
Figure 1 Songdo International Business District under construction, Incheon Free Economic Zone, 
South Korea, July 6, 2012. (Image: Jesse LeCavalier)
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We also have houses of deceits of the senses, where we 
represent all manner of feats of juggling, false apparitions, 
impostures and illusions, and their fallacies. And surely 
you will easily believe that we, that have so many things 
truly natural which induce admiration, could in a world of 
particulars deceive the senses if we would disguise those things, 
and labor to make them more miraculous.
Sir Francis Bacon, New Atlantis

The implementation of the U- City (Ubiquitous City) system 
based on IT technology . . . allows you to take part in daily 
WDVNV�PRUH�TXLFNO\�DQG�HIÀFLHQWO\�ZKHQHYHU�DQG�ZKHUHYHU�\RX�
want. Your life will be more comfortable with technology you 
never experienced before.
Incheon Free Economic Zone, We Build Success brochure

There is a new New Atlantis rising from the sea. This is a 
city that, like the seventeenth- century utopia of Bacon’s imagination, is purported 
to support the future of science, art, and commerce. The forms of experiment and 
rationality that govern this territory are, however, distant from the enlightened 
reason and empirical experimentation of Bacon’s envisioned ideal society. This 
territory will be governed not by a concentrated group of advanced leaders but by 
a diffuse network of machines.

The city is called Songdo. It is one hour’s drive southwest from Seoul and is 
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being built from scratch on land claimed from the ocean. Songdo is one of a trio 
of cities that make up the Incheon Free Economic Zone (IFEZ), a development 
initiated by the Korean government to attract foreign investment and residents. 
Songdo’s distinguishing feature is the promise of its ubiquitous physical comput-
ing infrastructure. Marketed as a “smart city,” it is presented as an entire territory 
ZKRVH�PDQGDWH� LV� WR� SURGXFH� LQWHUDFWLYH� GDWD� ÀHOGV� WKDW�ZLOO�� OLNH� WKH� QDWXUDO�
resources of another era, be mined for wealth and, similarly, will generate sub-
sequent infrastructure for new forms of life. The city is envisioned as a physical 
incarnation of an immense cloud of big data; its purpose and value are generated 
by speculation on how sensitive its infrastructure of sensors and cellular commu-
nication towers is, on how much data the city can generate, and on how capable 
its high- bandwidth conduits are to circulate these data. IFEZ is like a holding 
FRPSDQ\� WKDW� LV� WHVWLQJ�DQG�UHÀQLQJ�D�ÁHHW�RI�FRPPRGLW\�FLWLHV� WKDW�DUH� LPDJ-
ined as mobile, plastic territories. They are simultaneously software, hardware, 
screen, algorithms, and data (Crang and Graham 2007), serving as interfaces and 
conduits into networks linked to other territories. These cities, like computational 
DOJRULWKPV��DUH�FOHDUO\�GHÀQHG�DQG�UHSOLFDEOH��WKH\�DUH�WKH�SURWRFROV�RI�D�JOREDO�
infrastructure of information and economy. As a leading example, Songdo offers 
a unique vantage point from which to examine this global cultural and economic 
logic of large data sets.1

/LNH� 1HZ� $WODQWLV�� JRYHUQHG� E\� D� VSHFLÀF� VFLHQWLÀF� SUDFWLFH� RI� HPSLULFDO�
experimentation, Songdo is also touted as an ideal site for new forms of experi-
mental practice. For example, Songdo has been referred to as “the experimental 
SURWRW\SH�FRPPXQLW\�RI�WRPRUURZµ��VHH�.DVDUGD�DQG�/LQGVD\����������DQG�/LQG-
VD\� ������ ����� )XUWKHUPRUH�� LPSOLFLW� LQ� RXU� GLVFXVVLRQV�ZLWK�&LVFR�� 6RQJGR� LV�
understood as a model that can be bought, replicated, and deployed (Choi, pers. 
comm.). However, unlike the older forms of Enlightenment science, this experi-
PHQW�GRHV�QRW�VXEVFULEH�WR�WKH�VDPH�UXOHV��:H�DUJXH�WKDW�6RQJGR�LV�UHÁHFWLYH�RI�
a new form of epistemology that is concerned not with documenting facts in the 
world, mapping spaces, or making representative models but rather with creating 

1. Much of this information was gathered from site visits to Songdo and Seoul on July 1 –8, 2012. 
We visited Digital Media City Showroom on July 2, 2012 , and spoke to Professor Dr. Donyun Kim 
of Sung Kyun Kwan University at Samoo Architects and Engineers on July 3, 2012. We interviewed 
7DH�N\RXQJ,P��VHQLRU�PDQDJHU��QHWZRUN�RSHUDWLRQV�EXVLQHVV��3XEOLF�%XVLQHVV�2IÀFH��6PDUW�&LW\�
%XVLQHVV�7HDP�DW�6.WHOHFRP�RQ�-XO\����������:H�YLVLWHG�,)(=�RQ�-XO\���DQG�VSRNH�ZLWK�-RQJZRQ�
Kim of the U- City Business Division of IFEZ and Kyung- Sik Chae of the Culture and Arts Divi-
sion from Incheon Metropolitan. On July 6, we met Tony Kim, director, Internet Business Solutions 
Group (IBSG), Cisco Systems Korea, and Gui- Nam Choi, a services sales executive of Cisco Sys-
tems Korea. We are very grateful for their help and generosity.
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models that are territories. Performative, inductive, and statistical, the experi-
ments enacted in this space transform territory, population, truth, and risk with 
implications for representative government, subjectivity, and urban form. These 
features of what we are calling “test- bed urbanism” are increasingly evident glob-
ally, both in new “smart city” projects (Hollands 2008; Ho Lee et al. 2008) and 
ZLWKLQ�WKH�GLVFRXUVH�RI�XUEDQLVP�PRUH�JHQHUDOO\��$XJp�������2IÀFH�IRU�0HWUR-
SROLWDQ�$UFKLWHFWXUH��.RROKDDV��DQG�0DX������������²�����(OGHQ��������:H�DUJXH�
that this test- bed urbanism is a form of administration and a redistricting of bod-
LHV�DQG�LQIRUPDWLRQ�LQWR�QHZ�JOREDO�FRQÀJXUDWLRQV�WKDW�DUH�LQFUHDVLQJO\�DIIHFWLQJ�
DOO�RXU�OLYHV�DQG�WKHUHIRUH�GHPDQG�H[SOLFDWLRQ��:H�GR�WKLV�E\�ÀUVW�H[DPLQLQJ�WKH�
operations “on the ground” at Songdo in order to assemble initial evidence in 
support of our concluding speculative claims concerning the epistemology of the  
test- bed city.

Finally, Songdo, unlike other ideal cities whether built or unbuilt, has no per-
fect whole and thus is both literally and conceptually incomplete. However, it re-
mains utopian in the sense that it aspires to achieve new forms of life, even in a 
perpetually provisional version (Gordin, Tilley, and Prakash 2010). This city is 
a rehearsal of our future and an archive of our past. The purpose of this essay is 
to excavate this wishful thinking and to examine the tense relationship between 
performance and aspiration. Like all utopias, Songdo is also a “heterotopia,” a 
space that can tell us about our world, make us conscious about the choices —  
aesthetic, architectural, designed, 
and technical — that we are 
making and still have to make. 
Most importantly, these mir-
ror worlds — dystopian, ugly,  
banal, beautiful — provide us 
with visions of alternative real-
ities and portents of events we 
might seek to avoid (Foucault 
�������6XFK�QRQVSDFHV�PDNH�XV�
realize that what we assume to 
be natural — the desire, for ex-
ample, for a “smart” planet — is 
contested, situated, and histori-
FDOO\�VSHFLÀF��7KH�SUHVHQW�LV�QRW�
known, and the future is not al-
ready here.

Figure 2 Utopian urban forms have changed from ideal to performance- based 
geometries. Left: frontispiece for Sir Thomas More’s Utopia (1518) by Ambrosius 
Holbein; upper middle: Sforzinda by Filarete (15th– 16th century); lower middle: 
Coevorden (the Netherlands, early 17th century); upper right: Jurong Island,  
Singapore; lower right: Songdo.

Ana Teixeira Pinto




Public Culture

2 7 6

Arriving on New Shores
The phrase smart city can be feasibly applied to a large number of diverse inter-
national projects that range from the updating of telecommunications infrastruc-
ture to the construction of entirely new, planned cities. Robert +ROODQGV��������
�����SRLQWV�RXW�WKDW�DOUHDG\�LQ������WKH�:RUOG�)RUXP�RQ�6PDUW�&LWLHV�VXJJHVWHG�
WKDW�WKHUH�ZRXOG�EH�ÀIW\�WKRXVDQG�FLWLHV�DQG�WRZQV�ZRUNLQJ�RQ�VPDUW�LQLWLDWLYHV�
by 2010. The common denominator in most of these projects is an investment in 
digital infrastructure and a belief in the possibility of “improving life through 
WHFKQRORJ\µ��/LYLQJ�3ODQ,7��������7KHVH�SURMHFWV�RSHUDWH�DW�D�UDQJH�RI�VFDOHV��
from the development of a 225,000- person “smart valley,” as in Portugal’s Living 
PlanIT project, to 2.5 million people projected to eventually settle in Songdo, one 
of the largest smart city projects to date. Gale International, a Boston- based real 
estate company, is developing Songdo with the support of the Incheon municipal 
government. The new city is part of the larger IFEZ, a new juridical designation 

Figure 3 Promotional material from IFEZ uses an aerial perspective to show the extents of the 
development. In the upper right, the Incheon Bridge and international airport beyond are visible. 
(Image: Incheon Free Economic Zone, We Build Success brochure, 3)
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that also includes Cheongna and Yeongjong. Songdo is connected to the Korean 
mainland by electronically monitored bridges and is strategically located close 
to Incheon International Airport. IFEZ actively courts foreign investment and 
ODERU�WKURXJK�VLJQLÀFDQW�WD[�LQFHQWLYHV��ORJLVWLFV�FDSDELOLWLHV��OHLVXUH�RSSRUWXQL-
ties, and the promise to be one of the world’s “smartest” urban regions (J. Kim, 
pers. comm.). In pursuit of this goal at Songdo, Gale enlisted the San Jose – based 
networking company Cisco to develop many of the smart technologies and ser-
vices and the attendant infrastructure (Lindsay 2010; Cortese 2007).

