relative anonymity
surrounding Space Biospheres Ventures—the mysterious organization with deep roots
in 1970s counterculture that conceived of the experiment**—and the elusiveness of its
financier, Ed Bass, haunted the mass-media perception of the project.*

Initial points of contention for journalists covering the project were the credentials
and qualifications of its founding members and management. “One of the things most
obvious about the principles of the Biosphere project is a shortage of scientific degrees,”
wrote one reviewer of John Allen’s book about Biosphere 2.*” Only two out of eight
members of the management team had graduate degrees in science. The press ignored
or discounted the decades of self-directed learning, conferences and field research, as
well as the consultation and endorsement of an international community of scientists
that preceded Space Biospheres Ventures’ production of Biosphere 2.** Instead, they
focused on the group’s background in experimental theater practice, often in a deroga-
tory fashion. “In short, the Biospherians may be talking science, but what they are
doing is more akin to well-financed science fiction.”*

Ultimately, Ed Bass, who backed the project financially and had been involved with
the Institute of Ecotechnics from the very beginning, began to doubt the profitabil-
ity of an open-ended cybernetic exploration of human-environmental relations in a
three-acre closed system over the course of 100 years. In order to ensure public con-
fidence in the research and to assuage the press, a scientific advisory committee was
formed. Members included high-profile consultants to Space Biospheres Ventures such
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as Tom Lovejoy from the Smithsonian, Gerald Soffen of NASA, Ghillean Prance from
Kew Gardens, and Eugene Odum. As Reider observed, “The committee’s aims were sci-
entific but also theatrical: to improve the Biosphere’s science program and to rebuild
its reputation.”®® This committee was in many ways the beginning of the conceptual
dismantling of Biosphere 2 (the social and physical dismantling would come later).
The committee, although supportive in its initial resolutions, principally saw in the
Biosphere 2 project an experimental university laboratory that needed only to be opti-
mized for better amenability to research grants. They produced a report in 1992 that
in many ways echoed the subtext of the conflict inherent in the previous battles over
the site. “The committee is in agreement that the conception and construction of Bio-
sphere 2 were acts of vision and courage,” the report read, going on to suggest steps
for scientific conventions and rigor by which the project was not abiding. The report
sets “research priorities for ongoing and future projects” and calls for “detailed project
budgets, states long- and short-term goals, and outlines methods, anticipated results,
and potential significance.”*'

In the middle of Mission 1 the Biosphere 2 project was clearly split between two
lines of thinking: those who believed in the durational performance of humans and
nonhumans in a closed system, and those who thought it interfered with the work of
a real laboratory.”® Most significantly, the committee itself was split. “The mission of
this venture is not generally understood by the scientific community,” wrote Odum,**
while Lovejoy complained “that the initial business about eight people being closed up
for two years was so hyped that the science got lost.”**

Questions like Traci Watson’s—*“Can Basic Research Ever Find a Good Home in Bio-
sphere 2?”*—posed a conflict between different cultures of science. The controversy
was, perhaps, less concerned with whether good or bad science was being done in the
facility, and more with who was doing it. True to earlier countercultural endeavors in
recreational drugs, architecture, education, farming, and business, Space Biospheres
Ventures and the IoE pursued a sort of outlaw science. As one journalist put it: “They
said they’d build this vast project, and they did it. It didn’t take 20 years, as would a
government-sponsored research project of this magnitude. They didn’t have to spend
half their time writing grants, they didn’t have to proceed on a step-by-step, measured
schedule of inquiry, they didn’t have to have umpteen trial runs to make sure the basic
scientific knowledge preceded the applied science—no, they just did it.”°

Unable to agree or steer the project in a new direction, the scientific advisory com-
mittee dispersed. Hoping to end the conflict, Bass persuaded the U.S. District Court
judge in his hometown of Fort Worth, Texas, that the management of Biosphere 2 was
compromising the ecological integrity of the project. Armed U.S. marshals accompanied
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Bass and his team when they assumed control of the site, while the other managers
from Space Biospheres Ventures were campaigning in Japan and served with restrain-
ing orders. With its scientific merit in doubt, Space Biospheres Ventures was not able to
sell its data or pursue grants available to the scientific community, though one possible
spinoff technology materialized from the first two years of Mission 1—the Airtron,
which took the form of an organic air purification system utilizing soil filtration for
interior spaces. Space Biospheres Ventures hoped it would be the first of a series of new
ecotechnologies. However, the majority of revenues came solely from tourists visiting
Biosphere 2 and covered only a portion of the running costs.

After Life, Death

As the human experiment came to an abrupt end, Bass’s newly appointed CEO, a for-
mer Goldman Sachs investment banker named Steve Bannon asked, “What was being
gained by locking these people up for a year?”” Bannon’s question—rehearsing a
rhetorical skill he would use a quarter century later as the wildly controversial politi-
cal strategist for Donald Trump—was echoed by the scientific community. Wallace S.
Broecker, who was the head of a team from Columbia University’s Lamont-Doherty
Earth Observatory, referred to the project’s initial goals of maintaining a closed-system
experiment with a crew inside as “a stunt.”*® “It was interesting, but if we were to bind
ourselves to those silly rules, the project would not be able to make the most of the
structure’s scientific potential,” he said.*” Under its new management by Columbia
University from 2003 to 2007, and subsequently by Arizona University from 2011,
Biosphere 2 moved away from modeling an adaptive closed-system world to being a
straightforward vivarium laboratory. “It just needed to be cleaned out and recalibrated
and then people could go in and find out what it could be used for,” said Steve Ban-
non'’s brother Chris, who also became a long-time manager of the site for Columbia
University and subsequently the University of Arizona.® In order to start anew, Colum-
bia University went in and started cleaning house: “Giant fans borrowed from a local
mining company,” read one 1995 report, “are forcing warm Arizona desert air through
the ersatz Eden, bringing carbon dioxide levels close to normal. Some 200,000 gallons
of water have been replaced, as have 12 tons of soil.”®" Columbia “will also replace
the 200,000 gallons of water that was recycled continuously during the project’s first
few years of use,” reported another.®> Other changes implemented were plastic sheet
dividers that allowed the scientists to separate and close off the once interconnected
biomes.* The agriculture biome was dug up and left barren. “We are, essentially, hitting
the reset button,” Chris Bannon announced.® Biosphere 2 would, in a sense, be open
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Figure 8.7
View inside the Human Habitat packed up in boxes after an abrupt end to Mission 2. Photograph
by the Center for Land Use Interpretation, ca. 1996.

for business. Literally opening the doors of the experiment completely transformed
the nature of the experiment, and completely transformed the logic of the building
and its intent. No longer utilized as a human habitat, the Micropolis was turned into a
museum for visitors.

The view that these actions rescued Biosphere 2 proliferated in the press as a kind
of blind trust that the University institutional system of science was going to produce
the best possible results. With the humans gone, the system’s biomes became mere
experimental tools. The agriculture biome became the agro-forestry biome because it
no longer needed to produce food. The ocean became known simply as a “tank.” The
desert biome, like the agriculture biome, did not prove to be a fruitful zone for funding,
and was largely abandoned, furnished with a walkway for tourists. Like the culture of
science in the world outside, the science inside Biosphere 2 became microdisciplinary,
reductionist, and focused on economic sustainability. Experiments included one inves-
tigating the effects of global warming on pifion pine trees, and another ascertaining
how much carbon dioxide could be absorbed by cottonwood—both experiments
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Figure 8.8
Former intensive agriculture biome emptied under the management of Columbia University. Pho-
tograph by Ralo Mayer, 2009.

strongly appealing to the lumber and the fossil fuel industries. At one point, Columbia
University displayed a Volvo automobile in the Human Habitat, creating a strangely
accelerationist image of ecological catastrophe, ostensibly measuring the rate and the
precise conditions by which carbon pollutants can deplete living systems. These studies
implicitly isolated humans from being directly subject to the conditions being studied,
making it impossible to ask how biospherics changed bodies and minds, and divorcing
questions of cultural transformation from those of ecology.®

The radicality of the manned mission was its fundamental acknowledgment of the
integral links between ecology and human experience. Biosphere 2’s first crew had
developed the concept of a “ninth biospherian,” providing a vivid illustration of the
ways in which the biospherians understood their own presence and ecological research
inside the closed system.*® Within the first year of the enclosure, the crew of Mission
1 lost weight very quickly—around ten to fifteen pounds per person—a cumulative
weight of nearly another human body. As biospherian Mark Nelson mused:

We may have lost weight but that weight didn’t disappear. All of those molecules: water, nutri-
ents, oxygen, nitrogen, whatever, they were still in the biosphere with us. But instead of it being
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in human form it was in the atmosphere, it was in the plant leaves, in mosquitos, and in our do-
mestic animals, it was in the ocean water, it was still in there with us. It was like we had actually
organically contributed and we were floating around doing more than our normal biospherian
duties. We were maybe even absorbed into the concrete. We were part of the structure, the life,
and the texture of the entire Biosphere. It’s now not a closed system ... but during the period
when it was essentially a closed system which continued I guess for at least a year after that ...
those molecules were still flying around in there. You know I still probably have a fair number of
molecules in Biosphere 2.”

Though Biosphere 2 can be related to many of the strands of mainstream twentieth-
century systems research, its eccentric, countercultural laboratory lifestyle superseded
the simple prometheanism that sees creativity and providence only in the human

actor. It can instead be compared to the “dark ecology” described by Timothy Mor-

ton—“an untotalizable non-whole, not-all set that defies holism and reductionism.”*®

The manned mission was an open-ended ontological performance of human and non-
human worlds.

Notes

1. See Kevin Kelly, Out of Control: The New Biology of Machines, Social Systems and the Economic
World (Boston: Addison-Wesley), 1994; Rebecca Reider, Dreaming the Biosphere: The Theater of All
Possibilities (Albuquerque: University of New Mexico Press), 2009; Sabine Hohler, “The Environ-
ment as a Life Support System: The Case of Biosphere 2,” History and Technology 26, no. 1 (March
2010): 39-58.

2. Recent artworks that engage Biosphere 2 include: Ben Rivers, URTH (2016), 19 min. Super
16mm film; Ralo Mayer, finknst9n Invocation (There’s Something Lurking in the Space Between)
(2013), 15 min. HD video; Alice Wang and Ben Tong, Oracle (2016), 9 min. 33 sec. HD video. See
also Fred Turner, From Counterculture to Cyberculture: Stewart Brand, the Whole Earth Network, and
the Rise of Digital Utopianism (Chicago: University of Chicago Press, 2006).

3. See Laurence R. Veysey, “New Mexico, 1971: Inside a ‘New Age’ Social Order,” in The Commu-
nal Experience: Anarchist and Mystical Communities in Twentieth Century America (Chicago: Univer-
sity of Chicago Press, 1978), 279-406; Jean Baudrillard, “Maleficent Ecology,” in The Illusion of the
End (Stanford, CA: Stanford University Press, 1992), 78-88; Adam Curtis, “How the ‘Ecosystem’
Myth Has Been Used for Sinister Means,” The Guardian, May 28, 2011, https://www.theguardian
.com/environment/2011/may/29/adam-curtis-ecosystems-tansley-smuts (accessed December 8,
2017). Curtis’s account of Biosphere 2 is also cited as the source for the account given in Benja-
min H. Bratton, The Stack: On Software and Sovereignty (Cambridge, MA: MIT Press, 2015), 315 and
352.

4. Timothy W. Luke, “Environmental Emulations: Terraforming Technologies and the Tourist
Trade at Biosphere 2,” Ecocritique: Contesting the Politics of Nature, Economy, and Culture (Minneap-
olis: University of Minnesota Press, 1997), 95-114; Peder Anker, “The Ecological Colonization of


https://www.theguardian.com/environment/2011/may/29/adam-curtis-ecosystems-tansley-smuts
https://www.theguardian.com/environment/2011/may/29/adam-curtis-ecosystems-tansley-smuts

190 Tim lvison, Julia Tcharfas, and Simon Sadler

Space,” Environmental History 10, no. 2 (2005): 239-268; Peder Anker, “The Closed World of Eco-
logical Architecture,” Environmental History 10, no. 5 (April 2005): 527-552.

5. See Marc Cooper, “Take This Terrarium and Shove It,” Village Voice, April 2, 1991, 24; Joel
Achenbach, “Biosphere 2: Bogus New World?,” Washington Post, January 8, 1992, https://www
.washingtonpost.com/archive/lifestyle/1992/01/08/biosphere-2-bogus-new-world/f2de366a
-ed63-42a0-ae39-0393db18ea46/?utm_term=.d57653385355 (accessed December 20, 2017);
Michael Zimmerman, “Review: Biosphere 2: Long on Hype, Short on Science,” Ecology 73, no. 2
(April 1992): 713-714; Traci Watson, “Can Basic Research Ever Find a Good Home in Biosphere
2?,” Science 259, no. 5102, March 19, 1993, http://science.sciencemag.org/content/259/5102/1688
(accessed December 9, 2017).

