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ABSTRACT 

This dissertation studies the ways in which smart city discourses and technologies 

distribute power by focusing on open data initiatives in the context of urban realm. 

Instead of encapsulating smart cities as a project concocted and imposed by corporate 

forces, I discuss these initiatives as co-developing within a network of relations that are 

always in formation. Using governmentality as the analytical grid, I focus on various 

constituents of smart London to reveal what drives these initiatives, and what social 

and cultural implications they have. Therefore, as opposed to identifying open data as a 

tool that inexorably yields transparency, accountability and citizen participation, I 

focus on how its contingent and complex nature unfolds in the processes and 

performativities of discourse, infrastructure and citizenship. As a result, besides 

arguing that open data has been an apparatus to mobilise an entrepreneurial city, I also 

attend to instances where these initiatives reveal the manifold ways in which data-

driven urbanism is materialised, enacted and re-iterated.   

In order to provide a background to emerging concepts in data-driven London, firstly, I 

attempt a genealogy of the intertwined development of urban planning, data 

technologies and urban subjectivities by looking at cybernetics and neoliberal 

governmentality. Following this, I examine the discourse on open data in the UK, 

whereby I argue that open data is an apparatus in mobilising an entrepreneurial and 

technocratic London, and to advance this argument I study the Open Data Institute. To 

further examine the ramifications of this entrepreneurial agenda, I take Citymapper, 

the transport app, as a case study. Subsequently, I argue that infrastructure is 

transduced by data, and therefore, I posit the term data/infrastructure while also 

questioning the implications of this for urban management. Lastly, I discuss the 

interfaces of open data regarding their potential to facilitate citizenship acts. Thinking 

through the concept of ‘smart citizenship’, I also follow an activist/politician/radical 

figure, Rosalind Readhead, in her quest to ban private cars in London. Consequently, I 

argue that with an emphasis being placed on data rather than citizenship, applications 

of open data foreclose effective engagement with city politics. 
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INTRODUCTION 

 

The more open the game, the more appealing and fascinating it becomes.  

Michel Foucault, 1997, p. 300 

 

“Every activity in London can be captured as data”1 declared the Greater London 

Authority (GLA) in 2014.  Although this statement is no longer featured on the GLA’s 

website, it still calls for close attention. Arguably, this statement was removed because 

it was not reflecting the reality, and this is exactly why it matters. Putting up such an 

ambitious statement on the GLA webpage is much more than a simple editorial 

exaggeration. Rather, it is an indication of an aspiration towards which the city is 

working. While cities are being woven with what is termed ubiquitous computing, the 

ubiquity that is referred to is both real and mythical. It is real in the sense that there is 

an ambitious positivistic discourse in which every aspect of life is thought to be 

quantifiable: from human emotions to water wastage. This becomes a self-propagating 

claim because what counts as activity is that which is captured as data. Ubiquitous 

computing is mythical, not because these attempts do not succeed or deliver in various 

ways, but rather because they come with somewhat sublime promises that enforce 

their discursive omnipresence (see Dourish & Bell, 2011).  As such, claiming that every 

activity can be captured as data is a self-fulfilling prophecy that claims that this is 

possible, even if not at this very moment. However, the urban is, and will remain to be, 

much more complex than any advanced data analytics technique can depict. Therefore, 

inscribing urban life as a matter of advancing data collection and data analytics always 

remains as a distant goal that moves even further away with each advancement; the 

amalgam of these technologies and discourses always point to an achievement of the 

“real potential”2 that always remains unfulfilled. In the process, however, there are 

many moments where contingency of these otherwise straightforward technologies 

come to the surface. With that in mind, this thesis studies the implications of data-

driven urbanism in London, focusing, in particular, on open data initiatives, and 

                                                           
1
 http://www.london.gov.uk/priorities/business-economy/vision-and-strategy/smart-

london/access-to-open-data Accessed on 10/10/2014 
2 For example, Weiser (1991), in his seminal article on ubiquitous computing, “The Computer 
for the 21st Century” refers to achieving the real potential of information technologies 
emphatically and claims that the way computation has materialised thus far has been a 
diversion from this real potential. 

http://www.london.gov.uk/priorities/business-economy/vision-and-strategy/smart-london/access-to-open-data
http://www.london.gov.uk/priorities/business-economy/vision-and-strategy/smart-london/access-to-open-data
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foregrounding the contingency of these technologies, while examining the ways in 

which they distribute power.  

The discourse in which every activity can be collected as data has generated other 

discourses that have transformed the relationship between data and everyday urban 

life. The MA research I carried out in the summer of 2013, which inspired this study, 

aimed at investigating what the concept of smart city meant for the policymakers in 

London. During this research, I had the opportunity of interviewing several members 

of the first Smart London Board, who were then preparing the first Smart London Plan 

to be released by the GLA. These members ranged from academic researchers to 

individuals from the non-profit sector and tech business. During these interviews, I 

observed cynicism and dismissiveness towards the notion of the smart city, even 

though these were highly influential people in shaping London's smart city policies. 

However, in sharp contrast to their dismissal of the term, there was an excitement and 

optimistic outlook towards open data initiatives in the context of smart London; the 

majority of the interviewees suggested that open data could make up for the 

shortcomings of corporate-driven smart cities. They believed that, previously, 

corporate-driven narratives had taken technology as the starting point instead of 

people (an argument that is found in many scholarly studies too: see e.g., Hollands, 

2008; Greenfield, 2013; Kitchin 2014; McFarlane & Söderström 2017), and instead, 

they argued that the implementation of open data would reverse this technocratic and 

top-down management style. Having been introduced to open data recently, I was 

intrigued by this claim, and therefore questioned my interviewees as to how open data 

would empower city dwellers as opposed to the preceding ideas found within the 

smart city narratives. Again, while there was an emphasis on the potential that was yet 

to be revealed, almost every interviewee gave one or both of these examples: the 

transport app Citymapper, specifically how it empowered Londoners by making 

transportation much easier; and London Datastore, specifically how it enabled citizens 

to access all data about their city should they want to make a change in London. It was 

also then that I realised that the integration of open data into smart London was 

coupled with the subjectivity, “smart citizen”, who had the power to change the way 

the city was managed. Puzzled by the promises that open data was coupled with, I 

decided that more substantial research was required on the implications of these 

corresponding initiatives within the context of data-driven smart London.  
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Shortly after I completed this MA research, in December 2013, the GLA released its first 

Smart London Plan, prepared largely based on the input from the Smart London Board.  

According to this document,  

Smart London is about how the capital as a whole functions as a result of the interplay 

between its ‘systems’ – from local labour markets to financial markets, from local 

government to education, healthcare, transportation and utilities. Smart London is 

where the linkages between these different systems are better understood, where 

digital technology is used to better integrate these different systems, and London as a 

whole works more efficiently as a result – for the benefit of its inhabitants and visitors. 

(Greater London Authority, 2013, p. 19) 

Besides the conspicuous systems thinking and the emphasis on efficiency -both of 

which are recurrent themes in many smart city definitions- also underlined in this 

report is the enhancement of access to open data as part of Smart London. As such, 

London Datastore (LDS hereafter) is presented as a success story and a case study 

repeatedly, and described as “…one of the first platforms to make public data open and 

accessible, spurring citizen engagement, innovation and the development of new 

applications” (ibid, p. 17). As seen in the Venn diagram taken from the Smart London 

Plan (Figure I.1), the GLA’s vision for Smart London takes open data -paired with 

transparency- as one of the four main constituents in the strategy for reaching the goal 

of “improving the lives of Londoners”. To this end, the GLA says, in smart London, 

“Londoners drive innovation as much as technologists, investors or policy agendas to 

make London an even greater city” (ibid, p. 20). Although the term smart citizen is not 

expressed strongly, it is clear that citizens are, wittingly or otherwise, part of advancing 

smart city applications. So, citizens are not only the end user of these technologies and 

services, but are expected to actively contribute to the making of smart London just as 

policy makers, engineers, developers and investors do.  
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Figure I.1: Smart London Approach (Greater London Authority, 2013, p. 18) 

 

Towards the end of Boris Johnson’s mayoral period, in March 2016, the GLA released a 

follow up report to summarise the implementations that were made in the meantime. 

Entitled “The Future of Smart” (Greater London Authority, 2016), this report contains 

an exhaustive list of case studies demonstrating the ways in which London is working 

towards becoming a smart city. As such, unlike the Smart London Plan that was 

released in 2013, this document is not an implementation plan in the same sense, but 

an end of term activity report that includes recommendations for the next Mayor. In 

order to indicate the scale of the opportunity for investors, venture capitalists and 

entrepreneurs, the report begins with an estimation of London 2020's smart city 

market size, which is given as 14 billion USD.  Followed by the examples of citizen 

engagement projects, it is stated that through the increased use of smart gadgets by 

citizens, hackathons, and the GLA initiated digital platforms such as Talk London,3 

Londoners are successfully engaged with how their city works. In addition to these, 

LDS and the apps (and APIs) developed within (e.g., My London and London School 

Atlas) are provided as evidence of “harnessing data to solve city challenges" (Greater 

London Authority, 2016, p. 34). In comparison to the previous report, the emphasis on 

open data is significantly reduced, yet it still presents numerical evidence of how open 

                                                           
3
 It is an online forum with over forty thousand members in which there are discussions around 

threads that are initiated by the GLA. 
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data has "empowered" Londoners. Moreover, in this report, there is a (rather 

unsubstantiated) claim that forty percent of Londoners use mobile apps that are 

powered by open data (ibid, p. 38).  Despite this claim and the two-year gap in between 

these reports, the narrative is still anticipatory of open data realising its potential 

impact, with the main argument being that what we have witnessed thus far is just the 

tip of the iceberg.  

Around the same time, in March 2016, the GLA published its City Data Strategy 

webpage4, and here, declared “We want London to have the most dynamic and 

productive City Data Market in the world”. This strategy is extracted from a PhD 

dissertation that was carried out by Larissa C. Romualdo-Suzuki, who also worked at 

the GLA for a couple of years after completing her PhD in 2015. The main argument of 

City Data Strategy5 is that "city data" should be recognised as part of London's 

infrastructure, but the GLA cannot deliver this potential on its own. Therefore, in order 

to enable data to "save money, incubate innovation and drive economic growth", as 

well as to ensure that "London will achieve global renown for data impact", the GLA 

calls out to related parties to collaborate on these goals. Later, in late 2017, following 

cities like New York and Melbourne, London City Hall appointed its first Chief Data 

Officer (CDO), as was promised in Sadiq Khan's election manifesto. While this 

appointment was criticised by Forbes magazine for the "buzzword-heavy" job 

description and its unusually high salary for a public worker (Smith, 2018), taking over 

this appointment, Theo Blackwell has also worked towards a new Smart London Plan. 

Launched in June 2018 during London Tech Week, the plan was introduced as the 

roadmap to "stay ahead of the technology curve rather than follow it".6 While this last 

version of the Smart London plan is strikingly different in style (i.e. it is not a document 

in the traditional sense but is published on a collaborative writing tool website, 

“trello.com”), the ambition stays the same: “[to] make London the world’s smartest 

city”.7 In line with the previous documents, aside from the commonly used attributions 

of “responsive and connected”, the ambiguity of what it means to be the smartest city 

                                                           
4 http://data.london.gov.uk/data-for-london/ Accessed on 18 September 2016 
5
 Throughout my conversations with people who were closely acquainted with this strategy and 

Romualdo-Suzuki's work, it came to my attention that there was a conflict regarding the rights 
of this strategy. It was firstly published as a document prepared by the GLA, but shortly after, 
there was an amendment to clarify the authorship. Therefore, I have kept this contentious 
situation in mind when approaching to this document. 
6 https://www.governmentcomputing.com/local-government/news/theo-blackwell-outlines-
plans-smart-london Accessed on 18 June 2018 
7 https://www.london.gov.uk/press-releases/mayoral/mayor-launches-smart-london-plan 
Accessed on 12 June 2018. 

http://data.london.gov.uk/data-for-london/
https://www.governmentcomputing.com/local-government/news/theo-blackwell-outlines-plans-smart-london
https://www.governmentcomputing.com/local-government/news/theo-blackwell-outlines-plans-smart-london


15 
 

prevails. Moreover, despite the emphasis on themes of “open government” and 

“collaboration”, open data in this latest plan has now dissolved into the background. 

Instead, the emphasis is on “civic innovation challenges” that are designed to solve 

London's pressing problems in the form of public-private partnerships (e.g., featuring 

projects like NHS Trust in South London, and Transport for London [TfL] partnering 

with start-ups to create innovative solutions). 

Although I chose to open with the GLA and their consecutive smart city/data 

management plans, the aim and scope of this study goes beyond looking into the work 

of City Hall per se with regards to smart city making. As such, instead of a detailed 

analysis of these mentioned plans (see Cowley et al. 2018 for such an analysis), the 

analyses here are on various actors, initiatives and organisations that I identified as the 

constituents of an open data driven smart London. GLA's consecutive smart city plans 

are a good starting point because they provide a background to smart city making in 

London. However, they are by no means comprehensive in understanding the 

implications of smart city discourses and technologies. The first plan published in 

2013, which took open data as one of the core strategies, was put together by Smart 

London Board members from across academia, business and non-profit organisations 

(more information on how the members of this Board were appointed is given in 

Chapter 3). So, in a way, it reflects the vision of a larger group of people representing 

different constituents of London’s tech scene. However, as the GLA also notes, data 

have no boundaries, and a data-driven city cannot be solely confined to GLA’s plans and 

implementations. That is to say, both in terms of discourse and implementation, there 

is a much larger network of relations that perpetuates, contributes to and reiterates the 

plans constructed by the GLA. Therefore, this research is a study of data-driven London 

through its consideration of a variety of case studies and institutions involved in smart 

city making in London by open data applications. The empirical research presented 

here was carried out between late-2014 and late-2017. As such, the latest Smart 

London plan is not analysed here in detail, even though I have closely observed and 

participated in the events and activities that were organised in the lead up of its 

development. This meant that I was able to observe the changes in the discourse over 

the years – starting with the first plan. Consequently, due to the time frame of the 

research period, this dissertation has ended up following up the processes between the 

first and the most recent Smart London plan prepared by the GLA.  
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In the following section, I will lay out the contours of the general theoretical framework 

that shaped this study. While each chapter engages with its own respective set of 

theories and literature, there is a main theoretical framework that informs the way I 

have carried out this research and my approach to conceptualising the relationship 

between data technologies and the city. While the smart city has increasingly become a 

research interest in a range of academic fields, there are still significant gaps in the 

literature partly due to its tendency to propagate the same line of thought as the 

discourses these studies aim to critique. This is because, most of these studies have 

critiqued the term without unpacking what data-driven smartness and urbanism 

entail; they have often tended to dismiss the smart city by framing it as a sinister 

project concocted by transnational corporations. In doing so, they have usually taken 

smart technologies as systems that are developed in isolation, that then get applied to 

urban environments after the fact. This has led to gaps in the understanding of what 

actually perpetuates smart urbanism from the ground up, since transnational 

corporations are just one party in the overall smart city discourse. On this account, my 

goal with this dissertation is to unravel the multiple forms of power embedded within 

computational urban environments by studying different actors within the smart 

London discourse. To this end, I draw upon a variety of disciplines including media and 

cultural studies, geography (particularly cultural and critical geography), science and 

technology studies (STS), architecture, software studies, and philosophy of technology. 

At the same time, I principally situate my thesis in media and cultural studies; more 

specifically, the emerging field of critical data studies and the more established digital 

culture studies. This, in itself, is a contribution to understanding the way smart cities 

evolve since they are mostly studied within the sub-fields of geography, which meant 

that spatial concerns were the focus. While this research overlaps with the subfields of 

geography largely, one of my main aims here is to situate the emerging themes in smart 

cities in the larger context of digital culture. Additionally, this dissertation contributes 

to critical data studies by understanding how open data applications unfold in the 

urban context. This is a significant contribution to the field since open data still 

remains critically under studied (Kitchin, 2014b), partly because, so far, most of the 

research in this area has been intensified on Big Data applications.  

In this thesis, I use governmentality to frame smart cities theoretically; this means, 

power is generative of control, as well as of subversion and re-routing. In his genealogy 

of governmentality, or in other words, the emergence of “the conduct of conduct”, 

Foucault (2003a) examines who is governed and who is governing, to what ends, and 
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in what ways. In this conception, power is always multidirectional and generative. 

Additionally, my approach to the technical systems that make up smart London is one 

in which they are always in formation within an environment that conditions their 

becoming, and in return these systems condition the environment (Simondon, 2007). 

In other words, I frame the affordances of these systems as co-emergent within an 

environment, the production of which these technologies simultaneously contribute. 

Simondon (2007) calls this nexus of technical systems and their environment an 

associated milieu that is the sine qua non conditioning of a technical system to function. 

This means, these systems become (or individuate as will be detailed in Chapter 3) only 

within an associated milieu, and have a different function in different environments. As 

the next section briefly explains, the relationship between urban governmentality and 

data technologies is of the same nature: they mutually construct and co-depend on 

each other. Therefore, instead of taking a deterministic approach in which these 

technologies and discourses are inherently oppressive (or progressive), I analyse these 

calculative modalities against a backdrop of social, political and economic 

considerations in order to unravel their becoming and implications.  

 

Smart Urbanism 

 

“Will the real smart city please stand up?” (Hollands, 2008) is, arguably, the most cited8 

article in the critical smart city literature in which the sociologist Robert Hollands 

questions the vagueness of the term smart city and its implications. He points out that 

the inherently positive nature of the adjective “smart” makes this urban trend 

“normative and celebratory” although there is a “definitional impreciseness” in the 

assumptions surrounding it (Hollands, 2008, p. 3). Looking at several smart city 

initiatives around the world, Hollands argues that smart cities are technocratic and 

entrepreneurial projects in which pressing urban problems -such as widening 

inequality and social polarisation- are not addressed. While Hollands clearly states that 

his intention is not to find a neat definition for smart city, after a decade and a 

burgeoning literature, it is still improbable to argue that smart city is a distinctive 

urban label. Likewise, Kitchin (2015) also highlights the various conceptualisations of 

the term; describing that for some, it is the city woven with ubiquitous and pervasive 

computing through sensors and network technologies, while for others, the smart city 

                                                           
8 It is cited 1558 times according to Google Scholar as of 5th October 2018. 
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is where the economy is driven by innovation, creativity and technology based 

entrepreneurship. Considering this, is smart city really a distinct category from “global 

cities” (Sassen, 2005) where the high quality of information and communication 

network infrastructure is essential to be ahead of the competition? What novelty does 

smart city present then, in comparison to previous urban labels such as “intelligent 

city” (Komninos, 2002), “cyber-city” (Graham & Marvin, 1999), “creative city” (Florida, 

2003; cf Peck, 2005), “informational city” (Castells, 1989), “technocity” (Downey & 

McGuigan, 1999), “augmented city” (Aurigi, 2006)? While these urban labels put more 

emphasis on one particular aspect of the city than others (e.g., flourishing R&D hubs, 

attracting “creative” professionals, building IT networks and so on), smart urbanism 

overlaps with virtually all of these antecedents. Still, several scholars have attempted to 

distinguish smart city from prior labels. For instance, according to Nam and Pardo 

(2011), in comparison to intelligent cities, smart cities are more user-friendly and less 

elitist, wherein creativity, education and learning are the core concepts. Allwinkle and 

Cruickshank (2011), in line with this view, suggest that while the intelligent cities were 

too much centered around innovation, the smart city is where the emphasis shifts from 

the corporate to the civic and from the market to the community in a city governed by a 

liberal democratic governance with enhanced access and participation. Deakin et al. 

(2011) on the other hand, are cautious about this optimistic view of smart city over 

intelligent city as they argue that the smart city has essentially emerged to meet 

market needs, and therefore fails to embed the ‘intelligency’ it needs to become really 

smart unlike the intelligent city.  

Aside from the attempts in the literature to distinguish smart city as a new and distinct 

category, there is also a disproportionate amount of research on fully automated and 

super-networked project-cities built from scratch (e.g., Songdo in South Korea and 

Masdar in Abu Dhabi). The overwhelming emphasis on such smart city projects –

especially as found in the early critical smart city literature- means that there is a need 

for further research to understand the implications of data-driven urban management 

in “the actually existing smart cities” (Shelton et al., 2014) such as London. As Kitchin 

(2014b) observes, there is a lack in the diversity and depth of empirical studies from 

around the world. He argues that using “canonical examples” (i.e., Masdar, Songdo, 

Planet IT Valley), and writing about smart cities as one-size-fit-all concepts without 

genealogical excavation has resulted in the failure of understanding the shifting 

rhetorical and socio-spatial processes (also see Datta, 2015 and Luque-Ayala & Marvin, 

2015 for a similar critique). When the concept of smart city was introduced through 



19 
 

these projects by multinational technology vendors such as IBM, Siemens and Cisco, it 

was presented in conjunction with sublime promises, such as seamless connectivity, 

responsiveness, ultimate sustainability, full automation and so on (Söderström, et al., 

2014; Gabrys, 2014). However, as the outcomes of these technologies in delivering 

promises of glitch-free urban life were proven to be limited (Halpern, et al., 2013), 

smart-ing cities has rather become an iterative process instead of a destination - as 

often repeated in the smart city events that I have observed. As Gabrys (2016b) shows, 

“the programmed city”, which constitutes the essence of smart city proposals, is a 

speculative and an actual project that has been critical to development of ubiquitous 

computing at a planetary scale, whilst also foregrounding complicated and uncertain 

ways of programming the environments.9 Similarly, Halpern and Günel (2017) observe 

that the “smart”, “ubiquitous” and “resilient” infrastructures of smart cities have now 

become never-finished products that are “infinitely replicable”, and always waiting for 

an update on the preliminary version.  

Moreover, cities in fact appropriated these technologies to meet their own conditions 

rather than simply procuring off-the-shelf solutions from smart city technology 

vendors. Thus, when the study of smart cities goes beyond the rhetoric on the surface, 

one can observe that applications and consequences vary since these technologies are 

co-dependent on their environment. In spite of that, following the mainstream 

discourses on smart cities, critical literature largely concentrates on debunking the 

mythical aspects of smart cities rather than unfolding the repercussions of having data 

technologies increasingly embedded in urban environments. This is partly because, 

earlier studies have concentrated on the political economy of smart cities by focusing 

on the corporate aspect of them instead of elaborating on the development, 

materialisation and reiteration of data technologies that purported the idea of smart 

cities. However, as mentioned earlier, the becoming of technical systems takes place in 

an associated milieu, which also shifts concurrently with each becoming; therefore, 

neither the discourses nor the technologies can be understood without a cultural, 

temporal and spatial context. On this account, I approach smart London as an 

environment in which discourse, infrastructure and citizenship keep reiterating and 

reconstituting each other while also perpetuating a data-driven urbanism.  

 

                                                           
9
 Here Gabrys uses the term “environment” in both ways: “cybernetic approaches to systems 

and ecology, as well as referring to the conditions in which computation can operate” (2016b, p. 
197). 



20 
 

Governmentality and urbanism 

In contrast with the general approach to smart cities as a contemporary concept, my 

vantage point is thinking of planning and governing cities based on data in a historical 

lineage. In this endeavour, I am in the company of those who carry out genealogical 

excavations to understand today’s technologies.10 In addition to prominent names that 

studied statistics as a means of creating quantifiable, therefore manageable, 

populations, such as Ian Hacking (1990) and Theodore Porter (1995), there are many 

scholars that have examined the relation between computational technologies, their 

spatial dimension, and the management of urban populations from a historical 

perspective. For instance, Burrows et al. (2006) discuss the relationship between 

geodemographic classifications, software, and social sorting, pointing out that the 

origins of geodemographics can be traced back to as early as the end of the nineteenth 

century, when Charles Booth surveyed life and labour in London. In doing so, he 

produced the first map of poverty across London’s neighbourhoods, which later on 

evolved into an analytic urban idea of correlating the possible demographics of people 

with the physical spaces they occupy (Uprichard, et al., 2009). Furthermore, this 

historical lineage can now be observed within industry oriented organisations. For 

instance, in September 2016, at the FutureFest Event in London, Eddie Copeland, the 

Director of Government Innovation at Nesta,11 declared London as the world's first 

smart city, because the "smart use of data" was already taking place in London as early 

as 1854. The example he was referring to was the famous historical data driven 

intervention by a medical doctor John Snow who surveyed the outbreak of cholera in 

the Soho district.12 As a result of his mapping out the casualty data in relation to 

location, Snow discovered that it was water that carried cholera, and not air, to the 

contrary of what was thought to be the case until then. Soon after he managed to 

convince the Board of Guardians to disable the water pumps, he observed a fall in the 

number of fresh attacks of the disease. “So what might be a better example of a smart 

city in action?” asked Copeland. For him, this was a good indication that London was 

the first smart city, because, as he noted, a smart city was not about technology, but 

was about finding solutions to urban problems by using data in a smart way.  

                                                           
10

 According to Parikka (2012, p. 79) the study of digital culture can go way back than the 
emergence of computers as standardisation of communication started earlier. 
11 Nesta is an 'innovation foundation' that provides support for innovation projects in addition 
to in-house research. 
12

 https://www.bl.uk/collection-items/john-snows-account-of-the-cholera-outbreak-in-soho-
london-1854 Accessed on 23 February 2016. 
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The early attempts of spatialisation of health related activities (i.e. cartographic 

correlations between diseases and their locations) and correlations between the milieu 

and the character of the inhabitants (Osborne & Rose, p. 743) indeed coincide with the 

emergence of the “modern state”, which for Foucault, is not an entity above the 

individuals but “a modern matrix of individualisation” (1982, p. 783). In order to work, 

it requires knowledge of people’s minds, souls, and inner secrets so that it has the 

ability to direct their conscience. Therefore, the maintenance and control of knowledge 

production are the key domains where the power dynamics that constitute 

governmentality unravel. In the case of cities, they are particularly revealing in the way 

that knowledge based activities proliferate: as Osborne and Rose (1999) put it, “The 

vicious immanence of the city is a never-ending incitement to projects of government” 

(p. 738). Therefore, examining data-driven smart cities helps understand the ways in 

which new governance models that propagate through "metric power" (Beer, 2016) 

unfold. The volume and velocity of data gathering that prevailed until the mid-

twentieth century is not at a comparable level to that of the present day, in which ever 

increasing amounts of data are being fed back into automated systems. As such, the 

form of governance is shifting accordingly from being based on statistics, which is “the 

politics of probability”, towards, as Louise Amoore (2013) suggests, “the politics of 

possibility”: automated data-run systems are no more about "the taming of chance" as 

Hacking (1990) put it, but about producing possible outcomes and futures through 

data. Consequently, in producing futures, not only have the power relations that these 

activities are embedded in have transformed, but also the ways in which these 

modulations transform power relations are changing.  

Various dimensions of Foucault's analyses make him one of the most referenced 

theorists in the study of the ways in which power is transformed and distributed in a 

city that is woven with various sensor and data technologies.13 In my quest to unravel 

the multi-dimensional power relations in data-driven London, the theoretical 

framework of my study builds upon various aspects of his analyses. Firstly, Foucault's 

notion of governmentality offers a good starting point in mapping out the multitude of 

ways in which power works within the emerging complex management systems that 

are maintained by digital technologies. Secondly, his theorisation of knowledge/power 

                                                           
13

 His discourse and power analyses deal with the heterogeneous spaces of sites and relations 
(Soja, 2010), and were developed through a use of architectural plans of asylums, hospitals, 
prisons, as well as explorations of town planning and urban health (Crampton & Elden, 2007). 
Thus, in his analysis of power/ knowledge, spatiality is a salient factor in mapping out these 
relations which is an important factor in his wide use in such disciplines as Geography. 
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helps unpack the manifold ways in which episteme is a function of power in data 

systems at every level from collecting to analysing data. Thirdly, Foucauldian discourse 

analysis provides a frame for how data is situated in a discourse by mapping out the 

discursive and non-discursive formations that form the apparatuses (which will be 

detailed in Chapter 2). Lastly, the use of data technologies and their epistemological 

outputs result in generating subjectivities that perpetuate the system they emerge 

from: the third dimension Foucault arrives at within his analysis of power/knowledge 

(Deleuze, 1995, pp. 91-92). However, I am also aware that analyses of Foucault that 

relate to subjects (see McNay, 1994), space and things (see Thrift, 2007) are not 

without limitations or blind spots. Moreover, his study of governmentality may rather 

be considered Euro-centric, and therefore falls short in understanding non-Western or 

postcolonial geographies (Legg, 2007).14 Nevertheless, his genealogical methods and 

conceptualisation of power as being generative and multi-dimensional (i.e. "micro-

physics" of power relations)15 provide a useful starting point in outlining the social 

implications of data, coding, and algorithms in an urban context. Therefore, it is from 

this vantage point that the relation between the urban and data is investigated here. 

By looking at the genealogy of governmentality, or in other words, the emergence of 

“the art of government”, Foucault (2003a) described a fresh domain of research, which 

explained governmental rationality, while the political philosophy of the period was 

mostly concerned with “the best government” (Gordon, 1991, p. 7). Foucault notes that 

governmentality is an “analytical grid for these relations of power” through which the 

conduct of conducting human beings occur (Foucault, 2008, p. 186). As Foucault 

(2003a) further explains, he points out three aspects in using this term; firstly, the 

ensemble that allows the exercise of a specific but complex form of power through the 

engagement of institutions, procedures, analyses, and calculations. Secondly, the pre-

eminence of what may be termed as “government” over the other forms of power (e.g., 

discipline, sovereignty etc.), and formation of specific governmental apparatuses and a 

                                                           
14

 Foucault’s genealogy of governmentality has a strict focus on Christianity, and how it turned 
into a mode of governance. Thus, despite his compelling theorisation of power that rejects 
binary approaches, there are instants where he failed in his observations in different cultural 
contexts. For example, this manifests itself in his lack of insight into the "Iranian revolution" 
that took place in 1979 that ended up with a foremost oppressive political Islamist regime to the 
contrary of Foucault’s claims that Islamic rule could be liberating. When Foucault was present in 
the country during the change as a Corriere della Sera and le Nouvel Observateur correspondent, 
he framed the Islamist regime as one that is opposite to French obsession with secularism. 
Consequently, this binary way of framing the political affairs he observed resulted in his 
misapprehension of and short-sighted analysis on political Islam (see Afary & Anderson, 2005).   
15

 This way of power analysis did not commence with his genealogy of governmentality but 
earlier, particularly throughout Discipline and Punish (1975) (see Collier, 2009). 
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complex of knowledges. Thirdly, governmentality refers to the result of the process 

through which the administrative state gradually becomes “governmentalized”.  

Foucault's genealogy of governmentality is also the genealogy of the symbiosis and 

interdependency between the management of urban populations and the practices of 

quantification. He begins exploring this entangled relation throughout his lectures in 

1976, entitled Society Must be Defended (2003b), where he also introduces his notion of 

“biopower/biopolitics” (pp. 239-264).16  As he explains in the lecture titled 

"governmentality", during the eighteenth century, when a demographic expansion took 

place, statistics became an essential technical factor in the “unfreezing [deblocage]” of 

the art of the government (Foucault, 2003a, p. 240): an instrument, which helped 

gathering information on sexual behaviour, consumption, health records, demography, 

and so on. According to historian Patrick Joyce (2003, pp. 21-23), when “knowing the 

governed” arose as a key issue during the emergence of the liberal state, “knowing 

what to know and what not to know” became something to work out in the early to the 

mid-nineteenth century. Alongside this, the epistemological foundation operated on 

information systems -and not communications- focussing on identifying political 

subjects. Subsequently, especially in England and France, techniques of quantification 

became privileged and statistical laws became fundamental to society due to providing 

"objective knowledge"- ranging from the judicial system to classifying suicide as 

madness (see Hacking, 1990).  

This was also when biopower gained a momentum in the early nineteenth century 

(Foucault, 2003b, p. 242). The mechanisms introduced by biopolitics include forecasts, 

statistical estimates, and overall measures towards regularising ends, and not 

disciplining. Unlike disciplinary power, biopower acts on bodies in a totalising way, and  

focuses on “population as a political problem”: “biopolitics will derive its knowledge 

from, and define its power’s field of intervention in terms of, the birth rate, the 

mortality rate, various biological disabilities, and the effects of the environment” 

(Foucault, 2003, p. 245). Foucault then elaborates on the term environment, by which 

he does not refer to the “natural environment”, but to one that is “created by the 

population”; thus, as he puts it explicitly, biopolitics/biopower is “essentially, the urban 

                                                           
16 Although Foucault named his lectures throughout 1979 as The Birth of Biopolitics (2008), 

these were mainly concerned with the emergence and principles of liberal and neo-liberal forms 
of governmentality. In these lectures, the title notwithstanding, he did not expand on 
“biopolitics” explicitly. But throughout his explanation of homo oeconomicus (which will be 
detailed in the next chapter), he provides an insight to how populations were managed by 
infusing entrepreneurialism to every aspect of life as part of “biopolitics”.  
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problem” (ibid, p. 246). From the nineteenth century onwards, the city was no longer a 

metaphor for government but instead the “place where the problems and solutions of 

government were understood to be immanent to the city itself” (Joyce, 2003, p. 144). 

This model of governance is not merely a “panoptic strategy of power” that seeks 

coercive discipline and subordination but rather, one that allows contradictory, 

resisting movements against it: “the city was to be the milieu for the regulation of a 

carefully modulated freedom” (Osborne & Rose, p. 740). To this end, the city became 

the “laboratory of conduct” and the “privileged milieu for the empirical exploration of 

society”, the characteristics of which required it “to govern through rather than in spite 

of individual liberty” (ibid, p. 741, original emphasis). While the conduct of biopower 

resulted in the subjectification of the members of populations (Foucault, 1982) these 

knowledge activities took place via spatial correlations. This form of conduct cultivated 

moral habits by modifying the city towards the desired outcomes rather than acting 

directly upon the habits and one in which cartography and statistics were fundamental 

epistemological underpinnings (Joyce, 2003). Furthermore, this also resulted in the 

development of an infrastructure of the city in which technology contributed to 

producing the body as a discursive field through reflexive processes (Gandy, 2005) 

between the body and the space it occupied. 

It is this transformation and creation of subjectivities that are the products of the 

organisation of knowledge that operates in a power assemblage; hence, Foucault’s 

focus on and his theorisation of power.17 For him, the discursive is what translates this 

knowledge into the management of subjectivities, where governmentality is an 

“encounter between technologies of domination of others and those of the self” 

(Foucault, 2003, p. 147). Briefly, knowledge is produced within power relations, and 

then mobilised by the discursive to produce subjectivities through different 

technologies. Thinking through the notions of biopolitics and governmentality, one can 

clearly see that urbanism and quantification emerge together with  taking populations 

as a political problem, which leads them both to produce subjectivities by means of 

mathematical calculations towards political ends. Thus, the quantification of 

                                                           
17 Although his main research area is largely considered to be unfolding the relations of power, 
in “Technologies of the Self”, Foucault (2003) notes that his domain of research was excavating 
“… the different ways in our culture that humans develop knowledge about themselves”, which 
aims to analyse the particular “‘truth games related to specific techniques” (p. 146) in the 
production of knowledge. Foucault adds that he is mainly interested in understanding the 
conduct and submission of individuals by “objectivising of the subject” and subsequently, how 
individuals “transform themselves in order to attain a certain state of happiness, purity, 
wisdom, perfection, or immortality” (ibid). Because these technologies are all embedded within 
the relations of power, he states that this is why he was interested in studying power. 
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populations and urbanism become mutually constructed and concomitant.18  In Politics 

of Urbanism (2011), Warren Magnusson argues that “urbanism is governmentality” (p. 

13, original emphasis). Similar to Joyce, Osborne and Rose, Magnusson also frames 

cities as the realm of controlling populations by means of liberating them in the form of 

self-government. For Magnusson, the city is not a miniature state that is organised on 

the principle of sovereignty, but rather is an entirely different type of order that is 

"self-organising" (2011, p. 118).19 This means cities possess a unique organisation that 

can only be analysed as the organisation studies of the city whereby cities are forms of 

information and governing on their own account (Knox, 2010).  

The architectural historian Reinhold Martin (2016), on the other hand, employs 

another Foucaldian term, apparatus, to unpack the urban. According to this, “urban” is 

a way of knowing the world, a “performative truth”, whereas the “urban apparatus” is 

“the discursive and material network through which the ‘urban’ becomes intelligible 

and functions as a political, economic, social, and spatial strategy” (p. 3). Martin argues 

that this way of thinking through the urban is different to understanding it as a 

transhuman network of “actants”20 and thus, his approach recognises the urban as the 

“grid” in Foucault’s (2003b) term of “grids of intelligibility”. Although a city can be 

conceptualised as a “category of practice” (Wachsmuth, 2014), for Martin (2016, p.14), 

this form of conceptualisation is not sufficient to account for the “hegemony of the 

urban as a mode of cognition”; hence his suggestion of apparatus. 21 In doing so, he 

describes apparatus as “an assemblage” that is “historically produced and materially 

constituted” and “brings the ‘urban’ into being” (Martin, 2016, p. 19). Martin is not 

alone in thinking through the urban in terms of "assemblage";22 Rodgers et al. (2014) 

suggest that the notion of urban assemblage helps reconsider abstract claims about 

cities. According to this, firstly, assemblage thinking helps us think of cities as intensive 

                                                           
18

 In 1903, Georg Simmel discussed the psycho-social conditions of a human being in the city in 
his famous essay "The Metropolis and Mental Life", where he wrote about how “modern mind” 
became anything but a calculating mind in an urban environment that became ever-more 
intelligible. For Simmel (1969), the calculating nature of money economy reflects on the 
calculating exactness of practical life, which corresponds to the ideals of natural science, 
“namely that of transforming the world into an arithmetical problem and of fixing every one of 
its parts in a mathematical formula” (p. 13). Thus, Simmel too, connected the transcendence of 
the subjectivity to the vigorous calculability of the modern city life.  

19
 As we will see in the next chapter, this is how cybernetic thinking framed urban systems too. 

20
 To differentiate his approach to that of Bruno Latour and “Actor Network Theory”. 

21
 Foucault’s conceptualisation of apparatus and discursive systems will be detailed in Chapter 

2. 
22

 The notion of assemblage to describe urbanism sparked a debate amongst cultural 
geographers as to whether it provides an adequate template to work with to understand urban 
critically (e.g. McFarlane, 2011; Brenner, et al., 2011). 
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nodes rather than fixed scales; secondly, as a becoming form rather than an outcome; 

and thirdly, as a complex network of humans, non-humans, technologies, and objects.  

Employing the notion of assemblage (that makes up the city as an apparatus) also 

foregrounds the reason why urbanism is often configured as a moment of crisis and a 

locus for technological development. For instance, when Gershenson, et al. (2016) 

make a case for an adaptive and a responsive city based on the principle of self-

organisation, they present mobility, pollution, sanitation, segregation, marginalisation 

and crime as distinct "urban problems".23 On the other hand, if we are to endorse the 

binary division  -that is, the urban and the rural- there is little evidence that 

employment, transportation, sanitation and air pollution are not equally -if not more- 

pressing issues in rural areas.24 Moreover, in many cases, urbanisation itself is given as 

a sort of crisis, and that is why most smart city proposals start with the statement that 

"we live in an age of urbanisation" due to the claim that since 2008, for the first time in 

history, more than half of the world population started to live in cities (Brenner & 

Schmid, 2013). Although this statement appears widely in urban narratives -from 

academia to business-, the lack of a consensus on what constitutes the urban, in fact, 

undermines this claim.25 However, the lack of its validity notwithstanding, these 

statements and statistics are performative in bringing the urban into being.  According 

to Martin (2016, p. 14), this is exactly how the urban as an apparatus works: “the 

‘urban’ becomes a network of performative statements that helps to produce the state 

of affairs it appears only to describe”. As such, smart city proposals (including the 

GLA’s Smart London Plan), as well as a portion of the critical smart city literature, 

endorse the same idiom, and suggest a distinct set of problems pertaining to the urban 

and to the moment we are in. In doing so, the urban is brought into being, both as a 

bundle of crisis, and also the remedy to solve this very crisis.  

                                                           
23 Smart city critics have a similar approach to formulation of these problems as distinctly 
"urban" (see Usman Haque's [2018] notes on "Are smart cities broken?" panel at FutureFest 
2018) 
24

 According to Interactive Monitoring Map found on Department for Environment Food & Rural 
Affairs, air pollution is higher in the portal towns in the UK than bigger cities such as London. 
(https://uk-air.defra.gov.uk/interactive-map Accessed on 25 January 2018). Similarly, 
transportation is a vital issue for rural areas that affects everyday life much more dramatically 
than cities (see Bawden, 2018) 
25

 This recurring statement on the historical turning point in urbanism is due to the United 
Nation’s numbers. However, according to a recent research carried out by European 
Commission (EC) refutes this claim and instead argues that it is in fact 84% of the world 
population already live in urban areas. The reason for this difference is that, according to EC 
researchers, every country has a different definition of urban (especially those of in Africa), so 
data each country provide for UN statistics use different standards. 
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Instead of approaching the urban as a distinct category, if we are to understand it as a 

network of performative statements that constitute its role as an apparatus together 

with the constant state of crisis it is associated with, how should we approach smart 

urbanism in which data technologies are given as an antidote to come over these 

crises? Considering many have described Big Data26 as a socio-technical assemblage of 

"social arrangements and practices which enable and prioritise enrolments and 

deployments of data within technologically enacted processes leveraged towards the 

realization of particular kinds of social ends" (Leszczynski, 2016, p.4; also see boyd & 

Crawford, 2012), then can we really think of data driven governmentality as extrinsic 

to the very processes of urbanism? According to McFarlane and Söderström (2017, pp 

312-313), smart urbanism is no longer a rhetoric and has become a “powerful 

performative discourse” that is “a force driving urban change”. Then again, has smart 

urbanism ever been anything but a performative discourse in which technologies, 

infrastructures, and citizenship practices co-constitute and co-generate each other? 

Similarly, can we really claim that the smart urbanism discourse evolved outside the 

continuous urban change? Considering cities as processual assemblages, I suggest here 

that what is referred to as urban change is the essence of the very concept of urban, 

and the technologies enabling it.  