Famous for building routers and infrastructure for networks, Cisco now aspires 
to become a management consulting corporation, with the expertise to build the 
informational infrastructure for cities of millions of people overnight. Its main 
concern is increasing the demand, therefore, for bandwidth. It hopes to produce, 
what its competitor IBM has labeled, a “smart” planet.2 Cisco Systems was 
IRXQGHG�LQ������E\�/HRQDUG�%RVQDFN�DQG�6DQG\�/HUQHU��ZLWK�DQ�HDUO\�H[SHUWLVH�
and eventual effective monopoly on networking devices and management. How-
ever, in 2006 the company changed its name to simply “Cisco” and began focusing 
RQ�D�ZLGHU�UDQJH�RI�VHUYLFH�SURYLVLRQ��-RKQ�&KDPEHUV��WKH�FKLHI�H[HFXWLYH�RIÀFHU�
DW�&LVFR·V�JOREDO�RSHUDWLRQV��DVVHUWV�LQ�UHIHUHQFH�WR�WKH�DERYH�VHUYLFHV��´:H�XVHG�
to be a plumber . . . but now we’ve moved from plumbing to being a platform for 
innovation” in order to suggest to governments or other actors how they might 
´XVH�WKLV�WHFKQRORJ\�WR�FKDQJH�VRFLHWLHVµ��TXRWHG�LQ�/LQGVD\������������$V�SDUW�
RI�&LVFR·V�UHEUDQGLQJ�DQG�GLYHUVLÀFDWLRQ�HIIRUWV��LW�LQLWLDWHG�LWV�6PDUW�&RQQHFWHG�
&RPPXQLWLHV��6�&&��SURJUDP�LQ�������$FFRUGLQJ� WR� WKH�&LVFR�6�&&�´0HGLD�
%DFNJURXQGHUµ� �����E������� WKH�SURJUDP� LV�D�´KROLVWLF�EOXHSULQWµ�DQG�D�´JOREDO�
initiative using the network as the platform to transform physical communities to 
connected communities run on networked information to enable economic, social 
DQG� HQYLURQPHQWDO� VXVWDLQDELOLW\�µ� &LVFR� KDV� EHHQ� DJJUHVVLYH� DERXW� LWV� 6�&&�
project and is developing different aspects of it in numerous countries and with 
a range of international partners. The network- hardware- provider- turned- urban- 
development- consultant has projects in major cities in countries that include South 

2. IBM (2012) has an entire new management consulting service branded around “smart planet” 
VHUYLFHV��&LVFR�LV�SODQQLQJ�WR�DOVR�UHWURÀW�LWVHOI�LQWR�D�PRUH�FRQVXOWLQJ�VHUYLFH�²�RULHQWHG�FRPSDQ\�
rather than mainly selling hardware like routers for digital infrastructure. In building these cities, 
&LVFR·V�UROH�LV�ODUJHO\�DV�WKH�PDQDJHPHQW�FRQVXOWLQJ�DQG�VWUDWHJ\�ÀUP�IRU�KLJK��WHFK�VHUYLFHV��7KH�
conduits, routing systems, sensors, telecom towers, and other hard portions of the infrastructure are 
built by telecom companies with which Cisco collaborates. In this case Cisco partnered with Korean 
Telecom (KT), and the buildings are built by Gale International, a Boston- based developer, with 
DUFKLWHFWXUDO�GHVLJQ�E\�.RKQ�3HGHUVHQ�)R[��D�JOREDO�DUFKLWHFWXUH�ÀUP�ZLWK�VL[�RIÀFHV�LQ�1HZ�<RUN��
Shanghai, Hong Kong, Seoul, Abu Dhabi, and London. (T. Kim and Choi, pers. comm.). 
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Korea, the United States, Spain, England, the Philippines, the Netherlands, China, 
Mexico, Canada, India, Portugal, Russia, Vietnam, Kuwait, Malaysia, and Saudi 
Arabia and continues to expand as we write. Cisco’s list of partners is almost as 
long as the number of countries in which it is active. However, since most are 
highly specialized digital infrastructure providers, none of them are especially 
well known. Gale, in partnership with Cisco and the Korean construction com-
pany Posco E&C, is trying to change that.

At the center of Songdo’s marketing materials and technical discourse lies a 
fantasized transformation in the management of life — human and machine — in 
terms of increased access to information and decreased consumption of resources. 
$V� VRPH� RI� LWV�PRUH� HQWKXVLDVWLF� SURSRQHQWV�ZULWH�� ´1HZ� 6RQJGR� LV� WKH�PRVW�
ambitious instant city since Brasília 50 years ago. . . . It has been hailed since 
conception as the experimental prototype city of tomorrow. A green city, it was 
/(('��FHUWLÀHG�IURP�WKH�JHW��JR��GHVLJQHG�WR�HPLW�D�WKLUG�RI�WKH�JUHHQKRXVH�JDVHV�

Figure 4 In order for Songdo to deliver the services promised, it requires a network with sizable 
data rate capacity, that is, bandwidth. This increased demand for the provision of network 
infrastructure is one of the attractions for Cisco. (Image: Incheon Free Economic Zone, We Build 
Success brochure, 5)
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of a typical metropolis its size. . . . And it’s supposed to be a ‘smart city,’ studded 
with chips talking to one another.” The article goes on to address the role of Cisco 
in the project and its plans to “wire every square inch of the city with synapses” 
�/LQGVD\������������7KH�GHYHORSHUV��ÀQDQFLHUV��DQG�PHGLD�ERRVWHUV�RI� WKLV�FLW\�
argue for a speculative space ahead of its time that operates at the synaptic level 
of its inhabitants. So, for example, there is a great predilection for implanting LED 
screens everywhere and pushing video conferencing to be integrated with other 
bio-  and labor- monitoring devices. Video demands high bandwidth above and 
beyond all other media formats. Cisco’s strategic planners envision a totalizing 
sensory environment in which human actions and reactions, from eye movements 

Figure 5 “Life in the Incheon Free Economic Zone is peaceful and abundant with parks and broad 
fields of green covering more than 30% of the city. There is a new city waste incinerating facility, a 
treated sewage recycling system and other systems, which work beyond eyeshot.” Sustainability 
is the narrative twin to “bandwidth” in Songdo’s promotional material. The reduction of resource 
consumption through an increase in data consumption provides justification for future investment 
in research and growth. (Image: Incheon Free Economic Zone, We Build Success brochure, 4)
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to body movements, can be traced, tracked, and responded to in the name of con-
VXPHU�VDWLVIDFWLRQ�DQG�ZRUN�HIÀFLHQF\�3 Every wall, room, and space is a potential 
conduit to a meeting, a separate building, a remote lab, or a distant hospital. The 
GHYHORSHUV�WKXV�HQYLVLRQ�DQ�LQWHUIDFH��ÀOOHG�OLIH�SURSHOOHG�DQG�RUJDQL]HG�E\�D�QHZ�
currency of human attention at its very nervous, or even molecular, level.�

This manipulation of synapses — both those of the city and those of its inhabit-
ants — is closely linked to a second discussion about the resulting outgrowth of 
sustainability as a guiding principle. Consequently, the two discourses that shape 
the speculation around Songdo and offer insight into the infrastructural logic of 

���2I�WKRVH�ZH�VSRNH�ZLWK�DW�,)(=�DQG�6RQJGR��PRVW�DJUHHG�WKDW�QR�RQH�FRXOG�UHDOO\�GHÀQH�
these terms, but they were useful as a goal and an ideal. It is also worth noting that whatever these 
terms may denote, they are always extendable, as, incidentally, are the concepts of “intelligence” 
and “smartness.”

���7KH� LQWHUYLHZV�DW� ,)(=�DQG�&LVFR�ERWK� LQFOXGHG�PDUNHWLQJ�YLGHRV�VKRZLQJ� WKH�UROORXW�RI�
telemedicine applications. Some engineers even spoke of transforming the laws of South Korea to 
SHUPLW�WKH�FRQVWUXFWLRQ�RI�PHGLFDO��JUDGH�QHWZRUNV�WR�DOORZ�JHQHWLF�DQG�RWKHU�GDWD�WR�ÁRZ�IURP�ODEV�
in the home to medical sites in the proliferation of home health- care services (J. Kim, pers. comm.; 
T. Kim, pers. comm.).