6. Cooper, “Take This Terrarium and Shove It.”

7. Achenbach, “Biosphere 2: Bogus New World?”; Cooper, “Take This Terrarium and Shove It,”
24; Zimmerman, “Review,” 713-714.

8. John Allen, Tango Parrish, and Mark Nelson, “The Institute of Ecotechnics: An Institute
Devoted to Developing the Discipline of Relating Technosphere to Biosphere,” The Environmen-
talist 4 (1984): 206. “Ecotechnics” is also partly derived from Lewis Mumford’s notion of “bio-
technics,” which is in turn an extension of the ideas of botanist and planner Patrick Geddes.
Geddes develops the ideas of “paleotechnics” and “neotechnics” in his book Cities in Evolution
(1915). See Patrick Geddes, Cities in Evolution: An Introduction to the Town Planning Movement and
to the Study of Civics (London: Williams & Norgate, 1915), and Lewis Mumford, Technics and Civi-
lization (Chicago: University of Chicago Press, 1934).

9. The Odums’ work on closed systems for space travel is described in Anker, “Ecological Coloni-
zation of Space.”

10. William Dempster and Mark Nelson, “Living in Space: Results from Biosphere 2’s Initial Clo-
sure, an Early Testbed for Closed Ecological Systems of Mars,” in Strategies for Mars: A Guide to
Human Exploration, ed. Carol R. Stoker and Carter Emmart (San Diego, CA: American Astronauti-
cal Society, Univelt, 1996), 373-390.

11. Simon Sadler, “An Architecture of the Whole,” Journal of Architectural Education 61, no. 4
(May 2008): 109; see too Simon Sadler, “The Bateson Building, Sacramento, California, 1977-81,
and the Design of a New Age State,” Journal of the Society of Architectural Historians 75, no. 4
(December 2016): 469-489.

12. Anker, “Ecological Colonization of Space,” 259. See also Anker, “Closed World of Ecological
Architecture.”

13. Anker, “Ecological Colonization of Space,” 239-240.

14. Ibid., 242, and note 13. This idea is also identical to the theories of Konstantin Tsiolkovsky
(1857-1935), the cosmist philosopher whose work informed the early Soviet experiments in
human physiology for space travel. See Konstantin Tsiolkovsky, Beyond the Planet Earth (Oxford,
UK: Pergamon Press, 1960).


https://www.washingtonpost.com/archive/lifestyle/1992/01/08/biosphere-2-bogus-new-world/f2de366a-ed63-42a0-ae39-0393db18ea46/?utm_term=.d57653385355
https://www.washingtonpost.com/archive/lifestyle/1992/01/08/biosphere-2-bogus-new-world/f2de366a-ed63-42a0-ae39-0393db18ea46/?utm_term=.d57653385355
https://www.washingtonpost.com/archive/lifestyle/1992/01/08/biosphere-2-bogus-new-world/f2de366a-ed63-42a0-ae39-0393db18ea46/?utm_term=.d57653385355
http://science.sciencemag.org/content/259/5102/1688

Biosphere 2’s Experimental Life 191

15. Anker, “Ecological Colonization of Space,” 259.
16. Ibid., 243.
17. Reider, Dreaming the Biosphere, 78.

18. Curt Suplee, “Brave Small World,” Washington Post, January 21, 1990, https://www.washing
tonpost.com/archive/lifestyle/magazine/1990/01/21/brave-small-world/aadfcbf8-0b94-42c2
-81f4-5590e3236480/?utm_term=.8d0898db3e2b (accessed December 8, 2017).

19. Reider, Dreaming the Biosphere, 94.
20. Kelly, Out of Control, 137.

21. Andrew Pickering, The Cybernetic Brain: Sketches of Another Future (Chicago: University of
Chicago Press, 2009), 23.

22. Andrew Pickering, “Beyond Design: Cybernetics, Biological Computers and Hylozoism,” Syn-
these 168, no. 3 (June 2009): 472; emphasis in original.

23. Pickering, Cybernetic Brain, 27.

24. Felicity D. Scott, “Securing Adjustable Climate,” in Climates: Architecture and the Planetary
Imaginary, ed. James Graham, Caitlin Blanchfield, Alissa Anderson, Jordan H. Carver, and Jacob
Moore (Zurich: Lars Miiller, 2016), 90.

25. “People in Glass Houses Don’t Discuss Sex: They Had Parties, TV, and Toilets, but No Way
Out,” Independent, November 1, 1993, www.independent.co.uk/life-style/people-in-glass-houses-
dont-discuss-sex-they-had-parties-tv-and-toilets-but-no-way-out-sally-1501443.html (accessed
December 20, 2017).

26. Mark Nelson, Pushing Our Limits (prepress manuscript PDF, Tucson: University of Arizona
Press, 2018), 195.

27. Ibid., 35. See also Dr. Roy Walford, Ecological Thing (1993), S min. 7 sec. music video, https://
youtu.be/t4wRGyS2DGO (accessed December 20, 2017).

28. Reider, Dreaming the Biosphere, 5.

29. Suplee, “Brave Small World”; John Allen, Biosphere 2: The Human Experiment (New York: Pen-
guin Books, 1991), 120.

30. Quoted in Suplee, “Brave Small World.”
31. Allen, Human Experiment, 124.

32. Pickering, Beyond Design, 478-479.

33. Kelly, Out of Control, 134.

34. J. P. Severinghaus, W. Broecker, W. Dempster, T. MacCallum, and M. Wahlen, “Oxygen Loss
in Biosphere 2,” Eos, Transactions, American Geophysical Union 75, no. 3 (1994): 33 and 35-37.


https://www.washingtonpost.com/archive/lifestyle/magazine/1990/01/21/brave-small-world/aadfcbf8-0b94-42c2-81f4-5590e3236480/?utm_term=.8d0898db3e2b
https://www.washingtonpost.com/archive/lifestyle/magazine/1990/01/21/brave-small-world/aadfcbf8-0b94-42c2-81f4-5590e3236480/?utm_term=.8d0898db3e2b
https://www.washingtonpost.com/archive/lifestyle/magazine/1990/01/21/brave-small-world/aadfcbf8-0b94-42c2-81f4-5590e3236480/?utm_term=.8d0898db3e2b
http://www.independent.co.uk/life-style/people-in-glass-houses-dont-discuss-sex-they-had-parties-tv-and-toilets-but-no-way-out-sally-1501443.html
http://www.independent.co.uk/life-style/people-in-glass-houses-dont-discuss-sex-they-had-parties-tv-and-toilets-but-no-way-out-sally-1501443.html
https://youtu.be/t4wRGyS2DG0
https://youtu.be/t4wRGyS2DG0

192 Tim lvison, Julia Tcharfas, and Simon Sadler

35. When cockroaches began to attack the food stores in the Human Habitat, the biospherians
took turns patrolling the kitchen at night and vacuuming them up. They then fed the cock-
roaches to excited and confused chickens, which in turn provided protein for eggs collected in
the mornings; see Nelson, Pushing Our Limits, 84.

36. Timothy Morton, “Architecture without Nature,” Tarp Architecture Manual: Not Nature (May
2012), 24.

37. Kelly, Out of Control, 135.
38. Ibid.

39. Christopher Turner, “Ingestion: Planet in a Bottle,” Cabinet. 41, (2011), http://www
.cabinetmagazine.org/issues/41/turner.php (accessed December 20, 2017).

40. Nelson, Pushing Our Limits, 87-88.

41. Kelly, Out of Control, 134.

42. Pickering, Beyond Design, 485.

43. Luke, “Environmental Emulations,” 95-114.
44. Suplee, “Brave Small World.”

45. Veysey, “New Mexico, 1971.”

46. William J. Broad, “As Biosphere Is Sealed, Its Patron Reflects on Life,” New York Times, Sep-
tember 24, 1991, http://www.nytimes.com/1991/09/24/science/as-biosphere-is-sealed-its-patron
-reflects-on-life.html?pagewanted=all (accessed December 7, 2017).

47. Zimmerman, “Review.”

48. Howard T. Odum, “Scales of Ecological Engineering,” Ecological Engineering 13, nos. 1-4 (June
1999): 7-19.

49. Cooper, “Take This Terrarium and Shove It.”
50. Reider, Dreaming the Biosphere, 200.

51. Biosphere 2 Scientific Advisory Committee, “Report to the Chairman, Space Biosphere Ven-
tures,” July 1992.

52. Erik Carver and Janette Kim, “Crisis in Crisis: Biosphere 2’s Contested Ecologies,” Volume 20:
Storytelling, 2009, http://c-lab.columbia.edu/0167.html (accessed July 28, 2017).

53. Eugene P. Odum, “A New Kind of Science,” Science 260, 5110 (May 14, 1993): 878-879.

54. “Report Urges Biosphere 2 to Spend More Time on Science to Succeed,” New York Times, July
26, 1992, http://www.nytimes.com/1992/07/26/us/report-urges-biosphere-2-to-spend-more-time
-on-science-to-succeed.html (accessed December 9, 2017).

55. Watson, “Can Basic Research Ever Find a Good Home in Biosphere 2?”


http://www.cabinetmagazine.org/issues/41/turner.php
http://www.cabinetmagazine.org/issues/41/turner.php
http://www.nytimes.com/1991/09/24/science/as-biosphere-is-sealed-its-patron-reflects-on-life.html?pagewanted=all
http://www.nytimes.com/1991/09/24/science/as-biosphere-is-sealed-its-patron-reflects-on-life.html?pagewanted=all
http://c-lab.columbia.edu/0167.html
http://www.nytimes.com/1992/07/26/us/report-urges-biosphere-2-to-spend-more-time-on-science-to-succeed.html
http://www.nytimes.com/1992/07/26/us/report-urges-biosphere-2-to-spend-more-time-on-science-to-succeed.html

Biosphere 2’s Experimental Life 193

56. Achenbach, “Biosphere 2: Bogus New World?”
57. Quoted in Reider, Dreaming the Biosphere, 218.

58. Quoted in Roy L. Walford, “Biosphere 2 as Voyage of Discovery: The Serendipity from
Inside,” BioScience 52, no. 3 (March 2002): 259-263.

”

59. Dan Sorenson, “Biosphere 2 Changes Merely ‘Hitting Reset,” New CEO Says,” Tucson
Citizen, March 16, 1995, http://tucsoncitizen.com/morgue2/1995/03/16/109370-biosphere-2
-chang (accessed May 16, 2017).

60. Quoted in Reider, Dreaming the Biosphere, 220-221.

61. Tim Beardsley, “Down to Earth: Biosphere 2 Tries to Get Real,” Scientific American, (August
1995): 24-26.

62. Sorenson, “Biosphere 2 Changes.”

63. William J. Broad, “Paradise Lost: Biosphere Retooled as Atmospheric Nightmare,” New York
Times, November 19, 1996, http://www.nytimes.com/1996/11/19/science/paradise-lost-biosphere
-retooled-as-atmospheric-nightmare.html (accessed December 9, 2017).

64. Sorenson, “Biosphere 2 Changes.”

65. Again, linking this to Pickering’s account of cybernetics: “Second-order cybernetics, that is,
seeks to recognize that the scientific observer is part of the system to be studied, and this in turn
leads to a recognition that the observer is situated and sees the world from a certain perspective,
rather than achieving a detached and omniscient ‘view from nowhere.”” In Pickering, Cybernetic
Brain, 25-26.

66. Ninth biospherian is first mentioned in Walford, “Biosphere 2 as Voyage of Discovery,” 262;
ninth biospherian phenomenon is described in Nelson, Pushing Our Limits, 5, 214.

67. Mark Nelson, interview by Ralo Mayer in The Myth of The Ninth Biospherian/Biosphere 2 as
Frankenstein’s Monster (2012), 7 min. 13 sec. HD video, transcript by author.

68. Timothy Morton, “This Is Not My Beautiful Biosphere,” in A Cultural History of Climate
Change, ed. Tom Bristow and Thomas H. Ford (London, UK: Routledge, 2016), 236.


http://tucsoncitizen.com/morgue2/1995/03/16/109370-biosphere-2-chang
http://tucsoncitizen.com/morgue2/1995/03/16/109370-biosphere-2-chang
http://www.nytimes.com/1996/11/19/science/paradise-lost-biosphere-retooled-as-atmospheric-nightmare.html
http://www.nytimes.com/1996/11/19/science/paradise-lost-biosphere-retooled-as-atmospheric-nightmare.html




9 Science Facts and Space Fictions: Making Room for the
Frontiersman, Soldier, and Scientist in the Space Laboratory

Nicole Sully, William Taylor, and Sean O’Halloran

I have sought to offer humanists a detailed analysis of a technology sufficiently magnificent and
spiritual to convince them that the machines by which they are surrounded are cultural artifacts
worthy of their attention and respect.'