This thesis, therefore, is a discussion of the smart city as a technical, material, political 

and a social assemblage, which is performative in generating and perpetuating the 

ideas of seamless connectivity, ultimate sustainability, full automation, and so on. In 

return, these technologies also perform the urban, underpinned by a discourse of 

potentiality. Leszczynski (2016) argues that convergence of data, cities and governance 

should be investigated by thinking “future-ing” that is as the cities to come. While she 

advances her argument by focusing on the securitisation of the cities through 

anticipatory data techniques, I suggest here that future-ing diffuses to every aspect of 

life - from environmental sustainability to employment. In this process, instead of 

thinking of human agency as an afterthought - as one that emerges in response to the 

effects of digital technology, I approach to it as one that reinvents and gets individuated 

together with these technologies as suggested by Gillian Rose (2017). While many 

                                                           
26

 In my writing I largely avoid using the term “Big Data”, although I draw on the related 
literature. This is because, as Kitchin and McArdle (2016) suggest, Big Data is an ontologically 
loose concept that is used as a “catch-all label”; “an amorphous entity that lacks conceptual 
clarity” (p. 2). Moreover, they also argue that in many cases, the usual attributions of Big Data 
do not even have characteristics of volume, velocity and variety, the famous 3Vs that are used to 
characterise Big Data. Therefore in my analyses I use “data” as the overarching concept and use 
it in plural form if I refer to data as an object instead of a concept. 
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labeled  the smart city as a "marketing term" that emerged at the end of 2000s, rather 

than an idea that came out of urban studies (e.g., Vanolo, 2016), my approach to the 

computational urban is as a (non-linear) historical continuation of an entangled 

relationship between quantification, digital technologies and urbanism all of which are 

political and performative. As such, smart urbanism is always in the making - 

developing within a complex web of interdependencies and contingencies.  

 

The Case for London 

Although there are many open data initiatives elsewhere in the UK such as Bristol and 

Manchester, in order to map these complex and multidimensional relations of power, 

London provides an excellent case for several reasons. Firstly, it is a very old city with 

an established but timeworn infrastructure. Thus, the challenge of turning it into a 

seamless web of digital computation is in fact bigger than many other cities with 

relatively younger infrastructures. So it is certainly not Masdar, or Songdo, both of 

which are purpose-built twenty-first century cities, and nor is it Chicago with its near-

perfect grid system planning (Scott, 1999, p. 57). Secondly, with its unusual history of 

city governance, London has been considered as both a “problem” and “an object of 

awe, a model” in the context of urban management (Pimlott & Rao, 2002, p. v). In 

comparison to other Western cities of its size, it has a decentralised administration, 

partly because of the dramatic changes in its constitution over the last few decades. In 

1986, Labour Mayor Ken Livingstone’s defiance of central government’s economic and 

political enforcements led to the Greater London Council’s (GLC) abolition by decree of 

then Prime Minister Margaret Thatcher. After fourteen years in the absence of a 

metropolitan authority, following the GLA Act implemented by the New Labour 

government, in 2000, Greater London had a City Council again.27 However, this time, it 

was not in its glorious home, County Hall, located right across the Parliament, but had 

to move down  Thames river to the new retro-futuristic City Hall near Tower Bridge. 

But that was not the only drastic change for the new Mayor and the Assembly. 

According to Pimlott and Rao (2002, p. 174), the constitution of the GLC tended to 

amplify conflicts, whereas the GLA was designed as a way to promote consensus within 
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 Establishing new Mayor and Assembly was (and is) predicated on the idea that London can 
learn from other cities, particularly those of in the USA (Pimlott and Rao, 2002). As a result of 
the election, Ken Livingstone became Mayor again, but this time, as an independent candidate. 
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a “constellation of competing communities”28 (p. 26). This means, the intention was to 

make sure London had a “voice”, as the New Labour put it, but also to ensure that it did 

not operate as a political opponent to the government. During the absence of a 

metropolitan authority, the administration of London was carried out by a network of 

public organisations, central government departments, private companies, Boroughs 

and London City Corporation. Following this atomised (but also centralised) structure, 

even though the GLA was given significant powers of planning in the Act of 1999, the 

coordination amongst the Boroughs and with the GLA is still a complicated issue to this 

day.29 And this manifests as a hindrance in the data analytics projects managed by the 

City Hall because of the disparity and lack of coordination across the city, as will be 

discussed more in detail in Chapter 3. As such, one of the main arguments in the 

context of London’s challenge in transforming into a data-driven city is the lack of 

strong centralised decision making, often referred to as a lack of “leadership”. This is 

especially emphasised in comparison to other cities that have considerably more 

centralised, and sometimes more authoritarian decision making systems that 

implemented data-driven administrations.30 Therefore, the appointment of a CDO in 

City Hall was celebrated by those who wanted to see an authority that may facilitate a 

breakthrough in terms of data-driven smart urbanism.  

Thirdly, London is an interesting case because, it has a long history of excelling in 

cartography, surveillance, and the quantification of populations as briefly explained 

previously. Moreover, together with its success in the digital and creative industries, it 

is no surprise that London is leading data-driven urbanism in many ways. Declaring 

itself as “a leader in digital technology”, London is the locus of the highest density of 

data driven technology businesses in Europe (Greater London Authority, 2016, pp. 8-

9). This is despite the adverse effects that UK's leaving the EU is expected to have on 

the incoming investments. According to a press release by the GLA announcing the new 

smart London plan, in 2017, UK tech companies received more than £5 billion 

                                                           
28 One example is the distinctive character of inner and outer rings of London and the significant 
difference in their respective problems (Pimlott and Rao, 2002, p. 26). 
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 This can also be said for TfL and the GLA. Although the Mayor appoints is board members and 
is accountable for TfL, it is indeed a separate entity from the GLA. As such, the ambiguity of the 
GLA’s authority on the TfL is worth noting in the context of data applications given that TfL is 
one of the most important data providers in London. 
30

 One of the interviewees from a transnational company, who is an influential person in smart 
city policy-making in London, told me that Singapore was much more successful in its 
implementation of smart city technologies due to the strong leadership in that city state 
country. It is often the case that such multi-national companies find it easier to implement big 
projects with authoritarian or “soft-authoritarian” managements in Singapore’s case (Tan & 
Neo, 2009) and in return authoritarianism may well be referred as "leadership". 
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investment in the form of venture capital, which is more than Germany and France 

combined.31 In the same document, it is also noted that in London, there are 758 

artificial intelligence (AI) companies, an amount which is again more than its closest 

rivals (Paris and Berlin) combined. In addition to the business environment, the use 

and the generation of data in London are at a significantly high level too. According to 

the Future Cities Catapult, in 2017, there were more than 20 million sensors in London 

that were constantly generating data. Moreover, in 2016, 78% of adults in London 

owned a smartphone and 90% of Londoners used the internet (Greater London 

Authority, 2016). Not only is this an indication of urban dwellers’ high levels of 

engagement with the ICTs in London, but also an indication of the large amounts of 

data they produce and feed back into the services they use as part of their everyday life.  

And lastly, London is an interesting case study for its colonial history and global city 

status. As a city on the forefront of digital technologies, London has been exporting 

data-driven discourses to other places for decades. In fact, a great majority of the 

services and products produced in London are primarily aimed at being exported to 

other countries. Therefore, smart London is not only about integrating smart 

technologies into the city’s infrastructure, but also about making sure that these 

technologies are exported globally. This is even the case for start-ups like Citymapper, 

which is a transport app, or Design for Social Change (D4SC), which is a socially minded 

small company that develops smart city projects for London as well as for cities in 

South Asia. Besides these profit driven organisations, academic and public institutions 

are operating on a global level too. Two prominent architectural schools, Architectural 

Association (AA) and the Bartlett at the UCL (among others) attract students, 

practitioners and academics from all around the world. The Bartlett’s Centre for 

Advanced Spatial Analysis (CASA), is a vanguard in urban data analytics not just in 

London or the UK, but globally. It is therefore not surprising that Masdar was designed 

by Foster and Partners, a prominent architecture firm based in London. Or that Arup 

Associates, an international architecture and engineering firm that manages numerous 

smart city projects around the world, has its headquarters based in London, despite 

having offices all across the world, from Canada to Zimbabwe.  

 

 

                                                           
31 https://www.london.gov.uk/press-releases/mayoral/mayor-launches-smart-london-plan 
Accessed on 1 July 2018. 

https://www.london.gov.uk/press-releases/mayoral/mayor-launches-smart-london-plan
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Chapter Outline & Methodology 

In order to study the social and cultural implications of data-driven urbanism, together 

with how it evolves in relation to these factors, I focus on open data initiatives, and the 

ways in which they distribute power as part of smart London. In order to provide a 

holistic analysis on (open) data-driven London, , I present findings on a variety of 

actors that I have identified as constituents of open data discourse in the context of 

smart London.  These case studies have emerged as the most evident, but also complex 

examples as I studied open data-driven London from the aspects of political discourse, 

infrastructure, and mediation of open data and emerging citizenship acts. I have come 

up with this categorisation through my empirical research. This means, this research 

does not address the degree of openness provided by open data (i.e., does it enable 

more openness, transparency and accountability than other forms of knowledge 

systems?), but instead, interrogates how open data initiatives are emerging in a 

relation of power as well as reiterating these relations in London, and how open data 

unfolds in the social, political and cultural processes.  

 

Selection and organisation of the case studies presented here, is grounded in a general 

survey of open data driven smart London. Each case study emerged as a complex, but 

also revealing object of study together with the theoretical background as the research 

developed in time. This is not to say that theory came before its object of study; instead, 

empirical and theoretical materials have developed concomitantly. In other words, 

instead of a linear way of constructing a research, that is constructing the theoretical 

background, and then choosing the cases to study the theory (or vice versa), my 

research process was a truly iterative one. While each case study is investigated 

through their respective methods, which are detailed in the following chapters, the 

overall work and the specification of the cases presented here are the results of a 

variety of research activities. As for the methodology, I have triangulated different 

research methods such as participant observation, semi-structured interviews, and 

discourse analysis in order to present a holistic account. The research activities include 

attendance and participant observation at a wide range of smart city and/or open data 

events in London between late-2014 and early 2018. Given the popularity and 

monetary potential of the smart city as a topic, there is of course an abundance of 

events ranging from mass for-profit events to public sector, non-profit sector and start-

up oriented talks. In my selection of events, I focused on those that aimed to present 

discussions on how to improve and accelerate data - driven London. As a result, I have 
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identified those that were affiliated with Future Cities Catapult, the Open Data Institute, 

the GLA, Nesta, Arup and UCL CASA as the most relevant. In addition to participant 

observation at these public events, I also carried out twelve semi-structured in-depth 

interviews with both the employees of these organisations, and also with other 

individuals that have been influential in the open data movement in the UK. Lastly, I 

undertook extensive desk-based research on a range of policy documents released by 

the above mentioned organisations, as well as the UK government, which subsequently 

guided me across the political discourse on both smart cities and open data. 

 

Overall, each case study tackles a different aspect of open data since I aim to present a 

full picture of how open data discourse and applications unfold in smart London. The 

case studies are organised in a way to reveal how open data is iterated, materialised, 

and mediated; hence the case studies presented here follows such a thread. Before I 

start with the case studies, firstly, I locate data-driven urbanism within the context of 

digital culture by detailing its connections with cybernetics and urbanism starting from 

the post-WWII period. Following this historical survey of the emergence of key 

concepts in data-driven urbanism, I continue with my case studies to observe how 

these key concepts are operationalised in an open data-driven smart London. To study 

open data in the context of smart London, firstly, I start with the an analysis of the 

emergence and transformation of open data discourse, and trace how it has been 

incorporated to smart London. Through this survey of discourse, I focus on the Open 

Data Institute (ODI), since this is an organisation that is a direct outcome of the 

economic turn in the open data discourse. Thus, the ODI case helps unpack the 

formation of entrepreneurial smart London via open data by both through its 

establishment and its contribution to it. Following this, in order to study the 

consequences of this entrepreneurial drive, I take Citymapper, the transport app as the 

case study. While there are hundreds of transport apps operating in London, amongst 

them, Citymapper is the consensual success story that came out of London’s open data 

driven smart city policies. Becoming a rival to Google Maps in a very short time, the 

case of Citymapper provides an excellent example to reveal the ramifications of using 

open data primarily to entrepreneurial ends. Moreover, this case study enables me to 

expand on the dual relationship between infrastructure and data, which is a 

fundamental driving force behind data-driven smart cities. Moving from 

entrepreneurship and the transformation of infrastructure to how open data is 

mediated to public, I study London Datastore and MyLondon app. London Datastore is 

the public interface of open data; i.e. it is the main repository where all open datasets 
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relating to London are gathered and publishedopenly. As such, in 2015, the GLA 

received “the open data publisher award” from the ODI for this project. Therefore, I 

analyse this initiative to see in what ways open data is presented to public in pursuit of 

facilitating smart citizens. Next, following up on smart citizenship acts and 

participation in the smart city, I look at Rosalind Readhead, an activist figure in her 

pursuit of banning private cars in London. The case of Readhead is significant, because 

while she fits in the definition of smart citizen perfectly, the moments where she 

creates an impact are not those that are inscribed within these definitions. This case 

presents a clear example of the complex nature of participation in the city that goes 

beyond the presumed ways in which citizens act. As a result of presenting all these 

cases that deal with a different aspect of open data, I aim to present a comprehensive 

analysis of an actual smart city.  

 

Surveying the critical smart city literature, it becomes clear that there are broad areas 

of agreement on the important role of IBM and cybernetics in the formulation of smart 

cities today. However, this connection is almost always made without a genealogical 

excavation, which would reveal the ways in which cybernetics and IBM relate to the 

construction of smart cities. In the case of IBM, the general argument is that they have 

started promoting smart cities circa the late 2000s, and since then have been an 

important driving force behind urban analytics and city dashboards (i.e. visualisation 

of urban data) and therefore have changed the way urban management takes place.  As 

for the relevance of cybernetics, the general tendency is to reduce cybernetic thinking 

to simply the conduct of control via technology, and to note that smart cities are a 

revival of urban cybernetics from the post-war era. Arguing that neither IBM's nor 

cybernetics' relevance is simple or straightforward, Chapter 1 looks into the entangled 

and long relation between IBM, cybernetics, urban planning, built environment, and 

finally, neoliberal governmentality. Aimed at demonstrating the immense complexity 

and variety in these fields, and tracing the numerous ideas developed by the leading 

figures of this field, this chapter discusses data-driven urbanism within a historical 

context. Differing from the rest of the thesis, this chapter does not solely focus on 

London, but traces IBM's involvement in the built environment, and the development 

of urban cybernetics throughout, meaning that it looks largely at the activities that took 

place in the USA. To bring back the discussion to the context of London, while also 

pointing out the significant differences in the applications of cybernetics, in this 

chapter, I also study the architectural applications of cybernetics by Gordon Pask, a 

British cybernetician, who was a leading figure in second-order cybernetics. Studying 
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the case of Pask enables me to reveal the complexities and contingencies embedded 

within the application of cybernetics onto built environment as part of a social 

experiment. Lastly, to understand the applications of urban cybernetics in a societal 

context, I discuss the notions of cybernetics in the context of neoliberal 

governmentality together with the notion of a control society. Consequently, this 

chapter enables me to excavate the recurring themes found in data-driven cities, 

including -but not limited to- responsive environments, control loops, feedback 

mechanisms, self-organising and adaptive cities, and the responsibilisation of citizens 

with a historical lineage to the environment they emerge from, before continuing to 

study their implications in today's smart London. 

 

Moving forward to the 2000s and to the emergence of the open data concept, in 

Chapter 2, I follow the political discourse on open data as an extension of neoliberal 

governmentality in the UK, in order to understand the ways in which it is situated 

within smart London discourse. This chapter mainly focuses on the Open Data Institute 

(ODI), beginning with a study of the political discourse that led to its establishment. 

Following a brief background on the emergence of open data, I continue with an outline 

of the economic turn in the discourse. Through this, I show how open data has been 

largely framed as “raw material” for innovation, whereas initially, it had been 

advocated on the basis that it enhanced transparency and accountability, by 

empowering citizens and allowing them to participate in decision making. 

Consequently, here I argue that, emerging out of the open data discourse in which 

economic rationality usurped democratic opportunities, the ODI perpetuates the same 

discourse with regard to smart cities, despite their attempts to formulate alternative 

definitions. As a result, although open data has been instrumental in the attempts to 

transform technocratic smart city discourses into citizen-centric ones, the open data-

driven smart London remains entrepreneurial and technocratic. 

 

Following this enquiry into the entrepreneurial potential in  open data, the next 

chapter attends to the ramifications of monetising and mediatising open data. In order 

to investigate this, I take Citymapper, a widely used transport app in London, as a case 

study that is frequently presented as the success story that came out of London's open 

data fuelled smart city initiatives. While Citymapper started as an app that provided 

real time bus timetables for London, operating on the open data provided by  

Transport for London (TfL), in just a few years' time, it expanded its operations to 

more than thirty different cities, while also transforming into a transportation service 



35 
 

provider, amongst many other things in London. In Chapter 3, therefore, I describe this 

transformation as the transduction of infrastructure through data, and subsequently 

suggest the concept of 'data/infrastructure'. This enables me to explore data as 

infrastructure and infrastructure as data - a dual relationship that reveals why 

Citymapper is able to transform itself in numerous ways, and why it is therefore no 

longer merely a transport app. in studying Citymapper, here, I also contrast the apps' 

analytical powers with those of the GLA’s and discuss the implications of the 

asymmetry in their respective analytical capabilities, against the mythical powers 

attributed to data analytics. 

 

Moving from the mediation of open data towards entrepreneurial ends,   Chapter 4 

discusses the GLA's own open data interfaces, in regards to citizenship acts and the 

forms of participation they prompt. Additionally, I carry out a close examination of the 

MyLondon app and the API32 embedded within LDS to see the epistemological 

framework this app provides to users. Through this study I also discuss the subject of 

these interfaces of open data. Moreover, here, I examine the different forms of agency 

embedded in a variety of smart citizenship acts, such as the self-organised communities 

practicing data collection (e.g., OpenStreetMap and citizen-sensing initiatives), I discuss 

the smart citizen as a subject of both submission and subversion. In order to expand on 

the complexities of participation in the smart city, I also follow the 

activist/politician/radical/lobbyist figure Rosalind Readhead in her quest to ban 

private cars in London to examine how smart citizenship is enacted in London. In 

contrast to this passive form of smart citizenship, Readhead’s case reveals the 

multifaceted issues that unfold within the enactment of smart citizenship actively 

against the much vaunted narratives in which citizens are empowered by means of 

digital technologies.  

 

As a result of these discussions, I examine how data-driven London unfolds in material, 

political, social and technical contexts as a result of studying different aspects and 

layers of open data-driven smart city. My aim with this study of the heterogeneous set 

of material, immaterial, and human constituents of smart London -from apps to 

political discourses- is to understand the ways in which technologies, citizens, and 

discourses enact smart London through open data. In doing so, it becomes clear that 

the implications of a data-driven city, in the face of open data, are fragmented and 
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 ‘Application Programming Interface’ (API) is the set of protocols and tools to build apps. 
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complex, such that, the relation between technologies, inhabitants, and discourses are 

reflexive and reiterative, continuously reconstructing each other.  This is to say that, 

while open data modulate forms of interaction between inhabitants and the city, it is 

also a product of a particular discourse and a milieu that is always in the making.  
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CHAPTER 1 

Unpacking Data-Driven Urbanism within a Historical Context of Urban 

Cybernetics 

 

 

 

Introduction 

 

On the 6th March 2017, kicking off a week-long event, “Future Citizen Innovation 

Series” that took place at the Future Cities Catapult in London, the Head of Relationship 

Department, Sam Markey explained to a curious audience why he preferred to use the 

term “future cities” rather than “smart cities”. He said that the smart city was a “box” 

produced by IBM, which was about control centres, whereas future cities connoted 

instead, fair, open and innovative cities.  Following this suggestion, members of the 

audience nodded in agreement with this reasoning, because for many, IBM’s “boxes” 

encapsulate all the pejorative attributions to smart city. This is not only because IBM 

symbolises the corporate side of the smart city; at least not for this particular audience, 

or for the Future Cities Catapult, given that other corporates such as Amazon Web 

Services and Intel were the sponsors of this very event. There is a more complex 

reasoning as to why people that are involved in smart city businesses or policy making 

in London prefer to detach themselves from what they identify as “IBM’s smart cities”.  

Similarly, in the critical smart city literature, many have deployed IBM’s projects and 

narratives (Rio de Janeiro’s Urban Operations Centre being a particularly notorious 

example e.g., Townsend, 2013; Greenfield, 2013; Goodspeed, 2015; Wiig 2015; McNeill, 

2016) as the case study to demonstrate the corporate driven nature of smart cities 

(McNeill, 2015). This is despite the fact that two (in)famous purpose-built smart cities, 

Songdo in South Korea and Masdar in Abu Dhabi, were in fact designed and undertaken 

mainly by other corporates; Cisco and Siemens respectively. For instance, Wiig (2015 & 

2016) shows how IBM’s rhetoric of entrepreneurial and techno-utopian problem 

solving from education to creating employment opportunities have failed to turn to 

reality in Philadelphia. Additionally, Söderström et al. (2014) look into what smart city 

portends in the “corporate storytelling” of IBM, as they identify IBM as the “obligatory 

passage point” of smart city governance by borrowing Michel Callon’s (1999) term. In 

this article, they argue that IBM’s systems thinking informed urban planning narratives 
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go back to the 1960s. In support of this argument, they reference the brief historical 

account of cybernetics with regards to smart cities found in Anthony Townsend’s 

Smart Cities: Big Data, Civic Hackers, and the Quest for a New Utopia (2013). In doing so, 

they add that IBM has resurrected urban cybernetics of the 1970s by “travelling back 

to heroic times of post-war cybernetics” (Söderström et al., 2014, p. 13). Additionally, 

Goodspeed (2015) starts his analysis of IBM’s Urban Operation Centre in Rio de Janeiro 

by drawing a brief historical lineage between the corporate smart city initiatives and 

urban cybernetics.  Similar to Söderström et al., here, Goodspeed also argues that 

corporate definitions of a smart city are the equivalents of failed urban cybernetics of 

the 1960s and 1970s. On account of that, he proposes an alternative strategy of 

collaborative planning by using information technologies, which, according to 

Goodspeed, is not a cybernetic approach. This is because, for him, cybernetic thinking 

has been found to be incompatible with urban planning since the 1960s. However, as 

this chapter will show, most of the suggestions that are given as counter to smart city 

narratives developed by these critical writers indeed overlap with the ideas rooted 

within cybernetics such as decentralisation, horizontal decision making (e.g. 

community networks), adaptivity, and self-organising systems.  

Undoubtedly, analyses in these works are of great importance to unravel IBM’s 

contemporary smart city narratives and to demonstrate their implications on everyday 

life. On the other hand, these writers dismiss cybernetics as a set of failed or demised 

ideas of the 1960s, and also identify its relevance to IBM’s smart city strategies in an 

almost identical and a synoptic way. While they are not alone in their disdain for 

cybernetics as a whole (Medina, 2011, p. 23), in doing so, they also immensely simplify 

the complexity of evolution of a great variety of ideas that emerged within cybernetic 

thinking, as well as the ways in which IBM has been influencing urban planning and 

city management. This is partly because, despite drawing connections between IBM’s 

discourse and urban cybernetics, these works also mainly focus on IBM’s smart city 

strategies from circa mid-2000s. This is due to the fact that it was around those years 

when the company developed its Smarter Planet strategy, which then informed their 

Smarter Cities Challenge (e.g., see Wiig, 2015). However, the concomitant development 

of IBM’s discourse, urban planning and cybernetics is much more deeply rooted; and 

this intricate relationship generated many different ideas, which have been shaping 

urban planning for decades. Many ideas born out of this entanglement can be observed 

in data-driven cities, both in the narratives of multinational corporations and public 

institutions, as well as within the counter narratives. In fact, as will be explored in 
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detail, main ideas within the "alternative smart city” discourses – for example, where 

technology is not the focus but the knowledge is (McFarlane & Söderström, 2017) - can 

also be observed within the convergence of cybernetics and built environment circa 

1960s. Both cybernetics and the smart city are somewhat hard to pin down in rigid 

terms without a context, and indeed this is also where their allure derives from. On the 

other hand, too often both terms are approached as a homogenous set of ideas without 

an identification of diversity within. With these in mind, one of the aims of this chapter 

is to fill this gap in the literature by understanding IBM’s smart city project in a 

historical context by sketching out its common ground with the ideas that have 

proliferated within cybernetics. Subsequently, in the second half of the chapter, I will 

look into the application of cybernetics onto the built environment going beyond IBM 

with a focus on the developments that took place in Britain together with the 

emergence of second-order cybernetics.  

When concepts of “ubiquitous communication” and “control” come together, there are 

two key names that have theorised this relationship, albeit in divergent ways. Firstly, 

Norbert Wiener, who is the pioneering and founding figure of cybernetic thinking, and 

secondly, Gilles Deleuze, who introduced the term “control society” by advancing 

Foucault’s analysis on disciplinary society’s transformation in the twentieth century 

under neoliberalism. For that reason, in my discussion of emergent power forms within 

cybernetic thinking and smart cities, I will be using Foucault’s analysis of neoliberal 

governmentality and neoliberal subjectivity, and Deleuze’s theory of control society. In 

doing so, I am in the company of a handful of scholars who also attempted a considered 

analysis of the convergence between data-driven cities, control and cybernetic 

thinking. For instance, Maros Krivy (2016, p. 4) also argues that smart cities are 

essentially “an urban instantiation of cybernetic thinking”  whereby Deleuzian “control 

society” propagates in the same way as found in second-order cybernetics; hence for 

him, a critique of smart city planning should be based on a critique of cybernetic 

urbanism – an argument, I concur with.1 Another critical scholar, Jennifer Gabrys 

(2016b), also suggests that the rationale behind feedback loops and servomechanisms 

in smart cities are built on a cybernetic vision. Moreover, in Beautiful Data: a History of 

Vision and Reason Since 1945 (2014), Orit Halpern draws an impressive historical 

account of cybernetics in conjunction with art and design, and through this genealogy, 

she sheds light on the contours of contemporary digital culture. In that, she 

                                                           
1
 As such, I strongly agree with Krivy’s critique of the most prominent names in critical smart 

city literature (i.e. Sassen, Sennett, Greenfield, Hollands, Kitchin, Townsend, Soderstrom et al.) 
and the misplaced elements in their examination of technocratic aspect of smart cities. 
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demonstrates how the computational and data oriented logic of smart cities has 

stemmed from the early projects carried out in the laboratories of MIT and IBM by 

pursuing the principles of cybernetic thinking. Therefore, for Halpern, the sentient 

smart city planning is an extension of cybernetics, together with the developments in 

systems thinking, behaviouralism, and cognitive science that cybernetics brought 

about.  

While I build my arguments on these mentioned studies, I also want to introduce 

another angle by tracing an alternative historical survey of responsive environments 

and the data-driven city of the twenty-first century that overlaps with but also goes 

beyond IBM’s smart city discourses. While Krivy (2016) argues that the type of control 

maintained in the smart cities stems from the ideas found in second-order cybernetics, 

I suggest that the concepts that are essential to first-order cybernetics informed the 

conception of IBM’s contemporary smart cities to a higher degree. But it is important to 

note that IBM's smart city narratives are not the only working narratives, but instead, 

data-driven cities are developed and imagined in many different ways. Similarly, 

cybernetics is a field in which a great variety of ideas emerged within different 

intellectual genealogies in different countries despite its establishment itself as a 

universal field (Bowker, 1993, p. 108).  Therefore, different than Krivy, instead of 

pinning down whether it is first or second-order cybernetics that is more relevant to 

smart cities, I will try to explore the overlaps from across cybernetics because I suggest 

that the main ideas of first-order cybernetics do not diminish in smart cities, nor did 

many aspects of second-order made its way to smart city planning. This means, I will 

argue that the methods and the visions that constitute the essential elements of both 

IBM’s smart city narratives and those that challenge IBM's formulations can both be 

found within the historical evolution of key concepts within cybernetics. With this 

historical survey of cybernetic urbanism, not only do I aim to fill a gap in the critical 

smart city literature that tends to take cybernetics as a self-explanatory concept, but 

also through this survey, I trace the emerging themes in smart cities in the context of 

wider digital culture. This means, the aim of this chapter is to unpack the guiding 

principles that appeared in different stages of cybernetics, and subsequently think 

through (open) data-driven urban environments together with these repeating themes 

within both digital culture and the smart cities (e.g. decentralisation, openness, 

recursivity, feedback loops, interactivity, responsive environments and so on). As a 

result, I will be able to study the evolution of data-driven cities in the context of a 

historical survey of digital culture as opposed to the claim that the concept of smart 
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city was unprecedented until IBM’s marketing campaigns in the late 2000s - in a way 

that was further afield from urban studies thus far. This suggestion dissociated the 

development of data-driven governance and behaviourism from smart cities; however, 

as I also argued in the Introduction chapter, quantification, behavioural control and 

urbanism have been co-developing and co-constructing in a historical context.  

Moreover, in unpacking applications of cybernetic principles in relation to urbanism, I 

will also be able to excavate how control propagates in data driven systems, and how 

most of the critical smart city literature’s remedies to the ills of smart cities, in fact, 

echo a cybernetic approach despite their disdain for it.  

Before proceeding with this, I want to add that in The Cybernetic Brain (2009), where 

Andrew Pickering writes his history of cybernetics by tracing the leading British figures 

in its development, he argues that everybody can have their own history of cybernetics. 

This is because, including such a variety of disciplines and prominent scientists 

(although the majority being white and male), it is hard to suggest that cybernetics was 

one thing or another. It is a very widely (un)defined field that has been challenged by 

those both from inside and outside since its inception. Bearing this in mind, firstly, I 

will map out the core ideas that emerged within from its foundation to the first wave of 

disruptions with a focus on their relevance to architecture, urban planning, and human 

subjectivity. While doing that, I will show the ways in which IBM adapted and applied 

these principles to its computational logic, particularly those of regarding control in the 

urban environment. Moreover, here, I will argue that “decentralisation”, both in terms 

of governmentality and spatiality, has been a common ground for post-war urban 

planning, cybernetics and neoliberal governmentality. Secondly, I will expand on the 

early cases where principles of cybernetics were adapted to urban management by 

giving examples from the administration of New York City (NYC). Through this case, 

together with the initial examples of mathematical modelling of urban spaces, I will 

also demonstrate how urban cybernetics converged with the fundamental principles of 

neoliberal governmentality. The following section will be looking at an alternative 

application of cybernetics onto built environment by drawing upon Gordon Pask, a 

British cybernetician.  With this, my aim is to demonstrate the distinguishing ways in 

which cybernetics were applied and developed in Britain in comparison to its 

conception in the USA. Pask, who was a leading figure in second-order cybernetics, was 

one of the pioneers in applying cybernetic principles to art and architecture. 

Influencing many practitioners then and now, his work demonstrates an artistic turn in 

the application of cybernetics where efficiency was not the main goal in contrast with 
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the military background that cybernetics is often affiliated with. Using this case, 

however, I will argue that despite this turn, still the elements of control and prediction 

were embedded in his practice that were not far off from the military-informed 

applications. 

Finally, in the last section, I demonstrate how neoliberal governmentality and 

cybernetics have envisioned and prompted similar types of human subjectivities by 

means of a governmental mode based on decentralisation and responsibilisation. As 

such, I argue that the smart city and the smart citizen are constructed along the lines of 

neoliberal and cybernetic subjectivity that takes control as an essence of conduct while 

also preserving anonymity and freedom of subjects. In order to elaborate on neoliberal 

subjectivity, I will employ Foucault’s analysis in his lectures on The Birth of Biopolitics 

(2008). This is not because it provides the most accurate historical explanation of 

neoliberalism, but rather because, his studies of the type of subjectivity that emerges 

within neoliberal governmentality are nuanced than many sociological studies done on 

neoliberalism by adding a cultural dimension (Gane, 2014), which makes it central to 

the purposes of the kind of analysis this study intends to carry out.  

 

I. IBM, Urban Planning, and Cybernetics 

 

In a manifesto document prepared in 2009, while promoting what they encapsulate 

with the label smart city, IBM suggested that the core infrastructures of a city such as 

transport, water, energy and communication needed to be more intelligent in order to 

face the challenges cities are increasingly facing. For IBM, becoming a smart city was 

about going through a revolutionary process, not an evolutionary one, where cities 

radically employ “next generation systems that work in entirely new ways” (IBM, 2009, 

p. 4). By means of technological advances, cities would be able to better understand 

and control their operation in a way that city administrators were previously unable to 

do so. As such, according to IBM, operations of detecting physical, mental and political 

pollutions had never been more accurate, and more of an issue of the virtues of data 

analysis. Moreover, they added that these “system of systems” were all interconnected, 

and stretched out to “people system” within the city, which included the areas of public 

safety, health and education. Therefore, they claimed that becoming intelligent should 

occur holistically in all of these areas: unless inhabitants changed accordingly, cities 

would not improve or become intelligent.  
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Following this document, around the same time, in the pursuit of their “Smarter Planet” 

initiative, IBM launched their comprehensive Smarter Cities campaign noting that the 

world needed a new agenda for progress and growth in the wake of the global 

economic crisis. Through this campaign, despite the world shaking ramifications of 

economic crisis, IBM’s stock prices went up 50% in the following year (Wiig, 2015); in 

the meantime, IBM  also registered “Smarter Cities” as a proprietary trademark 

(Söderström, et al., 2014). Besides, they have initiated the Smarter Cities Challenge that 

included 130 cities around the world, from Accra in Ghana to Kyoto in Japan, where 

hundreds of IBM experts and city administrators partnered to come up with solutions 

to the challenges these cities faced. Marketed as the biggest philanthropic initiative of 

IBM (Alizadeh, 2017), this campaign was, in fact, a fully branded partnership with city 

administrations that provisioned expensive consultancy for extended periods (McNeill, 

2015). As a result, while the majority of the world went into austerity, with severe 

public budget cuts, IBM managed to generate high levels of revenue as  “computational 

power was being infused into things no one would recognise as computers –phones, 

cars, roads, power lines, waterways and food crates”2 as part of IBM’s three I’s vision; 

“instrumentation, interconnectedness and intelligence”. Subsequently, being financially 

successful during such an economically challenging era, IBM presented its smart cities 

campaign model as an “appropriate strategic response” to the recession-stricken public 

services in the UK, as well as to IT businesses to enable their financial recovery and 

increase their competitiveness3 (Paroutis, et al., 2014). Moreover, IBM asserted that 

participating in this challenge was an indicator of cities’ willingness to be innovative no 

matter how hard they were hit by the austerity (Wiig, 2015). Besides the ambitious 

agenda of creating new markets to apply IBM’s “core competencies” (McNeill, 2015), it 

was one particular project, Rio de Janeiro’s Urban Operations Centre that became the 

flagship smart city demonstration for many. Indeed, what is referred as IBM’s “smart 

city box” is the software package called “Intelligent Operations Centre for Smarter 

Cities” which is the end product that came out of this project. 

The World Cup in 2014 and the Olympic Games in 2016, both of which took place in Rio 

de Janeiro, have ignited many discussions at a global scale around the city’s structural 

problems. A city with extreme poverty pockets and high crime rates on the one hand, 
                                                           
2 https://www-03.ibm.com/ibm/history/ibm100/us/en/icons/smarterplanet/ Accessed on 13 
November 2014 
3
 The relation between austerity and the entrepreneurial data-driven city will explored in 

Chapter 2 

https://www-03.ibm.com/ibm/history/ibm100/us/en/icons/smarterplanet/
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and glamour and wealth on the other, Rio had to go through intense transformation 

and regeneration projects in preparation to host these two mega-scale global sports 

events. On top of that, given that the city is also prone to natural disasters, such as 

devastating storms and floods, combined with infrastructural shortcomings; it has 

experienced several events with casualties - particularly in poor areas. As McNeill 

(2016) shows, in search for a solution prior to these upcoming global sporting events, 

Rio’s Mayor Eduardo Paes invited the IBM team to the city to assist him, and after a 

brief study, IBM responded by saying that what the city needed was the integration of 

data into a central dataset to be analysed from a central control point whereas to that 

date, most datasets were held by different government departments. And so, Rio de 

Janeiro’s Urban Operations Centre (see Figure 1.1), or “Bond-villain mission control”4 

as described in the Guardian, was created in 2010. As McNeill (2016) notes, the fact 

that IBM did not build a new building for this control centre but instead, focused on 

analytical and visual software, optimising city’s hardware and data acquisition, was a 

manifestation of the company’s shift in its operations. Despite the company’s 

reputation and success in software, hardware, networking and analytical capabilities, 

IBM went through a crisis in the late 1990s trailing its rivals, Microsoft and Apple. 

IBM’s corporate response to this crisis was to refocus their attention from hardware 

and machine design to software, consultancy and knowledge-based activities (McNeill, 

2015). Consequently, in the early 2000s, by “remixing” the firm’s competencies that 

were identified as “harnessing big data” and “using advanced analytics”, IBM delivered 

Smarter Planet campaign (ibid). 

 

                                                           
4 https://www.theguardian.com/cities/2014/may/23/world-cup-inside-rio-bond-villain-
mission-control Accessed on 18 November 2014 

https://www.theguardian.com/cities/2014/may/23/world-cup-inside-rio-bond-villain-mission-control
https://www.theguardian.com/cities/2014/may/23/world-cup-inside-rio-bond-villain-mission-control
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Figure 1.1: Rio Operations Centre (IBM, 2012) 

According to Halpern (2014, pp. 125-126), on the other hand, as early as the late 

1950s, IBM was already reconfiguring itself by establishing a more decentralised 

management and moving towards selling systems, not machines; at the centre of this 

shift was “the use of design”. In line with the sprawling suburban spirit of the 1950s in 

the USA, IBM relocated its headquarters to the suburbs of New York, and dispersed its 

research and operations. At the same time, guided by their increased sense of design, 

the company hired well-known architects to design their facilities, and top designers to 

introduce a coherent aesthetics across machines, services, research and so on (see 

Martin, 2003; Harwood, 2011). Eliot Noyes, who was appointed to transform the 

company in this direction, said in an interview in 1966 that IBM was not a maker of 

business machines per se, “it was in the business of controlling, organising, and 

redistributing information in space” (Harwood, 2011, p. 9). As such, Noyes thought of 

environmental and spatial control as the main “corporate character” of IBM, which 

according to Harwood (2011, p.7) is also the company ethos frequently expressed in 

corporate communications: IBM was a “business whose business was how other 

businesses do business”. Therefore, a transformation that took place in the way IBM 

did business also meant that it would be imposed, and in fact, be made definitive for 

doing business or any management processes for that matter. Hence, the Design 
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Programme initiated by Thomas Watson Jr. to produce a consistent corporate image 

was an operation proceeded both inside and outside of the company (ibid, p 168). 

 

One of the significant initiatives that came out of IBM Design Programme was the 

construction of IBM pavilion in the contentious World’s Fair built in Queens, New York 

City in the early 1960s (Halpern, 2014, p. 122).  In the scope of the controversial Mayor 

Robert Moses’ plans for restructuring NYC’s racial and urban landscape, this fair was 

designed to exhibit human improvement driven by technology, mobility, and 

communication with the motto “Peace Through Understanding” (ibid). Just like Rio’s 

controversial restructuring to host two mega sports events, organisation and 

construction of this fair provoked many protests for deepening racial and social 

divisions, while the city administration was obsessed with securing funds for the 

event’s infrastructure. At this fair, the IBM pavilion served as an opportunity for the 

corporation to “develop the ontological tension between human and computer into a 

grounds for architecture” whereas the pavilion was seemingly a randomly organised 

open plan, which was defined as “un-architecture” (Harwood, 2011, p. 182). Inside, the 

very central installation was the screening of “The Information Machine”5 aimed at 

drawing analogies between the ways in which machines and people think (Halpern, 

2014, p. 123). Through multiple screens of various shapes and flows of images, this 

installation was intended to replicate the processes of thought and human self in 

addition to “a mimetic re-enactment of the process of perceiving data in an information 

economy” (see Figure 1.2) (Halpern, 2014, p. 125). The main designer6 of this 

installation and films was Charles Eames (together with Ray Eames)7, who was 

appointed for his success in “layperson’s explication of information theory” by visual 

means (Harwood, 2011, p. 169). Accordingly, his embodiment of the principles of 

information theory in this installation was highly informed by cybernetic thinking, as 

will be elaborated below. However, for Harwood, the intervention of Eames Office, 

which was essentially an industrial design company, was due to IBM’s efforts to 

manage political and cultural crisis around its activities at the time. Between 1950 and 

1970, when IBM was the absolute dominant in the computer market, it was 

                                                           
5 Installations and films within this exhibition were re-exhibited in February 2016 at Barbican 
Centre, London. This film was first created for IBM’s pavilion at the 1958 Brussels World’s Fair 
(see Eames Office, http://www.eamesoffice.com/the-work/the-information-machine/ Accessed 
on 20th October 2016) 
6
 After deliberation with Charles Eames, Eliot Noyes appointed Eero Saarinen as the architect of 

the pavilion (see Harwood, 2011, p. 183) 
7
 Although “The Information Machine” was directed by both Ray and Charles Eames, both of 

these sources (i.e. Halpern [2014] and Harwood [2011]) focus on Charles Eames’ involvement 
solely. 

http://www.eamesoffice.com/the-work/the-information-machine/
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campaigning to “naturalise” the computer by showing that it was a tool that could work 

only under human command, while it also had the power to change the world radically 

and magically (Harwood, 2011).  

 

 

Figure 1.2: IBM pavillion at the World’s Fair, 1964-1965 

 

IBM’s involvement in such distinctive but also similar stories of gentrification, mega 

events, and computation is remarkable, yet, not surprising. Such global scale events 

that draw the gaze of the world upon provide IBM with a chance to demonstrate a 

showcase of transformation that its business and market go through. In both cases, this 

is a transformation from selling machines to systems; systems that thrive on data 

analytics. However, what is even more significant for this chapter’s purpose is that 

these two projects also exemplify IBM’s application of cybernetic thinking on urban 

planning and management in various ways and in different decades. In both cases, such 

contested urban events were the realms of IBM’s presentation and marketing of its 

imperative on information gathering, processing and distribution. According to Hayles 

(1999, p. 51), “reification of information”, which was a central question for cybernetics, 

was the inevitable result of negotiations that were specific to the techno-scientific 

culture that emerged during and right after the WWII in the USA. And it can be said that 

IBM, with its extensive operation in many sectors (e.g., finance, energy, water and so 

on) and in a wide geographical area, had an important role in the emergence and 
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shaping of this culture. As a result of this shift, communication was no longer merely a 

question of philosophy and social sciences, but also had become a focus for computing 

sciences and engineering whereby “Information was no longer raw data, military 

logistics, or phone numbers; it was the principle of the universe’s intelligibility” 

(Peters, 1999, p. 23).  