Figure 6 The PPCC creates new sources of revenue by creating tiers of digital services for both 
individuals and for governments. (Image: Cisco 2012b: 13)



Test-Bed  
Urbanism

2 8 1

digital media are those of, on the one hand, preparedness for possible ecological 
disaster (i.e., sustainability) and, on the other, an expanding capacity for atten-
tive manipulation and management of information, resources, and inhabitants 
(i.e., bandwidth). The latter stretches into the very minds of the city’s inhabitants, 
who, incidentally, are also increasingly imagined as components in an urban- 
FXP��JOREDO�QHWZRUN��)URP�WKLV�LQÀQLWH�VHW�RI�ELRORJLFDO��PDFKLQLF��GHPRJUDSKLF��
and environmental data, a fantasy of self- regulating and self- propagating systems 
emerges. This is a city that may not be fantasized as conscious but certainly fan-
tasized as something capable of intelligence and cognition by way of modulating 
and measuring the affective states and senses of its many inhabitants — human, 
machine, or otherwise, a notion reinforced even by the adoption of the term “ubiq-
XLWRXVµ�WR�GHVFULEH�WKH�FLW\·V�LPSXOVLYH�DQG�VXEFRQVFLRXV�RSHUDWLRQV��:HLVHU�������
Ho Lee et al. 2008). 

In spite of its claims of greenness and smartness, Songdo remains challenged 
E\�LWV�SURÀW�PRWLYHV�DQG�LV�EUHHGLQJ�QHZ�HQWUHSUHQHXULDO�RSSRUWXQLWLHV�DQG�LQVWL-
tutional structures as a result. In Songdo, Cisco and IFEZ are experimenting with 
the construction of a joint venture between public and private companies by which 

Figure 7 In the case of Songdo, the PPCC comprises IFEZ, individual inventors, and a joint 
partnership between Korean Telecom and Cisco. (Image: Cisco 2012b: 12)
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the private sector invests in new data infrastructure with the promise of accessing 
and using public data in return. Cisco has acknowledged that some of the chal-
lenges to “service implementation” include “unclear added value of u- services 
[“ubiquitous” services, which include any service envisioned to be delivered or 
managed through the high- bandwidth infrastructure such as tele- medicine, energy 
PRQLWRULQJ��WHPSHUDWXUH�FRQWUROV��HOHFWULFLW\��ZDWHU��DQG�VR�IRUWK@��GLIÀFXOWLHV�LQ�
IXQGLQJ�IRU�RSHUDWLRQ��DQG�ORZ��TXDOLW\�RI�VHUYLFHµ������E������7R�KHOS�RYHUFRPH�
these obstacles in the past, the company has turned to what it refers to as “tra-
ditional monetization alternatives” including either “subsidies from city govern-
ment to pay the services operator [i.e., Cisco] to operate/provide the service to the 
citizens” or “developers’ subsidies/investments to cover a portion of the expenses 
considering the potential increase of land valuation resulting from service provi-
VLRQµ��&LVFR�����E������:LWK�6RQJGR��&LVFR�LV�GHYHORSLQJ�D�QHZ�PRGHO�RI�SXEOLF��
private cooperation including the formation of a public- private cooperation com-
pany (PPCC) that comprises a joint venture between Korean Telecom and Cisco; 
the IFEZ, which includes the Incheon Metropolitan City, the IFEZ Authority, the 
Incheon Urban Development Corporation, and other public agencies; and various 
private developers and strategic partners. The PPCC provides a combination of 
services, but the main difference is that users pay the PPCC directly for elective 
services, rather than expect them to be delivered. Cisco hopes that this will make 
IRU�ERWK�D�PRUH�SURÀWDEOH�DQG�D�PRUH�HIIHFWLYH�ZD\�RI�GHYHORSLQJ�QHZ�WHFKQRORJ\�
DURXQG�LWV�6�&&�SURMHFWV��$W�WKH�VDPH�WLPH��LQ�WKH�FDVH�RI�6RQJGR��WKH�PXQLFLSDO�
JRYHUQPHQW�RI�,QFKHRQ�KRSHV�WR�XVH�WKH�SDUWQHUVKLS�WR�PRUH�HIIHFWLYHO\�ÀQDQFH�
the services it provides.

In either case, both Cisco and IFEZ are looking for new sources of revenue 
and hope to “monetize” the attentive capacity of Songdo’s inhabitants. Their hope 
is to use this latent reserve of data gathered on users to produce services that 
can be paid for through advertising, electronic education, physical treatment, 
home telemedicine, or any number of other speculative products vying for a share 
of this new market. For Cisco — like Facebook, Google, and other companies 
that attempt to link user behavior at the interface with consumer behavior in 
order to monetize their vast data sets — data are the currency of this new realm, 
a realm envisioned as an interface for inserting and extending the sensorium. 
Songdo is, thus, a parody of the fantastical perpetual motion machine of the 
QLQHWHHQWK� FHQWXU\�� D� V\VWHP� WKDW� WKHRUHWLFDOO\� FRQWLQXHV� WR� SURGXFH� ZHDOWK��
without- end through the construction of huge conduits for bandwidth and of vast 
quantities of environmental sensors, all focused on the monitoring and indexing 
of its inhabitants’ online and off- line behaviors. These self- referential and self- 
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Figure 8 Many “smart poles” are distributed throughout the city to collect and transmit data. 
Individually, their influence and “intelligence” is limited. However, once networked, their collective 
information contributes to a certain kind of distributed awareness. (Image: Cisco 2012a: 15)

Figure 9 Smart pole detail. 
(Image: Nerea Calvillo)
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generating properties make Songdo, perhaps unsurprisingly, mimetic of the logics 
RI�WKH�YHU\�ÀQDQFLDO�V\VWHPV�WKDW�KDYH�FRQFHLYHG�DQG�VSRQVRUHG�WKLV�´SURGXFW�µ

None of the individual elements that constitute this sensing and data- recording 
system are themselves possessed of any intelligence. They are inert devices 
designed to absorb input and direct it to a processing center that aggregates it 
and analyzes it. Sensing devices will be ubiquitous features of the city and will 
be active in both domestic and public spheres. For the latter, Songdo will use an 
integrated sensing element called a “smart pole” that provides light, sound, and 
navigation information. It is also equipped with a closed- circuit television camera 
DQG�HPHUJHQF\�EURDGFDVWLQJ�KDUGZDUH��&LVFR�����D�������7KH�VPDUW�SROH�FDQ�DOVR�
receive input either through a call box with an emergency button or through an 
Internet terminal. These poles will be installed at regular intervals throughout the 
city and will be capable of both responding to and producing a range of environ-
mental conditions. The input collected by any given smart pole is directed to the 
“integrated operating center” (IOC) that, in turn, analyzes the data and sends back 
commands to the source.

Figure 10 Demonstration control room, Tomorrow City, Songdo. (Image: Jesse LeCavalier)
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A control room is one of the dominant features of an IOC and is an inter-
face that conveys to human monitors whatever the digitized urban environment 
unveils. As such, its power is feeble, its knowledge limited, and its vision blurred. 
Moreover, though it is prepared to handle emergencies and is clad in the aesthetics 
of Cold War preparedness, the control room is primarily a site of maintenance. 
Thus the monitors’ role is one of management and not necessarily one of protec-
tion. Monitors survey the changing array of images in search of any perceived 
disruptions to the system.

In some cases, human monitors bear witness to events unfolding within a cam-
era’s cone of vision, but, more often, the large number of recording devices makes 
keeping track of all these data impossible. Thus the task of extracting relevant 
information is increasingly handled automatically. The often- used but still reveal-
ing phrase data mining reinforces the implicit understanding of these practices. 
6RQJGR·V�VHQVRUV�DFW�DV�D�ÁHHW�RI� LQWHUFRQQHFWHG�DJHQWV� WKDW� WUDFN� WKH�EHKDYLRU�
of human and nonhuman inhabitants of the city, turn their recorded activities 

Figure 11 The control rooms of the IOC would be staffed by monitors charged with watching over 
an array of screens and interfaces. Much of the management tasks will be automated, but the 
control rooms still require human oversight. (Image: Cisco 2012a: 18)
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LQWR�GDWD�WR�EH�´PLQHG�µ�DQG�HYHQWXDOO\�H[WUDFW�SURÀWDEOH�LQIRUPDWLRQ�IURP�WKLV�
ethereal ore (Lohr 2012). While these sensors react individually to the informa-
WLRQ�WKH\�UHWULHYH�IURP�WKHLU�OLPLWHG�HQYLURQPHQWDO�SXUYLHZ��WKH�FROOHFWLYH�ÀHOG�
they eventually produce becomes a layer of data that covers the city. According 
to Cisco’s Tony Kim, the Korean government has made over 120 data sets avail-
able to private companies in an effort to stimulate economic growth. While this 
provided a number of opportunities, it also presents challenges in terms of how to 
archive those data, how to access them, and how to interface with them (T. Kim, 
pers. comm.).

At the domestic level, it is assumed that every wall, every mirror, and every 
surface can become an interface that offers users everything from on- demand 
data and weather reports to home medical monitoring.5 But just what do we see 

5. The current legal system in Songdo is being lobbied to enact changes in privacy laws that 
would allow the transfer of medical data outside of the hospital in order for Cisco to roll out its medi-
FDO�WHOHSUHVHQFHV�VHUYLFHV��'HPRQVWUDWLRQ�YLGHRV�VKRZ�GRPHVWLF�VSDFHV�ÀWWHG�RXW�ZLWK�KRPH�JHQHWLF�
testing kits, blood- work labs, and heart monitoring stations, all to insure the health of the residents 
of these luxury high- rises.