On November 4, 2011, a multinational crew comprising six “marsonauts” disembarked
with considerable fanfare from a tin shed attached to the Russian Academy of Sciences’
Institute of Biomedical Problems (IBMP). Like characters in the opening line of a comic
routine, three Russians, a Frenchman, an Italian, and a Chinese volunteer had been
confined in the structure for 520 days, the final period of a three-phase isolation experi-
ment known as the Mars500 mission. This was a research project designed to anticipate
the duration and experiences of a spaceflight to the Red Planet. It was a hypothetical
journey that aspired to be explorative (to go “where no man” had gone before as Star
Trek proposes), as well as diplomatic and scientific in conduct. The mission’s expressed
scientific purpose was to test the social, physiological, and psychological toll of space
travel in three mocked-up environs replicating the confined spaces of an Earth-to-Mars
spacecraft, a planetary ascent and descent vehicle, and a simulacrum of the Martian
surface.

Like earlier settings forming the genealogy of environmental reasoning, the Mars500
space laboratory mock-ups were “analogues” of nature where human behavior could be
observed in its spatial context in a heightened manner. However, unlike the analogues
of history—the tropical island Edens of European colonialism, or the Victorian-era
glasshouses and topographical fictions of the same period—the “nature” mimicked at
the IBMP was extraterrestrial. The mix of fact and fantasy prevailing there (its “other-
ness” one could say) was further intensified.” For the duration of the trial, crewmem-
bers were observed at extremely close quarters, in accommodation deprived of daylight
and the additional stimuli that enrich the earthly environment. They were subjected
in real time to the successive stages, necessary disciplines, and scientific protocols,
imagined for an interplanetary journey. Supervening upon this scientific and wholly
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Figure 9.1
Simulated spacewalk during Mars500 Mission, February 2011. Source: ESA/Mars500.

speculative enterprise, experiments presupposed a complex of interconnected subjec-
tivities conditioned by a (very) long spaceflight. This was a journey in which each of
the five crewmembers were pressed into service as explorers, diplomats, scientists and,
simultaneously, research “guinea pigs.”

Generally speaking, space laboratories, including historic ones such as NASA’s Sky-
lab (1973-1979), the International Space Station (from 1998 onwards) and the IBMP
facility, as well as fictional examples, such as the spacelab greenhouses from the 1972
sci-fi film Silent Running, demonstrate the Janus-faced character of the humanist subject
very clearly. In these cases, thinking about human life in space became the means for
understanding the requisites of humanity on Earth. The occupants of the extraterres-
trial craft were observers of organic and inorganic processes contained by experiments,
packaged on board the spaceships, and living beings whose sociology, physiology, and
psychology were equally governed by the same experimental envelope. The vessels
demonstrate the bifurcated contours of what Bruno Latour studied as “laboratory life”
whereby scientists “make” scientific knowledge, but they are then, in turn, constructed
as members of a distinctive scientific culture, akin to members of an exotic tribe
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whose domiciles, tools, and rituals become too useful, too necessary, and too costly to
put aside.?

Vaguely mirroring and fusing these subject positions (the explorer, the diplomat,
and the scientist) is another biographical figure in the character or “personae” of the
marsonaut; kin to the astronaut and cosmonaut. Like a funhouse mirror that twists and
distorts what it reflects, the life stories and lifestyles of space travelers, their machismo,
bravery, and postorbital letdown, are the stuff of legend, as exemplified by Tom Wolfe’s
1979 book on astronauts and test pilots, The Right Stuff, as well as occasional parody.
Again, there are lessons from the history of environmental reasoning relevant to under-
standing the space traveler’s lifestyle in this way. Human understanding of nature has
obviously changed throughout the history of Western thought. However varied its
forms and forces may have appeared in the past, there persists a long-standing view
of the distinctiveness of our habitation of the earth. This view clearly prompts much
environmental thinking as well as philosophical speculation, including Heidegger’s
existential musings in his 1951 essay “Building Dwelling Thinking” written just before
the race to space took off.* The idea of habitable space and the figure of the inhabitant
of both natural and built environments is an important, though easily overlooked,
focus of theory and practice, history and present concerns. This figure entails a view
of human beings as uniquely suited to their surroundings as members of other species
are to theirs. So, what does it mean to inhabit space? How does one prepare for such
a life, live through it, and then experience its legacy afterward? What are the variet-
ies of space travelers? There is a rich trove of narratives, historical and fictional, to
frame responses to these questions, although the answers are likely to be equivocal.
Representations of space travel contribute to a long history of blending science fact
and science fiction that has been a critical part of advancing knowledge of space—
invoking a combination of sustained imagining, scientific experiments, and narra-
tive accounts offered in literature and cinema, such as those that form the subject of
this discussion.

This chapter considers the interplay between science and fiction in the history of
space exploration, and in particular the journey to realizing the long-dreamed-of labo-
ratory in space. It begins by examining early accounts that fuse science and fiction as
part of the act of imagining travel to other worlds and the experience of inhabiting
their terrains. It will then consider a number of cases in the history of real and imag-
ined space travel that progress toward, and eventually realize, the “space laboratory.”
The chapter’s conclusion returns to the MarsS00 mission and the reception of its crew-
members once they left their cramped little shed by means of enlarging a historical and
theoretical understanding of the lifestyle of the space traveler.
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Early Science Facts, Early Space Fictions

The history of space fiction, like the history of space travel itself, has often been con-
structed around accounts of firsts, innovations, and milestones. This is a case not only
of narrative technique, but also of the technological innovations imagined by the
authors.® To begin with, many of the earliest narratives conformed to the character-
istics established in early utopian fiction—with second-hand accounts of stumbling
upon unfamiliar societies, which had developed as a microcosm, isolated from civiliza-
tion. Second, they frequently resembled travelogues and travel literature, in particu-
lar the castaway genre, that grew in popularity during the eighteenth and nineteenth
centuries, as scientists and explorers were themselves taking to the seas to discover the
new world. The castaway genre often frequently reflected as much on the author’s own
civilization as those that had been discovered, with travel invoked as metaphor for a
journey to the self. In the twentieth century, these literary models would become the
blueprint for the weekly television adventures of, among others, Captain Kirk and the
Starship Enterprise in Star Trek (1966-1969), and the Robinsons, marooned on Alpha
Centauri, in Lost in Space (1966-1968), which both premiered at the height of the space
race. These fictional journeys of space travel and space colonization have frequently
been the grounds for testing and circulating ideas—both scientifically and philosophi-
cally—that have helped influence and inspire the scientists who would try to match
these achievements in reality.

Like its fictional counterparts, accounts of the history of space travel have com-
monly entailed a mixture of historical fact, alongside rhetorical narratives. Further, the
experiments and studies that made manned space flights possible—such as the astro-
naut training procedures described by Mary Roach in Packing for Mars, or the Mars500
experiments described earlier—involve simulations and role-playing that in themselves
entail acts of imagined travel and vicarious habitation, albeit under controlled condi-
tions.® The history of space exploration, particularly in its early years, was defined by
national rivalries, milestones met and lost, and the battle to save “free minds,” in a
structure seemingly borrowed from narrative fiction and cinema. Scientists and politi-
cians yearned to be the first to match the milestones already achieved in science fic-
tion—orbiting in space, a lunar landing, manned planetary flights, and establishing
a space station. The latter would be part laboratory, part residence, where the scien-
tists, like the travelers in space fiction, would become both the scientific facilitator and
subject, within a closed ecological system. The primary motivation for such environ-
ments as commonly stated in the mission statements of space agencies is less about the



Science Facts and Space Fictions 199

discovery of new and unfamiliar environments and more about being better able to
understand humans and Earth.

Among the earliest examples of literary imaginings of travel to “other worlds” were
satirical, philosophical, and later, scientific accounts. Lucian of Samosata'’s satirical True
History and Plutarch’s “Of The Face Appearing within the Orb of the Moon,” both
composed in the first two centuries AD, are believed to contain the earliest accounts
of travel to other worlds, as well as descriptions of what might be encountered. Both
works were known and read during the Renaissance, when imagined accounts of space
travel first began to combine narrative fiction with scientific speculation. Instrumen-
tal in this early fusion of science and fiction was the famed German astrologer and
astronomer Johannes Kepler, widely regarded as one of the most important figures in
the scientific revolution.

In 1608, one year before formulating his laws of planetary motion that would influ-
ence understandings of astronomy and scientific thinking for centuries to come, Kepler
authored one of the earliest works of science fiction, a novella titled Somnium that
described an imagined journey to the moon.” Somnium was a curious mix of scientific
theories and narrative fiction that anticipated many meditations on the theme in the
centuries that followed. As Roger Launius observed in his essay “Prelude to the Space
Age,” Kepler’s account includes speculation “on the difficulties of overcoming the
Earth’s gravitational field, the nature of the elliptical paths of planets, the problems of
maintaining life in the vacuum of space, and the geographical features of the Moon.”®
In 1980, Carl Sagan suggested that Kepler deliberately engaged with fiction as a means
to “explain and popularize science.”’ For Kepler, embedding scientific theory within a
fictional premise likely provided a safeguard in politically volatile times—to distance
the author from some of the more controversial aspects of his scientific theories—as
well as providing an opportunity to indulge in speculation about the nature of the
lunar landscape that would, perhaps, seem out of place in a scientific treatise.'® Like
many of the early works of space fiction, Kepler pondered possible ways to undertake
such a journey. In Somnium, the journey would be facilitated by a combination of opi-
ates and witchcraft. Although taking only four hours in duration, lunar travel, as it was
described, was only possible during a solar eclipse, incredibly dangerous, and unsuited
for the many. He wrote:

We do not admit desk-bound humans into these ranks, nor the fat, nor the foppish. But we
choose those who regularly spend their time hunting with swift horses, or those who voyage
in ships to the Indies, and are accustomed to living on hard bread, garlic, dried fish and other
abhorrent foods.
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The best adapted for the journey are dried-out old women, since from youth they are ac-
customed to riding goats at night, or pitchforks, or travelling the wide expanses of the earth in
worn-out clothes. There are none in Germany who are suitable, but the dry bodies of Spaniards
are not rejected."!

Despite the supernaturally assisted and narcotics enhanced travel, Kepler’s scientific
inclinations would again prevail, when two years later in a letter to Galileo, he wrote:

It is not improbable ... that there are in-habitants not only on the moon but on Jupiter too. ...
But as soon as somebody demonstrates the art of flying, settlers from our species of man will not
be lacking. ... Given ships or sails adapted to the breezes of heaven, there will be those who will
not shrink from even that vast expanse. Therefore, for the sake of those who, as it were, will pres-
ently be on hand to attempt this voyage, let us establish the astronomy, Galileo, you of Jupiter,
and me of the moon."

While Somnium focused on travel toward, and a brief visit to, the moon, Kepler’s
thoughts would eventually turn to the possibilities of inhabiting the lunar landscape.
In 1623, while revising the original manuscript for Somnium, he mused on the possibil-
ity of developing a City of the Moon work as a counterpoint to Campanella’s utopian
City of the Sun (1602)."

As fantastical as Kepler’s schemes were, such accounts were frequently used to lay
out scientific theories. Early narratives in the genre of space fiction consistently imag-
ined scientific firsts centuries before they would become realities. For example, as Lau-
nius noted, the first fictional traveler to journey to the moon using a rocket was in
1649, in Cyrano de Bergerac’s Voyage to the Moon, utilizing a method that anticipated
Newton’s third law of gravity."* By the eighteenth and nineteenth centuries imagined
anecdotes of space travel were to become relatively commonplace, in particular, imag-
ined journeys to the moon and Mars. Such work capitalized on the increasing popular-
ity of travelogues, travel literature, and the “castaway” narrative, describing fantastical
visions of accidentally discovered worlds, frequently with scientific or philosophical
subtexts. Beyond simply traveling to the moon, writers began to imagine the possibili-
ties of encountering built works, alien civilizations, and colonizing these landscapes
themselves.

In 1827, George Tucker’s satirical Voyage to the Moon, saw space travelers utilize an
airtight, copper vessel with sliding doors and a primitive form of mechanical ventila-
tion. Whereas Keppler’s supernatural journey could be completed in four hours, Tuck-
er’s took three days. Upon arrival Tucker describes the territory of Morosofia and its
principal city, Alamatua which, like the cities known on Earth, included public build-
ings, shops, and streets. Alamatua contained approximately two thousand houses that
were constructed from “soft shining stone” with “porticoes, piazzas, and verandas,
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suited to the tropical climate of Morosofia.” The native inhabitants had also built
“hot-houses,” which he suggested commonly featured mirrored ceilings that “at once
reflected the street passengers to those who were on the floor, and enabled the ostenta-
tious to display to the public eye the decorations of their tables, whenever they gave
a sumptuous feast.”" Alamatua’s hothouses were, likely, the first literary imagining of
the possibilities of an artificial environment for the extraterrestrial cultivation of food,
one that would later feature in cinema, such as the greenhouses that served as arks in
Silent Running, and prefigure the visions of architects and societies to come, particularly
those that imagine the space laboratory.