 

IBM and First-Order Cybernetics: Communication, Information, and Control 

In 1948, Norbert Wiener, a mathematician and a philosopher, defined cybernetics as an 

area of study in his book Cybernetics: or Control and Communication in the Animal and 

the Machine (1948). The book was written during the aftermath of WWII and following 

the groundbreaking developments in physics that challenged the prevailing non-

probabilistic Newtonian physics. Following the introduction of entropy and relativism, 

thus, going through a paradigmatic change, studies in physics had become more about 

uncertainty, chaos and contingency than before.  In addition to that, highly traumatic 

incidents of WWII led to a search for perfecting communication channels not only in 

terms of quantity of signals but also the quality of messages and semantics (Peters, 

1999). It was at the “Macy Conferences on Cybernetics”,8 which were held between 

1943 and 1954 in NYC, that many researchers from a great variety of disciplines (e.g., 

semantics, philosophy, electrical engineering, sociology, neuroscience and so on) came 

together to build the new paradigm of cybernetics. Wiener’s role at these conferences 

appeared to be the “visionary” as he articulated the larger implications of this 

paradigm, extrapolating beyond the question of technology towards unravelling its 

societal reflections (Hayles, 1999, p. 7). Wiener (1950) explains that by employing the 

term cybernetics, he aimed to describe a field in which “the general study of 

communication and the related study of control in both machines and the living beings” 

(p. 2) were to be investigated. Here, the term control refers to both control problem in 

systems engineering that deals with the behaviour of dynamic systems, and control in 

societal terms. So, considering that what is at stake is maintaining the level of societal 

entropy in control, cybernetics has a speculative aspect to it. Hence, Halpern (2014, p. 

41) notes that in addition to being “science of control”, cybernetics also implies 

“prediction of future action” including taming these future events by means of sending 

messages.  

                                                           
8 Sponsored by Macy Foundation, an institution specialised in healthcare (Halpern, 2014, p.47). 
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The Macy period, which is referred to as first-order cybernetics, was a conjunction of 

control theory and information theory where extension of the idea of homeostasis to 

machines was a central question (Hayles, 1999).  According to Wiener, “communicative 

organisms” - by which he means the new machines- controlled entropy in a way that 

was analogous to how a living individual’s physical functioning operated (Martin, 2003, 

p. 23). That is to say, it sought how to maintain stability through feedback loops in the 

machines in the same way as living organisms regulate themselves so as to maintain 

steady states (hence “homeostasis”)”).  Subsequently, this period is defined by its 

characterisation of systems as “servomechanics” that operate on negative feedback 

whereby sensors detect errors in a closed system, and then create recursive processes 

so as to sustain homeostasis (Krivy, 2016).  

As put forward by Wiener (1950), information theory -which was developed by Claude 

Shannon,  a cryptologist and also an attendant of these conferences- is based on the 

idea that “information is a measurable quantity, and can only be studied on a statistical 

basis” (p. 2). Accordingly, for Wiener, communication and control are the function of 

the same domain in which information is a measure of order that is also quantifiable. 

Later in 1954, in a paper written for the non-specialist audiences, Wiener (2007) 

explains the reason  why he classed information, communication and control together: 

When I control the actions of another person, I communicate a message to 

him (sic), and although this message is in the imperative mood, the technique 

of communication does not differ from that of a message of fact.  

Furthermore, if my control is to be effective I must take cognizance of any 

messages from him which may indicate that the order is understood and has 

been obeyed. It is the thesis of this book that society can only be understood 

through a study of the messages and the communication facilities which belong 

to it; and that in the future development of these messages and 

communication facilities, messages between man and machines, between 

machines and man, and between machine and machine, are destined to play 

an ever increasing part. (p. 268, my emphasis) 

For Wiener, the effectiveness of communication is the effectiveness of control; as such, 

means of communication, as well as the messages they communicate are what 

designate a society. Moreover, the information conveyed is calculable and probabilistic 

as it is to be chosen from a variety of many possible messages that might be conveyed. 

In her seminal book, How We Became Posthuman: Virtual Bodies in Cybernetics, 
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Literature, and Informatics (1999), which is on the history of cybernetics, and 

materiality and (dis)embodiment of information, Katherine Hayles argues, 

“information theory was an active extension of probabilistic worldview into the new 

and powerfully synthetic realm of communication theory” (p. 90). The complexity of 

modernity mandates processing of ever-increasing amounts of information as well as 

choosing the most appropriate one;  for Wiener (2007, p. 268), “To live effectively is to 

live with adequate information”. For that reason, communication and control are in fact  

essential to one’s inner life as well as they are a matter of one’s life in society. 

Consequently, in effect, first-order cybernetics is an enabler of modernity in which the 

quantity and the quality of information one reveal and receive are a matter of one’s 

relationship to their selves, as well as to the society. This also means that one 

understands their selves and presenting themselves to the world is in accordance with 

their involvement in the world of communication and information.   

Wiener’s background in wartime military research, where he developed his cyclical 

feedback regulated systems inspired by “human functions”, played a great role in 

developing his theories on cybernetics. However, it was not without hesitations that he 

searched for the ways in which biological systems could be translated to social 

systems: he was concerned about the difficulty of obtaining data on social affairs with 

sufficient depth and objectivity (Martin, 2003, p. 16).  Indeed, according to Medina 

(2011, p. 37), for Wiener, cybernetics was "ill-suited for the study of social systems 

because they could not generate the long-term datasets under the constant conditions 

that his statistical prediction techniques required". On the other hand, around the same 

time, in 1955, IBM appears to have already overseen this challenge, since in a publicity 

booklet prepared for the visitors and the potential employees said,   

IBM first came into your life when your birth was recorded on a punched card. From 

then on many such cards have been compiled, giving a lifetime of history of your 

important decisions and actions. If you went to school, entered a hospital, bought a 

house, paid income tax, got married or purchased an automobile, the chances are that 

permanent punched records were made of these and other personal stories. (IBM 

quoted in Martin, 2003, p. 159) 

Considering that IBM significantly dominated the computer market from the mid-

1950s to the late 1970s, being present in almost every corporation (Harwood, 2011), 

the extent of control implied in this statement is in fact even more significant than what 

it suggests at first glance. Despite Wiener’s second thoughts about the full realisation of 

social governance via cybernetic systems, IBM, on many different levels - from 
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architecture and design to data collection and processing- had already started 

materialising the relationship between information, communication and control almost 

around the same time as the establishment of cybernetics and worked towards a data-

driven governance model 

For Wiener, both humans and machines are autonomous, self-directed, self-regulating 

individuals, and since humans are primarily information-processing systems, they are 

to be “essentially similar to intelligent machines”9 (Hayles, 1999, p. 7, original 

emphasis). For him, the complexity of communication and control among humans and 

non-humans are of the same complexity and nature. This cybernetic idea of 

diminishing duality between humans and machines was indeed the central message of 

IBM’s Information Machine at the World’s Fair, as it was dedicated to the analogies 

between how machines and humans think. Being  a machine, but re-enacting ways of 

thinking with the human mind that would otherwise be performed by machines, 

suggests a nonmodern10 ontology embedded within cybernetics as it rejects “a dualist 

split between people and things” (Pickering, 2009, p.19). 11 Moreover, this installation 

was a demonstration of both cognitivity and performativity (Pickering, 2009): it 

demonstrated both how humans and machines process information, and what they 

might do with this information. In using multiple screens, what Charles Eames 

attempted was to enable viewers to make connections and correlations between 

“seemingly unrelated scenes” played on different screens, and perhaps start to 

understand how to “think”12 in the same way as a machine would do (Halpern, 2014, p. 

132).   

Cybernetics’ definition of peace as a “state of dynamic equilibrium” provided a tool to 

transform a vertical and an authoritarian system into a horizontal and a self-regulating 

one, thus, it was embraced by emerging counter-cultures (Pinto, 2014, p. 31), besides 

IBM. According to Krivy (2016), this was nevertheless more so in the case of second-

order cybernetics as its predecessor was still under the influence of military-industry 

style management due to the main figures’ background in military research. On the 

other hand, as both Rheinhold Martin (2003) and Orit Halpern (2014) show, the 

relationship between cybernetics, media technologies, architecture and city planning is 

                                                           
9 According to Pinto (2014, pp. 30-31), this essential analogy between human and machine 

enabled 'behaviourism', which is an encompassing universal theory to be blended in cybernetics 
and led the emergence of cognitivism.  
10

 Borrowing Bruno Latour’s term. 
11

 (cf. Bowker, 1993) 
12

 This is a reference to IBM’s slogan “Think” that was coined by Thomas J. Watson. 
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much more intertwined than second-order cybernetics’ influence on artistic practice 

per se.13 Wiener both influenced, and was also influenced by architecture, design and 

media theorists and practitioners in his formulation of cybernetics. In The 

Organisational Complex (2003), Martin draws connections between cybernetic milieu, 

media, design, and architecture following the interactions and collaborations that took 

place between the key theorists of these fields as early as the 1940s. According to that, 

Siegfried Giedion,14 a famous architecture critic, who wrote an alternative history of 

mechanisation by linking it to changing human needs and physiology, was also talking 

about similar issues that were fundamental to cybernetics around the same time as 

Wiener - in the mid-to-late 1940s. For instance, in Mechanisation Takes Command 

(1948), Giedion writes extensively about a feedback loop that would take place 

between the individual and her environment to create a “dynamic equilibrium” 

(Martin, 2003, p. 20). Although they worked in parallel, Martin provides evidence of 

many direct and indirect interactions that took place between them. Writing in the cold 

war era, when nuclear war was an ever-present threat, both Wiener and Giedion 

imagined the city in a similar vein: a “communicative organism”, which would extend 

human nervous system. Due to the threat of an atomic bomb, this system ought to be as 

widely spread as possible in a decentralised manner (ibid, pp. 28-30). Under such 

complexity and chaos of modern life, both believed that communication was 

fundamental to create order. 

Similarly, in the wake of WWII, Charles Eames also got involved in the studies that 

investigated “modular flexibility” and “organic community” as architectural concepts 

(Martin, 2003, p. 111). Moreover, he was always fascinated by the idea of translating 

complexity into binary codes and thought that creative thinking was impeded by “the 

panic of secrecy” whereas it had the potential to transform urban planning, and so, 

must be included in architectural practice (Halpern, 2014, p. 134),. Besides, he often 

discussed management of urban space in terms of control and communication. Indeed, 

within the installation he designed for IBM there was a “city flow chart” which was 

inspired by his concept of a “City Room”,  

where all the information from satellite monitors and other sources could be 

monitored. (…) The city problem involves conflicting interests and points of view. So 

                                                           
13

 Also see Turner (2006) for a detailed account for how Wiener has influenced artistic practice 
significantly, during the 1960s. 
14

 He was also a great influence on the prominent media theorist Marshall McLuhan, who also 
admired Wiener’s work. 
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the place where information is correlated also has to be a place where each group can 

try out plans for its own changing needs. (Eames quoted in Halpern, 2014, p. 135) 

This definition is not only highly informed by cybernetic thinking, but also strikingly 

similar to the constitution of Rio’s Urban Operation Centre (or many other city 

dashboard for that matter), as for Eames, “control is about predicting future outcomes, 

and the city is reconceived as a calculating machine for managing and resolving 

multiple conflicts” (ibid). This is the exact same rationale behind IBM’s smart city 

project of integrating numerous datasets, which then channel into Rio’s “City Room” so 

as to predict crime, disorder, and disasters. Just like Eames’ Information Machine was 

built to show how humans can correlate seemingly unrelated events just like 

computers, Rio’s Operation Centre’s main room is also full of dozens of screens 

displaying data feed ranging from weather to traffic, social media analysis to crime 

reports, and building correlations. Thus, city indeed becomes a “calculating machine”. 

As we will see in the next section, together with second-order cybernetics, there has 

been a paradigmatic change in the epistemology, however, most of these notions that 

characterised first-order have not vanished, but in fact got radicalised.  

 

Second-Order Cybernetics: Self-organising Systems, Problem of Observer and 

Indeterminacy 

As we have seen thus far, pioneers of first-order cybernetics had a background in 

military applications of natural sciences and engineering. Later, circa 1960, the term 

“second-order cybernetics” put into use, spearheaded by those who were not chiefly 

associated with a military background. Second-order cybernetics redefine the system 

where the observer is located within, rather than outside, to the contrary of first–order 

cybernetics (Hayles, 1999). This was a turn from adherence to the traditional scientific 

protocols that first-order cybernetics pursued.  Heinz von Foerster15 (2003), originally 

a physicist, and one of the leading figures of second-order cybernetics, states in 1979 

that “cybernetics of observed systems we may consider to be first-order cybernetics; 

while second-order cybernetics is the cybernetics of observing systems” (p. 285). 

Therefore, observation is no longer watching the system at a distance, but rather is a 

reflexive process; hence “Anything said is said by an observer” (Maturana quoted in von 

Foerster, 2003, p. 283, original emphasis). In 1972, von Foerster explains that the 

circular causality of first-order cybernetics brought about the bridging of the gap 

                                                           
15

 Also an attendant to and co-editor of the previous Macy Conferences (Hayles, 1999) 
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between motive and purpose as well as getting rid of the notion of uncertainty because 

the starting and the end conditions become each other’s function. That is to say, 

“circular” means that at any point when the cycle is broken, one can see the future as a 

reflection of the present. He explains that this suggests a sort of truism that is 

independent of the observer. Whereas for him, there is no absolute point of view, but 

the relations and predictions reached by an individual depends on the person’s 

cognitive perception. He argues, therefore, that epistemology should be about 

enquiring how knowledge is acquired, rather than enquiring into the essence of 

knowledge. 

When the observer was thought as a separate organism from the system in the case of 

first-order cybernetics, the problem of the observer was reduced to a mathematical 

problem of communication between systems (Hayles, 1999, p. 134).  However, when 

Maturana defined the observer’s inference as their own interpretation, (or, in other 

words, as “embodied action” [Wolfe, 1995]), he also changed the understanding of how 

systems are organised. According to that, “a living system is not a goal-directed system” 

(Maturana quoted in Hayles, 1999, p. 139), and as such, it would always function 

insofar as its organisational capacity allows, but always in relation and in reference to 

their structurally coupled outsides (i.e. the observer). For the purposes of this study, 

however, what is significant is that as Hayles (1999) argues, substituting homeostasis 

with autopoietic systems put an emphasis on the process, which made it readily 

adaptable to the analysis of social systems; “In autopoietic theory, the machine of 

interest is much more likely to be the state than Robocop or Terminator” (p. 141).16 

That was a radical break from first-order cybernetics that focused on machines and 

living beings as maintaining homeostasis by information processing, and as such, 

thought of social systems as a different sort than a machine or living being.  

Following their theories of autopoietic biological systems,17 the biologist Humberto 

Maturana and the cognitive scientist Francisco Varela “expanded the reflexive turn into 

a fully articulated epistemology that sees the world as a set of informationally closed 

systems. Organisms respond to their environment in ways determined by their internal 

self-organisation” (Hayles, 1999, p. 10). This means systems respond to their 

environments insofar as their self-organisation determines; thus, the information they 

process is bounded by their organisation in a way that they are closed to outside 
                                                           
16

 This means, in second-order, all the systems were understood in terms of biological systems 
whereas in first-order, the question was to apply biological systems onto machines.    
17

 It means “self-producing systems” according to their own internal arrangements and 
requirements. 
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information. Observers draw connections between cause and effect by means of seeing 

a system and its medium together for a period, but their interpretation is always 

embedded in their neurological construction, and not intrinsic to the system that is 

observed (ibid). Thus, von Foerster18 (2003) argues, “Anything said is said to an 

observer” (p. 283), and so, defines “objectivity” as “a peculiar delusion” within the 

Western tradition, to the contrary of positivistic aspects of first-order cybernetics. 

Therefore, if the episteme of first-order cybernetics is a modernist one, second-order 

cybernetics challenged it with notions that were essentially characteristic to post-

modernity.  As quoted by Cary Wolfe (1995), a cultural theorist of post-humanism, for 

Varela, knowledge is 

more and more as built from small domains, that is micro- worlds and microidentities. 

…[S]uch microworlds are not coherent or integrated into some enormous totality 

regulating the veracity of the smaller parts. It is more like an unruly conversational 

interaction: the very presence of this unruliness allows a cognitive moment to come 

into being according to the system’s constitution and history.   

In second-order cybernetics, as a result of the shift in defining the observer, the 

systemic change was no longer defined as linear and based on negative feedback; 

systems were defined as rather open, complex and unpredictable. Systems being 

defined as “open” may first appear as a contradiction to Hayles' assertion as she defines 

them “informationally closed” in second-order. But in fact, according to Wolfe (1995), 

Maturana and Varela articulate systems as both open and closed as the distinction lies 

between “organisation” and “structure”. According to that, systems are organisationally 

closed, but structurally open. This means, they are open to effects that come from the 

outside, however, they react by re-organising themselves by means of their internal 

organisation, hence self-organising systems. Hayles (1999, p. 11), therefore, argues that 

“the mutually constitutive interactions” between the different components of the 

system become the emphasis by substituting message, signal, and information. As a 

result, she says, one can say that, here, either the notion of information diminishes 

completely, or rather, is embedded so deeply that it blurred into the background 

becoming indistinguishable from the organisational properties of the system. 

According to Wolfe (1995) on the other hand, understanding information as something 

produced inside the system, rather than outside as an independent entity, is, in fact, 

radicalisation of “recursivity” that was present in first-order cybernetics.  

                                                           
18 As someone who thinks of linguistic as a field within cybernetics, Von Foerster uses 
tautologies and puns very frequently, and in fact, he points this out in a humorous way himself 
by claiming that one can indeed tell a lot by a tautology (2003, p.283). 
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Thinking through both Hayles and Wolfe, one can conclude that, information is 

inseparable from the organisation of the system and it is exactly what engenders self-

organisation through recursion - although in second-order cybernetics, the linear 

correlation between message, signal, receiver and information becomes no longer 

valid. As Wolfe (1995) notes, the diminishing of homeostasis and its replacement with 

positive feedback (as opposed to negative feedback in first-order that seeks order and 

harmony) also meant that second-order cybernetics processes information so as to 

destabilise the system. According to him, second-order cybernetics indeed challenges 

the paradoxical fact about recursivity which was essential to first-order cybernetics: “A 

causes B and B causes A”, and thus, asserts a paradoxicality that “must always 

accompany the assertion of the contingency of the observer, of the fact that an 

observation could always be otherwise” (Wolfe, 1995, p.51, original emphasis). 

Consequently, this also results in the inescapability of “cognitive blind spots” that keep 

being generated in every observing system.  Thus, for Wolfe, because of the 

substitution of the linear feedback loop of first-order cybernetics with contingent 

models, the epistemological shift in second-order means that it can no longer be a 

theoretical instrument for a technocratic management. He argues that, although 

second-order cybernetics claims a universal veracity like that of first-order, "that claim 

is mounted upon its ability to theorize the inability to see the social or natural system 

as a totality from any particular observer's point" (Wolfe, 1995, p. 60). Openly 

disagreeing with Wolfe, Krivy (2016), on the other hand, argues that this is exactly how 

control is sustained in society and in technocratic smart cities: through the very 

notions of contingency, indeterminacy, and complexity. While I agree with Krivy to a 

certain extent, I also suggest that, in his assertion, he conflates two distinct, but also 

interdependent and conjunct layers of the smart city: governmentality, and the 

attributions to data technologies that are pertinent to smart city governmentality. As 

Krivy argues, within the smart city discourse and the governmentality it sustains, the 

aspects of indeterminacy, contingency, self-organisation and complexity are all 

embraced in defining social systems. However, as I will be showing throughout the 

thesis, the discursive attributions to data-driven systems are far from reflecting the 

epistemological challenges brought about by second-order.  In order to elaborate on 

this issue and to further contextualize it, I will return to this point at the end of this 

chapter. 

For Maturana, when objectivism is challenged, it is not subjectivism, but relativism that 

is appropriate to explain the epistemological shift in second-order cybernetics. For 
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him, systems therefore keep re-iterating their organisation by observing themselves 

observing in relation to, and relative to their coupled outsides. Like Wiener, Maturana 

also pursues liberal humanism; but for him, a subject can operate as an autonomous 

individual under the condition that it instantiates an organisational closure (Hayles, 

1999, p. 145).19 Despite Maturana’s pursuit of the autonomous individual, this is a 

revealing paradox as to why an autonomous subject is improbable in a cybernetic 

system: on the one hand, subject’s partaking in social life is measured by how much 

they participate in perpetual information networks, and on the other, subjects are 

expected to instantiate an organisational closure and actualise an “authentic self”.  As 

will be discussed further in the next section, what Maturana aims at in thus formulating 

the system is a free society and free individuals rather than free markets. However, as I 

will elaborate at the end of this chapter, the ideas of autonomy, a more authentic self, 

and self-actualisation have become the building blocks of the neoliberal 

governmentality that underlies the smart cities today. This type of visions for a free 

society also means a manufactured freedom in a world of indeterminacy; hence, with 

decentralised systems, also came the decentralisation of control. As Wolfe (1995) 

notes, Maturana and Varela were not oblivious to a potential of permanent vigilance in 

the pursuit of certainty. As will be detailed below, this, together with the negligence of 

contingency that many aspects of urban cybernetics ignored. Consequently, despite 

Maturana’s pursuit of progressive politics, the human subject formulated within 

second-order cybernetics converges with neoliberal governmentality - which will be 

further discussed later in the chapter.  

Following this brief introduction to second-order cybernetics, I want to expand on 

what is generally termed as “urban cybernetics” as it is often referred to within critical 

smart city literature. The reason for this sequence is that, although the conceptual 

relationship between architecture, urban planning and cybernetics was present from 

the very beginning as shown previously, applications of these ideas to governance 

emerged around the same period as second-order cybernetics, inspired by the ideas 

developed within it. This is partly due to the convenience of autopoietic theory’s 

adaptability to social systems, since the idea of self-organising systems is not particular 

to cybernetics, but has been a feature of urban studies for a while. As I put forward 

before, in the critical smart city literature, many have criticised IBM’s smart city 

                                                           
19

 This, in a way is also going back to a distinction between embodiment and the observer, a 
distinction that was obscured in first-order cybernetics. 
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narratives because of its re-actualisation of failed and demised ideas of urban 

cybernetics circa 1960s-1970s. In doing so, Jay Forrester, and particularly his project 

“Urban Dynamics” is usually cited as the source of inspiration for IBM’s smart city 

applications - although Forrester has indeed been influential in urban analytics beyond 

IBM. As I demonstrate here, the relation between IBM, architecture, urban planning, 

and cybernetics is much more intertwined, and dates back earlier than suggested in 

those studies. In elaborating this relationship, the disruptions and novelties presented 

by second-order cybernetics will help me sketch out the points at which IBM diverts 

from the (potentially progressive) cybernetic thinking of the 1960s-1970s. Moreover, 

besides this historical background of co-development, many of the themes that were 

developed throughout the development of cybernetics still underlie the smart city 

discourses. 

 

Systems Dynamics and Urban Modelling 

In a paper delivered at the Annual Symposium of the American Society for Cybernetics 

in 1968, E. Steve Savas, who was the First Deputy City Administrator at the Office of the 

Mayor, City of New York, expanded on the nexus of cybernetics and urban government. 

Savas, who was originally the Manager of Urban Systems at IBM before he moved to 

NYC Mayor’s Office, was one of the “analytically trained administrators” that was hired 

at the Mayor’s office to carry out a governmental reform to tackle high levels of social 

unrest (Green & Kolesar, 2004). In the revised version of his paper that was published 

in 1970 entitled “Cybernetics in City Hall”, Savas answers the question of what one can 

tell if they were to apply the principles of cybernetics to cities. Although Goodspeed 

(2015) suggests that Savas’ paper is a “pessimistic prognosis for the political feasibility 

of urban cybernetics” (p. 82), to the contrary, besides providing an account of the 

possible challenges, Savas is indeed embracing the cybernetic principles. Hence, he 

proposes many solutions from the field to tackle structural problems that city 

administrations face. On the contrary of Goodspeed, I rather suggest that Savas’ 

pessimism lies with the “mediocracy” and “inadequacy” of the local government 

employees and the political system which enables that. Therefore, as a solution to 

avoid incompetency of public officers, he eventually presents the Management Science 

Unit for New York City founded for utilising “systems analysis” as a step forward.  

Thereby, in fulfilment of his duty of governmental reform, he seeks after implementing 

the principles of “management science” to city government; an idea, which was 
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arguably shaped during his time at IBM. In other words, in a technocratic manner, to 

make up for the failings of the political institutions, Savas suggests implementing 

cybernetics-informed systems to address NYC’s structural problems.  

As Goodspeed argues, in this article, Savas gives the basic feedback-control diagram, 

and its linear assumptions simplifying the complexities, which would be typically found 

in a city as a drawback. Nonetheless, he does so as to critique first-order cybernetics 

and its defining systems as closed and maintaining steadiness through linear feedback 

loops. In other words, Savas' assertion is not one that dismisses use of cybernetic 

principles in governance, but quite the opposite, it is about praising novelties brought 

by second-order as opposed to the limitations of first-order cybernetics. Therefore, the 

solutions he suggests to overcome such problems are also informed by cybernetics, but 

rather second-order. For instance, when Savas expands on time constraints that an 

elected administration faces, he proposes a cybernetics inspired participatory 

democracy model based on a decentralised feedback control function realised by 

utilising minor-loop controls. He states that by means of minor-loop controls, “Getting 

decision-making down into-the community offers hope of getting more rapid response 

and more effective performance of the system” (Savas, 1970, p. 1067). He also draws 

attention to the complications of complete decentralisation by referring to a current 

“school turmoil” in New York that stemmed from failing to handle the high level 

regulative diversity of decentralised decision-making. Therefore, he suggests “cascade 

control” type of administration: a terminology and technique borrowed from systems 

engineering in order to coordinate independent minor-loop controllers. So, according 

to this model, the high-level controller sets the goals, yet the means to achieve these 

goals are determined by local action. Subsequently, the means to the end may be 

diverse and designed hyper-locally, whereas the end is determined by the central 

authority. This means, participatory practices through decentralised cybernetic 

systems is envisioned as one whereby participation becomes an instrument to fix the 

problems that are identified in a top-bottom fashion. In other words, participation is 

not envisioned as an act for citizens to contest the construction of their urban 

environments, but rather, it is imagined as to turn citizens into agents that ensure the 

city’s operation.  

Furthermore, Savas draws attention to a problem regarding information systems that 

are available to a city's mayor. Using a cybernetic lexicon, he identifies possible 

information channels as mayor’s party members, bureaucrats at the city hall, civil 
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disorders from the public, and elections; then he notes that these channels are of “high-

impedance”. For this reason, he suggests,  

[t]he cyberneticist can immediately identify ways to improve the quality, quantity, and 

flow of usable information to the mayor: increase the sampling rate, open more 

feedback channels, increase the bandwidth, enhance weak signals, match impedances, 

suppress noise, and correct biased signals (ibid, p. 1068). 

He then adds that this is the sort of innovation New York City is undertaking by 

building up "Neighbourhood City Halls" so as to open up more information channels 

and increase sample size until the day when the computer becomes the “electronic 

equivalent” of the mobile neighbourhood hall. And when this happens, he adds, it 

would be much more convenient to decentralise data acquisition and service delivery, 

while also maintaining centralised coordination and control: a vision that today’s smart 

cities perpetuate. In this paper, Savas also declares the establishment of the joint New 

York City – RAND Institute to work on planning and programming purposes to be 

applied to urban problems. Essentially a defence contractor, RAND had begun to 

publish studies in urban and public administration journals around the late 1950s 

suggesting that military operations research, system analysis, and computer 

simulations could be useful for city management (Townsend, 2013, p. 79). According to 

Green and Kolesar’s (2005) study, the military informed simulation projects developed 

with the Fire Department, and the Housing and Development Administration of NYC 

during this partnership still prevail in NYC’s administration, particularly during the 

emergency responses.20 

Expectedly, in Savas’ paper, there are several references to Jay Forrester. Initially a 

computer engineer who later turned into “systems scientist” working at the MIT 

around the same time as Wiener, Forrester applied his dynamic systems theories to 

cities in his highly influential book Urban Dynamics21 (1969). Just like Wiener, 

Forrester had also worked on military projects; but unlike Wiener, he continued to 

build systems by mathematical modelling focusing on how to avoid time delays by 

feedback loops (one of the urban management problems mentioned by Savas) 

especially during his work for SAGE22 system for which IBM was the manufacturer 

                                                           
20

 For instance they argue that the organised and rapid evacuation of neighbourhoods that were 
in proximity to explosions took place during the 9/11 attack was due to the success of this 
simulation (Green and Kolesar, 2005). 
21

 It is also currently the name of an urban research laboratory at the UCL. 
22 Semi-Automatic Ground Environment (SAGE); a civil defense initiative carried out by a 
military, industrial, academic partnership (Martin, 2003, pp. 188-192) 
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(Martin, 2003, p. 190). For this project, Forrester firstly analysed a General Electric 

plant and subsequently wrote Industrial Dynamics in 1961. Later, in search for another 

complex system on which he could apply his “cybernetic tool kit” that he called “system 

dynamics”, his path coincidentally crossed with former Boston mayor at the MIT 

(Townsend, 2003, p. 77). Inspired by this collaboration, Forrester looked into housing 

and labour markets, and consequently, he created computer simulations to abstract a 

generic system that explained how cities worked. Highly criticised for his lack of 

reference to the research carried out in urban studies at the time, he responded by 

saying that it would be a time-consuming and a separate set of work to go through 

relevant studies on urban behaviour and dynamics (ibid). As Townsend (2013, p. 78) 

shows, instead of a study of relevant research on urban studies, Forrester merely relied 

on his computer simulation to propose demolition of slums and subsidised social 

housing as he described these systems as “poverty traps”. Besides, he also concluded 

that job training and job creation resulted in higher levels of unemployment because 

urban systems demonstrated “counterintuitive behaviour” (Savas, 1970) due to their 

self-organising nature just like an autopoietic organisation. Thus, Forrester 

demonstrates that urban problems, such as unemployment and house shortages, are 

the yields of system’s internal forces and cannot be dealt with acting upon the external 

symptoms (Birch, 1970). In other words, because he identifies urban systems as self-

organising (i.e. autopoietic), they are structurally open to policy intervention, but are 

organisationally closed to changes resulting from them. For him, cities were systems 

propagated on the basis of “non-equilibrial equilibrium” (Krivy, 2016, p. 10) as well as 

complex and unpredictable, adhering to the general principles of second-order 

cybernetics.  

In addition to his lack of reference to current research on urban studies, Forrester was 

also attacked for simplifying the urban systems and jumping to quick conclusions 

despite his claim that urban systems were complex organisations that had an intrinsic 

logic. Birch (1970), who was working on economic development in cities and suburbs 

at Harvard University, writes in his book review that “Forrester’s model is dangerous” 

since “a man with a good will” but lacking in technical knowledge can take this book 

seriously by ignoring the fact that Forrester constructed a model “which will make any 

set of policy recommendations winners” (p. 68, original emphasis). Reminding that this 

model had never been tested for an actual city, but rather were speculative ideas of few 

technicians sitting in a room, the validity of assumptions was highly questionable for 

Birch. In another review of the book by a researcher from Joint Centre for Urban 
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Studies of the MIT and Harvard University, James Hester says that Urban Dynamics, 

whose primary authors are “Jay Forrester and an IBM 360/67 computer”, is essentially 

about a computer simulation model and not the urban reality itself (1970, p. 693). 

Indeed, these are almost identical to criticisms towards IBM because of the 

technocratic ways in which they approach to observing cities. For instance, McNeill 

(2015) says  

(…) the [smarter planet] market was to be created using the firm’s core competences, 

and without using the services of ‘traditional’ urban professions such as city planners, 

property developers or architects. Instead, models, programmes and technologies were 

developed that could be applied to spaces that were not necessarily ‘cities’. (p. 566) 

Likewise, although Forrester believed his computer modelling was inclusive of humans 

-unlike engineers’ approaches to the city- his critics argued that his computerised 

methodology to understand the city dynamics was based on observations that were 

detached from the city itself. 

Paradoxically, in effect, Forrester (1970) argued that many urban policies designed to 

attack symptoms, but not the causes, due to the technocratic and linear tendencies of 

urban regulations that are designed to give results in the short-term, although 

causalities require long-term solutions. On the contrary of IBM’s “reduction of cities” in 

its smart city proposals (McNeill, 2015), Forrester (1970) argues that engineers tend to 

favour economic and technological improvements and ignore intangible factors such as 

social values and quality of life; therefore, they create stagnation and decline in urban 

areas.  This is especially remarkable given that Forrester was (and has been since) 

criticised for simplifying the cities with his mathematical modelling although, in theory, 

he believed that cities and the problems within are way too complex to solve with short 

term technocratic solutions. Moreover, he states that engineers have long been 

interested in their systems and technologies without enough consideration of people; 

hence only cybernetics can solve the problem of human interaction. Strikingly similar 

to what IBM’s smart cities are criticised for, Forrester also blames technocratic urban 

management systems that overlook causalities and focus on the symptoms. Moreover, 

it also resonates with what Evgeny Morozov (2013), an ardent critique of cybernetic 

governance, identified as the Silicon Valley led approach of “technological solutionism” 

-a term often used in architecture and urban planning- in smart cities. With this term, 

he points out the quest to ameliorate by means of faddish, narrow-minded and anti-

reformist solutions. Consequently, Morozov and Forrester, critique the same type of 
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solutionism, whereas, the former is a critique of cybernetics, and the latter is one of the 

pioneers of urban cybernetics.  

Again, today, one of the most common criticisms towards data analytics, especially Big 

Data run governance models is that they have a strong tendency to ignore causality. 

This is especially so following the famous Big Data evangelists Mayer-Schönberger and 

Cukier’s (2013, p. 189) advocacy for dispensing “reliance on causation in favour of 

correlation”. Their assertion is based on the success of Michael Flowers (to whom I will 

come back in Chapter 3), the first Data Analytics Director of NYC, who told them that 

dwelling on causation is “dicey” and time wasting when working on solving urban 

problems. However, it would not reflect the truth to claim that Forrester ignored 

intrinsic causalities and only focused on technological applications despite how 

Morozov (2014)23 identifies the synoptic rationale of cybernetic governance. 

Undoubtedly, “systems-approach” has been contentious from the beginning in terms of 

lacking in solving the “wicked problems” of cities which are malignant, tricky and 

malicious as opposed to benign and tame problems that engineers choose to deal with, 

as argued by Rittel and Webber in 1973, when urban cybernetics was utmost 

fashionable. This is partly because, despite the epistemological break that second-order 

cybernetics introduced, wisdom and certainty of data gathered from the systems were 

still taken in a circular mode in which future was given as a reflection of the present. 

Although von Foerster and fellow founding figures of second-order cybernetics argued 

for dismissing the truism offered by a biased observer, this was not factored in the 

mathematical modelling of social systems built on cybernetic principles. To the 

contrary, for Forrester for instance, mathematical modelling was still considered to be 

yielding objective truth. Despite Townsend’s (2013) observation that Michael Batty 

and his influential work on urban analytics at UCL’s Centre for Advanced Spatial 

Analysis (CASA)24 is somewhat counter to Forrester’s project, in an article Batty (2011) 

wrote, while acknowledging its various shortcomings, he also considers Forrester’s 

study as one of the first to demonstrate the counterintuitive character of cities. As such, 

it is hard to dismiss Forrester’s work altogether given that he insisted on problems in 

cities to be too complex to solve by short term solutions designed by engineers. While a 

conclusion can be drawn that IBM’s simulation and control centres are inspired by the 

urban cybernetics created by Forrester’s systems approach; it is also important to 
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 This article on ‘New Yorker’ was later accused of plagiarising Eden Medina’s book Cybernetic 
Revolutionaries: Technology and Politics in Allende’s Chile (2011). 
24 As will be explained later, one of the leading organisations behind London’s smart city 
technologies. 
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underline that, while adopting this technology, IBM astonishingly left out the principles 

developed in second-order cybernetics that were influential to Forrester. In doing so, 

IBM (and many others)25 disregarded the complexity of cities, and instead infused the 

idea of efficiency, which according to Rittel and Webber (1973) dominated urban 

planning pervasively since the industrial age (also see Sennett, 2008). On the other 

hand, what is profound in Forrester’s approach is his application of self-organising 

systems approach to urban dynamics together with his dismissal of contingency and 

embodiment of observation that were fundamental to second-order cybernetics. By 

employing the view of self-organisation in this manner, he is able to suggest a set of 

essential attributions to slums and social housing as “poverty traps” as if these are 

closed systems that exist outside of any social or political context. Although he 

acknowledges that the short term technological solutions will not solve structural 

problems, and that the cause of these problems -instead of the symptoms- should be 

addressed, he also suggests abolishing policy interventions that are designed to 

eradicate these problems. This is because, in his formulation, political interventions 

emerge outside of the system in which slums and social housing emerge. As I will 

explain further in the following sections, the ideas of decentralisation and self-

organisation do not necessarily indicate a progressive governing system; quite the 

opposite, instead of tackling the major problem that is the social inequality, they indeed 

entrench it by implying that it is a natural phenomenon due to the autopoietic nature of 

urban systems. This is mainly why “systems approach” fails to address wicked 

problems as argued by Rittel and Webber. 

As a result of developing housing projects that were inspired by Forrester and his 

computer simulated housing modelling, Savas was later appointed as the Assistant 

Secretary of the U.S. Department of Housing and Urban Development, by President 

Ronald Reagan. According to his profile page on the website of Baruch College, CUNY, 

where he is currently a Professor, Savas “is an internationally known pioneer in, and 

authority on, privatization”.26 Indeed, he is the writer of many books including 

Privatization: The Key to Better Government (1987) as well as Teaching Children to Use 

Computers (1985). His book on privatisation is translated to twelve languages from 

Spanish to Korean, Turkish to Polish. A former IBM Manager of Urban Systems, 

throughout his time in various managerial roles in public sector, Savas has played an 
                                                           
25

 Of course, IBM is not alone in doing that in their marketing of smart city solutions. As will be 
shown, Arup and even a start-up, Citymapper, have been prioritising efficiency in their 
approach to urban management. 
26

 http://www.baruch.cuny.edu/mspia/faculty-and-staff/full-time-faculty/es-savas.html 
Accessed on 5 September 2016. 

http://www.baruch.cuny.edu/mspia/faculty-and-staff/full-time-faculty/es-savas.html
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important role in transforming NYC’s, and indeed USA’s housing, welfare and public 

service systems. As Martin (2003) puts it, “Corporations like IBM linked modulated 

flexibility with organicist notions of open-ended yet controlled growth, correlated with 

pseudo-freedoms of self-realisation within a flexible framework” (p. 159).   As I hinted 

before, pseudo freedoms and self-realisation were a consequence of convergence of 

cybernetic and neoliberal agendas of the era: defining urban realms as self –organising 

and thereby suggesting inequality and other structural problems as inevitable by way 

of keeping politics out of the equation. Savas’ appointment to the NYC Mayor’s Office 

was already within the scope of a “governmental reform” that was essentially 

prompted by the neoliberal agenda of the era. Embracing and adapting a selective set 

of cybernetic principles to urban management, he then became an internationally 

renowned expert in privatisation of public services.  

Thus far, we have seen the history of how urban cybernetics as was conceived and 

applied in the USA. While these developments have been highly influential on a global 

scale, as mentioned earlier, cybernetic thinking was developed and applied in many 

other ways depending on the geographical and intellectual contexts. To bring the focus 

back to London, the next section looks at the work of Gordon Pask who has been an 

influential figure in the architectural circles of London due to his application of 

cybernetics onto built environment. Despite the disdain cybernetics received, Pickering 

(2009) argues that British cyberneticians (mostly inspired by and also advanced 

second-order cybernetics) were not a group of people who argued for more social 

control and discipline enabled by algorithmic governance.27 However, he also says that 

the “performative materiality” is an aspect of cybernetics, which dissolved into the 

background as a result of preceding epistemological focus in the studies of cybernetics 

(Pickering, 2009, pp. 26-30). Thus, he suggests that understanding the ways in which 

cybernetic machines interacted and adapted to the world performatively is 

fundamental to understanding cybernetics as a political project. In order to do that, I 

will be elaborating on neoliberal governmentality to shed light on how cybernetics 

have become the tool box of IBM (or other corporations and organisations for that 

matter) in their smart city discourses. However, before I continue to that, I will expand 

on Pask’s applications of cybernetic thinking to built-environment, which is a 

manifestation of multi-faceted aspect of cybernetic thinking whereby adaptivity 

becomes a key aspect.  
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 Similarly, Eden Medina (2011, p. 44) shows British cybernetician Stafford Beer’s cybernetic 
governance project, “The Liberty Machine” built in Chile under Allende’s administration as one 
that sought after information as a basis of action and not authority. 
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II. Gordon Pask and an Alternative Cybernetic Theory of Architecture 

While cybernetics emerged in the US under the heavy influence of MIT and wartime 

military research based scientists, it rapidly found many followers and practitioners 

beyond the USA, stretching to a wide geography and a variety of disciplines (Bowker, 

1993; Medina, 2011). On the other side of the Atlantic, coming from various disciplines, 

many British cyberneticians contributed to the field, albeit in more nuanced ways than 

their US counterparts. As Pickering (2009) shows rigorously, although they were 

highly influenced by Wiener’s work, the distinctive object of British cybernetics was the 

brain and its performativity through adaptation. To the contrary of high budget 

research labs dedicated to cybernetics in the US, British cybernetics was in comparison 

an amateur one, almost a hobby next to their “daytime job” for the leading figures 

Pickering chose to investigate. Among those, a highly eccentric name, a man of many 

disciplines (and also lack thereof [Pickering, 2009]), Gordon Pask, who is associated 

with second-order cybernetics as one of the founding figures,28 is an important name to 

understand the development of adaptive and responsive environments through 

cybernetics.  