Figure 12 The ubiquity of screens reaches into the domestic sphere as well. While the  
interfaces remain at the level of object- screens, the aspiration is for less noticeable interfaces. 
(Image: Cisco 2012a: 10)
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6. Here it is useful to contemplate what form of data we are discussing. When we talk about data, 
ZH�ERUURZ�5RE�.LWFKLQ�DQG�0DUWLQ�'RGJH·V�����������GLVWLQFWLRQ�EHWZHHQ�GDWD�DQG�´FDSWDµ��ZLWK�
respect to a person, data are everything that is possible to know about a person, and capta are what is 
selectively captured through measurement.”

when we look at this universe of doubly communicative surfaces (in that they both 
send and receive)? In the promotional material from Songdo, these screens are 
interfaces that help viewers make better decisions to save time, money, energy, or 
anguish. Through this promise of omniscience and omnipresence viewers/users/
consumers can exceed their human limitations thanks to the automated collection 
and analysis of data that are suddenly easy to access. But these interfaces work 
on us as much as for us. The bilateralism of the interface informs users but also 
makes them informers. That is, it works to optimize viewers and the network in 
which they operate. Because their habits and desires create a map of future habits, 
supply and demand will eventually merge.

In the meantime, the monetization of human attention continues as companies 
like Cisco intensify their research into ways to deploy and capture information. 
The limiting factor in increasing rates of data transmission is the capacity of the 
hardware and of the network to transmit informa-
tion. Cisco’s turn to urban development and to the 
production of smart city models and prototypes 
is an exercise in creating markets for the very 
hardware on which the company was founded. In 
fact, it is data, as a conceptual entity, that drive 
the ambitions of the city.6 The dream of data ubiq-
XLW\�GHVFULEHG�E\�:LOOLDP�0LWFKHOO� LQ������DQG�
still present reinforces the concept of extendable 
value that emerges through the logic of constantly 
testing new functions, new products, and new 
applications. Songdo is driven by a fantasy that 
by translating everything into data the whole city 
could be managed as if it were a continuous and 
apprehensible system.

In this desire to “data- fy” the environment 
through the extreme expansion of bandwidth, any 
inhabitant, human or nonhuman, is considered 
measurable in different ways and all inhabitants are treated as equal entities in 
terms of the data they can provide. For example, the movement of people in the 

Figure 13 Sensor data can occasionally reach conclusions that 
are self- evident. (Image: Nerea Calvillo)
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city, the water velocity in a sewer, personal energy consumption, shopping habits, 
browsing patterns, or particulate matter suspended in the atmosphere, to name 
just a few, all feasibly contribute to the construction of a more responsive urban 
environment (T. Kim, pers. comm.). Because of the multiple but equally valid 
sources for these data, it no longer makes sense to address them in terms of quali-
WDWLYH�RU�TXDQWLWDWLYH��VXEMHFWLYH�RU�REMHFWLYH��5DWKHU��WKHLU�GHÀQLWLRQ�LV�QR�ORQJHU�
about truth to nature or to an external world but is expanded to incorporate the 
emotional, the affective, and what was previously nonformal knowledge. Even the 
traces of transactions known as “shadow data,” including phone conversations, 
credit cards, or movements through the city, are stored and made ready to be 
recycled for other purposes. However, if until now the choices made about what 
to collect and why have had histories of controversy and resistance, in the test- bed 
city the attitude is to collect indiscriminately and to accumulate by default.

The law of probabilities governs Songdo, and thus its mining of past data is 
done in the name of the future. While those responsible for the development of 
Songdo need users before they can manipulate user data, they are nonetheless 
proceeding with the implementation of the necessary sensing apparatus, even if its 
ultimate end use remains unclear. However, even if the precise future of the data 
cannot be predicted, it will most certainly be analyzed and cross- referenced auto-
matically. The promise of such number crunching is that we will learn pre viously 
unknown things about ourselves based on an idea that the collective behavior of 
a city can be compiled and analyzed by machines to reveal profound trends in 
our social behavior. Yet this approach could also easily, and perhaps dangerously, 
produce a number of false correlations (Spade 2011). A likely outcome of these 
XUEDQ��VFDOH�FDOFXODWLRQV�LV�D�PRGLÀFDWLRQ�RI�FRQFHSWV�RI�QRUPDOLW\��5DWKHU�WKDQ�
measure similarities in terms of their deviation from an established norm, pro-
GXFLQJ�ZKDW�,DQ�+DFNLQJ��������FDOOV�´WKH�WDPLQJ�RI�FKDQFH�µ�RU�E\�DQ�RYHUODS�
of different normal curves producing “an interplay of differential normalities” 
�$PRRUH������������WKH�SUHGLFWLRQ�PRGHOV�LQ�WKH�WHVW��EHG�FLW\�DUH�QRQQRUPDWLYH��
Instead, “normality” is constantly constituted as it emerges from the summated 
actions of daily life.

This is not to say that all reference points are removed, only that normative 
conditions index performance rather than ideal forms. Consider the actual produc-
tion of the territory of Songdo as an example. In ideal cities of the past — a lineage 
in which we can place Songdo — city makers were preoccupied with the pursuit 
RI�SHUIHFW�JHRPHWULF�FRQGLWLRQV��5RVHQDX������������7KH�IRUP�RI�6RQJGR��E\�FRQ-
trast, is conditioned by performance requirements and materializes the count-
less and competing protocols to which the city must submit in pursuit of global 
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FRPSHWLWLYHQHVV��(DVWHUOLQJ��������6XFK�UHTXLUHPHQWV�LQFOXGH�WKLQJV�OLNH�FKDQQHO�
depth for container ships, demographic analysis that predicts housing demand, or 
communications connectivity. So while Songdo is an accommodating vessel, it 
is a vessel nonetheless, a medium through which other media pass, including the 
LQFUHDVLQJO\�GDWDÀHG�PRGXOHV�RI�LQWHUQDWLRQDO�ORJLVWLFV�V\VWHPV��(YHQ�WKH�FLW\·V�
QDWLRQDO�DIÀOLDWLRQV�DUH�KROORZHG�RXW�LQ�SXUVXLW�RI�SHUIRUPDQFH��5HSHDWHGO\��JRY-
HUQPHQW�RIÀFLDOV�DQG�FRUSRUDWH�VSRQVRUV�LQVLVWHG�WKDW�WKH�WKUHH�,)(=�VHWWOHPHQWV�
would mediate between otherwise hostile neighbors China and Japan and that 
economics might eventually lead to reestablishing rail links through North Korea 
(Dr. Donyun Kim, pers. comm., July 3, 2012). This media convergence is a logic 
that extends to the production of the actual�DUWLÀFLDO�ODQG�XSRQ�ZKLFK�WKLV�XUEDQ�
space rests. The idea of a protocol- driven — or algorithmic — expansion of space 
can expand beyond computational infrastructure to encompass the very logic by 
which territory, liquid and informational, comes into being. Freed from the model 
of an ideal form, the city can be enhanced without limit.

Figure 14 Songdo is constructed by dredging sand from the ocean flow and consolidating it to 
create a new landform. (Image: Jesse LeCavalier)
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The Test- Bed Is an Epistemology
Songdo is, arguably, the most extreme instantiation of a far more prevalent and 
genuinely ubiquitous faith in the place of big data and interactive feedback to 
monitor and sustain daily life. The technologies tested in Songdo are beta ver-
sions for similar systems put in place by many cities and rolled out regularly 
by high- tech and telecommunication corporations to service the now naturalized 
faith that human beings require ever- more information and bandwidth for social 
OLIH�� ,I�PDQ\� WHFKQRORJLVWV�DQG�SODQQHUV�YLHZ�WKHVH�PDVVLYH�JUHHQÀHOG�VSDWLDO�
products as banal and uninspired, it is at the cost of failing to realize that the array 

of conduits and cell phone towers of IFEZ are practice spaces for corporations 
to perfect the design of data collection and management infrastructures for any 
network — urban or otherwise.

If this is true, then what type of territory is Songdo? What can these test beds 
for urban construction help us see about this broader logic of testing and big data 
as forms of governmentality — those techniques of measurement, regulation, and 
PRQLWRULQJ�³�WKDW�RUJDQL]H�VSDFH�DQG�PDQDJH�OLIH��)RXFDXOW������"�:KDW�W\SHV�
of knowing and acting are facilitated by way of test beds, and what makes them 
VSHFLÀF�WR�RXU�FRQWHPSRUDU\�FRQGLWLRQ"

The Test Bed Is an Engine Not an Image
A “test bed” is not an experiment as conventionally conceived in ideals of science. 
The term does not denote the unearthing of a truth about the world. The phrase 
test bed emerges in the engineering literature to describe a controlled and often 
isolated development environment in which to test the operability of new tech-
nologies, processes, or theories for large systems. Test beds can include practices 
such as beta- testing software, testing control systems in manufacturing, stress 
WHVWLQJ�LQ�ÀQDQFLDO�UHJXODWLRQ��DQG�VR�IRUWK��,Q�NHHSLQJ�ZLWK�WKH�ORJLF�RI�WKH�SUHV-
ent, Songdo is a test bed for a form of urban life that is itself the product — much 

Figure 15 Patent 
illustrations of various 
test beds (left to right): 
Test Bed for In- Situ 
Studies; Universal Test 
Fixture Employing 
Interchangeable Wired 
Personalizers; Motion or 
Force Take- off Device for 
Motor Vehicles; Portable 
Electro- Hydraulic Test 
Bed Apparatus with 
Analog Control Station 
and Methodology
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OLNH� WKH�ÀQDQFLDO� LQVWUXPHQWV� WKDW�'RQDOG�$��0DF.HQ]LH� �������GHVFULEHV�DV�
´HQJLQHV��QRW�FDPHUDVµ�DV�KH�DUJXHV�WKDW�ÀQDQFLDO�HTXDWLRQV�SURGXFHG�WR�PRGHO�
markets also produce markets in the equations’ very circulation. The same is 
true here. This city is an engine for urban growth even as it purportedly tests the 
capacities of its own infrastructure. In essence, it is an experiment that cannot 
end, because every limit becomes a new engineering challenge, a new frontier to 
develop toward an ever- extendable horizon.