While Tucker’s account described a civilization built by the moon’s native inhabit-
ants, other writers began to imagine the possibilities of building on, cultivating, and
colonizing the moon. Among the earliest of these was Edward Everett Hale’s The Brick
Moon (1869-1870)—a serialized story that involved both space travel and lunar colo-
nization. The work is notable, as Launius identifies, for entailing “the first known pro-
posal for an orbital satellite around the Earth.”'® Like Kepler’s fusing of science and
fiction, Hale’s narrative is interspersed with laborious scientific calculations and rea-
soning, and tediously detailed accounts of the vessel’s construction. The final form,
a brick moon, in its appearance was like that of “conglobated bubbles undissolved.”"
Numerous subsequent illustrations of this vessel consistently show a structure that
closely resembles the spherical domes of eighteenth-century architects Claude-Nicolas
Ledoux and Etienne-Louis Boullée.

As Nancy James notes, “fiction’s first artificial satellite becomes the first manned
satellite” when the structure is inadvertently launched into the sky with thirty-seven
temporary residents (who had been seeking refuge from the winter within the warm
spheres) still inside—to be lost for a year.'® In Hale’s story, the first structure on the
moon is the vessel that had transported the characters there. As was the convention
of the castaway genre, a series of convenient coincidences and accommodating condi-
tions allow the inhabitants to not only survive, but to also cultivate their own sources
of food and water. As with Sommnium, the moon’s climate is slightly tropical, yielding
improved crop fertility, and prompting the basic building blocks the characters have at
hand, such as lichens and chickens, to evolve into more productive and exotic species
such as palms and hemlock, dodos and ostriches. As James writes, “The entire surface
of the Moon is available for such activities as farming and outdoor recreation since the
inhabitants still live inside the spheres.”' Marooned on the moon, in the brick moon,
a hermetic microcosm of society emerges that fuses the traditions of both castaway
narratives and utopian fiction.
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In The Brick Moon, the lunar surface is (as we now know) improbably farmed, its
tropical and fertile conditions anticipate future concepts for the cultivation of space
environments utilizing greenhouses. At this time, schemes for imagined space travel
and the colonization of the moon began to move from literary exposition to scientific
discussions. Thirty-five years after Hale’s serialized novella, the idea of an orbital space-
ship was taken up by a Russian school teacher named Konstantin Tsiolkonvsky who,
like many of his predecessors, authored both science fiction and speculative science.
His proposal for an orbital spaceship was published in a Russian science journal. One of
the unique features of Tsiolkonvsky’s scheme is the inclusion of a “space greenhouse”
that, as Donna Goodman notes, “formed part of an enclosed ecological system.”* The
enclosed ecological system was to become the hallmark of twentieth-century schemes
for space colonization. The hothouses of The Brick Moon and Tsiolkonvsky, while prin-
cipally included in their narratives as a means to cultivate food in the context of long-
term space colonization, anticipate later scientific research laboratories.

At around this time, in the 1920s, the first serious proposals for space stations begin
to emerge. Among them, Hermann Oberth proposed a scheme for communications,
the scientific observation of weather, and a means of enabling the refueling of space
vehicles.”' In his 1920 book The Problem of Space Flight, Hermann Noordung suggested
a doughnut-shaped structure for scientific observation of Earth that was to be of suffi-
cient size and density as to generate an artificial gravity.”* The proposal included living
quarters and an observation deck, as well as means to generate its own power.”

In the 1940s, proposals continued to be made with increasing seriousness, particu-
larly as the Douglas Aircraft company began undertaking studies toward developing
space technologies.* During the 1950s, discussion of the potential to colonize space
moved from scientific discourse and science fiction, into the mainstream media. Seem-
ingly impatient with the slow progress of real space exploration in comparison with its
fictional counterparts, in March 1952, Collier’s Weekly published a space-themed issue
titled “What are we waiting for?” Among the various ideas discussed in the issue was
a future space station that would be a functioning residential laboratory. In an article
titled “Crossing the last Frontier,” Wernher von Braun wrote: “Scientists and engineers
now know how to build a station in space that would circle the earth 1,075 miles up.
The job would take 10 years, and cost twice as much as the atom bomb. If we do it, we
cannot only preserve the peace but we can take a long step toward uniting mankind.”*

The promise of a future space station was also elaborated in Willy Ley’s article in the
same issue, titled “A Station in Space,” which promised a “self-contained community,
this outpost in the sky will provide all of man’s needs, from air conditioning to artificial
gravity.” Ley continued, “Life will be cramped and complicated for space dwellers; they
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Figure 9.2

Hermann Noordung, Three-Unit Space Station Concept, 1929. Source: NASA.
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will exist under conditions comparable to those on a modern submarine.”*® The essay
proceeded to lay out the details of the purpose of the space station, which was primar-
ily to be focused on scientific endeavor and mechanical systems, as well as other fea-
tures that would support its the functionality—ranging from sleeping quarters through
to observation and communication equipment. Ley envisioned an interconnected net-
work “with rocket ships in space, and with the space taxis that carry men from rocket
ship to space station.”?

It was during this time that the space race officially began. Conversations shifted
from scientific speculation and literary imaginings into the realm of the public and
politics. Perhaps the greatest advancement toward realizing a laboratory in space came
on April 20, 1961, eight days after the Russian cosmonaut Yuri Gagarin became the first
human to travel into outer space. U.S. President John F. Kennedy sent a panicked mem-
orandum to his vice president, Lyndon Johnson, requesting an urgent report on the
state of the space program. In the note that proved to be the catalyst for the manned
Apollo missions to the moon, the president inquired, “Do we have a chance of beating
the Russians by putting a Laboratory in Space, or by a trip around the moon, or by a
rocket to land on the moon and back with a man. Is there any other space program
which promises dramatic results in which we could win?”*®

The perceived urgency of an American response to the latest in a series of milestones
achieved by the Soviets was perhaps best indicated by the third question on the memo-
randum. Here Kennedy inquired, “Are we working 24 hrs a day on existing programs?
If not, why not?”* Fueled by Cold War anxieties, and beaten by the Soviets to the most
significant milestones in the race to space, the president’s plea was ambivalent as to
whether the most pressing goal for his country was to be the extraterrestrial conquest
or the promotion of U.S. science, though clearly the one was entailed in the other.

The following month, Kennedy addressed Congress in the hope of obtaining addi-
tional funding to further the American space efforts. This address, taking place a few
days after Alan Shephard became the first American in space, had a more measured
tone. Having so recently experienced the taste of triumph, the president hoped to
capitalize on the event’s energy and excitement in order to secure the necessary fund-
ing to meet America’s space goals. The ultimate goal was “to win the battle of men’s
minds.” Kennedy’s polished rhetoric became a measured call for “the new frontier of
human adventure,” a “great new American enterprise,” and a gesture of leadership.*
Public discussion of the space race, at this time, was predominantly focused on the
“Race with the Russians.” These two documents highlight the early tensions between
exploration and science, politics and propaganda that characterized the first fifty years
of the space program. As such, the early forays into space were presented as acts of
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frontiersmanship, undertaken largely by military personnel, rather than exploration by
scientists.!

While matching the Russian milestone was an important coup, it would be impor-
tant that America reach the next milestone first. Robert C. Seamans Jr., then the associ-
ate administrator of NASA, later recounted a meeting that took place the day after the
Shephard flight, whereby

we all agreed that the fourth major reason for space, namely national prestige or national security
in a broad sense, had been overlooked, had been misunderstood, and that we had to do some-
thing that was significant and appeared to be significant on a world-wide basis. ... I remember
that the Secretary [of Defense, Robert McNamara] wondered if the lunar landing was a big enough
jump, feeling that the Soviets were possibly far enough ahead that they would get there before we
did, even if we made a very intensive effort. He wondered if we shouldn’t be considering manned
planetary flight.”

The president’s April 20 memorandum was by no means the first reference to a labo-
ratory in space; rather, historical documents show that this had been one of the less
publicized long-term goals of the space program since the 1950s.>* A 1962 document
outlining the objectives of the space program, identified the three key goals:

1. To provide insurance for the United States that its science and technology will not become
obsolete in an age of explosive advances in scientific knowledge, engineering techniques and
other technological innovation

2. To provide insurance against the hazards of military surprise in space technology and the pos-
sible adverse psycho-political consequences

3. To lead the world in the space age in such a manner as to derive benefits for all mankind.*

Thus, even at this stage, science was clearly seen as a means to preserve America’s
position. Among its principal assumptions, the document states that a lunar base was
to be established within five to seven years of achieving a lunar landing. The mission
target for 1966 included a “Three-Man Orbiting Laboratory,” with the aim of achieving
capacity to accommodate twelve men between 1970 and 1975.%° In April 1963, Marvin
Miles of the Los Angeles Times reported that NASA was seeking expressions of interest
for developing a space laboratory. The paper stressed that project approval had yet to
be granted, qualifying that the call was a reflection of their “continuing interest in the
project.” Outlining the benefit, Marvin wrote, “Crew members themselves would be
subjects of experimental studies on human effectiveness and abilities in space.”*

Seizing on the commercial possibilities offered by the anticipated space laboratory,
in 1967 Barron Hilton (then chairman of the Hilton Corporation) speculated on the
possibilities of an “Orbiter Hilton.” In a 1967 address made to the American Astronau-
tical Society, he described two prospects for his company’s possible foray into space
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hotels, the first being the Lunar Hilton—which would be buried underground—and
the second being the Orbiter Hilton. The latter, he speculated, was the most feasible
given conversations he had undertaken with his friend Don Douglas Jr. (of the Douglas
Aircraft), whose company, Hilton noted, had been exploring the concept of a space
laboratory. It was anticipated that Hilton would lease space for its hotel from this labo-
ratory, thus providing a temporary residence for scientists and other visitors.”’

The shift in motivation from exploration and frontiersmanship to science was
underscored on the very day of the first moon landing. On July 21, 1969, the New York
Times published a long essay written by George E. Mueller, a NASA official, the title of
which proclaimed “In the Next Decade: A Lunar Base, Space Laboratories and a Shuttle
Service.”*® The article lay out the technologies developed for the space program that
had already been adapted and implemented for life on Earth. Mueller declared that
a “large flexible space station” comprising modular components was a logical next
step in order to exploit the possibilities of weightless environments for generating new
knowledge for Earth.

In the following decade, real progress was made toward realizing a laboratory in
space. Once again, the American efforts were beaten to key milestones by the Rus-
sians, who launched Saylut in 1971. The first American space station, Skylab Orbital
Workshop, was not launched until 1973, and crashed to earth, landing near the remote
town of Esperance, in Western Australia in 1979.%° During its lifetime, the latter hosted
three manned missions. In addition to enabling scientific experiments, Skylab offered
the opportunity to explore ideas of comfort and habitability in space. Between 1967
and 1973, NASA engaged industrial designers Raymond Loewy and William Snaith
as “habitability consultants” to undertake a series of studies for the design of space
environments, to be implemented on Skylab. Their sketches, and subsequent full-scale
mock-ups, show an organized imagining of the realities of space life, and the need to
design new equipment and procedures to undertake the most basic functions in this
new environment. The grueling nature of space habitation was to be tested to the
limits on Skylab’s final mission—when, after eighty-four days in space, the astronauts
famously went on strike.*’

In parallel, real progress in space exploration furnished a new range of speculative
proposals for space stations, such as the space colonies outlined by Gerald O’Neill in
The High Frontier: Human Colonies in Space of 1976, or the Spider Space Station concept
of 1977, with its ring-form resembling Noordung’s 1939 concept. The reality of the
space laboratory was to prove vastly different from that established in the cinematic
representations, which in many ways paved the way for their existence. The spacious,
minimalist, modernist temples to science and human achievement represented in films
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Figure 9.3b
(b) Raymond Loewy and William Snaith, full-scale mock-up for a proposed artificial-G, shuttle-
compatible space station. Source: NASA/MSFC.

such as Stanley Kubrick’s 2001: A Space Odyssey (1969) or, its ruined form, in Andrei Tar-
kovsky’s Solaris (1972) were contemporaneous with the earliest venture of international
space programs. Such depictions, through to, more recently, Ridley Scott’s The Martian
(2015), stand in contrast to the cluttered and cramped submarine-like existence of real
space travel. In the “race to space” both the Americans and the Soviets were repeatedly
outdone by the imagination and experiments of earthbound visionaries in the 1960s
and 1970s, who pushed the limits of human habitat and science with experimental
architecture and science fiction.