Trained as an engineer, Pask had a PhD degree in Psychology due to his interest in 

education and learning. Subsequently, part of his cybernetic work was on “adaptive 

teaching and training machines” that were concerned with performance through the 

diminishing boundary between the human and the machine29 in a in the same vein as 

first-order cybernetics (Pickering, 1999, p. 327). Taking etymological origin of 

cybernetics to the heart - kybernetes which is steersman of a boat in Greek- one of his 

early works was to develop an idea of a machine that was a “chemical computer” with 

built-in servomechanisms. This computer was designed to be capable of learning in 

order to replace the factory manager, who would also be the trainer of the machine 

before retiring (ibid, pp. 337 – 341).  Through patterns and a “partly competitive, and 

partly collaborative game” (Pask quoted in Pickering, 2009, p. 339) between the 

                                                           
28

 Pask collaborated with many American cyberneticians among which is von Foerster (von 
Foerster, 2003, p. vii) 
29

 Similar to the first-order cybernetics, in his machines he questioned the demarcation between 
the human and the machine, and by referencing Marshall McLuhan, he saw media (by which he 
refers to speech, texts, and information systems) as an extension of human body (Pickering, 
2009, p. 334). 
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machine and the manager, Pask envisioned that homeostatic equilibrium between the 

controller (factory manager in this case) and the machine would be reached in the 

same way as the preliminary equilibrium that existed between the factory and the 

manager. Yet, for Pask, the distinctive property about this machine that made it 

cybernetic was factoring in what he called “relevance conditions”. In the case of a 

factory, the relevance conditions were the contentment of skilled workers at the 

expense of more cost-efficient solutions in economic or engineering terms (ibid, p. 

340). In other words, he prioritised the well-being of the factory workers over 

efficiency and productivity. Similar to Forrester, he too argued that “Human interaction 

is a major source of difficulties which can only be overcome by cybernetic thinking”, 

because, engineering does not interact with human beings and societies (Pask, 1969, p. 

494). Therefore, a machine designed to manage a firm cannot be thought in purely 

engineering terms, since managing a firm is like sailing a boat (hence his return to the 

Greek origin of the word cybernetics). For Pask, cybernetics is what enables “a 

performative participation in the dynamics of a system that is never fully under 

control” (Pask quoted in Pickering, 2009, p. 336). For that reason, Pickering argues that 

within the frame of Pask’s cybernetics, algorithms are not considered to become the 

defining aspects at the expense of human interaction and observation. 

London, during the 1960s, was the locus for Situationist (and psychedelic) 

architectural projects30 (see Sadler, 2005) ranging from “Plug-in City” or “Walking City” 

of Archigram group, to Cedric Price’s never-built London Fun Palace that later inspired 

Pompidou Centre in Paris (Mathews, 2005). At the heart of these projects, Pickering 

(2009) says, was the idea of adaptive architecture. This was thought as to transform 

the city into “a self-organising system [that is] able to reconfigure itself in real time in 

relation to its own emerging situation”; the city was conceived “as a lively and adaptive 

fabric for living” and a milieu where “people could invent new ways to be, where new 

kinds of people emerge” (ibid, p.365).  In parallel to that, amongst Pask’s many 

explorations on the application of cybernetics in a variety of fields, he identified built 

environment as one of the most relevant fields. Although he had never received a 

formal training in architecture, he was closely affiliated with the Architectural 

Association (AA)31 in London, an independent school famous for being experimental, 

where he was invited as a critic repeatedly in the 1970s (Frazer, 1993). What 
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 This is not to suggest that cybernetics was only applied in artistic terms in London. The 
prominent urban planner, who played a great role in shaping cities in the UK, Peter Hall 
explored the application of systems thinking on spatial planning by referencing Wiener in his 
seminal book Urban and Regional Planning (2002) around 1960s and 1970s. 
31

 Same school from where the Archigram Group had also instigated. 
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prompted his involvement in architectural explorations was his participation in Cedric 

Price and Joan Littlewood’s Fun Palace project. Before elaborating on his cybernetic 

experiments within this project, I will discuss Pask’s (1969) essay, “The Architectural 

Relevance of Cybernetics”,32 which provides a summary of his cybernetic theory of 

architecture that goes beyond the computer aided design. 

In this essay, he writes that the architects of the nineteenth century did not see 

themselves as system designers and thus, they have designed in pursuit of the principles 

of stability and style,33 which resulted in rigid buildings that dictated relationships. 

Whereas, Pask suggests, buildings are much more than bricks and mortars; they are 

part of much larger systems that interact with and control human components, and as 

such, architects should be concerned with designing dynamic artefacts, not static ones. 

However, Pask observes a change in the perception of architecture as he adds that 

there is an emerging demand for a systems-oriented thinking. He then describes cities 

as evolving systems in which “control, communication and system” are fundamentals. 

Unlike “descriptive” and “prescriptive” nature of the pure architecture of the 

nineteenth century, integration of cybernetics into architecture can provide “predictive 

power” under the conditions that urban development is modelled as a self-organising 

system. In such case,  

it is possible to predict the extent to which the growth of a city will be chaotic or 

ordered by differentiation. Even if the necessary data for prediction is unavailable we 

can, at least, pose and test rational hypothesis. (Pask, 1969, p. 496) 

By referencing his collaborator (Pickering, 2009, p. 377) Nicholas Negroponte34, Pask 

suggests that computer programmes, provided that they can learn “about and from” 

architects, can also claim explanatory power (ibid).  Besides, he adds that, for this exact 

reason, cybernetics would have much more impact on architecture than, for instance, 

biochemistry, since the latter has its own predictive and explanatory theory, unlike 
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 That essay was in a special issue of Architectural Design journal that was edited by Roy 
Landau, the director of the Architectural Association (AA). Among the other writers in the same 
issue are Nicholas Negroponte, Karl Popper and Cedric Price.  
33 Such as sophisticated houses, grandeur theatre buildings and so on. 
34 Negroponte was also very much influenced by Wiener and according to Halpern (2014, p. 11), 
“The fundamental reorganization of planning and architecture around computing did not, 
therefore, begin with any set of concepts usually linked to architecture. Instead, these 
manifestos opened with discussions of two elements: sensory capacity and intelligence” where 
intelligence is about behavioural enabled “by sensors, effectors, and processors”. His work at 
the Architecture Machine Group, MIT, inspired ubiquitous computing in smart city Songdo (ibid, 
p. 10). 
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architecture. Simply put, this means that integrating cybernetics is what makes 

architecture and urban planning predictive and explanatory.   

As for what the next steps would be in the cybernetic theory of architecture, he makes 

a few speculations: firstly, computer assisted design would turn into a more useful 

instrument - which is not the exciting aspect for Pask. Secondly, concepts found within 

anthropology, psychology, sociology and economics would be integrated into 

architecture and urban planning so as to widen the view on “educational system”, 

“civilisation” and “city”. Thirdly, without further elaboration, Pask (1969, p. 496) 

simply says, “There will be a proper and systematic formulation of the sense in which 

architecture acts as social control”. Fourthly, application of cybernetics to architecture 

would enable the idea of “machine for living in”35 to be realised as the highest point of 

functionalism. With this last point, he means that this machine would be biased 

towards serving the inhabitant in the way “of an environment with which the 

inhabitant cooperates and in which he can externalise his mental processes” (ibid, 

original emphasis). Put this way, the house as an intelligent machine embodies the 

vision of Wiener, which describes one’s relationship to the world in accordance with 

the amount of information they reveal and receive. This machine for living in  

will relieve the inhabitant to store information in memory and the need to perform 

calculations as well as helping out with more obvious chores like garbage disposal and 

washing up dishes. Further, it will elicit his (sic) interest as well as simply answering 

his enquiries. (ibid) 

Lastly, another idea for him to pursue is creating physically static, but still, reactive, 

malleable and adaptive environments that are enabled by tactile or visual sensors that 

work on feedback to create stabilisation during both the absence and presence of a 

human inhabitant. Yet in the case of the latter, this environment would adapt to the 

inhabitant’s behaviour pattern after learning about them by means of engaging them in 

dialogue: “There is thus one sense in which the reactive environment is a controller 

and another in which it is controlled by its inhabitants” (ibid). This of course chimes 

with the main principles on which -as we call them now- smart homes run: built 

environments woven with sensors activated in various ways including voice 

recognition and tactile sensors.  
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 Surprisingly Pask does not reference to Le Corbusier while using that term, which belongs to 
the famous architect and one of the leading figures in integrating ideas of modernity with 
architecture.  
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Although Pask is considered to be one of the leading figures of second-order 

cybernetics, concepts of first-order are not diminished in his thinking. Both the lexicon 

and the idea of homeostasis created by feedback, and maintaining control are central to 

Pask’s thesis. However, during his interactions at the AA and especially after his formal 

appointment in the late eighties, Pask further developed his ideas of adaptive 

architecture in more experimental forms. During that period at the AA, he established a 

post-graduate unit dedicated to “the investigation of morphogenesis and to the 

exploration of the uses of machine intelligence in architecture” that went on between 

1989 and 1996 (Frazer, 2001, p. 644). Moreover, he advised on projects that varied 

from looking into neural networks, co-operative and social computing, genetic learning 

programmes to building of new design tools and modelling intelligent responsive 

systems. However, as his collaborator at the AA, John H. Frazer (2001, p. 644), says, 

“The intention was to explore beyond an algorithmic approach to generative and self-

organising architecture and to investigate systems which learned on the basis of 

feedback”. In other words, the main goal of these projects was not to create automated 

systems that sought after eliminating human-led decision making. This is in great 

contrast with how adaptive urban systems are conceived today, by, for example, 

researchers at the SENSEable City Lab at the MIT. According to Gershenson et al. 

(2016)36, self-organisation is the key to create adaptive urban environments if 

optimisation and efficiency are to be achieved. This is because, “since our predictability 

is limited, optimization has to be complemented with adaptation” (Gershenson et al., 

2016, p. 6) as each interaction taking place within the urban environment is also 

changing the system they are in. Therefore, systems should be made adaptive through 

urban control loops in order to tackle ever-changing nature of complexity that is 

inherent to the urban. This means, an optimised solution to a problem is only temporal 

because the problems are ever-changing.37 So, for Gershenson et al., algorithms, which 

are used to regulate traffic and so forth, should diffuse into every aspect of city life to 

build adaptive cities; real-time information and self-organising algorithms achieve “an 

efficiency close to optimal”, or even “supraoptimal”, which is “the performance being 

better than what traditional theories predicted” (p. 6). Despite using the same theory 

and pursuing the idea of adaptivity, these two approaches are highly distinct in their 

aim to build adaptive cities. For Ranulph Glanville (2004), who was another theorist to 
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 One of the co-authors of this article is Carlo Ratti of the MIT, who is considered to be the 
evangelist of “the real-time cities”. 
37

 As will be explained in Chapter 3, temporality of technological solutions, and the ever 
changing of environments together with technology strikingly resonate with Simondon's theory 
of transduction. 
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apply cybernetics to architecture and design in London, goal and purpose oriented 

systems are the characteristics of the first-order whereas second-order cybernetics, 

due to locating the observer within the system, urges us to radically rethink the 

meaning of goal and purpose.  Furthermore, according to Glanville, akin to Pask’s 

assertion, unmanageability is a valued characteristic of self-organising systems (ibid); 

an aspect, which diminishes in Gershenson et al.’s work. Instead, they argue that self-

organising systems naturally tend towards efficiency close to optimal; therefore, 

systems should be maintained within a constant feedback loop so as to maintain 

complexity and adaptivity. Just like the earlier applications of cybernetics, this proposal 

also appropriates principles of second-order cybernetics, but only partially, for an 

apolitical and technocratic management of the city. 

 

In line with the positive attribution to unmanageability of systems, there is another 

notion that Pask develops: “underspecification”, which implies that architecture can set 

the goal and the purpose of the system only in a limited way, insomuch as an architect 

is able to know the purpose of a conventional house (i.e. knowledge of an architect is 

only limited to norms and conventions but cannot account for the particular uses of a 

house). Therefore, the architect should provide the specifications and constraints so 

that the environment works in the desired way but in so doing, she should not be pre-

emptive, but allow flexibility and creativity. Usman Haque (2007), a London-based 

researcher and architect -whose work will be explored in detail in the Chapter 2 for his 

open data project-, writes on Pask’s introduction of “underspecification”. He explains 

that concepts of underspecification and adaptive environments found in Pask’s writing 

have been a big influence on his work; Haque’s experiments explored “natural dynamic 

complexity that environments must have without becoming prescriptive, restrictive 

and autocratic” (Haque, 2007, p. 55). Moreover, Haque notes that Pask’s constructions 

offer “rigorous guidance” as to how to build systems for “’performance’, ‘conversation’, 

‘interaction’, ‘environment’, and ‘participation’” (ibid, p. 60). In that respect, as 

Pickering suggests, the controlling role Pask assigns to interactive and learning 

environments is not meant to be necessarily taming or limiting. Likewise, Haque's 

collaborator and a digital culture scholar Matthew Fuller (2016) also inscribes 

underspecification as an antidote to “paternalistic modernism” since it is a 

“conceptually advanced form of modesty for architecture” for it allows the ambiguity 

between specific and general. Nevertheless, prior to developing these notions, Pask’s 

initial involvement with architecture as a cybernetician during the development of The 
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Fun Palace, unfolds critical questions in terms of control on human behaviour and 

subjectivity in the built environment embedding cybernetic visions. 

 

The Fun Palace Project 

The architect of the Fun Palace, Cedric Price (who was a member of the Archigram 

group) was inspired by the imagination of Joan Littlewood, an avant-garde theatre 

producer. Similar to the “unarchitecture” of IBM’s Pavilion at World’s Fair, this project 

was also not a building in the traditional sense, but was rather an open plan scaffolds of 

many different layers, moving walls and floors. In this “social experiment”, one could 

enjoy many activities ranging from music area to dance, jam sessions, teaching films, 

lectures, drama therapy, making things, and even a quiet zone for those who did not 

wish to take place in any of these (Pickering, 2009; Mathews, 2005). Therefore, the 

embodiment of adaptive architecture in the Fun Palace meant that adaptivity was not 

only an abstract idea, but was to be fully materialised. In 1963, Pask took the role of in-

residence cybernetician in this project where he developed most of his ideas regarding 

architecture (Pickering, 2009).  This was a result of Price’s affinity to cybernetics, and 

will to create an architectural model that would be able to learn behavioural patterns, 

and plan for future activities (Mathews, 2005).  

According to architectural historian38 Stanley Mathews (2005), together with Pask’s 

involvement, this formerly “Brechtian” project subsequently turned into a primarily 

cybernetic one where interactivity and social control became the primary objects. 

Mathews asserts that Price was hoping for a cybernetics-controlled structure in which 

inhabitants would be emancipated from hegemony of elite intelligentsia and 

patriarchy, whereas Pask thought of architecture as “social engineering” (ibid). In 

Mathew’s narrative, which is informed by Littlewood’s diaries, Pask’s inclusion in the 

Fun Palace meant that a naïve social project of liberation and experimentation that was 

inspired by the psychedelic spirit of Situationists was hacked into a cybernetic one. 

What Pask did was transforming this into a project of “cybernetic behaviour-

modification” and creating a realm of social control run by algorithms (ibid, p. 84). 

Mathews argues that the whole project was reduced to “a systematic flowchart in 

which human beings were treated as data” (2005, p. 85). He then explains, 

Raw data on the interests and activity preferences of individual users was gathered by 

electronic sensors and response terminals, and then assigned a prioritised value. This 
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 Or rather an “atypical” one, as he calls himself (Mathews, 2005). 
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data would then be compiled by the latest IBM 360-30 computer to establish overall 

user trends, which would in turn set the parameters for the modification of  spaces and 

activities within the Fun Palace. (…) The process would constantly refine itself by 

feedback cycles which compared the responses of people coming in (‘unmodified 

people’) with those of people leaving (‘modified people’).” (ibid) 

For Matthews, controlling behaviours by means of mathematical modelling was an 

obsession of cyberneticians, (or Pask, “the doyen of romantic cyberneticians” as 

Mathews calls him, [2005, p.83]) whereas Price and Littlewood were only hoping to 

unleash the creativity of people. Mathews finishes his article by saying that Price told 

him in person that this project was about people, not technology, and Mathews’ take is 

one that Price and Littlewood were not alarmed by the “frightening proposals” of Pask. 

On the other hand, Pickering (2009, p.371) is averse to this way of interpreting the 

history of the Fun Palace and the cybernetic contributions of Pask. As explained earlier, 

Pickering argues that Pask never wanted cybernetics to be a domain of algorithmic 

determinism or social control. For Pickering, the frequent critique that cybernetics 

sought after social control is misdirected, as he notes that their intention was far from 

establishing a “Big Brother” or maintaining any sort of mode of domination. Moreover, 

he emphatically disagrees that Littlewood was naively submitting to Pask’s ideas; 

instead, Pickering suggests that his intention with behaviour changing was directed to 

encourage users to be creative, which was what Littlewood also aimed for.  

On the one hand, there is Mathews’ rather bleak portrayal of Pask’s application of 

cybernetics in a sinister way, and on the other is Pickering’s claim that cybernetic 

ontology embodied in this project is remarkably complex, but certainly not one of 

domination. Although Pickering’s observation may be right in the sense that Pask never 

sought after an ultimate algorithms-run system that would enforce an inhibiting form 

of power and control, there is certainly an element of techno-utopianism in Pask’s (and 

other cyberneticians) works and ideas. Although (or perhaps, because) they position 

cybernetics as a more sophisticated domain than engineering -claiming that the former 

includes the human element in its analyses- there is also a belief that human behaviour 

can be mathematically modelled, hence, machines can learn by means of continuous 

feedback, and eventually, may manage a factory for instance. Therefore, Pask in his 

own writing makes many claims regarding how architecture can be predictive and 

explanatory, provided that there are enough sensors built in to do so. Being inspired by 

Pask as well as inspiring him, Negroponte, for instance, took these ideas in and 

formulated that “architecture as a machine was about design as a process that could 
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mine data, find patterns, and produce new forms of emergent growth through 

feedback” (Halpern, 2014, p. 11).  

Considering the epistemological shift between first and second-order cybernetics, 

these ideas for the application of cybernetics onto architecture are indeed a reflection 

of Wiener’s arguments. Although there is an effort to dispense the control element in 

the way it is defined within military style applications, as a result of failing to put into 

application the epistemological challenge that Maturana and Varela introduced, instead 

of dispensing feedback loops and circular predictive systems, they actually end up in 

entrenching them into these applications. For instance, as Martin (2003) notes, Wiener 

sees physical body as nothing but a pattern engendered by dynamic feedback. Hence, 

Wiener suggests that the body, or “communicative organism”, is a “vortex of data 

whose integrity is maintained homeostatically by virtue of its linkages to physical 

communication networks” (ibid, p. 25). Similarly, Pask also conceived of bodies 

entering the Fun Palace as data nodes that created patterns both within, and with their 

environment -a boundary, in fact, for him is no longer valid. Yet, perhaps this is not 

entirely a view which one may call technocratic as such. Given that despite the 

reduction of human body to a communicative network, even in the case where 

computer-based modelling excels, Pask and his collaborators still did not subscribe to 

the idea that algorithms and seamless automation should replace social systems. 

Neither were they obsessed with efficiency or optimisation. However, by diminishing 

politics, and asserting that self-organising systems would eventually be progressive, 

they inadvertently and inevitably facilitate a technocratic agenda. In other words, 

although their proposals are distinctive from contemporary smart city proposals in 

which automation and efficiency are the key features, still, by way of ignoring 

prevailing social and economic order, their ideas and applications are easily 

appropriated for technocratic management systems. Moreover, Pask too believed that 

cybernetic systems could create responsive environments through which human 

subjects may change behaviour, which is a fundamental aspect of “algorithmic 

governmentality” which Rouvroy (2013) called “data behaviourism”:  creating 

knowledge about individual behaviours not by understanding individual motivations 

or narratives, but purely relying on data, and in return, changing these behaviours 

through these modalities. With reservation in terms of Pask’s “ominous plan” to which 

Littlewood was “naively oblivious” as argued by Mathews (2005, p. 84), applications 

and ideas that cyberneticians put forward, do indeed contain a control aspect due to 

the element of behaviour modification and predictability via cybernetic systems and 
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entrench a false sense of interaction within these systems that is also an aspect of 

today’s data-driven cities.  

 

III. Cybernetics, Neoliberal Subjectivity, and Control 

As I noted previously, the most frequent critique of cybernetics that it purveys 

“control” in society is not an accurate thesis for Pickering. Because, to the contrary, 

Pickering asserts that cybernetics was progressive and did not seek after societal 

control. However, considering that Pickering adds that cybernetics is not one thing, and 

as creative and libertarian as the four cyberneticians he studies may be, even in their 

work, the aspect of control is not diminished. While applications of Pask's theories 

were rather limited in their materialisation -or as in the case of the Fun Palace did not 

materialise at all- in today’s existing smart cities, “The citizen is a data point, both a 

generator of data and a responsive node in a system of feedback” (Gabrys, 2016b, p. 

196) almost in the same sense as Pask and his collaborators imagined cybernetic 

architecture would be. Thus, data behaviourism is an eminent aspect in data-driven 

cities. As I noted in several places, cyberneticians were not oblivious to the potential of 

adverse social consequences of the systems they designed and materialised. Both 

Wiener and Pask, for instance, understood automation critically, and outside of the 

paradigm of efficiency and optimisation. Indeed, as Turner (2006) notes, Wiener was 

considerably concerned about automation in the workplace and its ramifications for 

labour, and so, sought consultancy from union leaders to find out how to avoid risks. 

However, these adverse effects did not result in an overall critical understanding of 

cybernetic thinking they put forward; instead, they were addressed as “flaws” to be 

overcome through technical progress. Within a recursive system of its own creation, 

hence through validation from other disciplines, they therefore ended up entrenching 

these flaws deeper into the mechanisms built through cybernetic principles (Turner, 

2006, p. 26). 

I agree with Davies (2015) that urban informatics is one of the few areas which 

demonstrates the prescience and relevance of Deleuze’s “Postscript on the Societies of 

Control” (1992a), in such a conspicuous way. And this is not least because Deleuze 

literally begins his essay with a description of a smart city referring to his collaborator 

Guattari’s imagined city in which everyone would need one electronic card to leave 

their apartment, street and neighbourhood, because this one card would remove all the 

barriers. Deleuze reminds us that this card too may well be removed one day, since 
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“what counts is not the barrier, but the computer that tracks each person’s position – 

licit or illicit – and effects a universal modulation.” (1992a, p. 7). For Deleuze, it is by 

way of articulating and effecting a “universal modulation” of behaviours that the 

seamless network of computation engenders control society. In tandem with 

cybernetics that formulates every aspect of life as a "system", and envisions humans as 

"agents" within that system (Galloway, 2014), citizens become agents of both the 

consumption and production of data in a city where data technologies diffuse into each 

and every aspect of decision-making.  However, as Davies (2015) suggests, the 

implications of the data-driven city exceed what Deleuze foresaw as a form of power 

since control is not limited to a juridical judgement of ‘licit or illicit’, but involves 

manipulation of behaviours towards political ends. In order to understand how this 

system works in a social context, cybernetics should be examined together with 

neoliberal governmentality and neoliberal subjectivity. Therefore, in this section, to 

understand control society, in addition to cybernetics, I will elaborate on Foucault’s 

account of the development of neoliberal thinking and its historical evolution. In The 

Birth of Biopolitics (2008), Foucault already addresses neoliberalism as a form of 

governmentality that perpetuates through vigilance in the form of manipulation of 

opinions, choices and desires; this is a form of power that works not as counter to the 

freedom of individuals, but instead, right through it.39 Although he does not explicitly 

use the term “control” in his description of the shift from disciplinary power, as 

Deleuze (1995) also acknowledges, what Foucault explains in those lectures on 

neoliberal governmentality is indeed the emergence of control society. While I am not 

alone in framing the smart city as the place where control propagates through 

cybernetic visions (e.g. see Krivy, 2016), at this point I also want to flesh out the 

aspects of cybernetics which facilitate this, and the ways in which those aspects 

converge with the main features of neoliberal governmentality within the process of 

data-driven cities. 
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 As Martin notes, years before Foucault wrote Discipline and Punish (1975), in which he 
discusses “panopticon power” that sustains discipline within society by way of spatial analysis, 
he had already started thinking in these terms. According to him, Foucault’s familiarity with 
concepts pertaining to cybernetics was influential to his theorisation of the nineteenth-century 
discipline as a diagram of spatial relations. It is also evident in this quote that there is already 
another type of spatial relations emerging for the twentieth century.39 When he gave lectures 
titled as “The Birth of Biopolitics” in 1978-1979, his construction of neoliberal subjectivity was 
portrayed as self-making but under constant vigilance. 
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Neoliberal Governmentality 

In the wake of WWII, around the same time when cybernetics emerged as an area of 

study, there was an attempt to redefine the role of the state, economic policies and 

society in such a way as to avoid the recurrence of atrocities that resulted from the 

authoritarian regimes of wartime. Cybernetics and its transformation into a 

governmental mode that propagates control are best understood together with these 

socio-economic and political events of the post-war era,40 which constitutes neoliberal 

thinking.41 According to Martin (2003), the horizontal and decentralised systems of 

cybernetics translated into a horizontal network of communication and transportation 

lines –or infrastructure in general-  to defend the city not only against the external 

enemies in the cold war era, but also against the internal one: disorder that resulted 

from the dissolution of a centralised government. The fact that notions of 

decentralisation and horizontalisation are shared by both cybernetics and 

neoliberalism is not much of a coincidence, because both fields of thought emerged as a 

reaction to the same events that resulted from authoritarian regimes and consequently, 

their visions of society and the human subject overlapped. 

Drawing on economic policy documents from post-war Germany, Foucault 

demonstrates that these policies stemmed from the idea that a state that interferes 

with the economy is, in fact, interfering with the basic freedom of its citizens, and 

therefore, is no longer a legitimate representative of the people (Foucault, 2008, p. 82).  

However, by no means does this imply that the state is obsolete; quite to the contrary, 

it is much needed to guarantee free economy as well as the freedom of people, and this 

is what makes the state legitimate. Moreover, economic prosperity is an indicator of 

good government, and it enables institutions, structures and mechanisms, therefore, 

justifying the functioning of power to function. While setting out the principles of 

neoliberalism in Germany, ordoliberals42 defined its epistemological stance in relation 

to Nazism. In doing so, the Freiburg school liberals positioned Nazism and National 

Socialism as both the cause and the effect that linked to the centrally planned economy, 

protectionism, and the growth of state power, all of which eventually destroyed social 

communities (Foucault, 2008, p. 109). Consequently, a new emancipating system 

                                                           
40 I would like to note that this is not to say that neoliberal ideas are particular to post-war era 
but had already started to shape around 1920s as Gane (2013) details by von Mises’ writings. 
41

 It should be noted that cybernetic applications were shaped distinctly against different 
political and social backgrounds. Therefore, it is not only neoliberalism that cybernetics 
facilitated (or vice versa), but as Medina (2011) shows compellingly, Beer's cybernetic 
management systems were also applied to foster socialism in Allende's Chile.  
42

 Those named after the journal Ordo for their participation in it. 
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would be a decentralised and a horizontal one, which is congruent with Wiener’s 

philosophy which was committed to creating a field of cybernetics in which autonomy 

and individuality would be maintained and preserved through decentralised systems 

(Hayles, 1999).  

There was an interaction between the main thinkers of both fields, which manifested 

itself in the formulation of societal theories within, for instance, Friedrich Hayek’s 

neoliberal thinking (see Oliva, 2015; Lewis, 2016). However, this is not to suggest that 

Hayek's formulations, which are fundamental to neoliberal thinking, followed the ideas 

of cybernetics. In "The Use of Knowledge in Society" (1945), which was written before 

Wiener's seminal works, Hayek had already written on knowledge as atomised, and  

naturally decentralised since, for him, every agent acquires 'tacit knowledge' through 

their activities. There, he also noted that decentralisation of knowledge should not 

come to mean the decentralisation of control over resources if coordination was to be 

achieved. In this work, Hayek is clearly opposed to discipline as such, but instead 

suggests control as a form of sustaining governance:  

The problem is precisely how to extend the span out of utilization of resources beyond 

the span of the control of any one mind; and therefore, how to dispense with the need 

of conscious control, and how to provide inducements which will make the individuals 

do the desirable things without anyone having to tell them what to do. (p. 527) 

Thus, Davies (2015) asserts that neoliberalism can be framed as a project that 

accelerates the shift from discipline to control whereby this shift is facilitated by data 

technologies and the epistemology provided by them; hence the conspicuous relevance 

of smart urbanism.  

For Foucault (2008), neoliberalism did not attempt to free economic processes, but it 

was a question of the extent that could reach the market economy’s powers of political 

and social information could reach. With this assertion, Foucault shows that 

ordoliberals transformed liberal doctrine in several ways: the first shift was moving 

away from exchange, and instead, adopting competition in the fundamental principle of 

the market. This is to say, ordoliberals completely dissociated laissez-faire policies and 

the market economy. Because, according to othem, the previous correlation implies a 

“naïve naturalism”43 in which competition is a given of nature - something that occurs 

spontaneously, and which the state should respect (ibid, p. 119). On the contrary, for 
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 According to Foucault, this is highly possibly an influence of Husserl, and somewhat Weber. 
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the ordoliberals, competition and its effects are not at all natural phenomena, and 

hence not a natural result of behaviours, appetites, and so on. While competition has an 

internal logic and structure, it is prescribed as “a formal game between inequalities; it 

is not a natural game between individuals and behaviours” (Foucault, 2008, p. 120). 

Therefore, in order to enable competition so that it yields its beneficial effects, certain 

conditions should be constructed artificially through active policies. In this way, 

competition becomes an objective of governmental art rather than a natural 

occurrence to be respected by the government. Thus, Foucault concludes: 

“Neoliberalism should not therefore be identified with laissez-faire, but rather with 

permanent vigilance, activity, and intervention” (2008, p. 132). Hayles (1999) observes 

a similar turn between first-order and second-order cybernetics. For her, Wiener’s 

individualistic laissez-faire type of humanism transformed into the self-organising 

(autopoietic), atomised sub-societies who act within indeterminacy and chaos. 

Therefore, under neoliberalism, decentralisation and contingency were coupled with 

permanent vigilance propagating through “technologies of the self”: the techniques 

used by individuals on their bodies, souls and thoughts in order to transform 

themselves to attain happiness, purity, wisdom, and perfection (Foucault, 2003).  

 

Neoliberal Subjectivity & Cybernetics 

As such, the minimisation of state intervention that was essential to liberalism was put 

aside in neoliberalism for the pursuit of actively generating competition. This is also 

where mass society and neoliberal society differ: while the former actively promoted 

consumption, the latter’s regulatory principle is not the exchange of commodities but 

the mechanisms of competition (Foucault, 2008, p. 147). This means that, the society in 

question is “not a supermarket society, but an enterprise society” in which homo 

oeconomicus is not a man of consumption, but “the man of enterprise and production” 

(ibid). The state’s role is to enable, stimulate and facilitate homo oeconomicus by 

making sure that competition is the ruling logic among individuals. Furthermore, this 

model aims to recuperate the negative effects of the industrial revolution such as 

correcting the effects of the division of labour, reducing the growth of city centres by 

replacing them with large suburbs and enabling house ownership instead of flats in 

tower blocks, decentralising production and taking measures against monopolies, 

while encouraging small farms. Although at first glance it appears just as much as an 

attempt to create a social fabric that is in contact with nature, Foucault asserts that the 
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main logic here is to construct every bit of social fabric into an enterprise,44 including 

the management of neighbourhood communities. Thus, instead of big monopolies or 

large international corporations, this system sought after diffusing and multiplying 

enterprises as much as possible. Subsequently, this becomes “a matter of making the 

market, competition, and so the enterprise, into what could be called the formative 

power of society” (Foucault 2008, p. 148). No longer an analytical grid of economic 

activity, “Homo oeconomicus is an entrepreneur, an entrepreneur of himself” (Foucault, 

2008, p. 226), in that s/he is no more a mere partner of exchange, but insofar as s/he 

consumes, s/he is also a producer. As such, all activities of the subjects (e.g. education, 

parenting, marriage, addiction and so on) can be understood and measured in terms of 

economics, and human being eventually turns into “human capital”. 

According to Foucault (2008, p. 219), it is in the American interpretation of 

neoliberalism that human capital is a fundamental theoretical pillar. In this view, 

human capital extends as far as to the mother-child relationship whereby the nutrition 

and lifestyle of the mother, the care and affection she gives etc. are types of investment 

which can be measured (ibid, p.243).  For instance when a mother provides her 

children with good care, in time she will have the satisfaction of seeing her children 

being successful, therefore the investment will have returned as some profit (ibid). 

Therefore, it is the pertinence of applying this economic analysis onto every aspect of 

social life (e.g. marriage, education, criminality, sexuality and so on) that characterises 

American neoliberalism. This mode of governmentality conceives “a new public 

management” that operates from a distance but subject to ubiquitous techniques of 

monitoring and auditing engendered by “autonomisation” and “responsibilisation”; as 

such, the agencies of government are increased while also being enfolded in new forms 

of control (Osborne & Rose, 1999, p. 751).  

 These new forms of control means that neoliberal subjectivity is formed through the 

“internal subjugation of individuals” (Foucault, 2008, p.260) whereby homo 

oeconomicus  “responds systematically to modifications in the variables of the 

environment, appears precisely as someone manageable, someone who responds 

systematically to systematic modifications artificially introduced into the environment. 

Homo oeconomicus is eminently governable” (ibid, p. 270). It seems like a contradiction 

that the neoliberal subject is both autonomous and governable, but this is exactly how 
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 Wendy Brown (2015) calls that “economisation” of social institutions, practices and 
mechanisms whereby every constituent of democracy is managed within an economic 
rationality. 
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the control perpetuates in both neoliberalism and cybernetics: intervention attempts at 

self-governance within a perpetual network of communication and information. In 

other words, ostensibly autonomous neoliberal subjectivity that has a sense of agency 

coming from informed self-interest is underpinned by cybernetics systems (Hayles, 

1999). Therefore, the institutional and temporal confinement of bodies of disciplinary 

societies is no longer the case for the societies of control in which control is free-

floating through continuous communication: "Control is short-term and of rapid rates 

of turnover but also continuous and without limit, while discipline was of long 

duration, infinite and discontinuous. Man is no longer man enclosed, but man in debt" 

(Deleuze, 1992a, p. 5). The binary pair of the disciplinary society that is the individual 

and the mass is no more relevant because in the societies of control, individuals have 

become “dividuals” in automated systems whereby the mode of control is made of 

codes and information. Thus, if Maturana is right in his assertion that individuals need 

to instantiate organisational closure to be autonomous, than it is curious how they 

would achieve this under neoliberalism, given that this sort of governmentality 

instrumentalises cybernetics inspired behavioural control within a perpetual 

communication and information network. 

 

Control in the data-driven city 

Under neoliberalism, urban governmentality constitutes the delegation of previous 

activities of the state into the responsibilities of the citizen by means of inciting self-

governing activities (hence, technologies of self). As shown earlier, NYC administrator 

Savas translated cybernetic logic of breaking down control and feedback mechanisms 

into smaller cascade systems in urban context in order to delegate responsibility of 

finding ways to reach a goal that would be set by the central authority. Through mobile 

neighbourhood city halls –until the electronic versions replaced them – he argued for, 

responsibilisation of inhabitants to find solutions to their problems, yet these problems 

were never meant to be an open ended set of choices. This means, while citizens were 

to self-organise, they were not thought as observers within the system. With this, Savas 

aimed to achieve decentralised data acquisition and a delegation of service delivery to 

take place under centralised coordination and control that perfectly fits within 

neoliberal thinking, and consists of self-government via responsibilisation -but with a 

lack of agency. Although Savas was inspired by second-order cybernetics through 

which Maturana imagined a society of autopoietic subdivisions towards empowering 
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ends, a selective adoption of Maturana's principles meant privatisation of public 

services that advanced social inequalities. Whereas Maturana believed that society at 

large, and its smaller communities within, should all be self-organising, which would 

make a society that is “in its essence an anarchist society, a society made for and by 

observers that would not surrender their condition of observers as their only claim to 

social freedom and mutual respect” (Maturana quoted in Hayles, 1999, p. 142). As such, 

the contingency and chaos intrinsic to Maturana’s society subsequently resulted in the 

subjectivitist control society in tandem with neoliberalism’s interventionist nature.  

 

However, decentralisation, horizontalisation and self-organisation do not inexorably 

pave the way to an equitable society in a world of inequalities. Cyberneticians failed to 

acknowledge this fundamental issue due to taking politics out of the equation in their 

application of cybernetics onto social systems as we have seen with the example of 

Forrester’s urban dynamics. Therefore, within neoliberal governmentality these 

concepts were easily mobilised towards economics by infusing efficiency and 

productivity into the equation, instead of empowering citizens towards progressive 

ends, such as eradicating inequalities. When the goal oriented systems of first-order 

cybernetics were substituted with anarchic systems in which contingency and 

unmanageability were celebrated, neoliberal thinking filled the vacuum created by the 

absence of goal by injecting competition and economic rational into every aspect of life. 

And to sustain the competition, "metric power" is diffused into every aspect of life, 

because "metrics afford differentiations to be created and inequalities to be cemented" 

(Beer, 2016, p. 18). Although second-order cybernetics provided means to understand 

computation in different ways than result-oriented, sequential and calculative (Fuller & 

Matos, 2011), against this background, ubiquitous computation enabled ubiquitous 

metric power and foreclosed on the other possibilities beyond calculation.  

As we will see in Chapter 2, through the infusion of the idea of enterprise into social 

fabric, boundaries between production and consumption, and exercising democratic 

rights get blurred. While Pask’s underspecification does not diminish in the smart city, 

underspecification and unmanageability are indeed mobilised towards legitimising 

ubiquitous control. For example, Krivy (2016) argues that in the smart city, the logic of 

control adopts the very notions of contingency, complexity and unpredictability that 

emerged within second-order cybernetics, and it is therefore through destabilisation of 

the system via positive feedback, that the instruments of control are maintained. 

Similarly, Davies (2015) also argues that the control society is predicated on “limitless 
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postponements” and indeterminability, the very aspects that are also fundamental to 

neoliberal governmentality.  As I noted earlier, this is so on the level of governance 

however; in deployment of technical systems within these governance models, these 

notions paradoxically diminish. As a result, the embodiment of knowledge and 

“cognitive blind spots” are simply neglected in a way to assign data technologies 

universality. This is one essential paradox that is commonly missing in many works 

that examine the relationship between cybernetics, data-driven governance, 

epistemology, and social control (e.g. Krivy, 2016, Davies, 2015, Wolfe, 1995). It is by 

this way that cybernetic systems in smart cities aim for automation and optimisation of 

services to achieve efficiency, rather than aiming for advancing democratic 

mechanisms. In a data-driven smart city, citizens become collaborative agents within 

the operation of the smart urbanism through the processes of self-fabrication; Gabrys 

(2016b) notes that everyday life becomes a site of computational intervention whereby 

Governance and the managing of urban milieus occur not through delineations of 

territory but through enabling the connections and processes of everyday urban 

inhabitations within computational modalities. The actions of citizens have less to do 

with individuals exercising rights and responsibilities and more to do with 

operationalising cybernetic functions of the smart city. (…) The program of efficiency 

assumes that human participants will respond within the acceptable range of actions, 

so that smart cities will function optimally. (p. 196) 

 

Just like Wiener’s statement, “the thought of every age is reflected in its technique” 

(quoted in Martin, 2003, p. 16), a few decades later, Deleuze also says “Types of 

machines are easily matched with each type of society” (1992a, p. 5). Given that this 

does not refer to a deterministic but a reflective relationship, computational, or the 

branded version, the smart city as a process of computational urbanism reflects a social 

condition we live in – instead of solely conditioning how we live. This is to say, despite 

the bleak portrayal of control as a centralised form of power through decentralised 

organisations and technologies, in fact, these systems co-evolve within a larger 

network of factors from which these technologies emerge from as well as contribute 

back to the transformation of these factors. Therefore, the following chapters 

demonstrate how social, economic, political and technological systems co-generate 

each other. While IBM's smart city is a narrative that was undeniably influential to the 

development of smart cities agenda globally, it is nonetheless one of the narratives 

amongst many. The provision of a data-driven smart city is one where citizens’ 
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participation in the smart city’s operation is the essence of its operability. However, 

these modes of participation are manifold and do not always take place in the 

prescribed ways. While control is immanent to cities and cybernetics, so are 

unmanageability, complexity and contingency. As such, we will see in the following 

chapters that the smart city is also a milieu where the contingency of digital 

technologies and potentiality of haphazard ways of re-routing these systems of control 

manifest. Therefore, instead of mainly focusing on the coercive aspect of control in 

these technologies, the following chapters attend to the ways in which (open) data 

technologies in smart cities distribute power in London.   

 

Conclusion 

In this chapter, I have first carried out a brief historical analysis of IBM’s smart cities in 

relation to the development of cybernetics. In the critical smart city literature, while 

many drew the connection between IBM, smart cities and cybernetics, they have done 

so by simplifying this relation and cybernetic thinking, and deployed “urban 

cybernetics” as a pejorative shorthand without unpacking what that means. However, 

as I have shown in this chapter, cybernetics was a vast field that included theorists 

from a great variety of disciplines, and also went through several transformations. 

Therefore, here, I presented a critical analysis of cybernetics in a more detailed fashion 

to elaborate on its ramifications in terms of built environment and urban planning. In 

doing so, I also showed the ways in which cybernetic thinking informed IBM’s smart 

city narratives as well as the role IBM played in the development of cybernetic thinking 

and its materialisation.  Secondly, by expanding on the early applications of cybernetics 

onto urban modelling and urban management, I argued that the key principles of 

cybernetics were selectively adopted in the way to realise neoliberal governmentality, 

such as mobilisation of decentralisation to political ends. Moreover, I also suggested 

that although applications in the built environment emerged around the same time as 

second-order cybernetics, these adhered to control and prediction elements that were 

conceived within first-order cybernetics. Despite the epistemological break in second-

order cybernetics, which placed the observer within the system rather than the 

outside- thereby challenging the notion of objectivity- mathematical modelling and 

their predictive powers were not challenged in the same way.  Subsequently, the initial 

mathematical modelling of urban systems by Forrester attracted a great deal of 

criticism for its negligence of urban studies and building his theories on the basis of his 
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calculations on an IBM machine. On the other hand, Forrester also directed the same 

criticism towards engineers for building technological systems devoid of human factor. 

Cyberneticians believed that unlike engineering, cybernetics provided a way of 

thinking where humans were an integral part of the technical systems. While this looks 

like a contradictory situation, the problem lies in the application of cybernetic thinking 

onto social systems in a way to eliminate politics. When Forrester applied self-

organisation as the core idea onto deprived neighbourhoods, he did so without taking 

into consideration the political, social and economic factors, thus suggested that 

poverty is a natural occurring phenomenon, and that no policy can help eradicate it. 

Although he criticised engineers to focus on technologies ignoring citizens, he was 

indeed doing this par excellence via his mathematical modelling. 

Following that, I looked into Gordon Pask's application of cybernetics on architecture, 

which provided a background to early conceptions of data-run built environments. 