This extension relies on a certain refusal of intelligence, objectivity, and rep-
resentation. Like the swarms, insect colonies, and chaotic systems that today are 
the sources of inspiration for computer scientists in producing technology and 
network architecture, Songdo is also built from a constant logic of dumbness, 
dispersal, and speculation. Self- organization is its dominant rationality. There is 
no image, because this form of “smartness” is not imagined as conscious, lib-
eral, or objective. Rather, intelligence here is linked to performativity. Across the 
computational sciences, ideas of intelligence have ceased to be about linguistics 
or representation and turned instead to building smart systems from the complex 
LQWHUDFWLRQV� RI�PDQ\� EDVLF� DFWLRQV� �7HUUDQRYD� ������ ���²����� ,Q� 6RQJGR��ZKDW�
is imagined is a generalized smartness that emerges from the sensor networks 
distributed all over the “body” of the city. No single sensor has the full picture 
of the environment, but as a collective they are able to act as if they did. If chal-
lenged, sensors can regroup as a network of statistical agents, each can react to the 
information it is provided with, and each can adjust its actions accordingly. This 
capacity for ubiquitous sensing is instrumental to a new manner of relating to the 
environment and, in these new cities, materializes in an architecture of sensing 
GHYLFHV��FRPPXQLFDWLRQV�WRZHUV��DQG�ÀEHU�RSWLF�FDEOHV�HPEHGGHG�WKURXJKRXW�WKH�
built space.

More importantly, this approach to environment, planning, citizens, subjects, 
and intelligence marks a turn against the faith in liberal subjectivity, denigrates 
the place of older political processes in decision making over infrastructure as a 
site of activity, and operates at a level far beneath consciousness. This is a dream 
of a world that operates through networked nerves that hook the sentiments, feel-
ings, and movements of live bodies into larger circuits of capital and technology, 
ZLWKRXW��DW�OHDVW�LQ�WKH�DVSLUDWLRQV�RI�WKH�HQJLQHHUV��SDVVLQJ�WKURXJK�WKH�ÀOWHU�RI�
representation. In the test bed the contours of the city are never stable, always 
PRGLÀDEOH��DQG�WKH�WHUULWRU\�LV�H[WHQGDEOH��7KH�HQJLQHHUV�DUH�DOPRVW�GLVPLVVLYH�RI�
the form of the city as it is envisioned as a self-governing entity. As such, unlike 
other utopias, the habitable form of the city and its machine function are neither 
ideal nor closely linked. This is both a blessing and a curse. Without ideal or 
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7. One might think of the movements — Anonymous, for example — operating on the very inter-
nal logics of this situation (Coleman 2012).

aspirational images, the future becomes blurry, but it also can become more open 
and extendable. The loss of centered subjects, the proliferation of surveillance and 
sensing, also comes with the decentralization of control and the proliferation of 
sites of action.7

The Test Bed Calculates Uncertainty Not Risk
This lack of ideal is not therefore merely the concern of connoisseurs of form. 
Rather, it is the mark of a method for speculation. This utopia of the version 
founds itself on a particular statistical and probabilistic logic based in feedback. 
Here the distinction Arjun Appadurai makes between risk and uncertainty might 
be useful. For planners there is a great deal of uncertainty in the outcomes of their 
experiments, but what has increased is a faith in “techniques of calculability” 
�$SSDGXUDL�������������7KLV�IDLWK��DQG�LW�WDNHV�P\VWLFDO�DQG�PDJLFDO�XQGHUWRQHV��
embeds itself in the sensory environments and business models that largely bank 
on fantasized data sets that can be used to direct every aspect of life — from the 
medical status of bodies to education to entertainment.

These data are considered valuable because of an armament of new techniques 
for excavating results without ever knowing the objective endpoint or baseline. 
7KH�ODQJXDJH�RI�XELTXLW\�DV�WKH�GHÀQLWLRQ�RI�VPDUWQHVV�LV�UHYHODWRU\�LQ�WKLV�FDVH��
,WV� ODFN�RI�D�GHÀQLWH�HQGSRLQW�RU�LPDJH�RI�WKH�FLW\�LV� LQGLFDWLYH�RI�WKH�QHZ�FDO-
culations that take into account uncertainty but cannot think from within their 
internal logic about absolute failure, loss, or termination — if only because there 
LV�QR�EDVH�SRLQW�IURP�ZKLFK�WR�VWDUW��5HSHDWHGO\��ERWK�JRYHUQPHQW�RIÀFLDOV�DQG�
engineers argued that this was a prototype whose failings would be fodder for the 
next generation of city.

If something is being tested at Songdo, it is the question of how information 
technologies can determine the conditions of modern urban life. As Chris Dedi-
coat, the president for European Markets at Cisco, formulates, “The foundation for 
the city of the future will be the network and the information it carries” (quoted in 
Cisco 2011a). Thus test- bed urbanism is fundamentally a study into the possible 
ways modern digital technologies change the way we will inhabit our cities and 
the means by which these technologies will change our perception and experience 
of urban reality. It is a study of the future. This future, however, is always a mirror 
of the past. Test beds evaluate their own self- referential operations to speculate 
on a future time.
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The capacity to envision such architectures of speculation and computability 
emerges with global transformations in attitudes to networks and computation. 
These transformations include a shift from a deterministic to a probabilistic mode 
RI�WKLQNLQJ�LQ�DUWLÀFLDO�LQWHOOLJHQFH��FRPPXQLFDWLRQ�WKHRULHV��VRFLDO�VFLHQFHV��DQG�
economics, beginning after the Second World War and a concomitant interest 
in rethinking intelligence or “smartness” as distributed, performative and not 
representative or conscious.8 If digital infrastructures determine the city of the 
future, then their characteristics will have a hidden, largely imperceptible, but 
KLJKO\�IRUPDWLYH�LQÁXHQFH�RQ�WKH�ZD\�ZH�OLYH��DQG�PRUH�LPSRUWDQWO\�will live, our  
urban lives.

Songdo is, therefore, an enormous gamble for both urbanists and its develop-
ers. It is, in fact, the largest private real- estate project on earth (Arthur 2012). To 
understand how such capacities to make such investments occur, it is important 
to understand how Songdo is one material manifestation of a far broader faith in 
new forms of statistical calculation to mitigate and disperse risks into a new term, 
uncertainty. It is helpful to recall that the analysis of big data sets bases itself in 
PHWKRGV�VXFK�DV�%D\HVLDQ�ÀOWHULQJ�DQG�VWDWLVWLFV��:KDW�PDUNV�WKHVH�PHWKRGV�LV�
that they deal with quantities that cannot be discretely measured or stably repre-
sented, which is to say that they lack an “image” in our parlance. Frank Knight 
LQ�WKH�HDUO\�����V��LQ�D�FULWLFDO�WUHDWLVH�RQ�HFRQRPLFV�DUWLFXODWHG�WKLV�GLVWLQFWLRQ��

But Uncertainty must be taken in a sense radically distinct from the 
familiar notion of Risk, from which it has never been properly separated. 
The term “risk,” as loosely used in everyday speech and in economic 
discussion, really covers two things which, functionally at least, in their 
causal relations to the phenomena of economic organization, are categori-
cally different. . . . The essential fact is that “risk” means in some cases a 
quantity susceptible of measurement, while at other times it is something 
distinctly not of this character; and there are far- reaching and crucial 
differences in the bearings of the phenomenon depending on which of 
the two is really present and operating. There are other ambiguities in 
the term “risk” as well, which will be pointed out; but this is the most 
important. It will appear that a measurable uncertainty, or “risk” proper, 
as we shall use the term, is so far different from an unmeasurable one that 

8. For work on time, epistemology, and the nature of probability in digital media, see Halpern 
2005.

���'HVSLWH�EHLQJ�ZULWWHQ�LQ�������.QLJKW·V�ZRUN�WDNHV�SURPLQHQFH�RQO\�DIWHU�:RUOG�:DU�,,�ZLWK�
the rise of Chicago school economics and neoclassical economics. Milton Friedman, for example, 
was a student of Knight’s. 
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it is not in effect an uncertainty at all. We shall accordingly restrict the 
term “uncertainty” to cases of the non- quantitative type. It is this “true” 
uncertainty, and not risk, as has been argued, which forms the basis of a 
YDOLG�WKHRU\�RI�SURÀW�DQG�DFFRXQWV�IRU�WKH�GLYHUJHQFH�EHWZHHQ�DFWXDO�DQG�
WKHRUHWLFDO�FRPSHWLWLRQ���������SW�����FKDS�������� 

Bayesian inference is one example of numerous methods deployed to oper-
ate on precisely such unmeasurable, subjective, and qualitative endpoints. Such 
methods mark a turn to inductive reasoning, subjective perspective (there are no 
stable truth claims), and the abandonment of stable baselines or norms, a turn that 
ÀQGV�LWVHOI�LQFDUQDWHG�LQ�VXFK�LGHDV�DV�́ GDWD��GULYHQµ�VFLHQFH��PDUNHWLQJ��DQG�VWUDW-
egy. To be data driven is to start without ideal or hypothesis, to assume no stable 
baselines, and to always modify your conclusion. Risk is replaced with constant 
testing and versioning.