The focus in recent years has been on the building of the International Space Sta-
tion, which commenced its piecemeal construction in 1998. During its construction,
the astronauts were to add a new role to their existing ones of explorers, diplomats,
and scientists—that of construction laborer. Permanently manned by an international
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Figure 9.4

“Spider” space station concept, 1977. Source: NASA.

crew, ferried to and from by the Russian Soyuz spacecraft, the International Space Sta-
tion, in uniting the key participants in the space race, was a symbolic end to the very
international rivalries that made it possible.

Conclusion

Despite the seriousness of the program’s aims and the personal sacrifice of its seques-
tered crewmembers, the MarsS00 mission was widely mocked in the media. Before the
marsonauts had even begun their extended stay in the IBMP shed, a headline in The
Guardian newspaper on June 4, 2010, conveyed a sense of their defensiveness: “Mars
mission in a Moscow hangar is no joke, say astronauts.”*! Another headline in the same
newspaper in a January 2013 issue (well after their stay finished and the crew emerged
exhausted and demoralized) read, “Fake mission to Mars leaves astronauts spaced
out,” continuing with the subheading, “Trip to Mars in pretend spaceship on Moscow
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industrial estate affects sleep, activity levels and motivation of six-man crew.”** Follow-
ing decades of conspiracy theories claiming the U.S. Apollo 11 moon landing on July
20, 1969 had been faked, a simulated Mars mission in a Russian shed was an irresistible
target, particularly for the Western media about to enter what has since come to be
known as a “post-truth” age.

Then again, the parodied treatment of the Mars500 mission was perhaps due in part
to the unconvincing aesthetics of its cramped laboratory, with its laminated wooden
flooring, faux-timber wall paneling, shelves of knick-knacks, and store-purchased furni-
ture, including a Persian-style rug and floral cushions, particularly in comparison with
Loewy and Snaith’s carefully curated Skylab mock-ups that included Saarinen’s Tulip
Chairs, and a “model” styled with futuristic fashion, or the more sophisticated designs of
Biosphere 2 or the International Space Station (to say nothing of the unworldly Edenic
glasshouses in Silent Running [1972] and Elysium [2013]). Paradoxically, compared to
these monumental and aesthetically futuristic contraptions, the “shed” simply wasn't
believable. With its all-male crew, shabby and mismatching décor, and a steady stream
of photographs of breakfast-table high jinx in t-shirts and shorts, the crew too closely
resembled a household of students abroad on the Erasmus program. Such impressions
were not helped by an oft-reproduced image of a weightlessness simulation, which an
obscure caption on the ESA/Mars500 image database notes, was achieved as a result of
digital image manipulation, rather than scientific experimentation.*

There may be additional reasons why such experiments in space travel and living are
suspect or incredible (for being unbelievable). As analogues—not so much of “nature”
as we know it on Earth, but rather of the terrestrial environment’s boundless, vacuous,
and irradiated “other” of interplanetary space—the Mars500 spacelab and additional
examples of “true” space laboratories launched into the void or imagined floating
there in books and films are philosophically baffling as habitats. For one thing, the
highly artificial character of the spacelab environment challenges expectations and
circumstances required for “normal” science to proceed. Life on board carries height-
ened and potentially catastrophic risks arising from inadequate training, insufficient or
faulty technology, and a range of other factors that threaten the conduct of scientific
methods. Replacing the astronauts (of whatever ilk) with dogs, chimps, or robots may
seem to provide a solution, rendering the scientific enterprise on board more fully
closed and reliable, though the substitution merely removes the sociology one small
step (or giant leap, to quote Neil Armstrong) further, beyond the experimental enve-
lope of the vessel to mission control, to Earth. Tellingly, no space film has robots that
wholly replace its human cast (perhaps only one or two has a robot as its hero and
then, accidentally), while characters like the psychopathic computer “Hal” in 2001: A
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Figure 9.5a, b
(a) Mars500 crew eating breakfast, June 2010. Source: ESA/Mars500 crew. (b) Mars500 crewmem-
bers Romain, Yue, Diego, and Aleksandr preparing an ECG recording. Source: ESA/Mars500.
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Figure 9.6

Mars500 crewmembers experience simulated weightlessness courtesy of digital manipulation,
April 1, 2011. Source: ESA/Mars500.

Space Odyssey and corporate android operative “Ash” in Alien (1979) demonstrate how
technological systems can be as corrupt, dysfunctional, or deceptive as their human
makers. As Latour reminded us nearly forty years ago, his observation still valid today,
science has established its unique cultural authority partly by excluding the sociology
of laboratory life.** Thus, among the “experts” included among the crews of explorers,
diplomats, and scientists in recent collaborative missions on board Mars500, Skylab,
or the International Space Station (or in films like The Martian or Life [2017]), the roles
of space sociologists and anthropologists have been left unfilled. In space films, while
the tribal behavior of alien species may fascinate some crewmembers, no one seems
to take much of a professional interest in the interpersonal dynamics governing their
fellows. Such disinterest exacerbates the disorienting effect of mixed demands upon
space travelers that they be adventurous, tactful, and reasonably objective all at the
same time.
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Just as the preceding observations reinforce the prevailing idea among philosophers
of science that scientific enterprise does not occur in a (social) vacuum, the conduct
of space travel is acutely vulnerable to factors “outside” the experimental envelope,
including cultural and political pressures. While much valuable space research is now
routinely conducted using remotely controlled interplanetary or interstellar probes,
these fail to fully capture the public imagination or attract political patronage in the
same way that the prospect of a manned mission to Mars or beyond does. As Ken-
nedy noted in his famous “moon speech,” delivered at Rice University, which super-
charged the U.S.-Soviet space race, the allure of space exploration is in the challenges
it poses.*

Having taking the American public on more than one far-flung ride, Kennedy’s con-
temporary successor, President Donald Trump, has stated his goal to land Americans
on Mars by the end of his second term, a clear rebuff to NASA’s more modest plan to
see humans on the Red Planet sometime after 2030.* Trump’s chutzpah plays into
the national mythology of the adventurous disposition and scientific superiority of
the United States—at a time when these qualities are under question and scientific
research budgets have diminished. Trump’s mission relies on faith in the innateness
of American leadership propagated in Hollywood disaster films from the 1970s—such
as The Poseidon Adventure (1972) and The Towering Inferno (1974)—where salvation is
delivered just in time by the few people standing tall above the crowd of willing fol-
lowers whose authority has been sharpened by exceptionally audacious lifestyles and
challenging life experiences. This is an ideological construct that has helped more than
one U.S. astronaut find success on the American political scene following their retire-
ment from space. John Glenn Jr., the first American to orbit the earth (February 1962),
is the most well-known figure, but the list also includes Edwin Garn who flew on the
space shuttle Discovery (April 1985) and Clarence Nelson who was an astronaut on the
shuttle Columbia (January 1986). All three became U.S. senators. Conversely, faith in
American leadership adds further poignancy to the biographies of former space travel-
ers whose post-flight lives have been marred by depression and alcoholism, challenges
documented, for instance, in the autobiography of former Apollo astronaut Edwin
(Buzz) Aldrin Jr.*’

Finally, the prospect of human life being contained and conveyed within the space
laboratory carries a provocative charge for another reason. The prospect seems to
heighten long-standing tensions that come from knowledge of our species’ evolu-
tion and habitation of Earth. One of these appears in a narrative conflict commonly
found in literature, particularly in fiction with an environmental or pseudo-ecolog-
ical cast such as Victorian-era topographical literature. These are the stories about
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nineteenth-century Europeans who find themselves conveyed to remote and geo-
graphically distinctive landscapes, such as the Scottish Highlands or the Swiss Alps,
where they find themselves overwhelmed by the sublime. Or, it may be the exotic ter-
rain of remote tropical islands where Europeans are shipwrecked and obliged to apply
their characteristic skills and learning to the taming of “wild” nature. The conflict
derives from two opposing perspectives on what makes humans distinct from nonhu-
man animals. One sees humans as wholly determined by nature, incapable of escaping
their genetic inheritance. The other sees humans as blank canvases shaped by cul-
ture. Victorian writers, who liked to situate their characters’ romantic distractedness
in the tropical glasshouses of public gardens or big houses, invoked a dreamlike state
to resolve the conflict. The physiological discomfort of the hot, humid environs of
the glasshouse was momentarily reconciled with the protagonist’s hot-bloodied pas-
sions by wistfully wondering “What if, if only Gerrard (or Hermione for that matter)
were here?” In space movies, a comparable hiatus occurs when traumatized characters
briefly reconnect via teleconference or voice message transmitted from loved ones on
Earth: “What if, if only I were not here?”
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10 The Urbane Laboratory: Applied Sciences New York

Russell Hughes

The socialization of scientists at all scales, from laboratory to park to precinct, is con-
sidered essential to provoking the chance fortuitous encounters that purportedly yield
higher rates of scientific discovery and production. While strategies of spatial con-
nectivity in scientific facilities have been attempted for well over half a century, today
we see social and cultural infrastructures increasingly deployed to meet these ends.
With the trend toward imagining entire cities as vast “urban laboratories” cosmopoli-
tan or “global” cities find themselves ready-made in this regard, and thus in a distinctly
advantageous position.

New York’s quest to become “the new technology capital of the world” sees it invest
in an elaborate scientific infrastructure that draws heavily on its considerable cultural
resources.' Conflating the appurtenances of the city’s finance, media, advertising, fash-
ion, art, and entertainment “worlds” with those of a Silicon Valley start-up community,
Applied Sciences New York (ASNY) constructs an alluring new scientific imaginary by
which to attract the critical resources of talent and capital essential to “innovation.”
Anticipating every field of science to evolve until it becomes computer science, this
boutique, bespoke brand of “digital urbanism” is designed as much for the histrionics
or business of selling science as the doing of it at the laboratory bench. It conjures a
speculative scientific milieu, one in which posture and projection are privileged over
empirical merit.

The Urban Laboratory

The coming of the “urban century” anticipates nearly three billion additional people,
mostly in developing countries, will enter cities over the coming thirty years.” While
the prize economic opportunity in these emerging markets will be the combined pur-
chasing power of these people entering the “consumer class,” in the short to medium
term it is the growth of the cities within which these consumer markets will boom
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that promise the most bountiful returns for investors.” The haste of urban develop-
ments, and the unprecedented experiment in mass-scale conurbanism they produce,
what the Wall Street Journal describes as “a threshold moment for humankind,” ques-
tions the capacity of cities, already under extreme duress, to successfully accommodate
this influx.* At this soteriological juncture, the commercial rhetoric of “smart cities”
has broadened to encompass the experimental, “superorganismic” qualities of cities
as “urban laboratories.” Here, the developers of civic software promise not only to
optimize and maximize the infrastructural performance of cities, but also to granu-
larly gauge the health, interactions, opinions, activities, habits, swarms, moods, and
metabolisms of their multifarious populations. Giving credence to the notion of the city
as digitally “sense-able” or “sentient,” this new species of digital urbanism produces a
novel kind of “spatialized intelligence” from which a suite of innovative, smart civic
commercial applications and opportunities ensue.’

With the city as the site, source, and now experimental subject of the scientific
endeavor, it is municipally mandated that cities compete to attract the critical resources
of capital and talent upon which twenty-first-century innovation and economic pros-
perity depend. Yet, what we are seeing in this competition is less a concentration on
techno-scientific credentials, and more a focus on the capacity of cities to generate the
ambience of innovation, as if atmosphere itself was an indispensable element of the
scientific experiment.® Cities with vibrant bohemian cultures emanating metropolitan
“buzz and fizz” are considered essential to the flourishing of the “creative class,” for the
socialization of scientists among their interdisciplinary selves, but also with members
of the entrepreneurial sector whose venture capital and angel investment are funda-
mental to science’s ongoing tenability.’”