Through a discussion of his ideas and the story of the Fun Palace, we have seen that 

while some elements that were fundamental to first-order cybernetics (i.e., negative 

feedback, goal oriented systems, elimination of contingency and unmanageability) 

were replaced with his notion of underspecification, other elements (i.e., predictability 

and modification of human behaviour via feedback loops, hence “data behaviourism”) 

continued to persist. Despite the emancipatory tendencies within cybernetic thinking, 

the prevalence of predictability and modification of human behaviour maintains the 

control aspect within cybernetics systems.  

Thirdly, in order to understand in what ways cybernetic systems enable smart cities, I 

have discussed neoliberal governmentality to foreground which aspects of cybernetics 

unfold within data-driven environments. The aim here was to show the economic and 

political background in which cybernetics evolved. In doing so, I discussed 

neoliberalism as a subjectivist form of governmentality where control is maintained by 

cybernetic systems. While functionalist city management strategies aim for a conflict-

free city where anomalies, deviances and delinquencies are eliminated by means of 

power/knowledge complex, these strategies adopted ideas developed within both 

cybernetics and neoliberal doctrine. For Foucault, under neoliberalism, individuals 

have become homo oeconomicus, or in other words, entrepreneurs of themselves, a 

process which occurs through their responsibilisation as individuals. Yet, as I have 

shown, cybernetics is not a unified field of thought but was challenged inside and 

outside throughout; similarly, the smart city or the way computation works in the cities 

is not without appropriation and re-routing.  
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Although articulations of the smart city tend to perpetuate a universal modulation, I 

argue that the lived experiences of smart cities cannot be defined within a universal 

category. For de Certeau (1984), it is the absence of actual practice which are described 

by the paths and roads found on the city maps, not the “desire lines” that are the traces 

of use and style of city dwellers and their re-appropriation. Similarly, the actually 

existing smart cities are not the ones that operate in the exact way as IBM envisions or 

mandates. In order to explore how the concepts of cybernetics and neoliberalism play 

out in smart London, the next chapter discusses open data as an apparatus in smart 

city making in London. As we will see, with open data centred smart London, the main 

idea is to create a feedback loop between citizens and city governance following the 

principle that "an informed citizen is an empowered citizen". As a tool of mobilising 

responsibilisation and entrepreneurialism, open data provides a template to analyse 

how power is distributed in smart London via cybernetic systems against the 

background of neoliberal governmentality. 
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CHAPTER 2 

Open Data Discourse in Smart London: “Saving the Smart City”, or “Open 

Data Means Business”? 

 

 

Introduction 

Following the common critique of the smart city as a top-to-bottom, neoliberal, and 

technocratic corporate-led ambition (Datta, 2015a; McNeill, 2015; Greenfield, 2013; 

Söderström et al., 2014; Hollands, 2015; Wiig, 2015), ‘open data’ has been 

instrumentalised to transform technocratic smart city discourses into citizen-centric 

ones. This was due to the assumption that when everyone can access, share and use 

data freely instead of being locked in silos, it will automatically transform top-to-

bottom smart cities into participatory ones. As explained briefly in the introduction, 

this is especially the case in London as open data was positioned as an essential 

component in the first Smart London Plan published by the GLA (GLA, 2013). Although 

it has not attracted the same amount of attention as issues surrounding Big Data, there 

is now an emerging literature enquiring into the extent and the nature of social and 

cultural change that open data and its respective initiatives provide. However, partly 

because it is critically under-theorised (Kitchin, 2014b), the concept of open data is 

often conflated with preceding terms such as ‘open government’ and ‘open government 

data (OGD)’. As such, it is laden with the same kind of expectations attributed to these 

terms, such as increased citizen participation and government transparency (Yu & 

Robinson, 2012). The motive with the use of open data in the smart city is in line with 

what E. Steve Savas envisioned circa 1970 with his cybernetics informed city 

administration: opening up new information channels with "low impedance" which 

gets decision-making down to community. Subsequently, the system -that is to say, the 

city- would work more efficiently with rapid and numerous responses as a result of 

increased number of minor loop-controllers.  

Prior to being incorporated into smart city discourses, open data had become a matter 

of governmental strategy - a goal to achieve for many European countries and the USA 

since the late 2000s (Huijboorn & van den Broek, 2011); and later, across the globe 
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(Davies and Bawa, 2012). This is mainly based on the assumptions (or rather “myths” 

[Janssen, Charalabidis, & Zuiderwijk, 2012]) that having access to public data without 

any barriers engenders transparency, hence trust in governments; as well as 

empowering citizens by enabling them to participate in political processes. Among 

these countries, the UK has been one of the pioneers and indeed drivers of open data 

initiatives on both domestic and international scale - something that is evidenced by its 

top-ranking position at the global open data rankings in consecutive years.1 And this 

has been so, regardless of the particular ideological complexion of successive UK 

governments. Initial attempts of opening up public data and planning were commenced 

during the New Labour administration, which spanned from 1997 to 2010. These 

initiatives have been pursued unabated; first by the Conservative – Liberal Democrat 

coalition that came to power in 2010, and then, from 2015 on, by the Conservative 

Party alone. Likewise, at the local government level, in London, after succeeding Boris 

Johnson in 2016, Sadiq Khan has also taken over the policies and strategies set out in 

the previous term regarding open data (and smart London). Despite this common 

interest in open (government) data, administrations pursued their respective agendas 

differently: the biggest shift in the discourse in which open data is “economised” 

(Brown, 2015) occurred during the Conservative - Liberal Democrat coalition 

government in the aftermath of the financial crisis. Accordingly, it was in 2012, that 

Tim Berners-Lee and Nigel Shadbolt received a generous funding to establish the Open 

Data Institute (ODI) with a view to unlocking the business value of open data. The ODI 

has since become an established authority on open data - not only in the UK, but also 

internationally. 

Similar to the term smart city, what open data entails is also conflated and vague, yet 

unlike the smart city, it has more often been celebrated and presented optimistically 

with an anticipation of a range of social benefits (Bates 2012; Zuiderwijk & Janssen, 

2014; Birchall, 2016). Despite a lack in the critical understanding of its limitations, 

political nature and the contingency of implementing open data (Worthy, 2015), as 

both Kitchin (2014) and Barns (2016) observe, open data has increasingly become 

pivotal to smart city proposals. This took place due to the assumption that open data 

can transform the technocratic and top-down management styles found in previous 

smart city proposals. As also discussed in the Introduction, this is especially the case 

for London. In the making of smart city policies in London, open data is positioned as 

                                                           
1
 For instance, UK was at the first place in Open Data Barometer that is published by the World 

Wide Web Foundation to measure governments’ performance in opening up data each year 
between 2013 and 2016 (www.opendatabarometer.org). 
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an essential tool to reach the ultimate goal of “improving the lives of Londoners”. 

Thereby, what is intended with the Smarter London initiative is to create an 

environment “where Londoners drive innovation as much as technologists, investors 

or policy agendas to make London an even greater city” (GLA, 2013, p. 21), and where 

access to open data is considered crucial in order to foster citizen engagement (p. 24). 

For these reasons, GLA’s Smart London Plan is described as a “unique approach” in 

which “the citizen comes first” with no corporation lurking behind the scenes to push 

their services (Foth et al. 2016). It is true that at the time when this document was 

prepared, the GLA actively sought after a smart city strategy that kept the notorious 

smart city vendors (e.g., IBM and Cisco) at bay (which will be elaborated in the next 

chapter). However, on account of the ambiguity around what “civic-centric” implies in 

practice, open data in London has been mobilised towards what Barns (2016, p. 3) 

terms “entrepreneurial governance by code”: the vendor-driven smart city narrative is 

disrupted, but creating a new marketplace for public data remains essential.  

In these proposals, not only is open data presented with the assumption of providing 

objective and natural measures (Kitchin, 2014b), but also paves the way to a 

concomitant, emergent redefinition of citizenship practices attached to pervasive data, 

along the lines of smart city narratives. Citizens are no longer viewed as unwitting 

subjects of data gathering and provision (Gabrys, 2014), but rather, with full access to 

data on how their city works, they are imagined as active agents with the right to the 

city (i.e. “smart citizens” [Hill, 2014; Hemmett and Townsend, 2014] which is discussed 

in detail in Chapter 4).  Nonetheless, this agency is attributed on the basis of becoming 

entrepreneurial subjects (i.e. homo oeconomicus) that innovate alongside 

thechnologists, investors, and public workers against the backdrop of austerity. In the 

light of these, my intervention here is to show how open data is mobilised as an 

apparatus (or dispositif [Foucault, 1980]) to appropriate the concept of smart city into 

a benign economic tool for London. Apparatus for Foucault (1980) is “(…) a formation 

which has its major function at a given historical moment that of responding to an 

urgent need. The apparatus thus has a dominant strategic function” (p. 195) and is 

always located within power relations (Agamben, 2009, p. 3). With this in mind, I will 

begin by mapping out the discourse in which open data has evolved from being a 

discourse of transparency, accountability, and participatory democracy, into the 

essential raw material of the new "data economy"  (Birchall, 2015). In doing so, I will 

argue that whilst open data initiatives work to re-define prevailing smart city 

discourse, they also (inadvertently) end up operating, and indeed perpetuating existing 
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power relations within neoliberal modes of governmentality by perpetuating a 

definition of open data mainly within the market form This is not to say that open data, 

or the transparency and accountability discourse it once perpetuated, has ever 

challenged the ways in which neoliberal governmentality works. On the contrary, 

“openness”, as formulated within both governance and software culture (e. g, Free and 

Open Source Software movement), has closely been tied to neoliberal principles in 

which openness is thought as a precondition for innovation since Hayek’s (1945) 

theories of knowledge (Tkacz, 2012). Correspondingly, in the UK, open data movement 

has never been one that operated outside or against the prevailing political system 

(Bates, 2012, 2013), but has been an “overly polite” one that chose to collaborate 

closely with consecutive governments, instead of contesting them (Steinberg, 2016). 

Consequently, against the background of austerity, the open data discourse has 

transformed into one in which economic and business values usurped democratic and 

participatory practices. In other words, open data has not survived outside of the 

market form, and has been formulated as a catalyst of innovation to economic ends 

(see Tkacz, 2012). 

In this chapter, I address open data as a governmental apparatus. To do so, I look into 

the discursive (and non-discursive) formations that are often embedded in a system of 

dispersion, yet within an order of relationality and regularity (Foucault, 1977, p. 38). 

For Foucault (1977), if we want to understand the emergence of an apparatus, we 

should investigate the relation that exists between “institutions, economic and social 

processes, behavioural patterns, system of norms, techniques, types of classification, 

modes of characterisation (…)” (p. 45) for what makes up a discourse is not a 

privileged object, but dispersed objects. In other words, these relations are not present 

in the object, but are extrinsic; therefore when the object per se is analysed, these 

relations cannot be comprehended.  With this in mind, my object in this chapter is not 

to look at open data per se, but at the ways in which open data features in smart city 

governmentality as a form of conduct. This means, this chapter is not dealing with the 

uses or drawbacks of open data as such, but rather enquires it as an object of discourse 

in the implementation of smart city agenda for London. In doing so, I approach the 

discourse as a field of both discursive and non-discursive practices where the discursive 

refers to statements, and the non-discursive to the environment, in which these 

statements develop, materialise and are reiterated (Deleuze, 2014, p. 27). To this end, 

after a brief explanation of how open data (movement) emerged in a historical context, 

I then continue to look into what ends it has been adopted and endorsed by the UK 
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public bodies from the year 2009 and onwards. Based on this historical context, I am 

able to provide a background to the circumstances under which the ODI was 

established, and how it has become a non-discursive practice itself by developing, 

reiterating and materialising the open data discourse in the context of smart city. By 

studying an open data authority that was established to demonstrate the commercial 

value in open data, I argue that instead of contesting prevailing smart city narratives, 

open data discourse in London has indeed been mobilised towards economic 

rationality by means of cultivating an entrepreneurial and innovation focused smart 

London.  As such, there has been a significant lack of institutionalised effort in 

delivering civic opportunities to progressive ends as a result of the overwhelming 

economisation through which "economic framing and economic ends replace political 

ones"; thus, open data has been subsumed "to the project of capital enhancement" 

(Brown, 2015, p. 22).   

As one staff member at the ODI told me, this organisation is “a sort of experiment” on 

many levels. While she was mostly referring to the non-hierarchical and non-

bureaucratic structure within the organisation, I suggest that calling the ODI an 

“experiment” is fitting in many other ways that will be discussed in detail.  But most 

importantly, the organisational change they have been going through, although it is not 

long since they are established, in a way provides a metaphor for the myths and the 

reality of the relationship between open data and smart cities. While their projects vary 

depending on the funding they receive, amongst their core activities are open data 

training, ad-hoc in-house R&D, developing open data standards, and to support start-

ups working on open data applications. The analysis presented here on the ODI, is the 

outcome of a long term observation of the organisation in different capacities. In order 

to more closely observe the ODI, I regularly attended their 'Friday lectures', and other 

public events that I identified as relevant to smart city and open data between late- 

2014 and mid-2017. In 2016, I became a member of the ODI on the 'pay as you can' 

basis, which gave me additional access to some of their networking events, but not to 

all, as I subsequently discovered that most member networking events were restricted 

to 'organisation members' who pay considerably more in membership fees.  During the 

research period, I have been in sporadic contact -via email or face-to-face interaction- 

with various staff members, and in hope of gaining access to exclusive paid events, 

conferences and courses on the theme 'smart city'. However, I have not been granted 

free access as an observer to any paid events but have managed to attend one internal 

meeting on smart cities. Lastly, as a result of three years of endeavour and persistence, 
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in June 2017, I was granted permission to carry out one semi-structured, in-depth 

interview with Jamie, who has been in the research team since 2014 (until 2018when 

he also left the ODI). Besides the core activities of the ODI, my research has extended to 

include start-ups supported by them and which operate in the loosely-defined realm of 

the smart city. Therefore, this chapter includes findings from my interviews with the 

founders of Opensensors.io and Thingful, who are Yodit Stanton and Usman Haque 

respectively. 

 

I. “Open Data” in Open Data Movement 

In 2005, a world-wide non-profit network, Open Knowledge Foundation (OKFN),2 

launched a project called “The Open Definition”3 to set out the principles of “openness” 

in relation to data and content. They published a statement to define what open means 

in order to enforce quality and compatibility between different pools of open material: 

“Open means anyone can freely access, use, modify, and share for any purpose (subject, 

at most, to requirements that preserve provenance and openness).” Regarding data 

and content, the definition was, “Open data and content can be freely used, modified, 

and shared by anyone for any purpose” (Open Knowledge International, 2005). On 

their website, the original statements have “anyone” and “any purpose” in bold, 

suggesting no further purpose or any greater good delegated to open data. Indeed, the 

founding principle of OKFN is the firm belief that “open knowledge can empower 

everyone, enabling people to work together to tackle local and global challenges, 

understand our world, expose inefficiency and challenge inequality and hold 

governments and companies to account.”.4 In a world they work for, they suggest, data 

“frees us to make informed choices about how we live, what we buy and who gets our 

vote”. According to OKFN, when it is particularly government data that is open, people 

are empowered to make informed choices, and are able to use it to their ends. 

Attributing abundant data a social value in a similar vein to cyberneticians, this view 

provides an alternative to those who have identified data gathering as a heightened 

surveillance, and a threat to privacy in critical smart city literature (see Vanolo, 2014 & 

                                                           
2 See Baack, (2015) for a case study on how Open Knowledge Foundation in Germany advocates 
open data movement and re-articulates the notions of democracy and journalism. 
3 http://opendefinition.org/ Accessed on 15 October 2015 
4 https://okfn.org/about/ Accessed on 15 October 2015 

http://opendefinition.org/
https://okfn.org/about/
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Kitchin, 2014c).5 In that respect, it also recalls Anthony Giddens’ (1991) theory of 

“reflexive modernity” (developed with Ulrich Beck and Scott Lash) which suggests that 

in a world of excessive choices and different social values, in order to create a “self-

identity”, one needs to access data and information. Therefore, according to Giddens, 

intense data collection and systematic monitoring in the form of surveillance is central 

to the modernity for reality formation, and the construction of social values (Webster, 

2002). On the contrary of pejorative attributions, Giddens thereby presents 

surveillance as empowering and constructive, especially in liberal democracies, should 

they be used to seek after sustaining citizen rights for voting systems, social security 

systems, tax schemes and such (Green, 1999). This is akin to cybernetic view which 

also argues that   the effectiveness of our lives would be directly proportional to our 

participation within the information and communication networks.   

Similar to Giddens, OKFN suggests that the more people access information and gain 

data skills, the more informed choices they would make. This would then mean that 

society would be empowered as a result of transparency, and increased participation 

and engagement, while also releasing social and commercial value. Similarly, these are 

the assumptions that the “open data movement” embarks on: openness provides 

participation and collaboration and unlocks data’s societal value (Kitchin, 2014b, pp 

48-49).  This line of thought stems from believing in the efficacies of feedback that is 

defined by Wiener as “the property of being able to adjust future conduct by past 

performance” (quoted in Galloway, 2004, p. 106). Subsequently, for open data 

enthusiasts, when citizens are provided with the government’s past performance data, 

they are then able to participate in the making of their future. Similarly, Janssen et al. 

(2012) suggest that the underlying motivation for opening up data is informed by the 

systems theory: in order to create open systems in which feedback channels are 

increased, governments ought to open up their data so that citizens actively get 

involved in the feedback loops. Therefore, for instance, a city may become an open 

system if there is “a shift from mechanistic control to an evolutionary perspective 

which is dominated by self-organisation” (Janssen et al., 2012, p. 259). Similarly, 

Gershenson et al. (2016) also identifies increased urban control loop enabled by 

opening up data as the requirement for an "adaptive city" that is responsive. Therefore, 

similar to cybernetic thinking, openness in this view takes the political out of the 

equation, and turns the question into simply a matter of decentralisation. 

                                                           
5 OKFN never mentions the word “surveillance” overtly, perhaps due to the fact that it has a 
mainly pejorative connotation for the internet activists whom the open data movement was 
reaching out for. 
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Following OKFN’s initiative to define what “open” meant, in 2007, thirty “open 

government advocates” (a great majority being from Silicon Valley) gathered in 

California to outline the principles of OGD with the sponsorship from the Sunlight 

Foundation, Google and Yahoo. According to Galloway (2004), the group of people who 

put together the internet protocols are “a self-selected oligarchy of scientists consisting 

largely of electrical engineers and computer specialists” (p. 122). Although, he says, 

“membership in this technocratic ruling class is open”, due to the required 

sophisticated knowledge of the subject, decision makers in these consortiums are of a 

homogenous social class - altruistic and liberal-minded computer specialists coming 

from certain modernised societies around the globe (Galloway, 2004, p. 122). Likewise, 

Bates (2013) notes that OGD advocates (in the UK) are mainly of a well-educated and 

privileged background that act primarily as “a production and policy advisor collective 

at the interface of civil society and the state, rather than, for example, a protest group 

outside neoliberal hegemonic institutions” (p.119). While this working group was not 

open to everyone, both Bates’ and Galloway’s accounts on these types of advocate 

groups and protocol setters can also be observed for this particular group of men (with 

only one exception). It was a select group who assembled by the invitation of Carl 

Malamud, and Tim O’Reilly who popularised the terms “web 2.0”, “open source”, and 

developed the phrase “government as a platform”. The participants included Lawrence 

Lessig, the founder of Creative Commons; Aaron Swartz, a famous late internet activist 

who advocated for open access and worked with Tim Berners-Lee at the MIT; and Tom 

Steinberg, the founder of the non-profit organisation My Society in the UK. At the end of 

these workshops, the group put together eight main principles “at the unique 

intersection of open government and open data” informed by “United States 

sensibilities”.6 According to that protocol, for government data to be considered open7: 

i. It should be ‘complete’, meaning all public data should be available;  

ii. It should be ‘primary’, meaning data should be presented as it is collected at 

the source without any modification;  

iii. Data should be timely, meaning that it is made available as quickly as it is 

gathered to have the validity;  

iv. Data needs to be ‘accessible’; 

v. Data should be ‘machine processable’;  

                                                           
6 According to the “opengovdata.org” where these principles and names are listed. 
7 https://public.resource.org/8_principles.html 
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vi. Data should be ‘non-discriminatory’, available to anyone with no requirement 

of pre-registration;  

vii. It should be ‘non-proprietary’, presented in a format that no entity has an 

exclusive control;  

viii. Lastly, data should be ‘license-free’, not subject to any copyright, patent, 

trademark and so on.  

In the UK (and beyond), Sir Tim Berners-Lee, who is commonly referred to as the 

inventor of the World Wide Web, is one of the most enthusiastic advocates of open data 

(Halford et al., 2013). Not only has he developed technologies that require open data 

for their operability, such as linked-data Web (LDW) (Shadbolt et al., 2012), he has also 

been making call to governments to open up their data on numerous platforms 

(Berners-Lee, 2009 & 2010). In 2006, a year before the above mentioned gathering, he 

had already published the four “rules” to make the open data linked on the web with a 

note explaining that while he calls these as rules, they are in fact “expectations of 

behaviour” in order to enable a “semantic Web”.  The main idea here is to have an 

adjunctive web in which all the digital data produced by different apps and devices 

would come together instead of being stored in small islands of data (Shadbolt et al., 

2012). For instance, through this web, one would be enabled to see their bank 

statement in relation to their photographs, as well as their transportation data. So the 

goal is to put together and correlate all the data accumulated by different apps, entities, 

devices and technologies, which are at the moment kept rather as proprietary, and not 

openly available to everyone, or not necessarily linked (W3C, nd). The Web technology 

today is based on linking documents, whereas the semantic Web (or Web 3.0) will be 

based on linking heterogeneous data, quantitative and qualitative, retrieved from 

things, people, places and so on (Halford et al., 2013). Consequently, many of the data 

that is not correlated, linked, or not even used at all today, will be available for full 

access using the general Web architecture, by means of creating a common framework 

that would enable using data in different formats across different platforms. In order to 

realize this seamless linking, all required data should be open, and standardized (W3C, 

nd). Thus, for Berners-Lee, open data and linked data should ideally be synonymous in 

the pursuit of his aspiration for a fully operational semantic Web (Kitchin, 2014b, pp. 

53-54). 
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In the article “Linked Open Government Data: Lessons from Data.gov.uk” (2012), in 

which Tim Berners-Lee8 is one of the co-authors, Shaldbolt et al., outline that 

OGD will make an important contribution to the LDW. Its quantity will help deliver the 

network effects expected from the LDW, its provenance is clearer than that of many 

other types of data, and it is often seen as high quality, trustworthy, and neutral. (p. 17) 

While this chapter does not aim to carry out an epistemological and/or ontological 

enquiry into open data as such, for the reasons I explained earlier, it should be noted 

that these principles hint at the assumption that data can be captured and presented in 

a “raw” and value-neutral format. Therefore, it paves the way to the linear but 

contentious correlation that the open and excessive amount of data provides absolute 

knowledge that is value-free (see Bowker, 2005 & 2013; Gitelman & Jackson, 2013). 

Furthermore, under the section “lessons for the citizens”, Shadbolt et al. (2012) argue 

that transparency enabled by OGD and LDW will provide citizens with opportunities to 

hold their governments accountable. As such, in the case whereby citizens use these 

“new powers”, governments would release more OGD. This optimistic but 

unsubstantiated correlation was five years before the Web Foundation’s9 Open Data 

Barometer, which revealed in 2017 that “governments have tended to prioritise 

unlocking datasets for economic growth and innovation — objectives that are 

politically easier than empowering marginalised groups. (…) less data is available and 

open in areas relevant to social policies — that can help reduce inequality — than for 

innovation.” (Brandusescu, 2017).  

Although open data and open government data (OGD) are used interchangeably (see, 

for instance, Janssen et al. 2012), OGD is in fact a subset of open data, and refers to 

opening up data collected, produced and kept by public bodies, whereas open data at 

large refers to data both from public and private sources as long as they are non-

proprietary, machine readable and freely accessible.  Therefore, having been associated 

with the "Right to Information" and "Open Government" movements, OGD can be said 

to have a particular relevance to transparency, participatory democracy, and 

accountability (See Ubaldi, 2013). The apparent reason is that citizens can now assess, 

compare and rank public bodies’ performance through indicators provided (again) by 

the state that renders the invisible visible through visualisations such that “the gaze is 

                                                           
8
 Also see Gurstein (2011) for a critique of Berners-Lee’s assertion that open data empowers 

everyone. He argues that the evidence shows open data empowers the empowered, due to 
asymmetry in both accessing the infrastructure and the required skills.  
9 Which is also founded by Tim Berners-Lee. 

http://www.scidev.net/global/enterprise/innovation/
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turned from the governed back onto the governors” (Ruppert, 2015, p. 127). However, 

as Yu and Robinson (2012) explain, OGD is not necessarily a precondition for an open 

government; furthermore, the presence of OGD does not automatically yield an open 

government that boosts accountability. This is partly because, labelling data as “closed” 

or “open” is a relational, not an essential quality; opacity is inherent to government 

data, and even when the above criteria are fulfilled, “’open’ data is never simply open 

or transparent” (Birchall, 2016, p.5). In the protocols mentioned above, openness is 

prescribed upon technical terms, without engaging with contentious questions as to 

how data is collected and analysed, for whom, and to what ends. To be sure, this is not 

to suggest that open data advocates are unaware of the limitations of the assumption 

that the opening up of datasets will automatically and inexorably leads to greater 

accountability and wider participation. To the contrary, among those I interviewed, 

some of them are well aware of the drawbacks and the unrealistic expectations 

attached to open data. However, these concerns hardly make their way into open data 

protocols and standards for two main reasons: firstly, due to priority being given to 

innovation rather than exploring democratic prospects; and secondly, open data 

advocates’ claim to have no political interest in advocating open data although their 

activities cannot be thought outside of politics.10  

While the complexity and the political consequences of open data were not clearly 

understood (Worthy, 2015), alongside, there emerged a stream of thought arguing that 

open data will lead to innovation, economic gains and efficiency, following Tim O’Reilly 

(2010)’s notion of “government as a platform”. Embraced by the UK government,11 this 

set of ideas muddles the distinction between ‘transparency and accountability’ and 

‘innovation and efficiency’ by presenting two distinct opportunities in entanglement: 

the scrutinising of the government and active participation in decision-making on the 

one hand, and the creation of lucrative and innovative services on the other. This 

“individualistic-entrepreneurial story” (Bratton, 2016, p. 121) was quickly adapted to 

                                                           
10 As Gabriella Coleman (2014) shows, members of Free and Open Source Software movement 
claim to be politically agnostic too, although, David Berry (2008) argues that Open Source 
Movement was indeed at the intersection of liberal and neoliberal thinking. Therefore, at this 
point, I should put a caveat that, arguably, there is a difference in the software culture of the UK 
and the USA, at least as they came to surface throughout my research. Although on both side of 
the Atlantic, open data / open source advocates are seemingly identical in their discourse, many 
of the UK open data advocates I have spoken to are highly self-critical (e.g., one leading [male] 
figure demands more feminist approach to open data), and in fact cynical about the myths that 
the new technologies are coupled with. In other words, they do not subscribe to what is termed 
as the “Silicon Valley ideology”, and instead consider themselves as anti-neoliberal.  
11

 This concept has been enthusiastically taken over by the UK government as Government 
Digital Service has published a number of documents and videos on how UK government is 
transforming into a “platform” by referencing Tim O’Reilly (Bracken, 2015; Barns, 2016). 
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city management with the claim that governments impact citizens’ lives most at the city 

level, that therefore open data can manifest its potential for innovation, efficiency and 

economic development at local level when thought beyond transparency (Goldstein & 

Dyson, 2013).12 Arguably, open data may engender both transparency and economic 

value, as they are not mutually exclusive. However, in the next section, I outline how 

the economic imperative ubiquitous in neoliberal governmentality means that the 

value in open data is mainly justified by its lucrative potential. This is so especially at a 

time of austerity. As a result, being a product of this discourse in question, as well as a 

non-discursive practice itself due to materialising, formulating and reiterating this 

discourse, the ODI has contributed to open data becoming an apparatus of an 

entrepreneurial governmentality. 

 

II. Open Data as an apparatus for the UK government  

Through a Neo-Gramscian analysis of the OGD politics in the UK, employing the notion 

transformismo, Bates (2013) argues that the OGD agenda in the UK is domesticated and 

adjusted to fit into the logic of the UK’s neoliberal state. According to her, 

“Transformismo refers to the political process by which potentially counter-hegemonic 

ideas and activities are adapted and absorbed into hegemonic frameworks for action, 

particularly during periods of hegemonic fragility” (Bates, 2013, p. 119). Her research 

was carried out during 2011 by an extensive study of the OGD advocates - right after 

the global financial crisis, which had a profound impact on the UK economy. Moreover, 

due to the nature and source of this financial crisis, combined with other factors13 such 

as MPs expense scandal as mentioned above, public trust in governmental bodies and 

financial institutions were deeply shaken, hence Bates calls this a moment of 

“hegemonic fragility” for the neoliberal agenda in the UK.  However, Bates’ period of 

research resonates with this study in another respect: the processes observed by her  

not only saw the emergence of ODI, but also, it was then that the austerity measures 

were introduced. Therefore, it is important to understand under which circumstances 

the ODI emerged before proceeding to the analysis of their smart city discourses in 

which open data has been an apparatus within a domesticated smart city. 

                                                           
12

 This book by Goldstein and Dyson (2013) has been endorsed by Boris Johnson when he was 
the Mayor of London. 
13

 For example, the consequences of much disputed invasion of Iraq in 2003. 
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In tandem with the emergence of the “open data movement”, the right to access -at 

least to some- governmental data was established in the UK via the Freedom of 

Information (FOI) Act, which came into law in 2000, but only took effect in 2005 during 

the Tony Blair led New Labour administration. This access, however, was not without 

restrictions: data received by means of FOI was not licensed to be re-used, and on the 

whole, the data was not available in machine-readable formats, and, of course, needed 

to be demanded as these datasets were not proffered by the government proactively .  

Although FOI provides a significant tool to gather information on governmental 

activities that are otherwise not publicly accessible, this type of data does not fit into 

the open data definitions outlined above.14 Moreover, while the European Union 

Directive that came into force (again in 2005) made the licensed re-use of Public Sector 

Information an obligation, it also permitted charging fees for this process (Bates, 

2013). Thus, despite these regulatory changes in the mid-2000s, open governmental 

data was still not in place, at least not in the way as to comply with open data 

definitions.  In addition to these legally deterring factors, according to Bates (2013), 

technical challenges and restrictive everyday practices in information management 

were among the other factors that impeded public institutions opening up their data, 

even when there was a will to do so. Consequently, in accordance with the principles 

developed by the OKFN, OGD advocates in the UK demanded for the online publishing 

of raw public datasets in a non-proprietary and technical format; licensed for use, re-

use and re-distribution; and at a marginal cost that is usually zero (or close to zero) for 

digital resources (Bates, 2012).  

According to Ruppert (2015), OGD has become an essential performance indicator 

together with the “Transparency Agenda” that was introduced in the wake of the MPs 

(members of Parliament) expense scandal in 2009. Monetary transparency was the 

main aim of this agenda; it worked towards making government contracts, business 

plans, MPs’ expenses and the gifts they receive accessible on several different 

platforms. This was in parallel with Barack Obama’s famous inaugural speech in 

January 2009 that promised the most open and transparent presidential 

administration in the history.15 Furthermore, in December 2009, in the last months of 

the Labour Government, HM Treasury published a policy paper entitled “Putting the 

                                                           
14 On the one hand, FOI requests require much more time, effort and technical knowledge to 

gather the desired data than open data, but on the other hand, by means of this one may actively 
pursue a certain dataset that is rather withheld by the government due to a potential of 
controversy. For that reason, it has been at least as contested as open data albeit in different 
ways. 
15 See (Birchall, 2015) for a discussion on Obama’s administration and its limited transparency. 
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frontline first: smarter government”. As mentioned in the then Prime Minister Gordon 

Brown’s foreword, this policy paper was derived from a work carried out across the 

public sector for over a year in addition to “vision and advice (…) from industry leaders 

and distinguished public sector thinkers” such as Sir Tim Berners-Lee and Professor 

Nigel Shadbolt “on radically opening up publicly held data to promote transparency”.16 

According to this document, “Ultimately, a more informed citizen is a more empowered 

citizen” (2009, p. 25). Moreover, in the section where radically opening up of data is 

promoted, there are few examples of open data where citizens are “empowered”. 

According to that, by using open crime mapping created by a correlation between 

crime and postcodes, people may choose the safest routes home and share tips with 

others as to how to avoid certain streets. As such, there is no apparent effort to address 

the cause of the problem, but rather, it only shows the ways to circumvent it; thus it is 

not clear how these maps effectively empower citizens.17 Though these examples fail to 

provide a convincing case as to “empowering” citizens, there is a more convincing 

argument that  

Data can also be used in innovative ways that bring economic benefits to citizens and 

businesses by releasing untapped enterprise and entrepreneurship. Sir Tim Berners-

Lee and Professor Nigel Shadbolt predict a significant increase in economic growth if 

more publicly held data are released for reuse. (HM Treasury, 2009, p. 26, my 

emphasis) 

Moreover, here it is also announced that as of early 2010, a single data access point, 

www.data.gov.uk, would be in use. This web portal would be where public agencies 

would publish data according to the principles that the OGD advocates sought after, 

which means public data would be published in machine-readable and re-usable 

formats following the “open standards” and recommendations of the World Wide Web 

Consortium.18 So, soon after Obama’s declaration that “data.gov”, an open data portal, 

would be established in the US, the UK pursued the same implementation; as Birchall 

(2015) suggests, “data-driven transparency model” is being exported around the globe. 

Following that, although initial provisions are set out during the Labour government, it 

was the succeeding administration, the Conservative – Liberal Democrats coalition that 

                                                           
16

 Another name mentioned is “The Baroness Lane-Fox of Soho” Martha Lane Fox, CBE, who is a 
famous internet entrepreneur and business woman specialised in digital services. 
17 Another example is “empowering” cyclists by online maps where they can retrieve 
information on the locations of previous bike accidents so that they can choose their paths 
accordingly. 
18 Also led by Tim Berners-Lee. 

http://www.data.gov.uk/
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transformed and defined the discourse in which open data has become a pivotal 

governmental apparatus. 

 

Upon initiating the Transparency Agenda, the coalition government promised a 

“transparency revolution” that would enable an effective open data ecosystem in which 

there would be “a whole army of effective armchair auditors” in David Cameron’s 

words in 2010 (Worthy, 2015, p. 789). The same year in January, the Cabinet Office, 

together with the Business Minister, published a press release announcing plans to 

establish a “Public Data Corporation” (PDC) to “free up public data and drive 

innovation”. According to this press release,  

The Corporation will, for the first time, bring together government bodies and data into 

one organisation and provide an unprecedented level of easily accessible public 

information and drive further efficiency in the delivery of public services. 

 

Supporting the government’s growth agenda, it will open up opportunities for 

innovative developers, businesses and members of the public to generate social and 

economic growth through the use of data. 

 

The Corporation will also have the potential to attract investment, reinforcing and 

accelerating the development of these world class assets and their contribution to the 

knowledge economy. (Cabinet Office, 2011) 

Releasing this plan together with the Business Minister, and putting a high emphasis on 

the potential of innovation and economic value in open data, stem from the fact that the 

Minister for the Cabinet Office Francis Maude considered public data as the “raw 

material” for the data-driven economy of the twenty-first century (UK Trade & 

Investment, 2015). When Maude suggested this in a speech in Sao Paulo, he was also 

the chair of the Public Sector Transparency Board that was formed in June 2010. 

Among many other OGD activists, this board also consisted of Tim Berners-Lee, Nigel 

Shadbolt, Rufus Pollock (co-founder of OKFN) and Tom Steinberg (Founder of 

MySociety) (Bates, 2012). Praising Brazil's endeavour to eradicate corruption in the 

same speech, Maude -a self- proclaimed “transparency zealot” (Cabinet Office, 2014)- 

stated that 

  Key to our leadership [in opening up public data] is our commitment to innovation, 

 invention and entrepreneurial spirit. 

 

And just as innovations in printing ended feudalism and increased access to 

information in the 19th century. 
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So too is the Internet democratising the availability of data today. 

 

And isn’t this exactly what Sir Tim Berners Lee envisaged when he invented the World 

Wide Web not much more than 20 years ago? (UK Trade & Investment, 2015) 

As well as maintaining government transparency, the idea that open data could also 

generate economic value was not particularly novel, and had been a feature of open 

data discourse for some time. What is striking about Maude's formulation, however, is 

his attribution of the success in the opening up of data solely to the entrepreneurial 

and innovative spirit of the UK government, rather than the potential of enhanced 

democracy and transparency. Moreover, the establishment of PDC and its manifesto 

consolidated and entrenched a discourse in which economic value is the central benefit 

of open data and to which citizen engagement is an afterthought. This is most evident 

from the provision to charge for high value added data by the PDC instead of simply 

opening up of data (Cabinet Office and Department for BIS, 2011). Thus, this presented 

a seismic shift from creating “armchair auditors” (which was a neoliberal project in 

itself) towards creating businesses that thrive on innovation by means of capitalising 

on public services data. While OGD was once being promoted within the frame of the 

Transparency Agenda, it subsequently transformed into “a vehicle which will attract 

private investment” as intimated by Maude (Cabinet Office, 2011). While this 

transformation evidences Foucault’s point about the centrality of market, competition 

and entrepreneurial activities becoming the formative power of the society, it also 

indicates two other aspects of contemporary neoliberalism that go beyond his 

analyses: firstly, consequences of this transformation for the democratic principles, 

institutions, and citizenship, and secondly, consequences of economic growth 

becoming the main goal for the state (Brown, 2015).  What becomes evident is that, in 

this transformation, data cannot hold any value as a public asset, but has to be 

subsumed into a market form that attracts investment.   

In a 2014 speech, at the Institute for Government, Maude further declared that his goal 

was to make FOI obsolescent by ensuring a more proactive stand towards the 

publication of information and hence "mak[ing] redundant the need for people to ask 

for access to information” (Cabinet Office, 2014). Despite this much vaunted 

transparency, an open data discourse circumscribed by both government charges for 

public data and by restrictions as to what information is in fact available, has very 

limited, if any, socially progressive consequences. At first, Maude's words might come 
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across as merely rhetorical. However, soon after this talk, in 2015, the same 

government attempted to stifle FOI on the grounds that it was "too expensive and 

overly intrusive".19 More importantly, the government justified this action on the basis 

of UK's success in the Open Data Barometer and Global Open Data Index as evidence to 

their commitment to transparency (Cabinet Office, 2015). Thus, the ODI -amongst 

many others (e.g., My Society, World Wide Web Foundation and so on) - protested 

against government's attempt to clamp down the FOI by justifying it through the 

success in open data20. This incident, where the government instrumentalised its 

success at the open data rankings in order to hinder another effective information 

mechanism is a clear indication of the priority given to economic benefits over 

democratic ones. Yet, this is the essence of “government as a platform” provision. 

According to Bates (2012), this was due to the attempts to “shape OGD and use it to 

force broader agendas wrought by an ideological faith in the primacy of markets over 

social provision” (p. 5). However, PDC’s lifespan turned out to be much shorter than the 

neoliberal discourse that created it. Although the three key public sector data sources 

that are Ordnance Survey, the Met Office and the Land Registry were moved under the 

Department for Business, Innovation and Skills (BIS) in preparation for its operation, 

the PDC demised soon after. Despite being registered as a private company, BIS 

dissolved the PDC after a year of dormancy, while, in the meantime, the Local Public 

Data Panel headed by Nigel Shadbolt was working out how to open up public sector 

information free-for-all (Ballard, 2012).  

While the formation of the PDC was met with a lot of scepticism among the civil society 

based OGD advocates (Bates, 2012), what prompted the end of this project was the 

Cabinet Office’s failure to publish responses to the consultation on PDC  (Ballard, 

2012). This was mainly because a consultation on the PDC required high added value 

data to be charged, which respondents opposed vehemently;  some noting that this 

data was already paid for by taxpayers (Cabinet Office and Department for BIS, 2011). 

Therefore, although what drove the establishment of PDC was supposedly Maude’s 

commitment to and spearheading the challenge of being the most transparent 

government ever (Cabinet Office, 2014), charging high added value data did not meet 

the open data criteria once again, thus, was contested by the OGD advocates. According 

to a tongue-in-cheek article on ComputerWeekly, despite these events, the cue that that 
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 http://www.theguardian.com/politics/2015/jul/17/ministers-to-review-freedom-of-
information-act Accessed on 30 July 2015 
20 https://government.diginomica.com/2015/08/10/odi-urges-government-not-to-use-open-
data-as-an-excuse-to-clamp-down-on-fois/ Accessed on 10 October 2015 

http://www.theguardian.com/politics/2015/jul/17/ministers-to-review-freedom-of-information-act
http://www.theguardian.com/politics/2015/jul/17/ministers-to-review-freedom-of-information-act
https://government.diginomica.com/2015/08/10/odi-urges-government-not-to-use-open-data-as-an-excuse-to-clamp-down-on-fois/
https://government.diginomica.com/2015/08/10/odi-urges-government-not-to-use-open-data-as-an-excuse-to-clamp-down-on-fois/
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OGD was still a prominent prospect for the UK government was the involvement of Tim 

Berners-Lee and Nigel Shadbolt; the “poster boys for all things webby, whose 

association can be assured to guarantee a warm reception for any government 

initiative, no matter how hastily drawn.” (Ballard, 2012). Accordingly, following the 

dismissal of the PDC, Maude promised the duo the Open Data Institute, only a year after 

he had turned down their proposal for a Semantic Web Institute (ibid).21 As a result, in 

2012, amidst severe cuts in public spending due to austerity policies, Tim Berners-Lee 

and Nigel Shadbolt co-founded the ODI with a generous public funding of 10 million 

GBP to be used over five years.  