This loss of risk is closely linked to the problems that these methods address. 
One of the basic issues in the computational analysis of data — sensory or other-
wise — is that most problems in the world cannot be algorithmically or logically 
represented. Uncertainty is much more likely in our world than risk is. Ubiquitous 
computing aspires to manage uncertainty, not risk. The hurdle is that computa-
tion is linked mostly to risk — to measurable, quantitative, rational qualities. In 
the logic of Boolean operators that underpins most programming and algorithms, 
the world is represented as either- or and can be explored by if- then statements, 
IRU�H[DPSOH��´,I�\RX�ÀQG�WKDW�$��WKHQ�LW�LV�GHÀQLWHO\�WKH�FDVH�WKDW�%�µ�7KH�ZRUOG��
KRZHYHU��LV�IXOO�RI�FRPSOH[��GLIÀFXOW��DQG�VWUDQJH�EHKDYLRUV�WKDW�DUH�QRW�FDXVDO�LQ�
this matter.

%\�FRQWUDVW��WKH�WHVW��EHG�ZRUOG�RI�ELJ�GDWD�ÀHOGV�LV�D�SUREDELOLVWLF�RQH�ZKHUH�IHZ�
WKLQJV�DUH�FHUWDLQ�DQG�PRVW�DUH�RQO\�SUREDEOH��7HVW�EHGV�DUH�GHÀQHG�E\�PHWKRGV�
like Bayesian inference, where “Even if we know that A, we cannot be certain that 
B. And if for a time we strongly believe that B, we may later learn new evidence, 
which convinces us of the opposite.” The Boolean world is deterministic; in prin-
ciple everything is predictable if all relevant knowledge is available. The test- bed 
world is statistical. The analytic methods of big data, including Bayesian statistics, 
VXUPRXQW�WKLV�TXDOLWDWLYH�TXDQWLWDWLYH�GLYLGH��KRZHYHU��E\�QHYHU�GHÀQLQJ�WKH�SURE-
lem or hypothesis ahead of time. The new modes of calculation deploy technolo-
gies that are algorithmic and Boolean in manners that support the management of 
QRQPHDVXUDEOH�DQG�LQGHWHUPLQDWH�RXWFRPHV��'HYHORSHUV��ÀQDQFLHUV��PDQDJHPHQW��
and high- tech companies all work inductively, simply from the behavior of the 
system rather than from deductive theories that must be tested. What is less clear 
is what the conditions and limits are for what can be sensed and assimilated.

Ana Teixeira Pinto
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If past utopias described a dreamworld of empirical study and deductive rea-
son, an emerging utopian dream is to bridge a world of discrete things — objects, 
DOJRULWKPV��ORJLF�GHÀQLWLRQV�³�ZLWK�D�ZRUOG�RI�IUHH��ÁRZLQJ�LQÀQLW\��7KH�*RWKLF�
FDWKHGUDO�DQG�WKH�VSDWLDO�GUHDP�RI�LQÀQLW\�ZLOO�FRPH�LQWR�WKH�QHWZRUN�DQG�ZLOO�
FRYHU�WKH�JOREH�DQG�EH\RQG��6R�LQÀQLWH�LV�WKLV�GUHDP�WKDW�ZH�FDQ�QR�ORQJHU�HYHQ�
visualize it. The loss of the ideal image of space is replaced with an ideal of the 
perfect methodology.10

This is the law of the test bed. In the world of the test bed there must always 
be more data, and there is never a stable endpoint. Time itself is broken. There 
are no events in the test bed. Disasters, like accidents, ecological degradation, and 
medical emergencies, are regularly detailed but are not terminal or measurable 
events. Instead, they are an ongoing process that can be manipulated and managed 
through constant feedback. This is a city built to anticipate the uncertain and to 
accommodate it through the decentralized nature of networked infrastructure that 
has itself automated emergence and change as regular and manageable processes. 
Disorder, catastrophe, and chaos are managed, not because they can be repre-
sented and apprehended, but because the test bed is about methods of calculation 
WKDW�GR�QRW�GHPDQG�FOHDU�GHÀQLWLRQ�

The test bed thus transforms time, change, and events into uncertainties and tri-
als. This is a new form of administration that lacks norms, frequency distributions, 
and the statistical apparatus of older demographic, state, and economic think-
LQJ�LQ�WKH�QDPH�RI�D�QHZ�HSLVWHPRORJ\�RI�LQÀQLW\��QRQQRUPDWLYLW\��DQG�VSHFXOD-
tion. While this is potentially liberating, the loss of norms also undermines moral 
grounds for action. Political decision making is constantly deferred and man-
aged technocratically. But these instabilities and emergences also produce strange 
actions in the network with often surprising results. As critiques of modernity 
have long noted, the concept of a rational, measurable endpoint — utopia — has led 
to catastrophe. Having lost this vision of the ideal city, we must learn to embrace 
the manipulation of probabilities without idealizing the concept of emergence. 
History and politics need to be rethought in terms of probabilities, densities, dis-
tributions, and performances.

The Test Bed Is about Populations and Territories, Not Individuals in Space
We opened this essay with New Atlantis, a historical reference important to his-
WRULDQV�RI�VFLHQFH�DQG�SROLWLFV��%DFRQ�LOOXPLQDWHV��DW�WKH�VWDUW�RI�WKH�VFLHQWLÀF�DQG�

10. For further background on histories of governance, statistical reasoning, and calculation, see, 
IRU�H[DPSOH��'DVWRQ�������*LJHUHQ]HU�������DQG�+DFNLQJ�������
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political revolutions of the seventeenth century, a transformation in the ways that 
society might be governed. According to Michel Foucault, Bacon made visible 
the historical emergence of an idea that the terms reason, rationality, and ratio 
DUH�IXQGDPHQWDOO\�OLQNHG��)RU�)RXFDXOW��������������RQO\�LQ�WKH�ODWH�VL[WHHQWK�
and the seventeenth centuries did the discovery of ideal laws of nature (ratios) 
get linked to the reason of government. This correlation between knowledge and 
power transformed space as well. The state is not just the area administered by 
a sovereign but a space that has qualities that can be measured, rationalized, and 
experimented on. Space became territory��DQ�DUHD�GHÀQHG�QRW�PHUHO\�E\�SK\VL-
cal geography but by ratios. Thus territory is not an area governed by a sover-
eign but an area concerned with the security (the sustainability, maintenance, and 
qualities) of a population. As geographer Stuart Elden states, “Just as the people 
become understood as both discrete individuals and their aggregated whole, the 
land they inhabit is also something that is understood in terms of its geometric, 
UDWLRQDO�SURSHUWLHV��RU�¶TXDOLWLHV·�µ��������������7KLV�LV�DQRWKHU�ZD\�RI�VD\LQJ�WKDW�
the modes of discovering the rules or “ratios” that govern a space become the 
UROH�RI�JRYHUQPHQW��7KLV�LV�DERXW�QRW�MXVW�FRXQWLQJ�EXW�VSHFXODWLQJ��VWDWLVWLFV�DQG�
geometry are linked in seeking to unearth recurring patterns that are scalable in 
time and space and can allow speculation on the future forms of the population, 
their actions, and the shape of the space they will occupy.11

What marks the new territories of ubiquitous computing and test- bed experi-
ments is that these “qualities” can be redistributed and partitioned with growing 
plasticity, and their populations comprise not individual bodies but literal parti-
tions of attention and nervous energy that can be grouped into different “wholes” 
that are unstable, and like the territories they occupy, mobilized, circulated, and 
speculated upon.