Of the thousands of cities across the world retrofitting and rebranding in this regard,
the singularly most comprehensive, aggressive, and self-aggrandizing quest for techno-
cratic civic transformation and global innovation domination thus far seen, is that of
New York. Reminiscent of the way in which New York systematically overtook Paris as
center of the modern art world in the aftermath of World War II, the smart civic brand-
ing at the heart of ASNY is similarly unique in its presentation of the next generation of
“innovation” as one produced, and consumed, through a suite of elitist, exclusive “life-
style” choices.® This chapter will analyze two major techno-scientific developments
related to ASNY, Cornell Tech, and Hudson Yards, to demonstrate the ways in which
the lifestyle qualities they express power and amplify the complex risk management
techniques that underwrite the metroeconomics of smart civic innovation.’
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“The New Technology Capital of the World”

In 2002, in the aftermath of the 1999 dot-com collapse and the 2001 terrorist attacks,
New York’s wealthiest citizen, Michael Bloomberg, was elected mayor on the basis that
he could leverage his entrepreneurial talents and industry connections to reestablish
the city as an economic world leader. One of Bloomberg’s key aims was to diversify New
York’s economy to reduce its reliance on the vulnerable financial sector. Inspired by
the success of homegrown tech companies Gilt Groupe, Etsy, Tumblr, and Foursquare,
and the blossoming of high-technology startup districts Silicon Alley and DUMBO,
Bloomberg envisioned New York as the place to merge finance, advertising, and media
with emerging mobile platforms. Following extensive consultation, New York City Hall
learned that a critical mass of digital engineering talent was needed to capitalize on
this as yet underexploited tech niche. Though home to several high-ranking engineer-
ing schools, New York did not produce enough engineering graduates to compete with
successful innovation districts like Silicon Valley or Boston’s Route 128, nor did it have
the necessary industries and associated incentives to keep them post graduation. To
this end, the Bloomberg administration drafted an audacious plan to not merely make
New York competitive with other high-tech centers but to eclipse them. Speaking to
this scheme, U.S. Senator Charles E. Schumer declared—in the customary local vernac-
ular—“look out Silicon Valley, look out Boston, New York will be second to none.”"
On December 16, 2010, Bloomberg announced the Applied Sciences New York com-
petition. Designed specifically to “increase the probability that the next high-growth
company, a Google, Amazon, or Facebook, will emerge in New York City” it sought
expressions of interest from academic institutions and/or joint consortiums to cre-
ate a state-of-the-art applied science campus.'' The competition stressed the impor-
tance of articulating links with corporate partners who would be “co-located” on site,
“strongly” encouraging “proposals that also include space for related commercial activ-
ity such as business incubators, corporate research and development facilities, and
spin out companies.”'? As incentive, City Hall would provide acreage on a number
of prime development sites in the city, and up to USD 100 million in capital infra-
structure expenditure and/or city-backed loans." A little over one year later Bloomberg
declared the winner: the joint proposal between Cornell University and the Technion
Israel Institute of Technology to build a USD 2 billion, 2.2 million-square-foot (204,000
square meter) campus on Roosevelt Island." Such was the strength of unsuccessful
proposals that eighteen months later Bloomberg announced a second stage of ASNY, a
Center for Urban Science and Progress (CUSP) led by New York University to be built in
downtown Brooklyn." This was followed by a third stage, the Columbia Institute for
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Data Sciences and Engineering in Uptown Manhattan, and lastly the Carnegie Mellon/
Steiner Studios Digital Media Program to be built in the former Brooklyn Navy Yard.'®
Collectively the four ASNY projects are expected to generate over USD 33.2 billion in
nominal economic activity, more than 48,000 permanent and construction jobs, and
approximately 1,000 spinoff companies by 2046."

Critical to this innovative endeavor is a Memorandum of Understanding between
City Hall, ASNY’s CUSP, and their corporate partners that center on the concept of New
York as a “living laboratory.”'® With financial and mentoring support from technology
companies IBM, Cisco, Con Edison, National Grid, Siemens, Xerox, AECOM, Arup, and
IDEO, CUSP and its corporate partners will access New York’s raw civic data to research
and develop technologies that address the critical challenges and emerging growth
opportunities in the provision of civic infrastructure, technology integration, energy
efficiency, transportation, congestion, public safety, and public health.” City Hall’s
brokering of complementary ventures, such as CUSP’s partnership with the Hudson
Yards redevelopment, to be outlined shortly, further buttress ASNY’s stake in the emerg-
ing field of “urban informatics.” ASNY'’s state-academy-industry partnership seeks to
corner this market in its infancy, cultivating a winner-takes-all “first mover” advan-
tage by swiftly transferring local R&D into lucrative exportable products to aspirational
urban laboratory markets across the developed and developing world.*

Despite Harvard Professor of Architecture Antoine Picon declaring that smart digital
technologies “have not modified the physical structure of the city,” two key ASNY-
related projects under construction, Cornell Tech and Hudson Yards, strongly suggest
otherwise.”’ ASNY’s architectural and urban plan does not merely guide the hands-on
“social” production of digital urbanism, for at this early stage these buildings also oper-
ate as the primary interfacial media and vehicle for the formal expression of the proj-
ect’s ideas and ideals. Concomitantly the projects function as engines of attraction to
the venture capital and angel investment so critical to innovation’s ostensible ex-nihilo.
An examination of their sites yields much in the way of understanding ASNY’s brand of
twenty-first century techno-science as an ensemble production, and in particular, the
importance of the projection of lifestyle as a critical scientific actant within it.

Cornell Tech

Situated prominently in the sight lines of the altitudinous boardrooms and corner
offices of Midtown Manhattan, and the exclusive residences that line the East River,
the area of Roosevelt Island south of the Queensboro Bridge is a premium location by
which to visually showcase the source of New York’s future economic fortunes. This
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Figure 10.1
Cornell Tech, Stage One. Photograph by Philip LoNigro, 2017.

is home to ASNY’s flagship campus, Cornell Tech, the first stage of which opened in
2017. No less impressive are the firms appointed to design this “iconic” site and its vari-
ous programs from scratch: Skidmore, Owings and Merrill (SOM) are responsible for
the campus master plan; Morphosis Architects, Weiss-Manfredi, Snghetta, and Handel
Architects for the campus buildings; and James Corner’s Field Operations for the cam-
pus landscape.

The first thing to note in the site design is the naturally elevated circulation spine
running through the center of the campus north to south. Situated nineteen feet
(almost six meters) above sea level, the ‘“Tech Walk’ follows Roosevelt Island’s natural
ridge. It seamlessly integrates landscape and built form, with pedestrian paths sloping
right “up to the front doors and into the buildings.”** Providing a sense of connec-
tion to all the elements of the site, the ridge additionally serves as a natural safeguard
against a five-hundred-year flood event.”® These ecological sensitivities foreground the
more overt desire, as stipulated in the original ASNY Expression of Interest, for the
campus to become the largest “net-zero” energy project ever built in the eastern United
States.”* To meet this goal, Cornell Tech is designed around a massive solar array (the
“lilypad”) and 400 geothermal wells that together generate enough power to supply all
of the campus energy needs on site. These technologies concurrently function as a core
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feature of the wholly in situ living laboratory of sustainability research to be conducted
in the Built Environment hub of Cornell Tech’s academic curriculum. A 350-apartment
residential tower, The House, designed by Handel Architects, socially engineers these
green aspirations to an extreme degree, with residents required to actively monitor and
minimize their individual carbon footprints.”

These impressive ecological credentials are nonetheless epiphenomenal to Cornell
Tech’s true test of sustainability, the generation of innovative energy between students,
faculty, and corporate partners co-located on site. Thom Mayne of Morphosis Archi-
tects has the task of fulfilling this program in the first academic building, the Bloom-
berg Center. Mayne is a pioneer of the parametric approach to architectural design, and
has completed numerous high-end educational facilities.?® Yet despite this form in the
field, he contends that a campus building such as that required for Cornell Tech has
“no modern prototype. You have to have a completely different model which has to do
with transparency ... exposing social connectivity and breaking down the Balkaniza-
tion that happens departmentally.”?” Mayne’s design resists the urge to predetermine
the building’s program around any particular notion or ideal of “innovation” lest its
potential be limited. Mayne describes the “dialogue” of the building as articulating a
complete “lack of privacy” and a “radical promotion of transparency,” stating “it will
be clear to someone visiting that this is not a typical academic setting.”?® This commit-
ment to “openness” extends to the alignment of the building’s atriums with those of
Manhattan’s grid across the East River, the interior stairwells at the western entrance
“spill[ing] out” into “the canyon of 57th street.” “You are,” says Mayne, “literally a part
of Manhattan.”*

The open leitmotiv extends to the design of the campus’s three departmental hubs
that will be distinguished not by the customary separate building, wing, or even floor,
but by modestly sized, permeable “hub lounges.” For more focused parties, zones with

” ou

workstations, “huddle rooms,” “swing spaces,” and “collab rooms” will be on hand.
Once promising discovery reaches the pointy end of transfer negotiation, “entrepre-
neurial patios” will present the requisite breathing space to nut out the all-important
distribution of intellectual property. This last activity is something the co-location or
Bridge building by Marion Weiss and Michael Manfredi is designed specifically to fos-
ter.” It is overshadowed by the imposition of the lilypad in what one commentator
describes as being in the “headlock of an older, stronger brother.”*' This doesn’t dampen
Marion Weiss’s excitement, however, at being offered an “opportunity unlike any other
we can think of.”** Charged with the task of cleaving the triple-helix partners of acad-
emy, civic government, and co-location corporate sponsors together, Weiss-Manfredi
see the Bridge as an opportunity to experiment within an experiment: “This campus



The Urbane Laboratory 225

Figure 10.2
The Emma and Georgina Bloomberg Center (Morphosis Architects) and the Bridge Building
(Weiss-Manfredi Architects). Photograph by Philip LoNigro, 2017.

here is an invention already, and this particular building, a co-location building, is
even more of an invention. Here’s a case where there’s a completely catalytic concen-
tration of academia, industry, and innovation in one place.”** Weiss’s partner, Michael
Manfredi, similarly contemplates, “how can we think of creating a kind of architec-
tural, in a way ‘hothouse’ that can make different kinds of people come together?”**
They contend that carving the building in two—*“and from that center an ability spilt
down, and up, so that the disconnection that one could experience in a core building
is now transformed into a catalytic connection between the landscape, between the
floors, and between the tenants, both academic and entrepreneurial”—will render the
“disassociation normally felt in [an] academic silo ... erased.”*®

This architectural erasure is a synecdoche for ASNY’s broader desire to eliminate the
barrier between higher education and industry. Inspired by the tech ecosystem that
blossomed around Stanford University, yet conceived along the lines of tech incubators
such as Y Combinator, Techstars, and General Assembly, Cornell Tech'’s co-location cor-
porate partners pay in the order of tens of millions of dollars to not only gain access to
experimental research, but also literally prescribe industry specific problems for grad-
uate engineering students to solve.’® Though the new institute offers unique “dual”
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Master of Applied Science degrees, that is, one from Cornell and one from the Technion,
the rites and rituals of the traditional university, and the production of first-class gradu-
ates for industry, are perfunctory and ancillary to the campus’s primary intention: the
realization of student potential in the present tense. This shift in the nature of intellec-
tual property production, the very thing that most high-technology companies stake
their future fortunes on, is best explained by the wunderkind origins of many iconic
tech enterprises. As per ASNY’s stated intention to produce “the next Google, Amazon
or Facebook,” according to the popular mythology, high-tech success begins with one
or two young, western, white, middle-class men. Immersed in a mélange of hardware
and software, and in possession of a prodigious, precocious, and prescient technologi-
cal insight, they assemble all the elements at their disposal to produce a breakthrough
product that becomes a socio-cultural “game changer,” commercial “cash cow,” and
foundation by which to launch a litany of other “world changing” ventures. Popular
culture—indeed the very network of digital infrastructure upon which popular culture
is disseminated—is replete with examples. Contrary to the fragmentation of identity
popularized at the dawning of the age of the ubiquitous screen by Sherry Turkle, echo-
ing Frederic Jameson’s earlier “schizophrenic” postmodernism, Picon contends that the
era of mass digitization, and its superstar CEOs, enable the reconstruction of the sov-
ereign “heroic figure.”*” He observes that the ebullient nature of smart city discourses
tend to have a “self-fulfilling” character in this regard, generating “the conditions that
make them feasible, in the same way as some political or economic forecasts influence
voting dynamics or market behavior by causing them to lean in the direction that
makes them possible.”*® The challenge, and opportunity, for ASNY, is how to transfer
the hero mythology from the (Stanford) dropout hacking away in his parent’s Northern
Californian garage, to a willingly enrolled ASNY student-resident-citizen.