In contrast to the funding received by the ODI, austerity measures that were imposed 

on the local authorities have resulted in significant constraints for them in the 

management of public services. It is no coincidence that IBM’s Smarter Planet 

campaign was promoting the idea of creating innovative cities particularly in the era of 

austerity (IBM, 2009). What was once promoted as way to regain public trust at a time 

of “hegemonic crisis”, soon after, open data was discovered to be a gold mine on which 

the government had been sitting. In tandem with the neoliberal agenda, open data first 

becomes an apparatus in assigning auditing public services to citizens; nevertheless, as 

Birchall (2016) describes, this was in the way of delegating responsibility without 

power. Then, in line with the attribution of data as a matter of essential urban 

infrastructure, and, therefore, an essential proponent of the smart city making in 

London, it became a raw material for innovation.  Indeed, it is in response to the 

increasingly limited public resources that many cities adopted smart city discourses as 

a way to be able to provide the same with less (Zook, 2017), or at times, even "more 

with less" (Pollio, 2016). Against the backdrop of severe public cuts, open data was 

assigned a similar mission; according to Shadbolt et al. (2012:16), the state should quit 

being “a powerful data monopoly” and present open data to its citizens to create “new 

value streams”.  Therefore, where public services are unable to meet demands, their 

data can be opened up, and responsibility delegated or, more pointedly, outsourced to 

private entities. An apparatus for Foucault (1980) is “(…) a formation which has as its 

major function at a given historical moment that of responding to an urgent need. The 

apparatus thus has a dominant strategic function” (p. 195).  As such, open data in this 

particular moment fulfils a strategic function: as we have seen with the case of 

clamping down the FOI that was justified by the success in open data rankings, at local 

level, open data becomes an apparatus to enable entrepreneurship that would make up 

                                                           
21 This was approved and promised by Gordon Brown. 
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for the shortcomings of public services under severe public cuts. Thereby, where public 

services are unable to meet demands, services can be outsourced via placing the 

relevant data at the disposition of private entities to subsidise for their shortcomings in 

providing services.  

This tendency can be identified at the level of regional or local politics: in London, the 

Conservative Mayor Boris Johnson maintained a similar discourse on open data. Thus, 

during his mayoral term, open data advocates played an important role in his "Digital 

Advisory Board", whose members were expected to “reflect the views of social 

innovators in London” (The Guardian, 2010) before it became the "Smart London 

Board". However, as Cowley et al. (2018) also observe, the collaborative aspect of the 

Smart London initiative was mostly about entrepreneurial governance that aimed at 

maintaining London's position as a leading global city. Nonetheless, I wish to include a 

caveat here that my aim here is not to dismiss open data related efforts within the GLA 

altogether, especially those that took place around 2009 and 2010 with the aim to 

design new ways of communication and participation (See Coleman, 2013)(this aspect 

of the GLA’s early initiatives will be elaborated in the next chapter). However, in line 

with the discourse outlined above, these policies and open data initiatives eventually 

turned open data into an apparatus to domesticate and adapt smart city discourse to 

London in favour of "selling" the city (Wiig, 2015) as a data marketplace, whereas the 

promises of "citizen-centric" smart city have failed The argument here is that within a 

discourse where open data is an apparatus, discursive and non-discursive (i.e., 

institutions, organisations, environments) are inseparable as they mutually and 

concurrently produce each other (Foucault, 1980, pp. 194-198). Therefore, the 

establishment of the ODI in order to focus on “incubating and nurturing new 

businesses exploiting open data for economic growth” (Cabinet Office, 2012) is both a 

consequence and a factor in this economic turn as a non-discursive constituent of the 

discourse that materialises, reiterates and contributes to it.  

 

III. Open Data Institute (ODI): ambiguity of value in open data in the 

smart city context 

Having celebrated its fifth year in 2017, the ODI has gone through various 

organisational changes since its establishment. While their specific mission has been 

amended over the years, the ODI can be described as an “open data intermediary” 

(Magalhaes et al., 2013) for its role in promoting the utility of data throughout public 
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and private institutions. Therefore, the ODI does not merely promote OGD, but 

advocates for the broader opening up of data, particularly targeting the private sector. 

While they lobby for large corporations to open up their data (e.g., Thomson Reuters), 

this is not done for the purposes of enhancing transparency or civic data ownership, 

but to create potential for lucrative innovation. Amongst their activities are open data 

training, ad-hoc in-house R&D, developing open data standards, and hosting events 

such as 'Friday lunchtime lectures',22 which are free and open to all. Besides, they act as 

an accelerator for the start-ups whose business models are based on open data. 

Following the news that the initial core funding they had received from the 

government would not be renewed, in the first half of 2017, the ODI got downsized, 

and began re-designing its activities accordingly.23 Reaching up to seventy-four24 

people at its peak around 2014, ODI had dropped to around thirty employees by the 

summer of 2017. During the time frame of my research - mid-2014 and mid-2017- the 

organisation underwent a significant transformation. All the staff members I had been 

in touch with either left, or moved to a different role within this small organisation only 

within a space of few months. Thus, it always seemed to be in constant flux. 

Furthermore, in the second half of 2017, when faced with the need to secure income in 

order to carry on with its activities, the ODI continued its transformation as to generate 

sustainable income but not convert into a merely commercial organisation.  

Located in Shoreditch, in East-London, ODI’s office is at a stone’s throw from the well-

known IT companies spread around Old Street - or so-called Silicon Roundabout. In a 

modest building, overshadowed by the skyscrapers on neighbouring Bishopsgate, ODI 

has an open office setting with hot desks where many distinctively young looking 

people are running up and down in the hallway with their laptops in their hands. The 

only person who has a designated desk is the CEO. There are almost no opaque 

separation walls in the vicinity, including the meeting rooms, which are see-through 

cylinders situated in the middle of the office space. Every time I attended an event, (e.g., 

free and open-to-all lunchtime lectures on Fridays) a different person welcomed me at 

the tiny reception desk placed across the elevator. All the attendants to these events 

walk across the office to go to the presentation room following a brief name check at 
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 These lectures are generally well curated attending to many different aspects of data in 
general. They especially bring up many questions regarding surveillance and privacy issues. 
23

 Few months after this Chapter was written, the ODI suddenly published many job openings 
due to a funding received but despite my efforts to learn the nature of funding, I was told that 
they preferred not to disclose this information. Later it was revealed that they were granted 
funding from government, though on harder basis, and that amount was later matched by 
Omidyar Network. 
24

 Possibly also including research associates who worked on a contract basis. 
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the reception. These lectures vary from using open data in agriculture to art and 

culture, often promoting interesting and critical discussions about the social, political 

and economic values of open data. To the contrary of the ODI’s activities and the 

discourse it contributes to, the diversity of these lectures makes it clear that there is a 

genuine effort behind the curation in order to investigate the issues concerning (open) 

data. While some may be very technical showcases aimed at developers, the others 

dwell on the contentious questions, for example, regarding privacy. As such, these 

lecturers show much diversified ways to approach data, as the discussions indeed go 

beyond creation of innovative products, but include political activism, or artistic 

applications through open data. One of the presentations, for example, that was given 

by Leigh Dodd, an associate of the ODI at Leeds, was about questioning different types 

of data relating to cities beyond digital or sensor data. These events also aim to provide 

an opportunity for networking for people who work around data in different sectors 

across government, charities, academia, and private sector. However, as I already noted 

in the introduction of this chapter, a considerable amount of their networking events 

and training sessions are charged for, and even though I requested attendance for my 

research free of charge, my request was never accepted. 

In March 2013, when the Smart London Board was launched, the ODI’s CEO at the time, 

Gavin Starks, was appointed a member of this Board. According to ODI’s press release, 

accepting the position, Starks made the following statement: 

Open data is part of the fuel for smart cities. Whether energy or transport, health or 

education, financial or supply-chain data, everyone should be able to derive benefits 

from robust information. The Smart London Board is highly relevant to the ODI’s vision 

and mission, and will create and shape market opportunities for small businesses, and 

shorten the time it takes for innovative products and services to get to market. ODI is 

catalysing open data culture to create economic, social, and environmental value not 

just for Londoners but on a national and international scale.  (quaoted in Thwaites, 

2013) 

As this statement also makes it clear, the ODI was never designed to act as an 

intermediary that would facilitate collaborations between civil society groups, 

government, and citizens, unlike some of its counterparts in the USA (Schrock & 

Shaffer, 2017). Therefore, being a non-discursive element within an entrepreneurial 

smart city discourse, the ODI’s heavy emphasis on product innovation and market 

opportunities in this statement is not surprising. What is distinct here from the 

prevailing smart city marketing materials is the mention of “market opportunities for 
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small businesses” in contrast to corporate-driven smart cities, in line with the ODI’s 

mission to support start-ups that work with (open) data. However, this mainly extends 

the entrepreneurial feature of the smart city, and not in any way contesting either the 

smart city discourse, or the open discourse of the government as I outlined previously. 

 

Resisting the corporate-led smart city narrative  

Despite Starks’ emphasis on businesses that thrive on innovation in an open data-

fuelled smart city, the ODI pursued an alternative to this market-oriented narrative. In 

October 2015, at the only internal meeting on the smart city sector theme25 to which I 

was invited, I witnessed first-hand ODI employees’ struggle to distinguish their smart 

city discourse from is the one they referred to as “corporate-driven” and “technocratic” 

notions. Before announcing their agenda for the meeting, ODI employees were 

compelled to introduce their approach to smart cities to me in a small, transparent, 

cylinder shaped room that was located in the centre of the office. In doing so, they 

underlined that these meetings were aimed at thinking and discussing beyond the 

“technocratic smart city vision”, because for them the earlier versions of smart cities 

missed “human elements”26. For the ODI it was imperative to find ways “to create 

benefit for individuals and communities” by “stretching the definition of smart city 

beyond technology”. As a consequence, they suggested and endorsed the term “open 

city”, instead of “smart city” which, for the ODI, was considered a corporate-driven 

concept that had failed to deliver a human-centric approach., This was because, for 

them, smart city proposals pre-supposed certain technology solutions without 

questioning their social and political implications. The ODI’s vision, at least as they 

presented to me, was an “open city powered by smart city: it’s about governance, not 

technology”.  

ODI acts as an accelerator for start-ups working on open data applications. These start-

ups may be from anywhere around the world, but they need to be located in the UK for 

the duration of their residency at the ODI. The offer includes office space; training 

sessions; support in terms of finances, tax and human resources; showcase events with 

investors; network opportunities; and an ODI non-executive director on the board of 

                                                           
25 There are five sector themes in total: ‘agriculture’, ‘finance’, ‘data infrastructure’, ‘global 
development’, and ‘smart cities’. 
26 As shown in previously in Chapter 2, this was the same type of critique cyberneticists made 
towards engineers and policy makers. 
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the start-ups. Start-ups operate in sectors varying from finance to health sector. A few 

of them focus on projects that may be categorised as urban data such as the graduated 

company (in 2015) Opensensors.io led by Yodit Stanton and the  current resident at the 

time when I interviewed them in 2016, Thingful established by Usman Haque. While 

the former is a highly technical company that delivers Internet of Things (IoT) based 

projects, the latter is just one project of the design company Umbrellium, also related 

to the IoT. Both companies are located in Shoreditch, few meters away from each other 

and the ODI. 

Neither Stanton nor Haque endorse the label of smart city in describing their work. 

Both argue instead for the idea of working together with the communities in what 

amounts to a bottom-up or 'grassroots' approach, which they believe would empower 

citizens. For Stanton and Haque, this is in sharp contrast to the smart city concept. 

Stanton, whose company defines itself as “the largest IoT open data community in the 

world”, works in the management of IoT data. Opensensors.io carries out projects with 

self-organised community groups who, as Stanton describes, are “quite technical”, yet 

need help in device management, data storage and analytics. When I asked about her 

views on the smart city in comparison to how they engage with community groups in 

Oxford, Stanton said: 

… [the] smart cities angle obviously is generally very high level, so when cities are 

talking smart cities, it is about procuring multi-million-pound software from one of the 

big guys.  They are kind of trying to create these smart cities, whatever that means; I 

don’t know what smart city means anyway. From my point of view, you know it’s just 

not going to work, because you know you are not enabling people to have control over 

what smart cities mean to you. (…) I mean there is a lot of money being poured into, but 

there is no necessarily, we are not seeing as much outcome, we are not seeing much 

value for people. (February 2016, Personal Interview) 

Usman Haque’s ODI supported project Thingful aims to map out all the IoT; in other 

words, he is working on a “search engine for the Internet of Things” that aims to enable 

“interoperability for connected objects around the world”27. It works to create 

communication across different data silos, and thereby to “unlock the value of IoT 

data”. A data silo is any device that collects and/or operates on data, such as smart 

meters, cars, mobile phones, smart homes, air pollution sensors and so on. What 

Thingful offers is the ability to discover these devices in one’s surroundings, and 
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 https://thingful.net/ Accessed on November 2016 

https://thingful.net/
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negotiate access to and share data securely. Although hyper-interconnectivity and data 

sharing resonate with the previous smart city definitions, Haque was almost offended 

when I asked him about the parallels between his project and the concept of smart city: 

I don't even define smart city. Well, I don't know whether you've done any background 

research on my position on smart cities, but I usually wouldn't even bother defining 

smart cities, because it is usually totally meaningless concept so I don't know. (…) I 

don't believe there is such a thing as smart city, I just think it's a failed concept that 

died several years ago, but people are getting hyped up about it.” (April 2016, Personal 

Interview) 

 

And when asked about the relationship between open data and smart city: 

The term smart city is essentially used as a marketing tool by big businesses like 

Siemens, IBM and Cisco, that has nothing to do with the concept of open data, right? 

The label they use purely for their own business ends and it's something that has been 

criticized. The link that has been chopped away, so people actually believe in smart 

cities. One of the texts that I’d refer to is “Against the Smart City” by Adam Greenfield 

that basically dissects all of that. Now the question is whether, or what the relationship 

with open data is to functioning of the city, whatever that city might be. In my mind, 

they really need to be disconnected. (ibid) 

As far as London is concerned, although Haque thinks that getting investment in the 

USA would be much easier, he also adds that “the kind of thing we are doing is very 

European, in the sense of federation of data, in the sense of the sort of citizen 

empowerment that drives almost all of our work” (March 2016, Personal Interview). 

Whereas, he says, in a place like Silicon Valley it would be much more engineering 

focused. In the context of smart city, these actors working with open data are trying to 

distinguish themselves from what they identify as the corporate-driven, technocratic 

smart city narratives. Although both Stanton and Haque believe in engaging with urban 

dwellers’ needs rather than offering off-the-shelf technological solutions, as Stanton 

reminded me, they are after all commercial organisations, not intermediaries or 

charities. Therefore, for them, like for many other similar companies, open data is a 

“raw material” for innovation.   

What needs to be emphasised here is that Greenfield’s aforementioned book, Against 

the Smart City (2013), has become a bible for those who argue that smart cities are 

essentially corporate driven and technocratic. This has especially been so in London, 

following Greenfield’s relocation to London from the USA for a fellowship at the LSE 
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Cities programme. As mentioned before, in the book in question, the criticism is mainly 

directed at are Songdo, Masdar and Planet IT Valley, not at London. In other words, as 

Shelton et al. (2015) put it, this type of analyses lack insight into how socio-technical 

processes unfold in “actually existing smart cities” like London. Therefore, because the 

focus is on multinational companies that sell smart city technologies and the top-down 

approach to urbanism that they enforce, it does not intervene in debates over how 

London positions itself within the discourse as a whole; an open data driven city where 

citizens are agents driving innovation – not a corporate smart city. Consequently, the 

predominance of such criticism has resulted in a limited understanding of the social, 

economic and cultural implications of data-driven urbanism, because, it fails to unravel 

the complex and manifold ways in which the smart city discourse is shaped and evolves 

together with the formation of specific apparatuses through discursive and non-

discursive formations. While both Stanton and Haque distance themselves from the 

smart city label because of its corporate and top-down resonances, they are in fact 

working within the same connectivity and data-driven governance paradigm that is 

fundamental to smart cities that are built on cybernetic principles. This is not to say 

that they do not have a critical stance towards data-driven governance; in fact, as 

Haque noted explicitly that data has become the new hype. Nonetheless, the principles 

Stanton, Haque and Greenfield argue for, such as openness, complexity, bottom-to-top 

governance, and the entrepreneurial approach, do not essentially challenge the main 

principles that the smart cities are predicated upon. As I already showed in the 

previous chapter, data-driven urbanism is based on the merging of cybernetic and 

neoliberal principles that indeed facilitate decentralised horizontal control 

mechanisms, whereby complexity, openness and competition are the core concepts 

that underpin governmentality. 

 

In search for an alternative: “A Smart city is an open city”? 

In April 2015, together with an event co-organised with Arup titled  “ODI Futures: How 

to scale open smart cities: data, networks, culture”, the ODI turned its attention to 

“focus on the many ways that open data can underpin different kinds of smart cities” 

and put forward the following motto: “A smart city is an open city” (Open Data 

Institute, nd). Elaborating on their understanding of the smart city, the ODI explained 

that cities were ever-growing, and technology transformed many aspects of urbanism 

such as transportation, health, education, energy, and waste. Consequently, data and 
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devices people used to understand these would become part of their daily lives 

“whether actively or passively”. On the one hand, offering an alternative smart city 

definition, the ODI emphasised that a smart city was not about advanced technologies 

that would improve the infrastructure of the last century:  

We believe that the time of ‘smart cities’ being thought of in terms of infrastructure and 

technology has passed. Rather than asking “what systems should be built, using what 

technology, to create sustainable urban environments?”, we should be engaging directly 

with all our cities’ users to understand and improve their lives. A ‘sustainable urban 

environment’ is far more than the sum of its infrastructure. Much as the web has 

transformed our digital lives, opening up vast potential for new types of interaction, 

our physical spaces and systems are now becoming part of a connected conversation. 

(ODI, nd, original emphasis)  

An open city, as the names suggested, should have “…openness at the heart of its design 

and operation”. On the other hand, “open data culture”, as they put it, creates better 

cities where we have access to data on housing, train times, and even supermarket 

locations and thus have a better understanding of and interaction with their cities. So, 

in this case, “data”, or rather “open data”, implies something that is independent of 

sensors or other smart city technologies whereas it is rather dubious how all those 

data, open, linked, or otherwise would be gathered and accessed, if not by technological 

means. Moreover, although having access to train times or supermarket locations may 

make navigation of the city easier to a certain extent, they do not offer of any level of 

meaningful social engagement or interaction with the city in a sustainable way, let 

alone tackling the “wicked problems” of the urban environment (Rittel & Webber, 

1973) and addressing urban inequalities (Wiig, 2015).  

In spite of its attempts to distance itself from prevailing definitions of smart city; for 

the ODI, the governance mechanism of the open city is also based on data technologies. 

Accordingly, the always connected “smart citizen”, vital for the survival of the smart 

city, is re-branded as “Generation Open” in the case of the ODI. For Deleuze (1992, p. 

242), apparatuses are composed of "lines of subjectivation" whereby subjectivities are 

not fixed but always in-formation in relation to the apparatus at hand. In that sense, 

open data produces its own subject: "Generation Open". When it became the main 

theme of the ODI's Open Data Summit in 2015, Gavin Starks (2015) explains that in 

embracing "Generation Open", they referred to the people who used the web for 

sharing their ideas. According to Starks (2015), this was about "how can we solve this 

problem together", which, for him, is a new and a different way of thinking. 
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Nevertheless, “Generation Open” resonates heavily with the idea of smart citizen which 

has been described as "2.0 version of urban citizenship" embedded in a participatory, 

open-source, and DIY digital urbanism without, however,  due consideration of what 

counts as participation and/or sharing (Gabrys, 2016, p. 211) (a detailed analysis of 

'smart citizenship' is presented in Chapter 4). As such, with the above formulation of 

Generation Open, the ODI contributes to the responsibilised active citizen ideal as part 

of smart city governmentality (Vanolo, 2014), and in doing so, Stark's statement chimes 

with O’Reilly’s (2010) formulation of citizen empowerment by means of open data: 

 

There is a new compact on the horizon: information produced by and on behalf of 

citizens is the lifeblood of the economy and the nation; government has a responsibility 

to treat that information as a national asset. Citizens are connected like never before 

and have the skill sets and passion to solve problems affecting them locally as well as 

nationally. (p. 14) 

In another blog piece, published for the promotion of the Open Data for  Smart Cities 

course, the trainer, Ben Cave (2015) comments that, “only open data can save smart 

cities” from the smart city imperatives that are run by off-the-shelf technology 

solutions offering efficiency because “smart cities failed to deliver on a better quality of 

urban life” (Cave, 2015). Cave suggests that the failure of smart cities can be attributed 

to their over-reliance on data to offer possibilities for future behaviour, because, data 

can only present the view for the present, not the future. While this statement is 

important for its divergence from data-driven pre-emptive governance models, Cave 

(2015) also argues that open data would inexorably yield a decentralised decision-

making model: "Open data can allow us to respond faster to urban challenges, enlist the 

creative potential of greater numbers of people and deliver more effective solutions". 

So in this line of argument, open data has the capacity to offer effective solutions to 

problems, as it would mobilise the wisdom of people, as anyone can “access, use and 

share” open data. Besides the repetition of decentralisation of decision-making as the 

definitive cure to the problems of smart city, the extent of actionable knowledge that 

open data provides has proved to be limited. For example, Gurstein (2011) makes a 

case that “accessibility” does not necessarily translate into a beneficial and socially 

progressive “effective use”; open data may, in fact, end up only empowering the 

empowered. While acknowledging such limitations, these types of critical interventions 

attached to open data are not part of the ODI’s mission. 
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Back to “Open data means business” 

In contrast to the ODI’s Friday lunchtime lectures that are free and open to all, their 

one-day courses (some of which were co-organised in partnership with Arup) are 

decidedly commercial in nature. These training courses are aimed at the private sector 

and government agencies, and are intended to introduce several aspects of open data, 

such as its incorporation it into agriculture, or the understanding of what open data 

actually is, or how to find "value" and "story" in open data. Among those, there was one 

particular course on smart cities that promised to be “the definitive course for anyone 

seeking business opportunities in city planning” (Open Data Institute, 2015, my 

emphasis). The course offered to explore what made a city smart, and the potential 

business opportunities related with it. It is aimed at urban planners and entrepreneurs 

either with professional objectives or, as was noted, simply just because they are city 

residents. That is, insofar as they agreed to pay 320 GBP + VAT. Moreover, in 2016, I 

became a member of the ODI on the 'pay-as-you-can' basis in pursuit of opportunities 

to gain access to networking events; however, as I subsequently discovered, most 

networking events were restricted to 'organisation members' who pay considerably 

more in membership fees.  Thus, despite the ODI's public image as an open 

organisation offering public lectures and events, key engagement activities are rather 

unaffordable for anyone without any commercial expectations from open data. 

Despite my efforts to attend one of these training sessions as an observer, I was not 

granted a free of charge access. Therefore, judging by aa blog-piece on the ODI website 

written by a course participant, clearly, this training session purveys basic cybernetic 

principles in its explanation of the relationship between open data and smart city.  

According to this blog piece, the ODI outlines value creation in an "open city" as 

follows: 

The open city value loop consists of four nodes: data publishers, discovery service 

providers, app or service developers and communities of interest. When the value loop 

is operating optimally, data is transformed from mere numbers and statistics into 

meaningful information with practical utility. Smart city living labs, such as in Kansas 

City, are open innovation ecosystems that  facilitate this conversion by opening up rich 

sources of data within cities and enabling citizens to become co-creators in their design 

and governance (Tobias, 2016). 

As of June 2017, neither Benjamin Cave nor the course on smart cities was any longer 

part of the ODI. The last course was delivered in October 2016, and the ODI has since 
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removed all reference pertaining to it from their website. Moreover, they are no longer 

represented on the Smart London Board either. After the shift in the constitution of the 

board towards one that operated on self-nomination instead of mayoral appointment, 

no one from the ODI put themselves forward for the call of March 2017. Due to 

financial pressure, the ODI has had to narrow down the number of projects that they 

worked on as of June 2017, and, in doing so, they have had to focus on smaller ventures 

rather than pro-active policy engagement with the UK government. Meanwhile, the ODI 

in fact turned its attention beyond the confines of the UK, and has looked for training 

foreign governments on the techniques and strategies of open data. They have been 

carrying out numerous activities on an international scale from Malaysia to Mexico, 

with the financial support received from the international organisations such as the 

World Bank. As I mentioned earlier, opening up public data is now a governmental 

strategy across the world, and the ODI is a contractor for international institutions such 

as the World Bank to train governments of less advanced countries on opening up their 

data. It is of course a strategic decision for the ODI to work with international 

governments amidst the financial conundrum they are in. However, this strategy is not 

merely for monetary reasons. In doing so, the ODI not only exports discourses of open 

data, but also the subjectivities along with open data on a global scale; a process 

exemplified in Starks’ (2015) statement at the Open Data Summit  about how the civil 

servants in Burkina Faso "cement the transition to democracy" by means of open data. 

For Jamie, there is a strong activist community group (spearheaded by the OKFN) 

around open data that are very vocal about transparency and accountability. Thus, 

ODI’s “niche within the space is very much being working with large businesses and 

also small business, but also looking at more private sector engagement.” (Jamie, 

Personal Interview, June 2017). According to ODI’s research report (2015b) entitled 

“Open data means business”, 270 companies were identified in the UK as an “open data 

company”. These include companies that use, publish, or train others to use open data. 

A little more than half (51%) of these companies are based in London and a great 

majority are micro-size having less than 10 employees. According to these numbers, 

availability of open data has clearly prompted an entrepreneurial activity across the 

UK, especially in London. Despite these economically impressive numbers, the ODI still 

identifies their niche space as promoting innovation among the private sector. 

Consequently, there is a lack of an open data intermediary in London that would 

facilitate a civic engagement (Schrock & Shaffer, 2017) by pointing out the contentious 

questions arising from socio-technical systems through which London is increasingly 
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governed. In determining their focus on fostering more businesses through open data 

instead of dwelling on the political questions such as 'who has access to open data?', 

the ODI contributes to the economisation of open data as well as foreclosing on the 

democratic potentials that data initiatives could  provide.  

 

Conclusion 

 

Although the extent of open data's facilitation of participation and accountability has 

yet to be substantiated, it has been taken up as a strategy for governments across the 

world. Among those, the UK has been a pioneer in opening up public data as the 

consecutive governments endorsed open data to particular political ends. The first 

policy papers appeared during the New Labour government following the USA's 

policies, and was followed by the Conservative - Liberal Democrat coalition rigorously 

in their pursuit of the Transparency Agenda circa 2010. Concomitantly, the concept 

also made its way into smart city proposals to transform the prevailing discourses into 

citizen-centric ones - albeit this happened in an entrepreneurial and technocratic 

fashion. In other words, open data has been an apparatus in appropriating the smart 

city concept to London’s conditions by creating an alternative to corporate smart city 

definitions, however, without effectively challenging the essential notions in these 

proposals. In this case, just like the domestication of open data in the way of 

transforming it into a governmental tool to re-build trust in the government, and later, 

also a commodity; open data in smart city discourses becomes an apparatus to provide 

an alternative to corporate visions but effectively, it contributes to the entrepreneurial 

agenda.  

Subsequently, economic value in open data has displaced democratic aspirations -such 

as citizen participation and empowerment, and public accountability and 

transparency- to the periphery.  In approaching open data as a “neutral artefact” that 

can be thought exclusive of the politics of datafication, accessibility and epistemology, 

open data advocates enabled the process as a result of which open data was promoted 

for its entrepreneurial potential. As such, it is no coincidence that the economic turn in 

the discourse overlaps with a time of ferocious austerity whereby city administrations 

had to deploy new ways to be able to provide public services against stifled resources.  



117 
 

It is in accordance with the ubiquitous economic rationality that the UK government 

invested in an open data intermediary, the ODI, to work with the private sector to 

promote open data’s business potential, rather than one, which could engage with civic 

society. Being established as a result of the economic turn in the open data discourse, 

the ODI's main mission was defined as to unlock open data's innovative and lucrative 

potential. Despite framing open data within the Smarter London report (GLA, 2013) as 

a catalyst to create a participatory smart city, the ODI has been the non-discursive force 

in perpetuating open data as a contestation to what they refer to as “corporate driven” 

while also promoting an entrepreneurial and technocratic agenda. Despite the efforts 

of the ODI employees to imagine a smart city, or rather an "open city” that would serve 

alternative to previous technocratic definitions, the ODI indeed has been perpetuating 

a similar discourse in essence. As such, the ODI’s efforts in formulating an alternative 

narrative, hence endorsing “open city” instead of “smart city”, they indeed became the 

perpetrator of smart city making in London that presents the city as a marketplace for 

data. Consequently, domesticating smart city concept to London’s conditions, open 

data as an apparatus provided an alternative to corporate-vendor smart city 

implementations but without essentially challenging its technocratic and neoliberal 

aspects. To explore the repercussions of this entrepreneurial agenda in London, the 

next chapter takes the transport app Citymapper as a case study. Being an undisputed 

success story that came out of the open data driven smart city agenda, the app raises 

many questions regarding the transformation of infrastructure in smart London.
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CHAPTER 3 

Mediating and Commodifying (Open) Data/Infrastructure: Data Analytics 

and the Case of Citymapper 

 

 

 

Introduction 

In October 2012, shortly after having moved to London, while looking for an 

accommodation I found myself on the streets of residential part of the city. As a new 

comer, I was struggling to find my way from A to B when outside of zone 1, especially 

when I needed to take buses. It was then when I surrendered to the necessity of a 

smart phone, and decided to abolish my self-imposed abstinence in favour of being able 

to navigate around the city without having to ask someone with a smartphone for 

directions. As I got myself a smart phone, Google Maps,1 a novelty that was literally in 

my hands, was very convenient with navigation details and transportation information. 

Especially, in a city with considerably less traffic jams than Istanbul -where I lived 

previously- I was satisfied enough with Google Maps’ accuracy and performance. 

Moreover, I was combining this information with those on TfL’s website. However, 

after a while, as I got used to everything being on time, I started to get increasingly 

frustrated with occasional failures of the app and the information provided by TfL 

when it came to buses. That was because, both Google Maps and TfL operated on static 

data for bus routes and timetables; so, they were failing to report when there were 

temporary diversions or road closures. Moreover, Google Maps always provided the 

“optimal” solutions, which, for them, meant the quickest routes, hence, prioritised the 

tube options. However, Google’s optimised transportation choices were not in line with 

mine; as someone on a low budget, I preferred buses, which are considerably cheaper 

than trains in London. Furthermore, I started to realise that other people were able to 

tell the exact time when the buses would be arriving at the bus stop, which was 

something Google Maps could not do. It took me a while to realise it was another 

mobile phone app, Citymapper, that enabled users to track the real-time schedule for 

London bus network. My awakening was partly due to my MA research on smart city 

                                                           
1
 which was installed by default on iPhones at the time before Apple Maps was in place 
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discourses in London, through which I interviewed several members of the first Smart 

London Board in the summer of 2013. During these interviews, when I asked about the 

ways in which the open data-driven smart city manifested in inhabitants' lives, a 

significant number of my interviewees told me about the much-improved mobility 

experience of Londoners thanks to open data enabled Citymapper. In other words, it 

was presented to me as the clear evidence that open data-driven smart London was 

“empowering” its inhabitants since it helped avoid glitches and made their experience 

of public transportation much more pleasant. As such, this remained to be one of the 

best examples as to how “convenience” and “empowerment”, two very distinct 

concepts, were used interchangeably in smart city discourses.  

 

In Chapter 1, I have detailed the emergence of cybernetic thinking and the multiple 

ways in which it was applied to urban planning and the built environment.  Here, I 

already argued that today’s smart cities embed these ideas in the form of technologies 

of ubiquitous connectivity, automation, self-monitoring and responsive environments 

that run on feedback loops.  Just like the variety of early visions looking into how to 

develop a cybernetic architectural and urbanity scheme, today, the relationship 

between digital technologies and the urban is also multifaceted, complex, and messy.2  

As explained in the previous chapter, together with “IBM’s smart city” emerging as a 

pejorative shorthand, there have been attempts of formulate alternative smart city 

discourses. Without challenging the essential ideas that these discourses are built on, 

even in the “alternative” formulations smart infrastructures always remain as an 

essence, whereby “urban data shadows can be fed back into algorithms and urban 

layers, and services; and ultimately have significant effects on how people move 

through the city” (Graham, 2013, p. 121). Nonetheless, this does not mean that local 

governments and even hi-tech companies are in full command of the ever-increasing 

data deluge. While some cities have delegated their data analytics altogether to IT 

companies -like in the case of Rio de Janeiro- together with the Smart London Plan 

released in December 2013, London had positioned itself as a smart city that thrives on 

opening up data. The GLA pursued this vision on two fronts: the first one is opening up 

GLA’s data in various formats to enable citizen participation (which will be detailed in 

Chapter 4), and the second one is about advancing data analytics within the GLA as well 

as prompting a cohort of start-ups that thrive on open data (i.e. "government as a 

                                                           
2
 Here, I use the word “messy” in the way Paul Dourish and Genevieve Bell (2011) employed in 

their study of ubiquitous computing to describe the complexity and the contested reality of 
technological paradigms. 
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platform" vision as discussed in the previous chapter). In order to make GLA’s datasets 

freely accessible to citizens, London Datastore (LDS) was established in 2010. Around 

the same time, in pursuit of the entrepreneurial agenda, TfL’s real-time data was also 

opened up, and that have resulted in a surge of transport apps, among which is 

Citymapper.  

In the previous chapter, I showed that open data has become an apparatus of 

neoliberal governmentality to prompt an entrepreneurial agenda in the context of 

smart city discourse. In this chapter, I will continue to show that opening up data to 

entrepreneurial ends means a contingent process instead of an assured factor for 

democratising the city. To do so, this chapter will elaborate on the processes in which 

data has been individuated as infrastructure. This will enable me to investigate the 

repercussions of open data through the lens of infrastructural dispositions (Easterling, 

2014). Unravelling data in terms of infrastructure is revealing in many ways as Susan 

Leigh-Star (1999), one of the pioneers of social studies of infrastructure, demonstrated 

that studying infrastructure reveals the values inscribed into built-environments, and 

helps understand the relation between infrastructure and organisation. Therefore, in 

contrast with data becoming banal by way of becoming infrastructure, I suggest 

thinking of it in terms of dispositions by using an infrastructural template. “Data are a 

form of power” (Iliadis & Russo, 2016, p. 1), and thus, cannot be theorised without the 

politics they are shaped within as well as the politics to which their shaping data 

contribute (Ruppert, et al., 2017). Therefore, data becoming infrastructure means that 

there is a re-distribution of power; despite its positive connotations, opening up of data 

or infrastructure does not necessarily mean that this distribution takes place in an 

equitable way.  As a result, we need to understand the ramifications of opening up of 

data critically by looking at the ways in which it is being distributed, the processes it 

goes through, and the set of values it yields, instead of taking this process as inherently 

positive and empowering.  

To this end, firstly, I will start by a discussion of the ways in which data analytics are 

handled within the GLA in order to make a comparison with how Citymapper is 

developed later on. To do so, in this section, I draw upon my interviews with experts 

across London’s smart city scene (including the GLA employees), in addition to my 

observations from public events that were broadly related to data-driven smart cities. 

Here, I will show the particular ways in which the GLA pursued open data focused 

smart city policies together with cases such as the making of London Datastore and 

some other recent applications of data analytics led by City Hall. While doing that, I will 
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demonstrate the messiness and contingency embedded within the processes of 

opening up of data together with the GLA’s data analytics initiatives. Consequently, I 

show that while public organisations endorse the idea of “data as infrastructure” 

discursively, notwithstanding the discourse they perpetuate, their abilities to master 

this infrastructure space is significantly limited.  Thus, I end the section with the 

following questions: what does it mean that data is infrastructure, and what might be 

the consequences of opening up of this infrastructure that City Hall falls behind 

mastering. To answer the first question, in the following section, I will expand on how 

software “modulates the conditions under which sociospatial processes operate” (Kitchin 

& Dodge, 2011, p. 65, original emphasis) and thus make a case for my suggestion of 

data/infrastructure. To do so, I will use Kitchin and Dodge’s (2011) conception of 

code/space, in which they show that the ontology of space is dictated by code; thus, 

code transduces space. Similarly, I will also use Simondon’s (1991) notions of 

individuation and transduction to explore the co-generative process between data and 

infrastructure to posit the term data/infrastructure space. By using a Simondonian 

approach, I develop the relationality between data and infrastructure as “contingent 

upon the environments, entities, and technologies that transindividuate together” 

(Gabrys, 2016b, p. 259). Subsequently, drawing upon both critical data studies and 

critical infrastructure studies literature, I will argue that data becoming infrastructure 

in data-driven smart cities is a process that needs close inspection to observe how 

power and agency are re-distributed along these systems.  

In the last section, I take the transport app Citymapper as a case study to argue that the 

question of who is advancing the process of data/infrastructure is also the question of 

who will be in control of public services and city planning in the future. Located on 

Southbank in proximity to City Hall and TfL, Citymapper is a characteristic example of 

London success story in many ways. For instance, despite the increasing hostility 

towards immigration from the British government, with his qualified background and 

entrepreneurial drive, Pakistan-born, US-educated Citymapper founder Azmat Yusuf 

embodies the desired, highly skilled London immigrant (i.e. the “human capital” that 

neoliberal governmentality desires of due to his attraction of financial investment 

[Brown, 2015]). Citymapper, which started as a bus timetable app in 2012, is now a 

“comprehensive everything app” (Yusuf, 2016) as a result of expanding and advancing 

data/infrastructure it operates on. Having started its own transportation services in 

the space of four years, Citymapper is no longer only a timetable app, but, is also a 

transportation provider. Through this case study, I argue that on the backdrop of the 
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mythical efficacies of urban data analytics, the discrepancy between public services and 

IT companies (even if they are just start-ups) regarding collecting data, ownership of 

data and data analytics skills will end up in the further privatisation of public services 

and urban planning.  While the app was built on open data, to the contrary of the idea 

of openness that created it, the company is a very secretive one that does not even 

reveal the number of app users to keep it as proprietary information. Apart from the 

news on their new products and services on their blog page on Medium, despite their 

popularity, the availability of information on the company is curiously limited. In order 

to look into the discourse they perpetuate, I will carry out a close analysis of a video 

recorded interview with Azmat Yusuf, during "Disrupt London" event in 2016. This 

rare public appearance is revealing for several reasons; but most importantly, due to 

the interviewer being Mike Butcher, who used to be a member of Smart London Board 

and Mayor’s Digital Advisory Board that instigated the open data-driven Smart London 

plan. For that reason, Butcher's questions during this interview closely relate to the 

relationship between open data, smart London and the role of Citymapper in all these. 

As a result, this case study contributes to understanding the workings of an (open) 

data-driven smart city by going beyond the corporate narratives by shifting the focus 

to a widely celebrated and influential transport app created by a small start-up.  

 

 

I. Opening up and analysing data for a smarter London 

“The world's most ambitious smart city project is here”, says Shannon Mattern (2016) 

in her essay “Instrumental City” in which she investigates the implications of the 

transformation plan that is being applied to Hudson Yards in NYC. “[T]he largest 

private real-estate development in United States history”, this 20 billion USD worth 

project includes high profile signature architecture firms, and promise that it will be a 

test-bed of a “quantified community” (ibid). In this “Engineered City”, according to 

Mattern, apart from companies and residences, there is also an arts and culture centre 

called “Culture Shed” that is built on the similar unarchitecture and cybernetic 

principles as the unmaterialized Fun Palace project. For Mattern, this “open-air urban 

lab” is an extension of NYC’s former mayor Michael Bloomberg’s way of urban 

management in which the city is imagined as a corporation with the mayor being the 

CEO, and the urban realm as a “luxury product” and a meritocratic one. 

“Bloombergianism”, as she calls, believes firmly in the power of data science, hence 

established a “geek squad” to help him manage the city based on data analytics (Feuer, 
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2013). This “geek squad” was headed by Michael Flowers, who was introduced in 

Chapter 1 for his assertion of the mighty powers of big data analytics in urban 

management: he believed that looking for causation in a city was “dicey”. Having no 

training in coding, data analytics, or even remotely in statistics, Flowers ran this team, 

which he called “Get Stuff Done Folks” (Feuer, 2013). This was following his time in 

Iraq during the war, where he was appointed to oversee mass graves and Saddam 

Hussein’s trial due to his background in law. Being enchanted by the predictive 

informational techniques that were used to determine the location of bombs in the war 

zone, Flowers borrowed these data-driven analytics developed for military use, and 

applied them to NYC when he started to work in Michael Bloomberg’s mayoral office 

(Feuer, 2013).   

As Mattern (2016) expands on the web of people and the type of urban epistemologies 

enacted within the Hudson Yards redevelopment project, she notes that Sidewalk Labs 

is one of the first residents, and in fact, an ambassador for the project. The CEO of the 

company, Daniel Doctoroff, was previously Michael Bloomberg’s deputy for economic 

development during his mayoral period when the duo came up with another high-end 

proposal for Hudson Yards that did not actualise. Until recently, Sidewalk Labs was a 

low profile, almost a secretive start-up company owned by Alphabet - or rather Google, 

as commonly known. However, circa October 2017, the start-up was all over tech news 

for its pilot project in Toronto, over 12 acres of land. In line with the contemporary 

approaches to smart city infrastructures, this project is also built on the “logic of 

demoing, constant prototyping, testing and updating; instead of a finished product” 

(Halpern & Günel, 2017, p. 2) whereby inhabitants are also "never finished with 

anything" in the "limitless postponements of societies of control" (Davies, 2015, p. 43). 

This means, while the criticism that the smart cities are rigid, formal and top-to-bottom 

(e.g. Greenfield, 2013; Sennett, 2013) are not unfounded, these examples also show 

that experimentation is indeed the operational force in building data-driven cities. 

Under the condition that this 50 million USD worth of “fully Google-fied 

neighbourhood” investment becomes successful, it will expand over an additional of 

800-acre area (Marshall, 2017). However, it is rather ambiguous who will set the 

criteria (e.g. will it be the return of investment, or improved wellbeing of the most 

deprived?) to measure the project’s success: Sidewalk Labs? The parent company 

Alphabet (i.e. Google)..? Citizens..? The mayor of Toronto..? 

According to the technophile Wired magazine, which is unexpectedly sceptical of the 

project’s future success, this project is aiming to plant all types of existing sensors in 
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every possible place (Marshall, 2017) - or in Sidewalk Labs’ own words, it aims for 

“ubiquitous sensing” (Sauter, 2018). As such, Sidewalk Labs is pursuing a “distinctly 

‘data is deity’ Silicon Valley way” accompanied with the master-planned from the 

scratch cities approach (Marshall, 2017). This is despite the repeating history of failure 

of building cities from scratch to prescribed social ends such as smart cities of Songdo 

and Masdar, or the modernist precedents like Chandigarh and Brasilia. Thus, Sidewalk 

Labs' smart city appears as a hybrid of experimentation and top-to-bottom master 

planning, where both decentralised and centralised forms of power are at play. On 

their website3 Sidewalk Labs asserts that cities can no longer wait for technology to 

develop to solve the many problems they are facing with; thus instead of transforming, 

Sidewalk Labs create “a new type of place to accelerate urban innovation and serve as a 

beacon for cities around the world”. As such, experimentation here means running all 

the city services based on the ubiquitous data collection in a disruptive way instead of 

an incremental improvement, perhaps at an unprecedented level by incorporating 

cybernetic principles, such as modular, adaptive and responsive architecture 

throughout (Sauter, 2018). In doing so, Sidewalk Labs, or rather Google4, world’s one of 

the most powerful data agglomerates, will now be running the services that are 

otherwise run by public organisations and funds.  