In this newest state of government the population and the territory have become 
the same — which is to say that the territory being sold is based on the atten-
tive consumption and the monitoring of that consumption by groups of individu-
als. These individuals can be anywhere in the world; the territory is plastic — it 
comprises all those who download medical assistance, yoga lessons, or language 
courses, for example. It also comprises all the other spaces where similar infra-
structures are being laid down or where cities are built on the premise of ubiqui-
tous data wealth. Songdo therefore is an experiment in administration, territory 
SURGXFWLRQ��DQG�ÀQDQFH�

11. For another in- depth discussion of how numeracy, measurement, and logistics are transform-
ing territories see, e.g., LeCavalier 2010.
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Songdo is testing not which kind of data are measured or manipulated but 
how they can be managed so that the whole process can be exported elsewhere. 
This is the territory of management and algorithmic processes. All the agents —
individually and as teams — are packaging their knowledge, expertise, and ser-
vices, so they can sell it to other cities.12 It is this exportability that matters in the 
test bed, for that is what can be implemented in future phases of development. But 
this model presents Cisco, once again, with the fundamental problem of the lack 
of compatibility or common formats that can ensure the easy exchange of data. 
For this reason the Korean government, in partnership with Cisco, is now leading 
an international project that tries to develop the protocols of the smart city, hav-
ing the Internet protocols as a reference, by which data can be exported, recom-
bined, homogenized, and linked. In the territories built for and by this world —  
envisioned as data rich but resource constrained — this apparent incommensu-
rability between territories, spaces, mediums, and futures has been transformed 
from limits to thresholds. If, for example, in the Cold War, there appeared to be 
D�ÀQDO�ERXQGDU\��D�WHUPLQDO�LPDJLQDU\�RI�WRWDO�GHVWUXFWLRQ�RU�DQ�DEVROXWH�OLPLW�WR�
natural resources, then in the contemporary territories of digital machinery, these 
QRUPDWLYH�FRQVWUDLQWV�KDYH�EHFRPH�ÁH[LEOH�VSDFHV� IRU�HWHUQDO�H[SDQVLRQ� LQ� WKH�
name of perfectibility- without- end through technological manipulation.13 The turn 
WR�XQFHUWDLQW\�RYHU�ULVN�ÀQGV�LWVHOI�HPERGLHG�
in this type of territorial form and redistribu-
tion of population.

Wishing/Testing
Even as this place is marked as the future, it 
already looks obsolete. In Songdo, even the 
buildings shoulder this temporal fold, forced 
to accelerate to the future and built at speeds 
virtually unthinkable in North America. For 
example, in an interview at SK Telecom, 
one of South Korea’s premier wireless ser-
YLFH�SURYLGHUV�� WKH� FKLHI� WHFKQRORJ\�RIÀFHU�

12. For example, Cisco will be importing the entire master plan of Songdo to Guayaquil, Ecua-
dor, thus literalizing the idea of an exportable city.

13. We view nuclear preparedness and biopolitics as part of the history of these forms of develop-
ment but also as radically different from the logic of the test bed, especially in terms of uncertainty 
and calculation. For writing that has a different perspective on preparedness and managing life, see 
Lakoff 2006 and Agamben 2001.

Figure 16 A view from 
Songdo’s Central Park
(Image: Drit Halpern)
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for ubiquitous city projects proudly boasted of setting up ubiquitous computing 
GHYHORSPHQWV�KRXVLQJ�����PLOOLRQ�SHRSOH�ZLWKLQ�ÀYH�\HDUV��7DH��������6RQJGR�
currently has thirty thousand inhabitants but projects a population of three hun-
GUHG�WKRXVDQG�ZLWKLQ�ÀYH�\HDUV��,Q�DQWLFLSDWLRQ��HDJHU�FRQVWUXFWLRQ�FRPSDQLHV�
have built dozens of speculative residential towers since Songdo’s inception, but 
already they are showing signs of wear, as if their speed has aged them prema-
turely. Even the promised armory of high bandwidth video feeds, ubiquitous com-
putational capacity, ambient environmental monitoring, and biofeedback control 
remain inoperable.

Examining cities that are built out of nothing affords a direct, if uncomfortable, 
confrontation with some of the assumptions about what cities are, or at least what 
they are thought to be. More disquieting, we must contemplate our dream- images 
of the future.

Looking at this seeming simultaneous wasteland and wild frontier of digital 
speculation, we see vast towers built as some parody of Le Corbusier’s “City of 
Tomorrow.” We should ask ourselves why — if the infrastructure could gener-
ate any form — we are so limited by older imaginaries of vision and structure. 
“Space,” writes Tiziana Terranova, “does not really need computers to be infor-
mational even as computers make us aware of the informational dimension. . . . An 
LQIRUPDWLRQDO�VSDFH�LV�LQKHUHQWO\�LPPHUVLYH��H[FHVVLYH�DQG�G\QDPLF��RQH�FDQQRW�
VLPSO\�REVHUYH�LW��EXW�EHFRPHV�DOPRVW�XQZLWWLQJO\�RYHUSRZHUHG�E\�LWµ�������������
As Ash Amin writes on the logics of urban forms, since the urban unconscious 
is “composed of a city’s material infrastructure as well as a city’s ‘aesthetics of 
VXUIDFHV�DQG�TXDQWLWLHV�·�LW�FDQ�EH�WKRXJKW�RI�DV�D�ÀHOG�RI�DIIHFWLYH�H[FHVV�WKDW�LV�
DEOH� WR� ¶K\SQRWL]H�� RYHUH[FLWH� RU� SDUDO\]H� WKH� VHQVHV·�µ� �$PLQ� ������ ���� 7KHVH�
accounts describe a situation in which, like early experiments in utopian form, 
urban inhabitants wish for a total vision of the environment, rather than embrace 
RXU�PDFKLQLF�DWWULEXWHV�DQG��ZKDW�'RQQD�+DUDZD\�������������FDOOV��D�´SDUWLDO�
perspective.” What all these theorists gesture toward is our inability to understand 
the networks in which we are enmeshed. We should not be so sure of the present 
and pass verdict on our networks. For if the return to modernist utopian visions 
in planning seems horrible, no less horrid is a nostalgic lament for the beauty of 
human community before the time when machines, also, were bequeathed sen-
tience. Our networks are often more lively than we can predict. If the test bed is 
our new epistemology, we should err toward the incalculability of uncertainty 
rather than the measurable logics of risk.

In returning to these older fantasies of objectivity and measure — from mod-
ernist utopias and computation — we threaten our own future. Perhaps this is the 



Test-Bed  
Urbanism

2 9 9

SUREOHP�� LQ� WKH� ORJLF�RI� WKH� WHVW�EHG��SDVW�GDWD�DUH�DOZD\V�XVHG� WR�SURGXFH� WKH�
future. But when prediction collapses into production, we lose any possibilities of 
emergence, of change, or of dynamic life. We often assume that we understand 
complex systems and our machines, even if we do not or cannot. Perhaps, then, 
we can embrace the epistemology of the test bed and begin to design with less 
authority and greater interest in the space of society and culture that is produced 
in the interstices between what is human, machine, and animal. Perhaps it is out of 
the magic of our humming networks and the complexity of our mute black boxes 
that new ideas about design will emerge.

Even as we write, the ontology of cities is changing rapidly and dramatically. 
Old categories that have served well for centuries are becoming obsolete, like 
urban versus rural, infrastructure versus built visible structures, home versus 
work. The topographies, the spatiotemporal relations among citizens and with 
respect to the places they inhabit, undergo profound changes as well. Distances 
diminish as the costs and speed of transferring goods and information decrease; 
shapes are becoming skewed as proportionalities change. And the various layers 
of city networks — the material and digital skeletons of the city — extend, branch, 
and interweave, causing traditional boundaries to vanish, whether between dif-
ferent infra structures like information and energy, between the serving and the 
served, or between citizen and city.

The new ontologies that arise are digital and algorithmic; they are often elu-
sively abstract, like data densities, clouds, statistical risks, or visibilities, and 
sometimes oppressively concrete, like ubiquitous cameras, secretive control 
rooms, or windowless data centers serving the needs of the machines. Novel actors 
populate newly emerging city spaces, displacing older inhabitants of the cityscape. 
7KH�GDWD�FHQWHU�RXVWV�WKH�RIÀFH�VSDFH��FDPHUDV�WKH�ZDWFKPDQ��VHQVRUV�WKH�PDLQ-
tenance technician, and so forth. The city ceases to be modular, with unforeseen 
consequences regarding emergencies and control. Data is the main category that 
drives the transformation of modern city life and rearranges the hierarchies and 
connections of objects and people.

The impact of these changes is still felt mostly around the edges of our most 
PDVVLYH�XUEDQ�VSDFHV��LQ�SODFHV�OLNH�WKH�SHULSKHULHV�RI�UDPSDQW�JUHHQÀHOG�FLWLHV�
LQ�&KLQD�RU�,QGLD�WKDW�QHHG�WR�DFFRPPRGDWH�DQ�HYHU��LQFUHDVLQJ�LQÁX[�RI�SHRSOH��
Or serve as the latest gated communities. Or in nonspaces, in context- free and 
replicable environments, like the case study of Songdo, which seems to be more 
a product of global corporate culture than of the Korean context into which it is 
implanted. But projects like Songdo are just test beds for the larger revolution of 
XUEDQ�OLIH�WKDW�ZLOO�LQFUHDVLQJO\�LQÀOWUDWH�HYHQ�WKH�PRVW�VHWWOHG�RI�XUEDQ�HQYLURQ-
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ments. Such test- bed urbanism accompanies the digital revolution of an urban life 
trying to assess the impact of the algorithmic on tomorrow’s citizens. Never before 
in history have cities been subjected in such scale to the technocratic visions and 
trials of a few anonymized global companies. But never before have there also 
been so many new agents and agencies — human, machine, and other — net-
worked in new arrangements and intelligences. These experiments will concern 
us long before their outcome will be clear. But like the many speculators and cor-
porations trying to bank in on these developments, only to be frustrated in their 
ÀQDQFLDO�DPELWLRQV��WKH�SUHVHQW�LV�UDWKHU�FORXG\�DQG�WKH�IXWXUH�RIWHQ�XQSUHGLFWDEOH�

Methodological Appendix:  
Milgram Reloaded
The Milgram Group  
(Nerea Calvillo, Orit Halpern, Jesse LeCavalier, and Wolfgang Pietsch)

Few experiments incite such sentiment, anger, and moral and ethical concern like 
WKRVH�RI�SV\FKRORJLVW�6WDQOH\�0LOJUDP�IURP�WKH�HDUO\�����V��+H�WHUULI\LQJO\�GHP-
onstrated that people do irrational and even terrible things when asked to follow 
the rules. In performing these classic experiments, full of actors, stage props, and 
unknowing participants, he created a mirror, another world, an altered reality, 
that could show us what we could not perhaps see on our own.