A closer examination of the way the coordinates of “openness” and “erasure” pass
beyond Cornell Tech’s epidermal walls, to their exterior expression in landscape,
explains ASNY’s strategy for achieving this aim. SOM’s pedestrian-centric master plan
links the public spaces on campus to those on the island, in particular the Franklin D.
Roosevelt Four Freedoms Park at its most southern tip. New York’s Director of Capital
Projects and Planning Andrew Winters says the goal of the master plan is for “outside”
people to “feel like they're invited.”* Despite evidence suggesting this may be a dif-
ficult ideal to execute, Colin Koop of SOM elaborates on Winters’s “open” intentions.*’
Koop refers to the sinewy crossings on the master plan as “paths of desire” people will
naturally traverse, privileging positions that offer the best vantage to take in the “cin-
ematic” views of Manhattan’s architectural marvels.*' Reminiscent of similar strategies
used across town in the design of the celebrated Chelsea High Line park, Cornell Tech
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Figure 10.3
The Emma and Georgina Bloomberg Center at Cornell Tech. Photograph by Sperli, Wikimedia

Commons.

uses the same approach—indeed the very same landscape architect of the High Line,
James Corner of Field Operations—to reproduce this cinematographic effect. Mimetic
of scenes lifted direct from Woody Allen’s iconic 1979 film Manhattan, Cornell Tech'’s
landscape exploits the site’s panoramic vistas, providing an enticing new “must-see”
designer place for souvenir hungry flaneurs to flock—selfie poles in hand—en masse.
Yet attracting people into the orbit of Cornell Tech is, however, only the first stage
of the more ambitious landscape plan to centripetally propel the campus out into the
wider city. Corner calls his design for the “open space ground-plane” of Cornell Tech'’s
landscape a “tissue that’s going to hold it all together, so that it’s not just an ensemble
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of really great buildings, but something held by the matrix.”** Corner’s reference to this
mathematical principle, where all scales equal one another in order to multiply their
effect, alludes also to “the cultural, social, and political environment in which some-
thing develops.”** Here, New York City Hall plans for Cornell Tech go beyond educat-
ing the next generation of digital engineering talent; by ensuring access to affordable
real estate and infrastructural amenities, it also hopes to facilitate their entrepreneur-
ial expansion, thereby keeping that talent local once ripe. Former Cornell Tech Vice
President Cathy Dove envisions a “spillover” of innovation extending directly from the
campus, “flowing both west and east” along Roosevelt Island’s main transport routes.**
Long Island City’s relatively affordable, burgeoning creative communities gathering
around MoMA'’s PS1 and Silvercup Studios further south are critical destinations for
this expansion, as are select districts in the outer boroughs of the Bronx and Harlem
where tech incubators have already been kickstarted with funding from the Bloomberg
administration.*® To incentivize this viral spread, Dove says Cornell Tech is establishing
strategically placed “landing pads” throughout the city that will be the go-to destina-
tions for graduate success stories in swift need of expansion.*®

Whether or not ASNY’s industry-based curricula dispersed throughout urban sen-
tinels will be enough to lure the next generation of wunderkind digital innovators
from Silicon Valley and Boston remains to be seen. As Greg Pass, former chief tech-
nology officer at Twitter, and now Cornell Tech’s “Founding Entrepreneurial Officer”
concedes, the new institute is still “at a stage where we’re challenging all assumptions
and figuring out what the DNA of this new type of school should be.”* A closer foren-
sic inspection of the project’s architecture and urban plan reveals however, and in no
uncertain terms, who the progenitor of ASNY’s multiplicative source code is.

On SOM'’s master plan, “activation” lines are sketched for the intended indoor-
outdoor flow from ground to building. The paths merge into the mouth of Mayne's
double-height skylit café situated adjacent to a lecture hall and exhibit gallery. “You've
been to the Ace Hotel?” Mayne asks in an interview. “Their lobby is what this space
is.”*® Epitomized as the ideal place to do “casual business,” the open plan of the Ace
Hotel lobby, located on West 29th Street in Midtown Manhattan, has since been popu-
larized in the spatial organization of many big digital companies. A well-known local
derivative is the sixth-floor entry point at Bloomberg L.P., former New York Mayor
Michael Bloomberg’s privately owned financial software, data, and media company.*’
A mandatory elevator stop in his 731 Lexington Avenue skyscraper, Bloomberg L.P.’s
sixth-floor lobby tactfully weaves professionalism with pleasure as an array of open
expanses, free food points, and commingling areas make it a socially salubrious “gate-
way” experience to the other fifty-four floors of the building.
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Cornell Tech'’s ostensible dedication to “erasure” and “openness” therefore should
not be misinterpreted as “empty,” for laced throughout the campus reproduction of
iconic city sites, targeted curricula, and projected future alumni profile is the more vis-
ceral desire to reproduce, at scale, New York’s most successful entrepreneurial formula.
Bloomberg is an engineer by training whose company made its fortune selling innova-
tive financial software, data, and media solutions to Wall Street. Bloomberg L.P. is the
single most successful technology company ever started in New York, and Bloomberg
is its wealthiest citizen, incidentally the sixth richest person in the United States, the
eighth richest in the world.* In his decade-long tenure as mayor, Bloomberg’s retro-
fit of City Hall’s buildings transformed his own administration space into something
resembling an open-plan trading floor. Affectionately coined “Mike’s bullpen,” it spoke
eloquently of Bloomberg’s move into, and viral transformation of, state bureaucracy.
Given ASNY is his brainchild, the apotheosis of his mayoralty, and likely recipient of
much of the USD 49 billion fortune the seventy-five year-old intends to give away in
his lifetime, Bloomberg’s technocracy now extends through New York’s revamped aca-
deme with the intention of virally disseminating throughout the entire city economy.*'
As with the naming rights for Cornell Tech’s first academic building that Bloomberg
bought (in his daughters’ names, not his) for a USD 100 million donation, ASNY more
broadly wears his noblesse oblige signature stamp, the project nothing if not a citywide
program of social engineering more or less cloned in his image.

Intellectual Property: The Hudson Yards Redevelopment

Another project initiated during Bloomberg’s mayoral tenure speaks even more volu-
minously of these ambitions. The Hudson Yards redevelopment, at a cost of over USD
20 billion, is America’s “biggest ever real estate project.”** Hudson Yards is being built
on a platform covering six city-sized blocks of existing railway yards on the Westside
of Midtown Manhattan. On completion in 2027 it will provide over eighteen million
square feet (five million square meters) of mixed residential, office, and retail space.*
Chris Smith describes it as “the quintessential expression of Bloombergism: big, expen-
sive, highly manicured, with a fine-arts sheen and serious insider connections.”** As
striking as its extraordinary capaciousness is the heraldic claim that Hudson Yards will
house the world’s first-ever “quantified community.”** In a high-profile coup for ASNY,
its Center for Urban Science and Progress (CUSP) campus has established a partner-
ship with Hudson Yards to access all data from its embedded sensors, biometric recog-
nition software, and personal communication devices operated within it. Using this
information, CUSP will monitor and analyze pedestrian flows, vehicular traffic, air



230 Russell Hughes

Figure 10.4
Hudson Yards Redevelopment. Courtesy of Kohn, Pedersen & Fox Associates, 2017.

quality, energy use, waste disposal, and the health and activity of participating resi-
dents, employees and visitors.** CUSP envisions this real-time biometrically contained
urban data laboratory as potentiate for intelligently understanding and intervening in
the rest of the New York metropolitan area. It offers a prophetic glimpse into the future
of civic administration in not only New York, but, in accordance with ASNY’s ne plus
ultra export ambitions, all other emulative urban laboratories beyond.®

On one level, civic renewal ventures such as Hudson Yards, Cornell Tech, and ASNY’s
three other new campuses constitute the latest iteration of City Hall’s mission to curate
a bouquet of nouveau New York “experiences” for residents, tourists, and the film
industry alike. Part of Bloomberg’s original 2002 economic recovery plan, the renewal
of underutilized urban assets is part of a much broader project of civic revitalization
underway since the 1960s. Arguably as much about “value-adding” beautification and
gentrification as they are, in this case, about scientific education, research, and innova-
tion, raising New York’s property values socially engineers, in a process of stigmergic
autophagocytosis, the city’s citizenry toward higher socioeconomic brackets, activating
a series of economic levers benefitting City Hall’s bottom line. Furthermore, ASNY and
related projects’ triple-helicoid financial engineering generates transactional activity
stimulating its own kind of pecuniary bull market, a game New York more customarily
excels in.*®

Yet there is another dynamic at play in this complex economic equation, one that
courses deeper than the characteristically obvious or cosmetic. ASNY and related
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ventures, in particular Hudson Yards, are symptomatic of what are defined as paquebots
urbains.* Translated literally as “urban cruise ships” or “urban liners,” these large-scale
“hypertechnical, integrated and multifactional” developments with massive interiors
possess “all the essentials of public life in installation.”® They function as autonomous
worlds seemingly independent of the city in which they are situated. Dominique Lor-
raine attributes the emergence of these elephantine architectural-urban enclaves to the
financialization of the late twentieth and early twenty-first centuries.®’ Between 1993
and 2010, over half of the increase in national income in the United States went to the
top 1 percent of households.®” The years between 2009 and 2012 prove this to be an
exponentially accruing trend, with 95 percent of total income gains ending up in those
very same hands.®® For New York’s seventy-nine billionaires and nearly four hundred
thousand millionaires, a city in neck-and-neck competition with Beijing and London
for “capital of the world” by way of having the most of it, the construction of ever more
reified paquebots urbains is critical to attracting ever more capital by first and foremost
securing or “risk-managing” the interests of that capital already embedded in place.**
The importance of data security to this equation cannot be overstated. With auto-
matic trading algorithms responsible for nearly 70 percent of all financial trades in the
United States, most of which occur in mere fractions of a second, such is the criticality
of trading speed that a new fiber-optic cable linking Chicago to New York was built in
2009 for the purpose of offering three to four thousandths of a second faster delivery
than existing communications routes.’®> A new cable between London and New York
opened in 2015 at a cost of USD 300 million providing “unprecedented” transmission
speeds of “sub-58.95” milliseconds.*® Be it Hudson Yards with its looped fiber network
and on-site electric microgrid, among other utilities, housed forty feet above sea level,
or Cornell Tech’s energy self-sufficiency and elevation safeguarding it against power
outages and/or a 500-year flood, NYC’s new moon bases on either side of midtown
Manhattan offer more than mere physical refuge amid Hurricane Sandy-like disas-
ters.” They also register as panoplies of financial fortification, guaranteeing the band-
width to future proof capital—that cannot afford to be out of the financial game for a
femtosecond—from the inevitability of rising sea levels and/or increased meteorological
activity.®

In this last respect, ASNY’s ostensible commitment to “innovation” translates more
as risk aversion. It renders the city not so much “smart” as paranoid. This contradictory
logic reaches its apogee in the way “intelligence,” the purported currency of the smart
city, is not invested in its creative populace, but rather is outsourced to autonomous
third parties.
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Acceleration and Enclosure

ASNY’s urban plan is generated using the now-ubiquitous techniques of digital para-
metricism. Benjamin Bratton is suspicious of the upscaling of this design approach,
wherein the “smart city” is determined by “dense material and logistical equation]s]”
that operate like “spreadsheets waiting for the right formulas,” their primary design
interests “the flows of algorithmic capital and its spastic valuations of land, energy,
information, and human capital.”® Bratton’s argument is reminiscent of the aforemen-
tioned “a-signifying semiotics”—mentioned in the Introduction to this volume—that
Maurizio Lazzarato argues power and amplify the “silent mechanisms” of “mathemat-
ics, stock quotes [and] business.”’® Considered in the context of the complexities per-
taining to planetary scale computation today, Bratton discerns a significantly more
enveloping sign-system; an “accidental megastructure” he identifies as “The Stack.”
According to his Stack schema, the smart city-cum-urban laboratory is not an end in
itself, but rather is one of six “layers.” Listed from bottom to top as Earth, Cloud, City,
Address, Interface, and User layers, what we see with the advent of the smart city is the
“telescoping [of] descriptive and prescriptive algorithms set in motion in the Cloud
layer ... building their local franchises into urban (or ‘urbanish’) investments.””' Here
the clash between atoms and bits, represented in the manic evolution of glass optic
fiber granularly mashed into the concrete and steel of the civic envelope, increasingly
forms a series of “interfacial partition[s]” that open or close “urban spaces to different
Users in different ways,” their primary role “sorting ... Users in transit.””>

Building on this “sorting” thesis, “by way of analogy and allegory,” ASNY can be
seen as a project that algorithmically transforms New York into its own kind of “search
engine,” the City coded to conjoin “innovative” components (the raw elements of capi-
tal, talent, and other techno-scientific resources) complementarily together. A contem-
poraneous rewriting of the fable of the philosopher’s stone, ASNY's organizational and
urban choreography torrents the critical ingredients it needs to alchemize more than
the sum of its parts breakthrough “innovation” for the purpose of yielding, it hopes,
high-growth, high-tech corporate success.

The search engine analogy achieves startling clarity when considered in the context
of one last, but crucial element in New York’s digital urban plan—the 2.1-kilometer
western extension of the number 7 line of the city’s subway system. As previously men-
tioned, for Users heading east from Cornell Tech, the subway takes just two minutes to
get to the “landing pad” area of Western Queens. From there another twenty-five min-
utes south reaches ASNY’s CUSP and Carnegie Mellon/Steiner Studio campuses, and
the booming tech districts of Brooklyn and DUMBO. Five minutes back across the East
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River is Wall Street, another ten to fifteen minutes north delivering Users to the startup
hotbeds of “Silicon Alley” Union Square and/or the Chelsea-Meatpacking tech district.
Conversely, going west from Roosevelt Island, it takes just nineteen minutes, by con-
nection, before arriving at the destination of the number 7 extension—at a cost of USD
2.4 billion to the New York taxpayer—the new 34th Street station at Hudson Yards.”
Forming a C-shaped arc in reverse, these routes seamlessly converge at either end of the
Chelsea High Line. Leaving the northern end of the High Line by foot, a delightfully
“cinematic” twenty-five-minute stroll south above the traffic connects this innovative
circle that ends, only to begin again, on the border of the Chelsea-Meatpacking tech
area, home to Google, the largest single-owner technology space in the city.