Although this story seems to be a North American one, in fact, it has a close connection 

to London5. This is a striking case demonstrating the transformation of the relationship 

between data, infrastructure and the future of public services, which is also 

demonstration of the infrastructural transformation in London since these discourses 

and technologies are travelling in various ways. Indeed, Sidewalk Labs has chosen 

London as the first city to operate outside of North America. Similar to their free public 

wi-fi project in NYC, having established a sister company called InLinkUK, Sidewalk 

Labs is now operating free wi-fi kiosks around Camden Borough6 in north London. On 

operating in London, Doctoroff said that, despite the uncertainty created by the 

referendum vote to leave the EU, they continued to be “bullish” about the UK, because 

                                                           
3
 https://www.sidewalklabs.com/  Accessed on 16 November 2017 

4 Considering Google’s history of tax evasion, breaching privacy rules, pervasive data collection, 
acquiring start-ups from life sciences to transportation thus becoming a technology giant with 
secretive algorithms, a whole book can be dedicated to the predicaments of Google’s invasion of 

cities. 
5
 It should be noted here that in revoking City Hall, one of the motivations was to follow world 

cities, particularly NYC, to make sure London is keeping up with them regarding policies and 
economic development (Pimlott & Rao, 2002). 
6
 Camden is praised as one of the most successful Boroughs in London to have implemented 

data analytics in its management systems. Theo Blackwell, City Hall’s first CDO was one of the 
main figures in the implementation of these projects, hence his appointment as CDO. 

https://www.sidewalklabs.com/
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for him London was still a decidedly “critical actor” in the world (Loizou, 2017).  

Similarly, Doctoroff’s previous boss at the time when “redefining cities became his 

thing” (Loizou, 2017), Michael Bloomberg has also vested interest in London. Right 

after launching its 1 billion GBP worth European headquarters in the city - amidst 

anxieties regarding the future status of London due to UK leaving the EU - Sadiq Khan 

announced7 that Michael Bloomberg’s philanthropic organisation, the Bloomberg 

Associates8 would be preparing the new smart city plan for London in cooperation with 

the Smart London Board. According to the GLA (2017),  

The document will lay out in detail how the Mayor plans to achieve his ambition of 

harnessing the new technologies being pioneered in the capital to transform London 

into one of the world’s leading smart cities.  

Following the first report in December 2013 that was prepared by the GLA together 

with the Smart London Board, there have been several other smart city reports and 

roadmaps written by Arup and Future Cities Catapult (See Cowley et al., 2018 for a 

systematic analysis of these documents). While we are yet to see a high profile officer 

from the GLA to declare that digital data analytics tools suffice to make causation 

obsolete or troublesome, policymakers are well aware that a visible digital presence is 

a key factor in reinforcing London’s global city status (Graham, 2013) and making it an 

investable asset.9 Hence, the ambitious statement as an opening sentence on the GLA’s 

City Data Strategy webpage10 for London states that London works towards having “the 

most dynamic and productive City Data Market in the world”. Therefore, it can be said 

that, all these documents furthered the idea of selling London as a data technologies 

focused entrepreneurial haven whereby the GLA’s role is more to steer and advice than 

to implement (see also Cowley et al., 2018). Accordingly, up until 2017, there was no 

team dedicated to digital data analytics per se within the City Hall, suggesting that 

London could have been vulnerable to a corporate interference and thereby taking 

over the public services like in the case of Google in Toronto, or IBM in Rio. To the 

contrary, in collaboration with experts outside the GLA, City Hall’s early strategy that 

pursued an open data driven smart city kept such big corporations at bay. However, 

eventually, Sidewalk Labs managed to make its way by planting wi-fi kiosks around 

one of the most central parts of London. In doing so, they are indeed scraping and 

                                                           
7
 This announcement was also made at Wired Magazine’s event in London on the 2nd November 

2017. 
8
 Founded by the world’s tenth richest man in the world, Bloomberg Associates provide 

municipal consultancy to cities without any charge. 
9
 This also concerns GLA employees’ and Mayor’s visibility too. 

10 http://data.london.gov.uk/data-for-london/ accessed 27 October 2016. 

http://data.london.gov.uk/data-for-london/
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extracting an unknown extent of data from the users passing. By “unknown”, I mean 

quite literally, since I discovered in a workshop at Smart London Camp 2018 organised 

by the GLA, that neither public workers (from the GLA and elsewhere), nor the 

company employees were in fact knowledgeable of the extent and type of data these 

kiosks have been collecting. While many participants from public organisations at this 

workshop were visibly concerned about the implications of such ways of data 

collection, this is only one of the consequences of experimental smart cities. As Cowley 

and Caprotti (2018) observe, in the UK, smart city activities are promoted within a 

discourse of experimentation, which points to “anti-planning”, whereby, the 

repercussions of data gathering by private companies unfold in time, arguably in an 

irreversible way. 

 

Opening up data at City Hall 

Despite the UK government’s adoption of the entrepreneurial spirit within the 

“government as a platform” provision, London Datastore (LDS), which is a product of 

GLA’ss smart city strategy on open data, aims at providing a large variety of datasets 

pertaining to London rather than prompting creation of new services and products. 

Thus, as will be elaborated in Chapter 4, LDS’ current version is not a platform as 

such.11  Although it was named as a “dashboard” in its infancy (see Figure 4.3 in 

Chapter 4), LDS does not operate in the same way as dashboards built on Wiener’s 

visions of cybernetic forms of automation (See Gabrys, 2016b, pp 256-7). Instead, LDS 

is “a website and a leadership function using the Mayoral authority to bring other public 

sector providers into the open data space”12 (Coleman, 2014). Although the discussion 

of LDS as an open data interface will be explored in detail in Chapter 4, here, I will 

shortly present the story of LDS to make a case for the contingency unfolding within 

the processes pertaining to open data. Besides, the process of building LDS, is what 

prompted TfL to open up its data that subsequently yielded Citymapper. Shortly, all of 

these processes are contingent upon each other in their becoming.   

While the first Smart London Plan was released in December 2013, GLA’s efforts in 

building LDS go way back to 2009 - coinciding with the government’s Transparency 

Agenda. According to Emer Coleman, who was one of the key people in the 

                                                           
11

 Cf. Barns (2018) who identifies LDS as a “marketplace” and not a “repository”, an argument I 
disagree with for the reasons that will be discussed in detail in the following chapter. 
12

 However, there have also been numerous attempts to build APIs from the datasets on the LDS. 
These apps and APIs will be discussed in detail in the following chapter in the context of 
interface of public data. 
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establishment of the LDS, around 2008, she realised that the biggest challenge for 

governments was the struggle to “create cognitive shifts around areas such as waste 

minimisation and obesity” (Coleman, 2013). In the chapter “Lessons from London 

Datastore”, which Coleman wrote as part of the book Beyond Transparency: Open Data 

and the Future of Civic Innovation (2013), she says  

We [she and Leo Boland, who had recently taken on the role of Chief Executive of the 

GLA] accepted that the big challenge for public service reform was not just to make 

public services more efficient and reliable—like next-generation consumer web 

services, such as Amazon.com—but to make them communal and collective, which 

means inviting and encouraging citizens to participate. To us, open data seemed a vital 

component of that invitation to participation. (p. 39) 

Despite the persistence of behaviourism via digital tools, this perspective is in a 

striking contrast with the prevailing smart city definitions at the time (and more recent 

ones too) for prioritising collectivity and communality over efficiency. The one 

formulated by Arup (2010), for instance, which compared ordinary cities to a 

traditional bookshop on the high street, and smart cities to “flexible and responsive” 

Amazon.com; in a smart city, every single interaction would be tracked to create 

efficient solutions. So, initially, LDS was a product of a genuine search for opening up 

new communication channels between citizens and City Hall rather than creating an 

efficient and automated city. However, as the story unfolds, the ambiguity of the 

primary target group of LDS (i.e. app developers? technologists? or ordinary citizens?) 

also comes to surface. 

Following Boris Johnson’s election as the mayor, Coleman (2013, p. 40) notes that he 

appointed “a cadre of mayoral advisors” who were all closely tied to the Conservative 

Party, some of which had affiliations with technology companies such as Google, thus 

they were a group of people who understood the “power of technology”. Being 

appointed to build LDS, she states that she figured out that the portal’s scoping process 

should include potential users such as technologists, software developers, and those 

who were active within the “open data movement”.  So, by means of an open invitation 

on LDS Twitter account in October 2009, they invited IT developers to City Hall for a 

workshop. Later in 2010, ten out of these developers formed the Mayor’s “Digital 

Advisory Board” (Coleman, July 2013, personal interview), which then became the 

basis of the first Smart London Board that prepared the Smart London Plan in 2013 

(when Coleman had already left City Hall a while ago). The Digital Advisory Board 

members were expected to “reflect the views of social innovators in London” and were 
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comprised of individuals across academia and business, excluding representatives 

from the large IT corporates (The Guardian, 2010). During my interview with Coleman 

in July 2013, she told that the idea behind the Digital Advisory Board was both to 

recognise these experts’ efforts in building LDS, and also to keep Mayor up to date on 

the technological advancements:  

So they [Digital Advisory Board] met several times and we had a particular agenda 

where we brought in entrepreneurs, companies who were involved in developing 

products around public space, public realm, city space. They would come in and do a 

pitch to the committee and to the [mayor’s] advisor. We would have discussions, but it 

was a pretty informal sort of mechanism. And then when I left Datastore, I don’t think 

they held any meetings afterwards. (Coleman, July 2013, personal interview) 

Throughout the workshops and meetings, it became clear that it was transportation 

and crime data which were identified as the “game changer” by the developers 

(Coleman, 2013). Subsequently, negotiations with TfL started in order to release bus 

data in London, as a result of which TfL officers gave six months’ time to release an 

official API for developers. After a heated debate in which the developers explained 

that they did not need an API, and that data would suffice to build their apps, TfL 

officials agreed to shorten the time needed to three months. In just a few hours after 

this conversation between Coleman and the officials, she realised some tweets 

suggesting that TfL had already released their bus data. It turned out that the data were 

available all along within TfL’s intranet, and someone just emailed the link externally. 

Thus, having reached the bus data, developers started to build their apps immediately.  

However, because there was a marketing campaign ordered and paid for the official 

launch, TfL officials asked Coleman to stop the developers scraping TfL’s data, which 

was obviously an impossible task: “the genie was out of the bottle” (Coleman, 2013, p. 

46-47). As a result, hundreds of transportation apps have emerged till then, among 

which is Citymapper. 

 

Data Analytics at City Hall 

Since 2010, it has been the “Intelligence Unit” within the GLA that oversees London’s 

data strategies including and beyond digital data. Andrew Collinge, the Assistant 

Director at the GLA, who also has no formal training in data analytics, coding or 

software like Michael Flowers of NYC, has been leading this team since 2010. The 

Intelligence Unit is also managing LDS, which was presented the Open Data Publisher 
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Award13 in 2015 by the ODI.  Following the establishment of LDS, with a total budget 

circa £16,000 and without additional acquirement of technical skills (i.e. no extra hiring 

of specialists or  training provision) (Coleman, 2014), there have been numerous 

attempts to build data analytics capacity within the GLA. In June 2016, the Intelligence 

Unit at the GLA and Nesta have founded the London Office for Data Analytics (LODA), 

also led by Collinge, to work across different boroughs and organisations in London, 

and to “test the policy or service impact of data science” (Borough Data Partnership, 

2017). This was part of an attempt to bring together data silos in different boroughs 

(thirty-two of them to be precise) across London. According to the publicly available 

presentations that took place at the “Borough Data Partnership” meetings, LODA is 

modelled after NYC Mayor’s Office for Data Analytics (MODA). Again in these 

presentations, it is stated that the first pilot project is a predictive model using machine 

learning, developed by ASI Data Science - a private company working on artificial 

intelligence - to identify unlicensed “houses in multiple occupation” (HMOs)14. 

However, as told by Nevena Dragicevic, the Programme Manager at the Office of Data 

Analytics at Nesta, results of this project have not met the expectations thus far.  

At a workshop entitled “Challenges and Innovation in City Data”, organised by the 

Future Cities Catapult on the 11th October 2017, Dragicevic explained that the 

challenges throughout the project had proven to be much more hindering than they 

expected in the beginning. She stated that the resulting predictive system could not 

identify rogue landlords successfully due to several reasons, but mostly due to the lack 

of data skills and coordination in local boroughs. For instance, as Dragicevic reported 

during her presentation, one of the boroughs participating in the project had 

outsourced all its data operations to a private company and thus, the council indeed 

had to pay this company in order to gain access their own data. Later, during the Q&A, 

when Theo Blackwell, the CDO at City Hall, asked the panel where he should start 

working, Dragicevic answered that the challenge of complexity in London was not only 

due to the number of boroughs and the lack of coordination (i.e. decentralisation of 

London’s governance), but it was also about the lack of information on ownership of 

the city assets. For example, she said that in order to put up a sensor on a signpost, they 

needed to know who owned that particular signpost; but in most cases it was tedious 

work to identify this type of information.  
                                                           
13

 Which was also organised at Bloomberg offices in London. (https://theodi.org/blog/gla-open-
data-helps-break-down-artificial-administrative-boundaries-in-cities) 
14

 They are privately rented houses to five and more people from two or more households. The 
problem with HMOs in London is the poor conditions these houses are in, taking advantage of 
people in low-paid jobs. 
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Despite the many handicaps to build a seamless network of sensors and data-driven 

management systems, London’s City Data Strategy sets the goal high: 

In our [London’s] City Data Market, the capabilities, talents and capacity of all our city 

data partners will impact on our huge social, economic and service-based challenges. 

To make this happen, friction in the sharing and value-driven exploitation of city data 

will be reduced to a minimum. City data will be recognised as part of the capital’s 

infrastructure. We will use it to save money, incubate innovation and drive economic 

growth. And London will achieve global renown for data impact. (Romualdo-Suzuki, 

2016, my emphasis) 

While the GLA is keen to posit data as infrastructure, they do so without attending to 

the implications for the governance of the city.15 Through the process whereby data 

and infrastructure transindividuate each other, I will be demonstrating the 

implications that are overseen in the context of urban governmentality. But before that, 

I want to underline the sharp contrast between the GLA’s efforts in opening up its 

datasets to create public value beyond efficiency, and the manifold ways in which data 

is being collected, stored and owned. While the GLA’s efforts yield in terms of creating 

new apps rather than handing in their data analysis and management to companies like 

IBM or Google, there are still many challenges for the GLA, for instance,  accessing other 

necessary datasets that are produced elsewhere. Companies that are built upon on data 

analytics, such as Arup and Citymapper, purchase high value, but paid-only-datasets, 

such as, satellite data, postcode data and telecommunication data. Therefore, although 

the GLA is among the primary data suppliers in London, its access to other types of 

datasets is limited, especially as a result of their shrinking budget under the 

government imposed austerity. This means, ownership and management of 

data/infrastructure appears as pressing questions regarding the future of public city 

services given the ever-increasing automation of management systems. In the 

remainder of the chapter, I will discuss this problem by expanding on Citymapper that 

is the success story coming out of London’s open data policies. But before this, I want to 

continue with a discussion of the relation between infrastructure and data to expand 

on why we need to pay more attention to their transindividuation. In doing so, I aim to 

shed light on why urban space and infrastructure space have recently become so vital 

                                                           
15 The ODI also endorses the idea of identifying data as infrastructure as opposed to “raw 
material”. 



 131 

and relevant for data agglomeration giants like Google,16 and what this might mean for 

the future of urban life by thinking through infrastructural disposition. 

 

II. Data/Infrastructure in Programmable Cities 

In “The City is a Medium”, Friedrich Kittler (1996) makes a case for an analogy and 

compatibility between cities and computers. He argues that computers are modelled 

after urban logic since Claude Shannon, following his application of Boolean algebra to 

telegraph relays when he came up with gates and ports, which are then followed by 

Von Neumann’s computer architectures, where buses form the parallel channels 

between hard drive, gate and memory. He adds that “routing” technology is based on a 

network model that resembles street plans, with jaywalking and traffic jams, which 

fulfil Von Neumann’s vision that only computers can create the next generation of 

themselves, surpassing the capabilities of the engineer. As such, “entire cities made of 

silicon, silicon oxide, and gold have arisen” within the form a computer (Kittler, 1996, 

p. 721). Besides, he notes that Lewis Mumford too understood cities as analogous to 

computers, but failed to acknowledge the information processing within, due to his 

“humanistic value judgements”, which Kittler does not share in his rather radical post-

humanistic account (Gane, 2005). For him, if media “record, transmit and process 

information”, it was von Neumann’s computer who did all these for the first time in 

history: 

A microprocessor contains a processor, the memory and buses, not just in addition to 

something else, but exclusively. The processor carries out logical or arithmetical 

commands, according to the parameters set up in the memory; the buses transmit 

commands, addresses, and data based on the parameters of the processor and its most 

recent command; the memory ultimately makes it possible to read commands or data 

at precise addresses or to encode them. This network of processing, transmission, and 

recording, or restated: of commands, addresses, and data, can calculate everything 

(based on Turing’s famous proof from 1936) that is calculable. (Kittler, 1996, p. 722) 

                                                           
16

 Alphabet is also running a free public wifi network throughout NYC, a project called LinkNYC 
(Leswing, 2016). The primary aim and revenue source of these kiosks are given as creating new 
spaces for advertising; wi-fi networks can collect vast amounts of data from its users. Moreover, 
Google is not alone in taking over a land to build a data-driven smart city. In November 2017, it 
was revealed that Bill Gates, founder of Microsoft, has also bought a 25,000-acre land worth 80 
million USD in Arizona to build his own smart city on a “flexible infrastructure model” (Mafi, 
2017). 
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For Kittler, since the other types of media can be transferred to Turing’s universal 

machine, that is a clear indication that the workings of the city can be brought together 

with concepts from information science.  Additionally, this is also reason enough “to 

decipher past media and the historical function of what we refer to as ‘man’, as the play 

between commands, addresses, and data.” (ibid). While I do not share this 

conspicuously cybernetics informed post-humanistic approach put forward by Kittler 

for its diminishing humanism, I agree that there is something unique about the way 

cities are organised whereby information processing and calculations are fundamental 

to it. Moreover, I also agree that the striking resemblance between the organisation of 

cities, computers’ construction, and the terminology employed are of no coincidence. 

As I have argued earlier, informational, calculative and quantifying logic is inherent to 

urbanism. Therefore, as shown in Chapter 1, even from the beginning, cybernetics (in 

which Shannon and von Neumann were important figures), urban planning and built 

environment have developed in an intertwined and co-emergent way. Mathematical 

modelling of cities, as well as interactive and responsive environments, visions of 

monitoring cities on dashboards with real-time data, therefore, controlling them in 

such ways have been among the major explorations in the application of cybernetics on 

the urban environment. However, whether a city is analogous to a computer, and even 

if so, what type of a computer that would be, are different questions. 

Mattern (2017), for instance, argues, “A city is not a computer”; because, for her, “urban 

intelligence is more than information processing” (this may seem like a sharp contrast 

to Kittler at first, but it should be noted that his argument is not about arguing that 

everything is calculable; thus his analogy does not suggest that everything in the city is 

computational.) Mattern elaborates that archives, libraries, museums, as well as non-

textual and un-recordable forms of cultural memory, especially those of marginalised 

populations and indigenous cultures, are also part of urban intelligence that is not 

processed, stored or transmitted by fibre-optic cables. So, for her, as for Kittler, the 

urban realm operates on, stores, and processes vast amounts of information, and as 

such, there is an inherent intelligence to it. However, for Mattern, to the contrary of 

Kittler, humans are what make of urban information through sensory experience and 

filtering data systematically in the ways that cannot be reduced to computation per se.  

I agree with Mattern that information embedded in and running urban life far exceeds 

what can be captured digitally. Nonetheless, as James Scott suggests in Seeing Like A 

State (1999), “Certain forms of knowledge and control require a narrowing of vision”, 

and it is by means of simplification, or reduction of otherwise complex and 
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cumbersome realities that they become “more legible and hence more susceptible to 

careful measurement and calculation.” (p. 11). While all aspects of (urban) life cannot 

be digitally quantified, cities, on the other hand, can be administered by what can be 

observed, and datafied. All in all, “quantification is a social technology” (Porter, 1995, p. 

49), and is certainly a prevailing one for urban governmentality.   

 

According to Stephen Graham (2005), 

The flows, mobilities and transactions; the folded geographies of inclusion and 

exclusion; the construction, consumption and experience of place; the very operation of 

distanciated webs of production, distribution and consumption – all, very literally, are 

now performed, at least in part, through the continuous agency of vast realms of 

computer software. (p. 562, original emphasis) 

In due course that “software is becoming the practice of government” (p. 325), Thrift 

and French (2002) emphasise the changes in the ways in which we govern and are 

governed. Being embedded within governmentality, software intervenes in the forms 

of seeing, perceiving, thinking, acting, and also forming new subjectivities, actors, 

agents as well as producing new templates for decision-making. Moreover, neoliberal 

governmentality and its ideologies are underpinned by large-scale infrastructural and 

material transformations enabled by software-sorting techniques, whereas for Graham 

(2005), this does not mean that this is an intrinsic or fixed quality, but they may as well 

be used to empowering and progressive ends. Being embedded in the urban 

infrastructure ever-increasingly, while it is a non-deterministic process, it has many 

implications for the city by purporting a certain mode of governmentality, or a society 

of control as I detailed in Chapter 1.  While software runs the urban infrastructure, the 

way infrastructure works has become an essential source of data and information per 

se in managing the city as a result of implementing cybernetic systems throughout. 

Therefore, to understand these implications, we need to think through the software 

and the data, which structures the city in the context of the urbanism it is enacting.  

 

Although at first instant “data as infrastructure” and “data infrastructure” seem to be 

analytically different categories, my argument here is that when it comes to urban 

infrastructure, they are not. Both are ontologically co-dependent and co-emergent. As 

Brian Larkin (2013) states, infrastructures are things, as well as the relationship 

between things. This is to say, due to this duality, infrastructures cannot be theorised in 

terms of its object. Hence, “What distinguishes infrastructures from technologies is that 

they are objects that the grounds on which other objects operate, and when they do so 
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they operate as systems” (Larkin, 2013, p. 329). To illustrate the unruliness resulting 

from this duality, Larkin shows how electricity is amongst the infrastructure that 

enables him to work on the computer while computers are also what enable electricity 

infrastructure. This complex and dual relationship is also valid for data as 

infrastructure and data infrastructure. Urban data can include a wide range of data 

collected (as will be elaborated further), regardless of the source and the type, it is 

reliant on the infrastructure; and data, in turn, are what make the infrastructure work. 

In Extrastatecraft: The Power of Infrastructure Space (2016), Keller Easterling calls 

infrastructure space as the “extrastatecraft”, which is a medium that can be in 

partnership, outside of and parallel to statecraft. Here, she says, “Infrastructure space, 

with the power and currency of software, is an operating system for shaping the city”, 

thereby, it has also become a medium of information itself (Easterling, 2016, p.13). This 

means, while infrastructure operates, through the software embedded, it produces data 

which then feedback into the systems that design the infrastructure; hence, it is 

altogether a medium of information. In virtue of this “calculative background” (Thrift, 

2004, p. 582), in addition to altering the ways cities are experienced and enacted, it is 

by means of this background that “Cities ooze data; they are structured by code and 

software; they cast innumerable digital shadows” (Graham, 2013, p. 117).  

 

The relation between city, infrastructure and data is not a linear one where sensor 

technologies are developed elsewhere, and then get implemented onto urban 

infrastructure. This is to say, these technologies are not extrinsic to, but actually 

develop within and as the extension of urban governmentality. As Gabrys notes, 

instead of positioning software as influencing the spatial processes after the fact, we 

need to understand the performativity of software as situated within (not above or 

prior to) the “material-political-technical operations of the computational dispositif, 

since programmability necessarily signals more than the unfurling of scripts that act on 

the world in a discursive architecture of command-and-control” (2016b, p. 197, 

original emphasis). In other words, what software does when operating on 

infrastructure is not actualising simply the commands that are inscribed within the 

lines of codes; software performativity is contingent upon the material, political and 

technical assemblages. Whilst lines of code provide the rules of conduct, the ways in 

which this conduct occurs do not necessarily match those that are inscribed during the 

production of code (Thrift & French, 2002, p. 325). This means that the performativity 

of software occurs within its associated milieu, which mediates the relation between 

the software and the environment in which it functions (Simondon, 2007). Therefore, 
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what software does cannot be thought separately from the spatial processes it 

facilitates, as these processes and software are not distinct entities; hence, “software is 

also not easily separated from the hardware it would activate” (Gabrys, 2016b, p. 197) 

(see also Kittler’s essay “There is No Software” [1995]). As such, data-driven city is not 

a combination of two distinct beings, the city and the data, where data technologies 

develop discretely, and then, get applied onto the city after the fact. Instead, data-

driven city is the associated milieu in which both data and city are produced and 

performed concurrently. This also resonates with Easterling’s point that regardless of 

the extent of which the infrastructure is woven with sensors, it behaves like a spatial 

software that is the operating system of the city, in that, infrastructure has an agency 

since it is “doing something” (2016, p. 14). However, since the commands within the 

lines of codes determine how software performs only partially, as Gabrys (2016b) 

reminds us, data-driven cities also foreground the imperfect aspects of programmed 

environments. This, for instance, manifests in the data analytics attempts led by 

London's City Hall, as I discussed earlier. Despite much emphasis on making London 

the smartest city via consecutive city data strategies, a lack of data inventory on the 

ownership of artefacts in the city hampers the installation of sensors that are essential 

to collect data for their analytics to work. Therefore, regardless of the excellence of 

data analytics tools or the software embedded in sensors, affordances of the data-

driven city unfold against the material and political background of the cities they 

operate in. 

 

Data/Infrastructure Transduction 

 

In Code/Space (2011), Kitchin and Dodge expand on the relationship between space 

and code in various forms. While they write about the production of space by means of 

software and coding in the same vein as Graham, Thrift, and French, they also make a 

case for the spaces that are only functional by means of code. As such, their book draws 

on the cases that they call code/space where “spatiality is the product of code, and the 

code exists primarily in order to produce a particular spatiality” (p. 16). For instance, a 

check-in desk at an airport is an example of what they refer to as code/space since the 

software is what makes that particular space functions as a check-in desk; in the case of 

a software failure, the space fails too, because, it can no longer function as a check-in 

desk, but transform into a mere waiting room:  “Code thus transduces everyday life, 

alternatively modulating sociospatial relations” (pp. 72-73) because software 

“possesses significant degrees of technicity” (p. 72). Here technicity and transduction 
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are terms borrowed from Gilbert Simondon, who wrote in “The Genesis of the 

Individual” (1992) that “transduction” is the process by which the individual becomes 

through ontogenetic modulation and re-iteration. According to his theory, the process 

of individualisation is never complete, and always takes place within an associated 

milieu: “individualisation is made possible by recurrent causality in an environment 

that the technical being creates around itself” (Simondon, 2007, p. 207). Due to this 

recurrent relation, as Adrian Mackenzie puts it, “through transduction, a domain 

structures itself as a partial, always incomplete solution to a relational problem” 

(quoted in Kitchin & Dodge, 2011, p. 72). Therefore, code solves relational problems 

while transducing the space, through which, the space is individuated. However, with 

each solution to a problem, there emerges another relational problem. For instance, a 

checkout computer at a supermarket transduces its space as a result of which, this 

space then becomes “a space of calculation” where customers make their payment. 

However, this is not the ultimate defining property of this space; instead, it will always 

be individuated in relation to the larger network of conditions, and there  emerge new 

problems that require new solutions.  

 

Mackenzie (2002, p. 13) notes that “The hallmark of a transductive process is the 

intersection and knotting together of diverse realities” that include political, 

geographical, corporeal, economic, affective and cultural dimensions. For this reason, 

transduction of infrastructural space is also useful to understand how “the urban” is 

individuated through the performativity of data. This was exemplified clearly when I 

asked one of my interviewees, Joseph Bailey, a Data-Analyst from Future Cities 

Catapult, what the criteria were to characterise “urban data”. He said that, even sensor-

data from rural areas may be considered as urban data, since they relate to, and 

provide insight on the urban. In other words, individuation of the “urban” requires data 

collection in non-urban environments: thus, the urban’s becoming, in Simondonian 

terms, occurs in relation to its milieu, and indeed, in relation to its antithetical. 

In that respect, as Shaviro (2006) also notes, Maturana and Varela’s autopoiesis and 

Simondon’s individuation resonates in their construction of the individual as they all 

theorise it in relation to their milieu. In second-order cybernetics, the system is always 

coupled with its outside and is observed and constructed through it. In other words, 

becoming of the urban data takes place through individuating urban by positing it as 

different from what is not considered as the urban. However, while Maturana and 

Varela delineate systems as naturally moving towards autopoietic organisation, 

Simondon defines technical beings as constantly transforming. To explain this 
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difference, it becomes necessary to think through another Simondonian term, technical 

concretisation, to understand the evolution of a technical object. Concretisation 

(Simondon, 1980) is a counter-intuitive term, in that a technical object gets concretised 

as it becomes more abstract but also more natural in its functioning. It is through 

concretisation, that an object’s inner workings get coherent and less dependent on an 

artificial environment to function. This difference is the reason why Simondon (1980, 

pp 49-50) is critical of cybernetic thinking; for him, self-regulated technical systems 

and living beings cannot be classified as identical since the former tends towards 

concretisation whereas the latter is concrete from the beginning. 

 

As the urban data technologies concretise, the urban data concept becomes even more 

abstract (to which I will return in the following section), since individuation is never a 

standalone process but always an “ontogenetic process in the development of the larger 

entity” (Simondon, 1991, p. 300, original emphasis). Therefore, ambiguity is the 

essence of the process: 

Individuation must therefore be thought of as a partial and relative resolution 

manifested in a system that contains latent potentials and harbors a certain 

incompatibility with itself, an incompatibility due at once to forces in tension as well as 

to the impossibility of interaction between terms of extremely disparate dimensions. 

(Simondon, 1991, p. 300) 

As such, the urban is individuated together with, but not limited to, its transduction 

with data. In this process, when the urban is becoming, it always takes place within a 

larger network of diverse realities and latent potentials that might be political, 

economic, affective, and cultural. Subsequently, the discourse that performs the urban 

defines it through relational, but not essential, problems. Hence, the urban is always 

associated with some larger crisis that might relate to migration, pollution, sickness 

and so on, which are presented to require more innovation and new technologies that 

enable urban’s becoming. For Simondon (2007), this process is the condition of 

technical progress, which should be thought as distinct from human progress  

This is how urban spaces and software that generate data through infrastructure are 

not autonomous entities; instead, they all co-construct each other and get co-evolved. 

Thus, data-driven city is the associated milieu for the genesis of data, software, 

infrastructure and city. Software transduces urban space; thereby it is modulated into a 

data generator: hence “cities ooze data”. In return, data re-iterates the space, and/or 

infrastructure space, while also introducing new problems pertaining to both city and 
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data. There arise more relational problems that require more data; but these problems 

will always be solved only partially. As such, data/infrastructure denotes the dyadic 

relation between data and infrastructure: as they transduce each other, they also 

mutually construct each other, in a continuously evolving way, towards no particular 

end. This means, data and infrastructure co-create and transform into each other in the 

process of their individuation while also modulating each other as part of a larger 

network of diverse realities within their associated milieu. For instance, turning back 

to the main topic of this chapter, we can exemplify this in relation to transportation 

data, where the transportation system is the infrastructure from which data is 

extracted. As we have seen, firstly, the process through which TfL opened up its data 

had a larger political and a technical context that prompted its happening. Following 

that, the available transport data provided insight into London bus network. Then, built 

on this data, numerous transport apps emerged, and subsequently got installed on 

mobile phones. Then, these apps also collect various types of data being distributed 

environmentally, which then feedback to the transportation system.  As we will see in 

the case of Citymapper, this recurrence not only reiterates both infrastructure and 

data, but also creates new relational problems pertaining different realms of 

governmentality. For example, as a result of the behavioural aspect of data analytics, 

the ways in which the urban dwellers commute becomes a political, or even a 

moralised issue, which in return prompts new ways of collecting data and new forms of 

transportation systems (all of which will be exemplified through the case of 

Citymapper). In order to explain this relation and becoming, Simondon draws an 

analogy to the formation of crystal:  

The simplest image of the transductive process is furnished if one thinks of a crystal, 

beginning as a tiny seed, which grows and extends itself in all directions in the mother-

water. (…) The transductive process is thus an individuation in progress. (…) 

Transduction occurs when there is activity, both structural and functional, which 

begins at a centre of the being and extends itself in various directions from this centre, 

as if multiple dimensions of the being were expanding around this central point. (1992, 

p. 313) 

 

In the ontogenetic process of computational cities, people emerge as another 

component of data/infrastructure. From IBM’s application of systems thinking onto 

cities (Söderström et al. 2014) to the conceptualisation of the smart citizen (Gabrys, 

2014), inhabitants in the city, knowingly or otherwise, become sensor nodes 

themselves. This is, of course, in line with cybernetic thinking that identified humans as 
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part of information systems both in first and second-order cybernetics. IBM described 

it as a “people system” whereby they claimed that the improvements in the smart city 

should occur holistically; unless their inhabitants change accordingly, cities would not 

improve or become intelligent (IBM, 2009). As such, inhabitants’ participation takes 

place by way of data behaviourism: their behaviour is extracted as data that feed back 

into the transportation systems.  In return, the data collected from urban environments 

modulate behaviours; hence the “environmental-behavioural” control in smart cities 

(Krivy, 2016).  

 

However, I should note here that, the relationality between the urban, data and 

infrastructure that I conceptualise here with reference to Simondon, is nuanced from 

other types of relational readings of infrastructure. For example, Leigh-Star (1999) 

characterises “infrastructure” as a relationship, and not a thing, by referring to Gregory 

Bateson, another famous cybernetician who worked across disciplines. What she 

explores through her ethnographic work is the performativity and unfolding of 

infrastructures within their ecologies in a relational way. For instance, she is interested 

in understanding how a specific infrastructure may be empowering for some people 

while simultaneously undermining others. Through a Simondonian enquiry, on the 

other hand, what is discussed here is the relationality that enables the becoming and 

evolving of data/infrastructure, and its contingent nature in the context of smart cities.  

Thus, “relationality”, in this context, helps foreground what transduction of 

data/infrastructure space means as part of a larger network beyond limiting it to what 

this means for infrastructure per se. This is why the process of opening up 

transportation data is exemplary in demonstrating that it is neither simple, nor benign; 

instead, it is full of contingencies due to being part of a larger entity (i.e. 

governmentality in the city), and is always prone to crystal-like formation of other 

types of infrastructures and data –digital or otherwise. Therefore, my main objective in 

analysing individuation of data/infrastructure in a relational way is to understand its 

political and economic implications, such as how this might prompt new ways of 

privatisation of public services. Hence, I started with the case of Sidewalks Lab taking 

over public services and spaces in North America, and as I will show in the following 

sections, this is also the case for a small start-up, Citymapper, too. As a result, I will be 

able to demonstrate that the problems of smart cities cannot be reduced down to 

dichotomies of top-to-bottom vs bottom-up, and corporate vs small enterprises.   
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Dispositions of Data/Infrastructure Space 

 

Despite the difficulty of differentiating between what infrastructure space does instead 

of what it says, Easterling transposes McLuhan’s famous dictum “the medium is the 

message” to infrastructure, and thereby suggests, “the action is the form” (2016, p.14).  

This is because, according to her, infrastructure space is a form that encodes and 

dictates relationships, protocols, routines and so on - all of which unfold in time. 

Graham (2010, pp. 1-3) too argues that while for many the infrastructure is culturally 

banal and invisible, it is indeed part of the transformation of the “natural” into the 

cultural, the social and the urban. Therefore, besides the question of what data as 

infrastructure means, there emerges another question, that is, what data does as a form 

of infrastructure. With this in mind, I want to examine the dispositions of data as 

infrastructure, when it recedes to the background as a prominent part of our everyday 

lives: “the most effective technology is what becomes adopted as infrastructure pipes, 

roads, cables, wireless, and so on: all the stuff you notice only when it goes wrong” 

(Thrift, 2014, p. 1264).  

When data becomes infrastructure, it becomes mundane, invisible, ambient, blended to 

the background like the rest of the infrastructure.17 Nevertheless, neither data, nor 

infrastructure is neutral; “One person’s infrastructure is another’s topic, or difficulty” 

(p. 380) as Leigh-Star (1999) asserts. As previously explained, for her, infrastructure is 

always a “relational property”, not a single thing, that is “always sunk into and inside of 

other structures, social arrangements, and technologies” (p. 381). Thinking 

infrastructure outside of the political and social environment it is created within is "to 

suppose an ontological design that speaks to the ‘purity’ of the technical object itself, as 

though that is ever independent of the epistemological conditions from which the 

object arises." (Rossiter & Zehle, 2015). Instead, infrastructures reflect the condition of 

the society; thus, we cannot theorise data/infrastructure without the problematising 

who shapes it and who has the access to it, as both infrastructure and data come to 

being in a political context. 

                                                           
17 Although many refer infrastructure as “boring”, “banal”, and “unexciting” (Leigh-Star, 1999 

and Graham, 2010), Mattern (2013) showed that infrastructure has now become a touristic 
attraction. Therefore, notwithstanding its banality, infrastructure possesses spectacle and 
allure, reflecting the “fetishisation of the modern city” (Kaika & Swyngedouw, 2000)- which can 
also be said for “data” as well. While it is running at the background and is usually taken for 
granted, it is also a source of awe for its speculative, mythical and real abilities.  
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Adopting “infrastructural disposition”, therefore, enables one to see clearly the 

processes of distribution, unique materialities of media distribution, and public 

involvement in development, regulation and use of infrastructure (Parks & Starosielski, 

2015, p. 5). Emphatically, these points also foreground the pressing question of 

“ownership” of infrastructure. Thus, Parks and Starosielski (2015) remind us, it is due 

to lack of citizens’ knowledge and active involvement in those systems of distribution 

that the continuous privatisation of these systems has been possible. This is despite the 

fact that citizens are indeed a constituent -not only users but also producers- in those 

systems. In the case of Sidewalk Labs (i.e. Google) run data-fuelled urbanism, which 

was discussed earlier, it is dubious whether, or how much of a choice, that the citizens 

of Toronto are given in delegating their public services to Google by way of pervasive 

data collection. In the case of London though, as explained earlier, initially, the smart 

city strategy was built on opening up data to any party interested in the pursuit of 

prompting entrepreneurship instead of delegating city’s data analytics to a 

corporation. Therefore, in this case, the question is, when data/infrastructure is 

opened up in the form of “open data”, what does it mean for the distribution of these 

systems, and what are the implications for ownership of this data/infrastructure? 

Before exploring these questions through the case of Citymapper, here I want to 

discuss briefly the question of disposition by looking at the limitations of urban data 

analytics. This will allow me to expand on the other dimensions of “sociotechnical 

geometries of power” (Graham & Marvin, 2001, p. 11) imbued in data run 

governmentality.  

 

Limitations in Urban Data Analytics 

Mayer-Schönberger and Cukier (2013) claim that Big Data is a revolutionary concept 

that will transform our lives through the unprecedented accuracy and precision of 

information they provide about human conduct. This is because, for them, every aspect 

of life, including human conduct and emotions, can be quantified, hence datafied. Thus, 

by using real-time monitoring and obtaining cross-reference data, and correlating 

between different complex data sets, we are on the verge of yet another information 

revolution. Van Dijck (2014) argues that what is suggested by Mayer-Schönberger and 

Cukier, that the “widespread belief in the objective quantification and potential tracking 

of all kinds of human behaviour and sociality” (p. 198 –original emphasis) is 

problematic in many ways. Yet, their limitation notwithstanding, Big Data analytics is 
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shifting ways of governance both in terms of mechanisms and reference points 

(Couldry & Powell, 2014). These assertions have a close ontological relationship to 

cities given that, as explained in the introduction, conduct of conduct in cities has been 

propagated through knowing and quantifying for centuries. Moreover, as I have argued 

in the previous section, these technologies develop within an associated milieu co-

evolving together with other diverse realities that altogether perform the urban. 

Therefore, at this very point, the (cybernetic) assumption is that if the city is woven 

with enough sensors, and if the ubiquitous computing is achieved, we will be able to 

gather data on every aspect of urban life. Then, by means of various correlations 

between datasets (i.e. Big Data applications), all the mysteries regarding how cities 

work will finally unravel in front of our eyes whereby every entity in the city will be 

connected to each other (i.e. IoT). This is why companies like Google invest heavily in 

smart city projects, by taking over the management of acres of lands, as in the case of 

Toronto, and by planting sensors on the streets of London under the provision wi-fi 

service. As such, by means of data collected, Google initiatives claim to “observe” the 

city objectively and accurately, whereas the reality is, data they collect and analyse 

perform the city. 

As I have observed throughout my research, not everyone working on IoT or similar 

data driven urban systems projects are entirely convinced about the efficacies of real-

time data analytics in observing cities thoroughly.18 Indeed, many of my research 

participants acknowledged the significant shortcomings of relying on real-time data in 

providing insight into social life. Yet, as Mosco (2004, p. 13) puts it, sublime promises, 

which accompany new technologies, are not just a distortion of the reality, but are in 

their own rights a form of reality. This means, while the promises of data practices are 

mythical, it surely shifts the ways in which conduct of conduct occurs; despite 

technologies’ limitations, sublime promises sustain their development through 

speculation. Similarly, metaphors also contribute to shifting ways of conduct, by setting 

the agenda for technology and design procedures, and eventually shape politics and 

knowledge (Mattern, 2017). The power of myth is the power of discourse because the 

discursive is not limited to the language or rhetoric employed within the discourse, but 

in fact, the discourse itself is a practice (Foucault, 1977, p. 46). Thus, these myths have 

consequences, which help maintain their presence and so, they shape the reality. In this 

case, against the backdrop of sublime promises of data analytics, local governments fall 

                                                           
18 Again, as Joseph Bailey, a Senior Data-Analyst from the Future Cities Catapult noted in our 
interview, long projection datasets such as Ordnance Surveys can be more useful in urban data 
analytics than real-time telecommunication data. 
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behind fulfilling these expectations due to the lack of technical skills in comparison to 

specialised IT companies. Consequently, as I have explained earlier, some local 

governments in London had to hand in their entire data ownership to private 

companies, and thus, got into a situation whereby they had to pay these companies to 

have access to their own data. In spite of that, since cities with “most visible digital 

presences” reinforce their global city statuses (Graham, 2013, p. 119), London as any 

other city of its global status, needs to keep up with the global discourse - especially 

against the backdrop of austerity and the turmoil resulted from the UK leaving the EU. 