We open with this citation to the most famous of social science experiments, 
because as a collective we seek both to extend and to contest such methods of 
social research. Milgram’s troubling experiments were part of a broader transfor-
mation in the social and human sciences that increasingly treated the world as a 
laboratory and experiments as performative enactments. From cybernetic robots 
and rats to simulations of disasters and nuclear wars, the image of the world, its 
enactment and reality, became a blurry place that transgressed the possible, the 
probable, the fantastical, and the real, producing new realities, making new fea-
tures of the social world visible, and simultaneously obscuring and denying many 
other features.

Today we live in the legacy of these systems. Standing on the shores of vast 
digital realms, massive data worlds built by corporations like Google or enormous 
JUHHQÀHOG�GHYHORSPHQWV�OLNH�6RQJGR��6RXWK�.RUHD��ZH�DUH�IRUFHG�WR�DVN�DERXW�WKH�
relationship between experiments and reality, to ask about what types of inquiry 
the social sciences can develop to address these self- enclosed and autopoietic 
worlds. Where is the observer situated? What are the boundaries of the labora-
tory? Where does the world start and end? What sort of actions can create mirrors 
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that produce different realities and help us address ongoing ethical, moral, and 
political inequalities while generating new images of the world? Perhaps we are 
even forced to ask what would constitute moral and ethical evaluation in a world 
of smart machines and seemingly stupid spaces.

In many of his experiments, Milgram exposed people to unexpected situations, 
leaving them to deal with a social environment they did not really understand. The 
conditions of our own collaborative work as part of Poiesis also contain elements 
of such experimentation, about alternative ways by which to organize science, 
how research can be radically open, radically interdisciplinary, radically intercul-
tural, and radically democratic. Lock a small number of goodwilled people in a 
URRP�³�DQG�DVN�WKHP�WR�XQGHUWDNH�D�VFLHQWLÀF�SURMHFW��7KLV�ZDV�RXU�VLWXDWLRQ��IRXU�
SHUVRQV��IRXU�DFDGHPLF�FDUHHUV��IRXU�VW\OHV�RI�WKLQNLQJ��IRXU�VFLHQWLÀF�FXOWXUHV�

As a group we seek forms of action, enactment, and subjective observation, try-
ing to gain new ways of looking and developing different sensibilities (Hinchliffe 
et al. 2003) that could produce new images, descriptions, and imaginaries of the 
banal, technical, and sometimes overdetermined. The systems we use every day, 
the interfaces we play with, the labyrinth and anonymous architectures of data 
centers, and the massive spatial products of global developers and high- technology 
corporations are the sites of our inquiry, interest, and interaction.

Our main concern therefore is to unearth novel phenomena at the intersec-
tion between society and modern information technologies. In many ways, the 
approach is zoological; it is about naming and classifying. We are looking for 
digital beasts, screening the digital world for unknown creatures to observe, to 
catch, to categorize, and to dissect. While many believe that the only frontier for 
WRGD\·V�VFLHQWLÀF�DGYHQWXUHU�LV�RXWHU�VSDFH��WHFKQRORJLFDO�DGYDQFHV�DUH�FRQVWDQWO\�
RSHQLQJ�XS�ZLOG�DQG�XQH[SORUHG�VSDFHV�LQ�RXU�LPPHGLDWH�YLFLQLW\��$W�ÀUVW��WKHVH�
are determined only by the ever- extending boundaries of the technologically pos-
sible, inhabited only by technological experts, who know well how to survive and 
WR�SURÀW�EXW�ZKR�DUH�RIWHQ�XQDZDUH�RI�WKH�ODUJHU�FRQWH[W�LQ�ZKLFK�ZH�DUH�LQWHU-
ested. Ours is the endeavor to look at the interrelations between the digital species 
and their habitat, the digital ecosystems.

Much of our work concerns naming and renaming, collecting and classifying, a 
memetic tracing of ideas. At the beginning stands the Baconian task to encounter 
the digital in as many environments as possible, as Bacon once urged that research 
should start with a collection of “instances which agree in the same nature, though 
in substances the most unlike” — a collection to be made “in the manner of a 
history, without premature speculation, or any great amount of subtlety” (Bacon 
������������7KDW�LV�ZK\�ZH�HQJDJHG�LQ�D�QXPEHU�RI�FDVH�VWXGLHV��ZK\�ZH�EHFDPH�
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interested in Google’s algorithms, in large data storages in midtown Manhattan, 
DQG�LQ�VHQVLQJ�ODPSSRVWV�LQ�WKH�JUHHQÀHOG�FLW\�RI�6RQJGR�

)RU�XV��WKH�QDPLQJ�DQG�FODVVLÀFDWLRQ�LV�HVVHQWLDOO\�D�FUHDWLYH�SURFHVV��D�SRHWLF�
undertaking. As in a poem, suitable terms can provide novel viewpoints and new 
insights into the digital world. We would try out analogies, often far- fetched, 
EHWZHHQ� WKH�SKHQRPHQD�ZH�HQFRXQWHUHG�DQG�RWKHU�ÀHOGV�PRUH�RU� OHVV� IDPLOLDU�
to us from our own work. For example, we looked into the analogy between the 
digital world and medieval bestiaries, highly elaborate and lavishly illustrated 
compendia of exotic and sometimes mythical animals. We also explored at length 
WKH�DQDORJ\�EHWZHHQ�VFLHQWLÀF�H[SHULPHQWDWLRQ�DQG�WKH�ZD\�GLJLWDO�WHFKQRORJLHV�
are installed into urban environments.

It is in these creative moments, whether they concern the search for ideas, 
the elaboration of our research method, or the invention of new terms, that our 
interdisciplinary background plays out the strongest. In a disciplinary context we 
ZRXOG�RIWHQ�KDYH�JRQH�ZLWK�WKH�ÀUVW�RSWLRQ�WKDW�FDPH�WR�PLQG��2Q�WKH�RQH�KDQG��
interdisciplinarity forces us to rethink, to constantly widen our discussions, to 
resist the urge to go with the easiest choice, to try to change perspective, or to 
view the issues from a metalevel. On the other hand, in the formulation of results, 
interdisciplinarity proves to be a considerable obstacle. It proves enormously chal-
lenging to sketch one coherent picture that we can all identify with.

In several ways, naming the digital is unlike other tasks of nomenclature in 
WKH�VFLHQFHV��,Q�W\SLFDO�H[DPSOHV��OLNH�WKH�FODVVLÀFDWLRQ�RI�VSHFLHV�LQ�ELRORJ\��RI�
elements in chemistry, or of crystals in the theory of solids, there appears to be an 
XQGHUO\LQJ�RQWRORJ\�RI�QDWXUDO�NLQGV��ZKLFK�PRUH�RU�OHVV�À[HV�WKH�FODVVLÀFDWLRQ�
scheme. There is little leeway in how chemical elements are to be grouped, hence 
the structure of the periodic table. The task of these special sciences then is simply 
WR�GLVFRYHU�WKH�FODVVLÀFDWLRQ�VFKHPHV��%\�FRQWUDVW��WKHUH�LV�QR�GHWHUPLQHG�XQGHUO\-
ing ontology of the digital world, in particular when it comes to the relation with 
the social. Rather, it must be invented, involving a creative and poetic element. It 
must be pluralistic, a side- by- side of different, complementary perspectives. An 
invented terminology cannot be, in a strict sense, right or wrong. The criteria are 
whether it resonates with experience, whether it manages to link up a number of 
seemingly unrelated phenomena, whether it turns out useful in an eventual com-
ing to terms with the digital world.

Revolutions of various kinds generally imply a language change, and, con-
versely, language changes sometimes trigger revolutions. The French Revolution 
required a new vocabulary to account for its emerging democratic institutions. 
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The Darwinian revolution fundamentally changed the way people think and talk 
about species, as the rigid boundaries between species were dissolved and new 
FODVVLÀFDWLRQ�VFKHPHV�HPHUJHG�WKDW�ZHUH�EDVHG�RQ�HYROXWLRQDU\�GHYHORSPHQW��7KH�
digital revolution is not much different. It is not only producing a new range of 
SKHQRPHQD� WKDW�QHHG� WR�EH�FODVVLÀHG�DQG�QDPHG�� LW� LV� DOVR�FKDQJLQJ� WKH� ORQJ��
standing ontology of the social world. Those often unrecognized shifts are what 
interest us most. For instance, the change in network structure of our social inter-
actions induced by novel means of communication, such as the Internet, in turn 
transforms basic social concepts like the normal or the democratic.

We try to detect such novel phenomena at the interface between digital tech-
nology, the human, and the social, to propose terms for a language of the digital 
UHYROXWLRQ��,Q�WKH�HQG��WKH�QRPHQFODWXUH�FDQ�RQO\�EH�D�ÀUVW�VWHS��LI�DQ�HVVHQWLDO�
one, on the way to a better understanding and control of digital phenomena. In the 
long run, the goal must be proactive, examining how an improved linguistic grasp 
and understanding of the digital can be used for improving the human condition.
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