Nowhere is ASNY’s connection to New York’s corporate sector any more pro-
nounced, either geographically or organizationally, than it is with Google. The arche-
type and exemplar for the kind of high-growth company ASNY hopes to produce,
Google’s gigantic Chelsea offices, the former Port Authority of New York building, has
been home to Cornell Tech’s pilot program since 2012 where it has run rent-free.”*
Furthermore, Cornell Tech has struck a deal with Google to outsource the supply of
its all-important digital infrastructure to the company’s prodigiously evolving cloud
platform offsite, also for free.”” Testament to Google’s increasing presence in the city,
and intimacy with New York City Hall, is Sidewalk Labs (a subsidiary of “Alphabet,”
Google’s recently anointed “parent” company) underwriting of the new LinkNYC proj-
ect. Converting hundreds of New York public payphones into state-of-the-art Internet
terminals and Wi-Fi connectors (that additionally possess the capability to function
as data exchanges for autonomous vehicles, public transit, and other nascent urban
systems) free to the public, cost Sidewalk Labs in the vicinity of a half billion dollars.”
The company will initially monetize LinkNYC through the customary channels of on-
street advertising and the selling of data New York Users provide, the latter revenue
stream prompting Nick Pinto to caution, “If you're not paying for the product, you
are the product.””” Pinto suggests LinkNYC is a “radical step even for Google. It is an
effort to establish a permanent presence across our city, block by block, and to extend
its online model to the physical landscape we humans occupy on a daily basis.””®
Despite City Hall’s policy, enshrined in law, of “Open Data NYC,” and Thom Mayne’s
best intentions, Alpha Google’s objectives in and for New York remain, at this early
stage, anything but “radically transparent.””” Nevertheless, what this organizational
husbandry does reveal is how New York has, in accordance with Bratton’s “sorting”
thesis, metaphorically and literally become a three-dimensional search engine that
“privileges” certain endeavors over others.*> ASNY’s urban plan, scripted both like and
by page rank algorithms, is geared toward the “innovative” transformation of the City’s
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raw elements and refinement of its flows. This powering and amplifying of Stack-like
vectors throughout New York similarly transforms and refines individual scientists, and
in particular, the style of science they come to produce.

Homo Stylus

Though this volume declares lifestyle to be, in the Latourian sense, a critical “actant”
in the production of science, ASNY’s organizational, architectural, and urban plan does
not make explicit, or easily communicate at this early stage, why this is so. In the
context of seeking to become the new technology capital of the world, a reflex reading
finds that New York’s abundance of metropolitan buzz and fizz easily trumps Silicon
Valley’s innovation-rich, but culturally starved, suburb-banality. Despite not having
California’s pool of talent or abundance of speculative venture capital, what New York’s
tech ecosystem does have in spades are its enviable urbane qualities. New York is the
undisputed global heavyweight of “Coolhunting” in this regard, made ever more so
in the computational context by the city’s colonization of digital urbanism’s popular
imaginary in television serials such as Person of Interest, Mr. Robot, and the like.®' Yet
there are more compelling reasons why lifestyle is so important to the success of this
smart city. Aesthetic and sensual concerns have become more precious proportionate
to the deranged virtualization threatening them. Echoing the earlier return to place in
urbanism, a concomitantly reactive return to tangibility has also ensued, something
Smart Cities: A Spatialised Intelligence author, Antoine Picon, argues is led by the cre-
ative class who demand sensual gratification in an increasingly ephemeralized civic
sense-scape:

Tactility in particular constitutes a rapidly rising dimension in contemporary culture [evidenced]
by the new place accorded to it by architecture through what tends to be described as the “return”
of ornament. ... Far from being cut off from sensation by the digital revolution [the individual]
reveals him- or herself to be hyper-receptive to all types of sensory stimuli. ... Scientists, busi-
nesspeople or designers, are striving for a rich and varied urban environment that engages all
five senses. Art galleries, performance venues, gastronomic restaurants and fashion boutiques all

pertain to the ecology that the knowledge economy requires, just as much as sensors, fibre optics
and ubiquitous computing do.*

ASNY’s architectural and urban appropriation of New York’s preexisting cultural
infrastructure sets the gold standard for sybaritic science, the city’s dynamic cosmo-
politanism befitting of, and thus attractive to, the new species of digital capital and
talent ASNY needs to fulfill its technocratic ambitions. As evidenced by Cornell Tech’s
pilot “Runway Startup Postdoctoral Model,” “Student Spotlight” and “Startup Awards,”
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Figure 10.5
Link NYC Booth, West 14th Street. Photograph by the author, 2017.
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ASNY already practices a demagogic catwalk-science where one-of-a-kind innovation
struts its panache to the city-centric anthems of Frank Sinatra, Jay Z featuring Alicia
Keys, or Taylor Swift; the legacy of the Fricks, Astors, Vanderbilts, and Carnegies never
far from view.

Yet, compelling as these diagnoses are, still they fail to capture the quintessential
reason why the exhibition of an urbane lifestyle is so critical to the success of today’s
scientists and, by proxy, that of the urban laboratories in which they ply their trade.
As evidenced by the rate at which Google and other big digital companies are enter-
ing the scientific market, if computational power, big data storage capacity, and arti-
ficially intelligent algorithmic panopticons are key to techno-scientific breakthrough,
ASNY’s entire program correspondingly banks on the assumption that every field of
science evolves until it becomes computer science. As with most other organizations,
be they private companies, NGOs, not-for-profits, or, now, state administrations, ASNY
partners with a cloud provider to not only thrive, but survive, in a new geopolitical
reality where cloud platforms challenge the traditional sovereignty of the Westpha-
lian nation state.® The incremental outsourcing of core organizational functions to
big digital companies is similarly reflected in the outsourcing of traditionally skilled
occupations—from finance to design, and now science—to third-party algorithmic
governance. This outsourcing is key to explaining the shift toward the expression of a
civic lifestyle as part of one’s vocation. In the case of science, automation does not nec-
essarily mean the de-skilling of techno-scientific labor, but rather a shift in its mode of
production. To gain funding to pursue promising research, scientists must increasingly
fulfill the roles of strategist, lobbyist, entrepreneur, and businessperson. They must
not only coordinate diverse teams of scientific expertise, but also engage with lawyers,
economists, bioinformaticians, big data IT specialists, and a suite of other actors and
stakeholders necessary to scientific production. Interdisciplinary performers par excel-
lence, scientists, techno-scientists, or more broadly “innovators” as we now must call
them, similarly have to negotiate the financialization of science, where ten- to fifteen-
year research projects become traded like any other futures commodity or hedge fund,
subject to renewal or abandonment on a quarterly basis.

This shift is evidenced in the diminishment of actual laboratory space in contempo-
rary research buildings, today characterized by kernel laboratories dwarfed by adminis-
trative and communication facilities. The proportion of research facilities dedicated to
wet laboratories will continue to shrink as stand-alone robots, capable of performing
the routine work of 10,000 bioscientists, are developed and ultimately deployed at
scale.’ Adding insult to injury, the dawning of the big data age furthermore reduces
the need for a scientist’s intellectual expertise. As signaled in the groundbreaking 2009
journal article “The Unreasonable Effectiveness of Data” (incidentally authored by
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three of Google’s top-ranking artificial intelligence engineers), the millennial-long sci-
entific obsession with exactitude and precision is giving way to the ever-increasing
power of algorithmic probability.® As Viktor Mayer-Schénberger and Kenneth Cuk-
ier confirm, “Though it may seem counterintuitive first, treating data as something
imperfect and imprecise lets us make superior forecasts, and thus understand our world
better.”®® Algorithmic software can correlate noncausal relationships in huge data sets
from many different angles, enabling us to see links we never saw before, and grasp
complex technical, scientific, and social dynamics that otherwise escape the limits of
our organic cognitive comprehension. Thus, department stores can identify pregnancy
in customers before they even know it.*”” Banks can predict divorce.®® And FICO’s CEO
can claim he “knows what you're going to do tomorrow.”® These noncausal analyses
aid our understanding not by asking “why” something might work, then proving it,
but rather simply asking “what” works; that is, what massive data sets coupled with
correlative, pattern-recognition algorithms tell us. In this context Chris Anderson pro-
poses “the data deluge makes the scientific method obsolete.”” He argues that com-
panies like Google, having aggregated the Internet into a single database that acts as a
“massive corpus” and “laboratory of the human condition,” bring us to a point where
the more we learn, “the further we find ourselves from a model to explain it.””' Ander-
son contends that with huge amounts of data and new statistical tools, “correlation
supersedes causation, and science can advance even without coherent models, unified
theories, or really any mechanistic explanation at all.”** As the petabyte age dawns, it
does away with the need for both a hypothesis and a scientist to generate it.

Though the tech sector is booming, with tech firms representing 21 percent of the
largest 500 American companies, they employ only 3 percent of its workforce.”” Stag-
nant living standards, rising inequality, and what is called a growing “precariat” (pre-
carious proletariat) in the “gig economy” are testament to the steady outsourcing of
techno-scientific labor and expertise to third-party algorithmic governance.” Struggling
to maintain vocational relevance, scientists-cum-innovators have to constantly rein-
vent themselves, thus increasingly “perform” science on celebratized, urbane “world”
stages, such dramaturgy critical to projecting the confidence necessary to building rela-
tionships with the capital and talent so vital to research in these aleatory scientific

times.”
Conclusion
Planetary-scale computation telescopes itself through the metroecononics of the smart

City into de novo civic scientists. No longer precise, certain, or secure, these scientists
can neither afford to be conservative, nor hesitate in what they can promise to leverage
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Figure 10.6
Larry Page and Michael Bloomberg, Cornell Tech Pilot Announcement, Google’s New York offices.

Courtesy of Newscom, 2012.
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from the synthetic system/regime/machine/Stack/meta-assemblage (call it what you
will). Using cloud systems to see what our organic, biological eyes alone cannot, having
a foot in both Aristotelian and Platonic camps, the “method” of lead scientists today
walks a slippery slope of ostentation and overcompensation in order to meet fund-
ing demands hitched to the exponential arc of innovation’s ever-accruing hyperbole.
Whether Bloomberg’s innovation blitzkrieg of New York, both consumer and producer
of this trend, will in Terman-esque fashion fulfill the projects’ techno-imperialist char-
ter, only time can tell.”® The bigger question is whether ASNY’s éminence grise antici-
pated the extent to which Google, doing a little leveraging of its own, would use its
algorithmic altruism to Trojan horse ASNY and hijack (hack) New York along with it?

Though strong analogies can be drawn between the brash optimism of ASNY and
the brazen confidence upon which New York’s finance, media, advertising, fashion,
art, and entertainment worlds are run, what is really “powered and amplified” through
this very site-specific City layer appears more everyday a new kind of accident.”” As per-
vasive, ambient artificial intelligences take hold of the global innovation sector, their
deployment essential to overcoming (outsourcing) humanity’s biggest challenges and
threats, there is no telling what bottom-up, sideways, and diagonally “deep” deviations
will emerge from this classic top-down megaventure, other than what history makes
abundantly clear: that chimerically emerge they will! New York Science City will ulti-
mately resemble neither a Bloomberg Terminal nor Google’s all-consuming algorithmic
business model, but rather the monstrous more than the sum of them both. Indeed, if
most of the Internet’s traffic is already generated by nonhuman Users, the real curren-
cies coursing throughout this smart Cloud City are complex mutations whose ongoing
evolution eludes reference to anything ever before seen.” Bratton cautiously gestures
toward “fast Darwinism[’s] ... inhuman and inhumanist molecular form finding.”*
Kevin Kelly is a little less circumspect, his Stack a “Technium” he argues (“inevitably,”
and irreversibly) is just now awakening, “whispering to itself.”'®

Prior to Google’s release in 1996, a “perplexed” Kelly asked Google cofounder, Larry
Page, why he was building another search engine given “Alta Vista ... seemed good
enough.” Page answered, “Oh, it’s not to make a search engine, it’s to make an AL”'"
Two decades on, the zeal with which Google has co-opted its latest acquisition is criti-
cal, it would appear, to the metaphorical and literal fulfillment of what one astute
investor identifies as the company’s overarching mission: to be the “Manhattan project
for AL"'%
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