Just like IBM’s emphasise on economic stagnation as an opportunity for cities to lead 

smart city projects, Zook (2017) also argues that the increased urban competition in 

the age of austerity combined with the rhetoric of growing urban populations, paved 

the way for Big Data analytics to become the necessary tool to solve the coming urban 

crisis.  

 

“The real-time cities” are predicated on the discourse of objectively measured, 

incessantly monitored infrastructures, interactions and actions (Kitchin, 2014).  

However, as Kitchin (2014), among others (e.g., Gitelman & Jackson, 2013), reminds us, 

no data retrieved from these systems are stripped from political agendas and social 

values. Therefore, attributions of “objectivity” or “factual” are contentious and might 

have adverse ramifications by perpetrating human-biased information (see e.g., 

Thornham & Cruz, 2018). Despite such an epistemological challenge raised through 

second-order cybernetics regarding the objectivity of knowledge that is produced 

within feedback loops by positioning the observer within the systems, Amoore (2013, 

p. 156) argues that automated systems built on data processing are indeed circulatory 

processes whereby data folds back into the processes of coding and correlation. 

Consequently, in modelling of these systems, current decisions become the future; thus, 

these systems are indeed self-referential despite their claim of objectivity and truth. 

This is the paradox of cybernetic systems deployed in smart cities: while they are built 

on recursive feedback systems, which are based on the main principles of first-order 

cybernetics, these technologies are implemented against a discursive background that 

employs ideas from second-order, but always leaving out the embodied nature of 

observation.  

  

Furthermore, as Batty (2016) puts it, data (or Big Data to be more specific), is mostly 

the “by-product of communicating the results of our automation” that is not  
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usually collected with any quest for ‘understanding’ the system that is being automated 

in mind, it represents the ‘exhaust’ from the systems used to manage and control 

various aspects of the city (p. 321).  

He adds that, therefore, unlike the conventional ways of data collection which are 

usually purpose driven, big data in relation to urban, requires urban analytics in order 

to make it fit-for-purpose. In other words, the available data –or data that are the 

surplus of automation systems - define the problem to be looked into because analytics 

start with the data at hand, not the problem to be solved. This means, data indeed 

performs the urban rather than representing, or explaining the system it looks into. 

Moreover, starting from data and making it fit-for-purpose suggests a conspicuous risk 

of confusing correlation with causation. Moreover, Zook (2017) alludes to the fact that, 

certain types of data that are easier to collect, might also result in reifying, instead of 

questioning, the established practices. For example, he says, due to the availability of 

many sensors measuring vehicular traffic, data collected by those foreground motor 

vehicle modal directions, whereas non-quantified aspects relating to space, such as 

pedestrian access, may well be overlooked. Thinking this issue more broadly, therefore, 

the absence, as well as the availability, of data is part of the affordances of data 

technologies, which provide visibility, as well as invisibility (Flyverbom, et al., 2016). 

As such, besides the inequalities and sociospatial unevenness that result from the lack 

of representation within data, since digital data have material effects in everyday life, 

the political implications of potential gaps in data remain unknown (Graham & Shelton, 

2013). In other words, in addition to digital data dictating the urban problems to be 

solved, it may also result in concealing other problems that may not be documented by 

means of sensor technologies. 

 

As I noted earlier briefly, data that relates to urban is an inevitably ambiguous 

category. This is because of two reasons: the first one is related to the ontology of data; 

data and/or information sources within urban realm can be numerous, exceeding those 

that are collected and/or stored digitally. Thus, Mattern (2017) argues, 

Instead of more gratuitous parametric modelling, we need to think about urban 

epistemologies that embrace memory and history; that recognize spatial intelligence as 

sensory and experiential; that consider other species’ ways of knowing; that appreciate 

the wisdom of local crowds and communities; that acknowledge the information 

embedded in the city’s facades, flora, statuary, and stairways; that aim to integrate 

forms of distributed cognition paralleling our brains’ own distributed cognitive 

processes. 
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Even in the case of categorising it as a sum of sensory data, crowd-sourced data19 and 

big consensus surveys that are carried out by governmental agencies (Romualdo-

Suzuki, 2015), and narrowing it down to digitally sourced or stored data, it is still hard 

to pin down what aspects of any dataset make them pertaining to the urban 

specifically. For big data analytics, since data comes before the object of analysis, in the 

current data deluge whereby so many everyday gadgets generate unprecedented levels 

of data, what is included in the urban analytics is far from being exclusive to the 

materiality of the urban (e.g. it might be water level on Thames or air pollution in 

Oxford Circus, but also includes inhabitants’ digital interactions on their devices). The 

second source of ambiguity, therefore, is the ambiguity around what urban might be, an 

aspect I have discussed in the Introduction chapter. Especially in the case of London, 

what counts as urban London is indeed hard to stipulate. Therefore, the question 

Brenner and Schmid (2015) pose regarding the ambiguity of urban epistemology 

applies here. As they remind us, in 1970, Lefebvre had already made a case for urban 

becoming an episteme in its own right; urban is a “privileged lens” that is used as 

“essential epistemological and political precondition for understanding the nature of 

society itself” (Brenner & Schmid, 2015, p. 155). As such, the urban is best seen as a 

theorisation, or a process, and not a discrete category (I have explained this in another 

way in the previous section by using Simondon’s “individuation”). With this in mind, 

going back to the classification of what urban data might be, when we look at crowd-

sourced data, which can be anything from one’s Facebook activities to geotagged 

activities collected incessantly exceeding the boundaries of London, it becomes clear 

that there is nothing distinctly “urban” about this data; hence my previous discussion 

of urban and data’s transduction together in a way to co-create each other. This also 

means that, these data articulate and perform what urban might be. For Shelton 

(2017), nevertheless, the absence of a universal conceptualisation of the urban in big 

data discourses, and the ambiguity in formulating the “urban” as such, is indeed an 

opportunity for alternative uses of Big Data.  However, this may only be possible 

insofar as the urban data is not considered to be equivalent of Big Data analytics. 

Otherwise, the “urban” in itself becomes an epistemic categorisation that is powered by 

data analytics. And therefore, this ambiguity also results in private data agglomerates’ 

(e.g. Google) to become even more powerful since their abilities of data collection far 

exceeds any urban boundaries, giving them more calculative powers than any local 

administration.  

                                                           
19

 It includes data collected on the WWW, mobile phones, apps, electronic cards, travel cards, 
and so on. 



 146 

 

III. Citymapper: “Saving Londoners from London”20 

 

Started as ‘Busmapper’, a bus timetable app in 2012, Citymapper, the “ultimate 

transportation app”, as they describe themselves, has become one of the biggest rivals 

of Google Maps in London only in a few years’ time. Indeed, soon, it is about to become 

a rival of Uber and/or TfL too, since it started its own transportation experiments in 

London as of 2017. Due to this success, Citymapper has been the number one, if not the 

only, success story presented to me by the interviewees that came out of London’s 

smart city and open data policies. That was the case both around 2013, when I carried 

out my MA research, and later between 2015 and 2017 during this research. It is quite 

striking given that so many so-called “digital disrupters”21 emerged in the meantime, 

yet Citymapper remained to be the app to talk about, when I asked my interviewees 

how open data empowered Londoners. The preliminary version, Busmapper, was 

initially born out of Azmat Yusuf’s frustration with the difficulty of navigating London’s 

complicated bus network when he first moved to East London (Yusuf, 2016). Despite 

being a graduate of a university in the USA, and having worked at Google previously, in 

pursuit of his desire to become an entrepreneur by developing a product, an app, Yusuf 

moved to East London, which he describes as “the place to be if you wanted to do such 

things” (Yusuf, 2016). That was in 2011, as he says, when iPhone was out, and open 

data movement was starting to take off – in accordance with the UK government’s  

interest in the entrepreneurial opportunities in open data (as discussed in Chapter 2)  

As someone trying to pursue a low-cost life, Yusuf mentions that he preferred to move 

around via buses as they were considerably cheaper; so, it was then when he figured 

out the difficulty of mastering the intricate bus network in London.  

 

Both the company22 and the founder of it, Azmat Yusuf, keep a low profile to the point 

of being secretive.23 In a rare public appearance, Yusuf, unravels the story of the app, 

but still in a restricted way. The majority of the analyses on Citymapper’s discourse 

found in this section draws upon close analysis of this video-recorded interview at the 

“Disrupt London” tech-event that took place in December 2016. In this video, Yusuf 

                                                           
20 This is a slogan that belongs to Citymapper that is adapted to each city they are running (i.e. 
“Saving Parisians from Paris” and so on). 
21 For instance, as Léan Doody, the Associate Director and Smart cities lead at Arup stated in my 

interview with her, that in the year 2013 when the Smart London report of the GLA came out, 
there was no Uber in sight for Londoners.   
22

 Yusuf (2016) states that, they have spent no money at all on marketing their product. 
23 For example, despite his worldwide success, there is no Wikipedia page dedicated to him. 
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tells the story of Citymapper, and the direction that the company is willing to pursue in 

a rather informal setting, and the video seems to be unedited. Throughout the 

interview, London remains as the focus, although the app currently operates in more 

than 40 cities around the world. The interviewer is Mike Butcher, a prominent figure in 

the UK’s tech start-up scene and a former member of the first Smart London Board in 

2013, and the preceding Mayor’s Digital Advisory Board. “Disrupt” events event are the 

places to showcase for IT start-ups in order to attract investors. It is organised by 

TechCrunch, an American online publisher of technology industry news, which is by 

the business for the business.  As such, the aim of the event is more directed towards 

bringing “disruptive” technology start-ups and SMEs together with the potential 

investors. So, Butcher tries to corner Yusuf about the financial aspects of his company, 

to which Yusuf does not provide much insight. As they start the interview, Butcher 

marks the huge success of the app: “I’m sure everybody in London, if you are not using 

Citymapper in London, I don’t know… why... how on earth you’re getting around the 

city?” (Yusuf, 2016).  

 

When they talk about the early days of the app and Yusuf’s motivation behind it, 

Butcher explains that he was on Mayor’s Digital Advisory Board around the same time, 

when they were pitched every month together with TfL. Among those who pitched to 

build smart London was IBM, with a view to build London’s transport system. As 

Butcher reports, the board advised the mayor and TfL not to buy the IBM product, but 

to release the transport data instead. For this reason, Butcher jokes, and claims shares 

in Citymapper due to somewhat enabling it, since indeed open data released from TfL 

has been the seed fund - a free release of initial raw material that facilitated 

Citymapper. The reason I rather use raw material, instead of infrastructure in that case, 

is that Citymapper transduced data/infrastructure in other ways, and this is indeed the 

secret of its success. Before they exceled in that, Busmapper’s function was only to 

mediate open data retrieved from TfL to users.  As Yusuf explains in the same 

interview, there were many bus apps emerged at the time operating on open bus data, 

but what distinguished Citymapper was, that, it evolved into “a comprehensive 

everything app”. In other words, Citymapper is not simply an app showing the bus 

timetable, but has evolved into an abstract and complex technical object –a 

comprehensive everything app- as a result of concretisation in time.  

 

Before exploring the ways in which Citymapper concretised through the transduction 

of data/infrastructure, I want to underline that, what also seems crucial for the success 
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of the app was the proximity and the availability of willing investors and funding 

opportunities. Yusuf (2016) says, to the contrary of what he expected, most of the 

investors he approached in London understood the merits of the app since most of 

them were, in fact, using public transportation. Given the prevalence of private car-led 

mobility in the USA, especially around the Silicon Valley region, this should be noted as 

a distinguishing property of European, and particularly London lifestyle that manifests 

in the respective investors’ perspective. As a result, on top of the 10million USD worth 

investment the company had raised in April 2014, Yusuf manages to raise a further 

40million USD by January 2016 - in less than two years (Crunchbase, 2017). While 

Citymapper has chosen NYC as the second location for its operation following London, 

North American (urban or otherwise) lifestyle is considerably more dependent on 

private car led transportation (See Sheller and Urry, 2000 for a detailed analysis of 

different car cultures in the USA and the UK). Therefore, unlike its North America 

originated transport app counterparts such as Uber and Lyft, Citymapper thrived on 

public transportation, and not private car share. 

 

 

People as infrastructure 

 

What initially differentiated Citymapper from Busmapper was the inclusion of multi-

modal transportation options within the app (Figure 3.1). As Yusuf explains during the 

interview with Butcher, what prompted Citymapper “was this idea that city is a place 

where, if you can generate multimodal options, you can change the mobility, you can 

change the move-around”. So, Citymapper is no longer a simple app which provides 

information on bus timings, but rather considers itself “designing experiences” while 

also showing that “what is thought to be inaccessible suddenly becomes accessible” 

(Yusuf, 2016). Therefore, Busmapper started with nothing but open data retrieved 

from TfL, whereas Citymapper, being installed on so many smart phones, is now 

collecting its own data. According to their privacy policy that was updated in December 

2016, Citymapper “needs to track and store your location, movement and transport 

use” (Citymapper, 2016) by default in order to operate efficiently. Among many other 

datasets they collect in a default mode, another one is the “details of your visits to the 

App, the searches you make, the resources you access and any data you download”, as 

well as “your IP address and the unique identifier we assign to your mobile device and 
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the instance of your application” (Citymapper, 2016).24 As Yusuf adds, another factor in 

their success is their ability to “fix” and “create” data; “a lot of what we have been doing 

is building tools to create data”, and he adds that Citymapper has moved on from being 

like a design company “that takes up open data and design good experiences” to fixing 

and creating most of the data they use.  

 

 

 

 

Figure 3.1: Multimodal Transportation Options within Citymapper (Screenshot, 

November 2017) 

 

When Butcher asks, how they create data, he asks whether they hire people to walk 

around with GPS routers. Yusuf laughs and says “something like that” (Yusuf, 2016). 

Although this is meant to be a joke, considering the types and amount of data they 

retrieve from the users, the truth is not far from that. In creating their data, the app 

users indeed become sensors in these processes in a similar way to Pask’s design of 

Fun Palace. In response to Deleuze’s (1992a) characterisation of fluid entities in the 

computer age as making of “dividuals” who are responsive nodes within cybernetic 

                                                           
24

 Of course collection of all these datasets also points out to contingent privacy-related issues; 
however these are not within the scope of this study. 
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connections, Gabrys (2016, p. 201), instead, suggests naming this process as generating 

of “ambividuals”: “ambient and malleable urban operators that are expressions of 

computer environments”. The type of data Citymapper collects and stores with the help 

of ambividuals become an issue of optimisation rather than an issue of user privacy, as 

they move from generating spatial intelligence to “leveraging this information to 

manipulate users’ behaviour and create ‘ideal’ geographies that optimise space and 

time to customers’ or investors’ interests” (Gurses, et al., 2018, p. 1). 

 

Although the exact number of Citymapper users is not disclosed,25 it is clear that it 

collects a huge amount of mobility data through a large number of app users, whereby 

the users become both an infrastructure (hence GPS rooters), and an asset for the 

company by means of producing -not just consuming- the data. Thus, through these 

decentralised and environmental data collecting nodes, Citymapper is able to collect 

and analyse behavioural patterns of its users. Seeing the opportunity in data 

behaviourism, in 2017, Citymapper introduced a feature called “Go” (Figure 3.2), which 

tracks the user as a GPS node and so, records the exact mode of transportation chosen, 

including the exact bus stop the user got off, whether they walked the last mile, and so 

on. Moreover, through this feature, when the user chooses to walk or cycle, Citymapper 

even taps into self-quantification market since at the end of the journey, it shows the 

number of calories burnt in addition to the number of trees and the amount of money 

saved. These data are not only stored on the mobile phone, but in fact, are stored by 

Citymapper, and in return, one can see their performance against the rest of London 

based Citymapper users (Figure 3.3).   

 

 

                                                           
25

 In the interview with Butcher, Yusuf resists to his insisting questions and does not provide the 
number of users, which suggests that even this number has become an asset for them. 
According to Wired (2014) though, already in 2014, Yusuf was found to claim that the app was 
installed on half the population of London. 
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Figure 3.2: Citymapper’s GO feature  

 

 

 

Figure 3.3: User performance feedback by Citymapper 

 

According to historical material, people have always been performing as infrastructure, 

not merely as beneficiaries (Mattern, 2015, p. 107). As such, what AbdouMaliq Simone 

(2004) suggests with “people as infrastructure”, is an extended narrative of 

infrastructure that goes beyond articulating it as a way of increased urban productivity. 

In so doing, by looking at marginalised populations in Johannesburg as to how they 

create their own livelihood by making up for the underdeveloped and fragmented 

infrastructure, he argues “the disposition of regularities and the outcomes of 

collaborative work in the city can be open ended, unpredictable, and made singular.” 

(Simone, 2004, p. 409). However, this is so long as citizens have agency in performing 
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like an infrastructure that are well beyond simply fulfilling their cybernetic functions to 

maintain the evolution of data-driven urbanism. In Citymapper’s case, as for the 

prevailing smart city discourses, citizens are rather unwitting subjects of data 

gathering whereby the extent of data use unfolds in time beyond their awareness 

(Gabrys, 2016, p. 189). In other words, Citymapper’s people infrastructure is made up 

of data agents, not autonomous subjects that take control over the making of their 

environments in a meaningful way. Through recursive feedback mechanisms, these 

data agents contribute to the data-driven city paradigm and the optimisation of urban 

space, instead of challenging the established power relations within London 

governmentality. 

 

Monetising Citymapper: opting for transport services or selling their data? 

 

Within the first few years following their establishment, tech start-ups hardly start to 

monetise. Therefore, they highly depend on external investment received from seed 

capital and venture capital funds as well as angel investors. Following their huge 

success in securing large amounts of such funding, in the same interview with Butcher, 

Yusuf (2016) announces that Citymapper would start monetising as of 2017. Although 

he leaves the question of “how?” without a definitive answer, Yusuf explains that there 

are several potential ways for Citymapper to monetise, particularly around transport 

and data, and that they are trying to specify what their “competitive advantage” might 

be. He says, with the analytical tools they built, they could easily tap into the billion 

USD software market; especially considering the “antiquated IT systems” used in the 

majority of public sector, he adds rather sarcastically.  

 

Considering that interview was in late 2016, Butcher was unaware that Citymapper 

was in the process of starting their own transportation experiments, and so, he 

suggests several times that they could go into a partnership with Uber. However, 

announced as “the future of us” in a blog piece by Citymapper on Medium,26 they make 

it clear that the mission of the app is no longer providing transportation timetables, but 

to actually fix the urban infrastructure. 

We built an app. We reinvented A to B routing. We fixed transport data. We launched a 

number of cities. And we have learned a lot. 
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 https://medium.com/citymapper/on-may-8th-something-new-is-coming-231e0ecc00aa 
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But our cities are still complicated and congested. Our urban infrastructure has not 

progressed at a sufficient pace. 

 

Thus far, there has only been so much we could do as an app to fulfil our mission. But 

it’s time for us as a company to evolve so we can do more. (Citymapper, 2017) 

In their mission to create an “efficient city” (Yusuf, 2016), Citymapper launched its own 

buses called “Smartbuses”: “In fact, we’re reinventing the entire software stack for 

running and operating a bus. We believe smarter buses lead to better mobility and 

cities”.27 Not only are these buses the products of Citymapper’s codes and data 

analytics, but also they serve as yet another infrastructure to maintain the operation of 

smart city with their USB chargers for passengers so that they can always stay 

connected. It is an algorithm that decides as to whether it is viable for the bus to 

operate, and when they do, they are tracked and their exact location information is 

integrated within the app. The location information of these buses are available as 

open data for other transport apps so that they can integrate Citymapper’s Smartbuses 

in their multimodal transportation offerings too.   

 

As reported on Wired, Yusuf says that as a result of their data analytics, they have 

figured out a need for the route this bus is running on, so “that led to the conclusion 

that: well, if we know what to do, then what about the wild idea of us trying to do it 

ourselves?” (Yusuf quoted in Franklin-Wallis, 2017). Running on data created by 

London’s infrastructure, and then extending this data/infrastructure by collecting and 

creating their own data, Citymapper is now able to offer a service that used to be public 

service.  In contrast to other transport apps that operate on car share without owning 

the fleet, Citymapper owns its buses and mini buses to operate on certain routes on 

certain hours, as defined by their algorithms. Following the trial route that was offered 

for free (arguably, due to TfL license issues), night-buses between Aldgate East and 

Highbury & Islington are operating on a regular basis as of September 2017, and this 

feature is readily embedded within the app (Figure 3.4). Additionally, not far from 

Butcher’s guess during the interview as per partnering with Uber to monetise, they 

partnered with Gett; Uber’s rival company, which is an app for ordering a “black cab” in 

London. Black Bus, as they named it, runs a ring service between Waterloo and 

Highbury & Islington during the morning and evening rush hours. 
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Figure 3.4: Citymapper Nightrider Buses and Black Bus in app (screenshots, November 

2017) 

 

Passengers are now required to pay to use these buses since TfL licensed Citymapper 

in February 2018,  to operate a transportation system in London as a commercial 

service. This is not surprising; on many occasions, Citymapper executives have praised 

of TfL’s cooperation calling it a “good one” in comparison to “bad” transport agencies 

that do not cooperate (Yusuf, 2016). As noted in Wired, Citymapper has always been 

willing to work with regulators, unlike Uber that “favours a strategy for ‘regulatory 

arbitrage’; becoming so popular with users that cities change their laws.” (Franklin-

Wallis, 2017).28  Considering the government imposed austerity measures are still in 

place in the UK in addition to the upheaval in both private and public sector as a result 

of Britain’s leaving the EU, it is even more important for London to keep up with the 

competition of its data city branding (Graham, 2013). However, as opposed to the 

technical skills and difference in the budget (85K GBP worth Datastore budget 
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 Considering TfL’s decision to reject the renewal of Uber’s licence to operate in September 
2017, their “regulatory arbitrage” strategy seems to have not worked in London. 
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compared to 40million USD investment Citymapper receives), it is clear that neither 

GLA nor TfL can keep up with Citymapper’s affordances. Therefore, this is a clear 

manifestation of Zook's (2017) observation that against the backdrop of austerity, 

smart city policies are the way out for urban managers to continue to provide services 

such as functioning transportation systems. Although these systems are run on the 

same inputs in principle (e.g., mobility and traffic counts), the sources and methods to 

collect them shift increasingly from public to private sector. However, this is not the 

only reason for the huge asymmetry between technical skills between local 

governments and tech companies. Although fiscal limitations are surely a factor, when 

it comes to collecting digital data, privatisation of infrastructure has contributed to a 

shortage of critical data at local governments in the UK. Most of the sensors planted 

around the city do not belong to the GLA but to private companies. This is partly 

because, as I mentioned earlier, Dragicevic from Nesta stated that the ownership of city 

infrastructure, such as signposts, were an obstacle for local councils to be able to place 

sensors. Therefore, Citymapper managers have identified themselves as the 

counterpart to fix London’s infrastructure, because they indeed own it. As they keep 

their datasets, and the ways in which they analyse these data, undisclosed, other 

agencies responsible of managing and planning London, such as the GLA, do not have 

access to the same datasets.29 This is particularly significant (or ironic) given that 

Citymapper emerged as a result of GLA’s open data prioritised smart city policies. 

Inadvertently, Butcher points this out during the interview as a joke, and says, 

Citymapper may indeed hold cities ransom if they do not have the infrastructure, but 

Yusuf does not seem to endorse this idea and replies that they prefer to “empower 

people” (Yusuf, 2016). Later on, however, he also adds that selling their data to city 

governments might be a significant monetising option. 

 

In addition to austerity measures, the lack of understanding of efficacies and 

limitations of data analytics in public bodies also result from the employment of project 

managers that propagate the technocratic discourse in the best way rather than 

possessing technical skills that could potentially make them more insightful. Yusuf 

(2016) says that apps are complicated; they need constant updating and fixing, in 

addition to the requirement of compatibility with new devices like wearables. So, for 

him, mastering these technicalities are far beyond the capacity of public agencies; in 
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 Similarly, see Scassa (2017) for a detailed analysis of how the highly restricted ways in which 
Airbnb shares its data have many consequences in terms of legislation, planning and managing 
of the cities. 
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order to “enrich and empower the city”, public transport agencies should just be 

building the infrastructure, and hand in their data to Citymapper. Nevertheless, as he 

adds, this is now widely understood, so “[they] don’t even need to make the argument 

anymore” (ibid). In the case of London though, Citymapper took it one step further, and 

started to build the transport infrastructure as well. On top of the advanced data 

collecting and creating methods, due to transduction of infrastructure by data, hence 

data/infrastructure, public transportation also becomes afunction of Citymapper. 

However, in contrast with systems operated by TfL, Citymapper’s routes are 

determined algorithmically in terms of high demand and low supply. Yusuf (2016) 

claims that what may seem inaccessible becomes accessible due to their multi-modal 

transport suggestions; however, unlike TfL, being a profit-driven company, it is highly 

unlikely that Citymapper would extend its services to those routes that are 

unprofitable but much needed. 

 

Future of Citymapper: Future of Re-planning of Cities 

 

Being installed on a large number of mobile gadgets, Citymapper declares that, besides 

real-time transportation data, now, they also have a great amount of behavioural data, 

due to being able to follow people’s journeys through its “Go” feature. Therefore, Omid 

Ashtari, Citymapper’s president and head of business says, “we can then see how new 

changes would affect that behaviour” (Franklin-Wallis, 2017). Through their simulation 

systems, which they called “sim city”, after the famous computer game with the same 

name, 

the app will not only pull through every stop on the route, but populate them with 

behavioural data: who gets on and off, where, and when. It will then estimate, for 

example, the number of vehicles needed to serve demand; estimate income, and 

generate an efficiency score (ibid).  

In addition to the simulation systems and technologies of behavourism, Citymapper 

has also integrated machine learning to its data analytics that they call “Gobot” which 

can, for instance, process subway disruptions in NYC through natural language 

processing, as well as estimating congestion levels in traffic in London (Citymapper, 

2017). Therefore, Yusuf (2016) says that on top of improving the utility of cities by 

“fixing cities’ data and infrastructure”, now they want to be involved in the re-planning 

of the cities. Following the prevailing “techno-scientific urban ideology” (Brenner & 

Schmid, 2015), by means of their data analytics, Citymapper sees its future in “re-

planning what to do with the infrastructure” and finding “better ways to utilise 
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resources of the city, not just for transportation, but for planning the city” (Yusuf, 

2016). Yusuf’s claim to “re-planning” - instead of simply “planning” - manifests the 

relational and processual aspect of the app’s individuation. This is to say, as 

Citymapper concretises, the contingencies within data-driven urbanism also unfold. 

While the app individuates within a larger network of diverse realities, through its 

many components working within a synergy, it starts to claim role in many aspects of 

public management – from behaviourism, to disrupting urban infrastructure and 

resources.30    

 

Leszczynski (2016, p. 1692) reminds us that “we should further engage with modes of 

urban algorithmic governance and governmentality as material-discursive projects of 

future-ing”. Her argument resonates with Citymapper, in that towards the end of the 

interview, Yusuf (2016) concludes: “I think the data we have, tools we have and insight, 

we have can actually help us make our cities better prepared for future”. Thinking in 

these terms, for Yusuf (2016), as for many other corporates involved in the smart city 

market, tomorrow’s cities are “efficient cities” to the contrary of the “inefficient 

London” of today (Arup, 2010; Hollands, 2008; White, 2016). Again by prioritising 

efficiency, and thinking of the infrastructure merely as a means to increased 

productivity, Citymapper sets a goal that is in contrast to what Coleman and colleagues 

aimed with the open data-run smart London. As mentioned earlier, the driving force 

behind TfL’s opening up its data and building LDS was because Coleman and Boland 

believed that public service should not be only about efficiency or reliability like a 

consumer service, but should rather be communal and collective. However, this vision’s 

product, Citymapper, does not seek after advancing a citybuilt on these principles; 

instead, capitalising on the transduction of data/infrastructure it aims for a smart city 

that is optimised for efficiency and responsiveness. 

 

 

Conclusion 

In this chapter, I posited the term data/infrastructure, due to the transductive 

relationship between data and infrastructure. In doing so, I have argued that while 

infrastructure produces data, this data produces back the infrastructure. However, this 

                                                           
30

 This also means that the “relational” aspect of infrastructure that I demonstrate here raises 
different kinds of questions than studying the ecology of Citymapper by asking who is 
empowered and who is disempowered.  
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relationship does not take place in a vacuum but always in relation to political, 

economic, social, cultural and technical dimensions. Therefore, this transductive 

process also has ramifications in return for these dimensions, always transforming the 

environment, or the milieu, it is emerging from. Considering this larger network of 

relations in which this process is taking place, I argued that who commands, advances 

and accesses these technical processes also determine the urban condition. Moreover, 

together with an axiomatic articulation, data indeed performs the urban. Together with 

the privilege digital data analytics hold in urban management, under whose control this 

processes develop becomes a critical question.  In order to exemplify this with a 

revealing example, I have started with a discussion of Sidewalk Labs and the ways in 

which they take over public services in Toronto due to their immense capability of data 

analytics. 

Together with the first Smart London Plan, instead of handing in their data 

technologies and analytics to established companies like Google or IBM, the GLA rather 

sought after creating its own data and smart city ecosystem by means of opening up 

data that was held by the GLA. With this, the aim was to widen participation through 

inviting any interested developer to take part in the smart city making instead of 

handing these decisions to an opaque company. However, opening up data, hence 

decentralising the infrastructure does not necessarily mean an equitable distribution. 

While this strategy has indeed been successful in prompting a cohort of start-ups that 

have built apps on open transportation data, this has not been so without ramifications 

for public services. On the other hand, despite the data-focused discourse it has 

perpetuated, GLA’s experiments in data analytics have demonstrated various aspects of 

technical and political complexities within the processes of data/infrastructure.  

Moreover, in contrast with the complexities that surfaced within the GLA’s processes of 

data analytics, the transport app Citymapper has advanced the transduction of 

data/infrastructure in many ways, including transforming their users into a component 

of their infrastructure. Initially built on open bus data, Citymapper has extended its 

data sources by creating its own infrastructure. In succeeding that, it has then claimed 

an authority to solve London’s problems, one of which they presented to be the “lack of 

efficiency”. Considering the increasing prominence of data analytics in urban 

management, Citymapper’s proprietary datasets and analytical tools will cause further 

privatisation of public services and infrastructure particularly at a time of government 

imposed austerity. This has already manifested in Citymapper’s transportation 

experiments that aim to fill in the gaps of public bus routes in London. That is not to 
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say open data per se has caused this drawback, but rather, the discourse in which open 

data is an apparatus hampers its potential to create a more equitable and participatory 

city. In understanding the limitations of urban data analytics together with 

appreciating other sources of information that are not necessarily digitally collected, 

stored or processed, smart city planning can move beyond the concept of efficiency 

towards optimisation. Subsequently, there might appear opportunities for other sorts 

of smart urbanism that is much more broadly defined and meets the needs of a larger 

group of inhabitants. Going beyond the entrepreneurial aspect of open data, the next 

chapter will discuss interfaces of open data and their relation to smart citizenship. 

Here, it will become apparent that, not only in technical terms, but acting on data in 

political terms is also a complex and a contingent process. 
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CHAPTER 4 

Engaging Citizens through Open Data: Being a Smart Citizen in Smart 

London 

 

 

Introduction 

In a big, dark room designed to evoke a data-ambient effect, entitled “London Situation 

Room”, visitors of the Big Bang Data exhibition at Somerset House found themselves 

within a material enactment of data-driven London control room. This exhibition was 

organised in 2016, in London, to explore the multifaceted issues arising from the ever-

increasing embeddedness of data driven technologies in our social systems. Containing 

a wide range of works that looked into different aspects of digital technologies that are 

widely used in mundane life, this exhibition aimed at showing how data was 

transforming the world by not only artistic productions, but also by demonstrations 

from a wide range of technologists. In the room designed for an immersive experience 

of “London, the data capital city”,1 real-time “raw” data streams retrieved from TfL, 

Twitter and Instagram were projected on the walls. Opposite of the overwhelming data 

streams that keep flowing on the walls illuminating the dark room, in the centre was an 

interactive installation designed by Future Cities Catapult (FCC) (Figure 4.1). It was 

called “London 2036”, which was a retro-futuristic command table with buttons and 

screens, inviting visitors to play. This installation aimed to provide a sense of how 

mathematical data modelling could foretell the impacts of the planning decisions in 

twenty years’ time. As a demonstration of mathematical modelling and calculation, 

players took command of decisions on various aspects of urbanism - from 

transportation to housing - and in the end, were presented the consequences of these 

decisions in London by the year 2036. Following the instructions on the screen, visitors 

made decisions concerning the future of housing, green spaces, water usage and so on, 

by using the control panel in front of them. One of the questions, for example, was 

whether we should focus on investing in cycling infrastructures or low emission buses, 

to maintain London’s transport capacity against the increasing population. Another one 
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 As written on the exhibition placard. 
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was about water demand, and asked which solution Thames Water should subsidise: 

efficient showers, low-flush toilets, or water meters? Players’ made their decisions 

intuitively as there was no additional information on the current situation or an insight 

into the factors at play in terms of transportation or water wastage. According to FCC, 

this installation was designed to address the challenge of engaging citizens in the 

future management of London’s resources by enabling them to manage urban 

challenges through a physical “control room” interface. In my case, favouring the 

construction of affordable houses, while also maintaining green spaces and introducing 

tighter regulations on water wastage, the impact of my decisions were plenty of 

affordable houses at the expense of sufficient space for commercial and industrial 

sectors to grow.  

Although the main aim behind this demonstration of urban planning by using 

mathematical modelling was the recognition of the complexity of cities, and the 

entangled multifaceted issues within, in fact, it ended up oversimplifying the way 

anyone could be in command of a city. According to FCC, by way of putting the citizen 

in the driver seat, this was a demonstration of how citizens could be included in 

decision making for London. However, it depicted the way data analytics was used 

within city management through a “control room" metaphor despite many, and even 

FCC themselves, objecting the articulation of smart cities by using control rooms. The 

limitations of this work are substantial. Then again, this is an interface designed for the 

Big Bang Data exhibition. There is no control room as such, which is designed to get 

citizens participate by any urban planning agency in London at least not as yet. 

Nevertheless, in addition to the role of interfaces in decision making in urban planning, 

due to being based on mathematical modelling and advanced data analytics, “London 

2036” also foregrounds questions regarding the extent and the ways in which civic 

access and participation take place against the backdrop of current data deluge.  
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Figure 4.1: London 2036 (Source: http://futurecities.catapult.org.uk/project/big-

bang-data/ Accessed on 5 February 2018) 

Around the same time as the publication of Smart London Plan by the GLA in 2013, 

those who advocated for citizen-centric, as opposed to corporate driven smart cities, 

put the term “smart citizen” in use. For instance, a well-known urbanist, Dan Hill 

(2014), who was at the time the Executive Director of Futures at FCC (later moved to 

Arup), said “so instead of the Smart City, perhaps we should be more preoccupied with 

Smart Citizens. As it happens, engaged and active citizens are all around us, using social 

media and related technologies to organise and act, rapidly and effectively” (p. 88). In 

this collection of essays entitled Smart Citizen (2014), edited by Hemment and 

Townsend, Hill points out that control room or dashboard metaphors are 

inappropriate for cities. He says that smart city planning should be occupied with how 

to design “new civic platforms, activism might become something more akin to plain 

old urban activity, in which many if not all citizens are more deeply woven into the 

fabric of their city’s decision-making.” (p.89). In another essay in this collection, Paul 

Maltby (2014), who was the Director of Open Data and Transparency at the Cabinet 

Office, states that it is the smart societies made up of smart citizens, not smart cities per 

se, that will enable modern and participative democracies as well as economic 

prosperity. However, just like FCC’s control room metaphor for data-driven smart city, 

these definitions of smart citizen also do not engage with many contentious questions 

around what the terms of “smart” or “citizen” actually entail.  

Discussions around how to mobilise citizen participation in the city and building 

effective tools to achieve that, emerged way before the emergence of smart city or open 

http://futurecities.catapult.org.uk/project/big-bang-data/
http://futurecities.catapult.org.uk/project/big-bang-data/
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data (Cardullo & Kitchin, 2018). However, since these definitions, tools, practices, and 

acts are not fixed, but always in transformation and open to contestation, this chapter 

aims to look into what sort of citizenship acts and performances take place by means of 

open data as part of smart city initiatives in London. As we have seen in the previous 

chapters, in London, open data has been instrumental in transforming smart city 

narratives into “citizen-centric” ones, although what that would mean in practice 

remained vague (also see de Waal & Dignum, 2017; Cardullo & Kitchin, 2018). 

Accordingly, this chapter starts with understanding smart citizenship in the context of 

subjectification that takes place towards political ends. This is because, subjectification 

is essential to urban governmentality, and therefore, it is not a specific aspect of data-

driven cities. Understanding citizenship as performative, instead of a subject of rights 

(Isin & Ruppert, 2015, p. 25), in this section, I will briefly discuss the different types of 

acts that constitute smart citizenship such as citizen sensing practices and civic hacking 

as part of data citizenships. In doing so, instead of thinking of human agency as a 

response to digital technologies – as something that comes after the fact- I will 

approach it as individuated with technologies simultaneously (Rose, 2017). 

Following that, I will be examining London Datastore (LDS) as an interface of open 

data. Although there have been a growing interest in the critical study of dashboards as 

a way of urban governance and benchmarking (e.g., Mattern, 2014; Kitchin, et al., 2015; 

Barns, 2018; Bartlett & Tkacz, 2017), as noted in the previous chapter, LDS does not 

fall into the same category of real-time urban dashboards. Therefore, instead of 

discussing LDS as a dashboard that performs the city, I will instead question whether it 

provides actionable data for citizenship acts since it is largely recognised as the 

hallmark of City Hall’s commitment to open data driven smart London. For instance, as 

a manifestation of this recognition, it received the Open Data Publisher Award in 2015 

presented by the ODI. Looking into what is accessible and what is obfuscated, I will 

then explore MyLondon, an app that is embedded in LDS. With this, my aim is not to 

examine as to whether this app provides more openness, but instead, I will study the 

types of epistemology it produces in relation to smart citizenship. MyLondon is built on 

an open API as an example of an app that might be created using open data available on 

LDS. The app presents an account of a chosen block on the map of London, for those 

who want to relocate within or from outside of the city. In testing out MyLondon, I will 

highlight the epistemological limitations regarding what it means to live in a specific 

neighbourhood. In doing so, I will also attempt to unpack the limitations of 

“appification” as a means to participate in public life.  
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In the following section, I will present my analysis on Rosalind Redhead’s acts within 

the pursuit of her campaign, in order to explore the contingencies within (digital or 

otherwise) the political participation. Readhead campaigns for minimising the number 

of motor vehicles in central London for a number of reasons, but chiefly for expanding 

public space, thus she describes her focus as “spatial economics”. I have first come 

across Readhead at a smart city event at FCC when she asked a politically challenging 

question to one of the speakers on the social implications of automated vehicles (AVs). 

Following her intervention at this event, which revealed the nature of these events 

sharply, I have conducted an in-depth, semi-structured interview with her in October 

2017. This section draws upon this interview and our sporadic correspondences 

thereafter, in addition to my research on her work found on various social media 

platforms. As will be elaborated in this section, Readhead fits in the smart citizen 

definitions with her extensive use of connected devices and digital platforms for her 

campaign. Having means and time to spare for her campaign, she is rigorous in her 

research and persistent in reaching out to a wide audience including the high-level GLA 

executives. Despite that, this case also demonstrates how she is impeded as an 

“ordinary” citizen due to technical language barriers or having to obtain data that is not 

already accessible in open data repositories. By following these instances, therefore, I 

will highlight the limitations of discourses on digital/ data citizenship that mostly 

concentrate on digital and data, and not so much on citizenship. Because there are 

many dimensions of empowerment via digital technologies, this study does not attempt 

to provide a definitive answer as to who is empowered – or disempowered. Instead, my 

aim here is to understand the implications of digital citizenship that unfold within the 

smart citizen’s acts. It should be underlined that any analysis on smart citizenship can 

only be partial because it consists of many dimensions of cultural and political 

variables. In other words, the aim here is not to formulate a universal or a fixed 

definition, but to approach smart citizenship critically in the context of open data and 

smart London initiatives.  

 

I. Being a smart citizen  

Smart Citizens (Hemmett & Townsend, 2014) is a collection of essays written by those 

who are known for their critical stance towards corporate driven and technocratic 

smart city, such as Dan Hill, Anthony Townsend, Paul Maltby, Martijn de Waal, Adam 

Greenfield, and Léan Doody (of Arup). They all argue for a participatory and a citizen-
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centric city. In these essays, smart citizenship is defined vaguely, but emphatically in 

relation to technical skills and connectivity, as one that would not be considered 

contradictory to the prototype found in smart city proposals they critique. In other 

words, these definitions do not challenge the type of participation defined in cybernetic 

terms, but to the contrary, operate within the same paradigm whereby citizens are 

actively involved in the designated feedback loops. In the prevailing smart city 

narratives, smart citizens are defined as ones adapting to smart city (hence carrying 

out their cybernetic duties), complying in its advancement, and subject to 

responsibilisation, particularly regarding environmental issues (Vanolo, 2014). Gabrys 

(2014) argues that in the smart city proposals new modes of practices and operations 

of citizenships emerge, and who and what counts as a ‘citizen’ in the smart city are 

articulated through Foucault’s notion of environmentality, which he discussed as part of 

“The Birth of Biopolitics” lectures. Environmental subjects are produced by means of 

urban data practices, feedback monitoring and information loops rather than subjects 

per se to be governed (Gabrys, 2014).2 Furthermore, governance in smart cities is not 

simply about “… the running of code in a command-and-control logic of governing 

space but as the multiple, iterative and even faltering materialisations of imagined and 

lived computational urbanisms.” (ibid, p. 20); thus, these citizenship practices are 

defined in multiple ways.  

To explain what smart citizen means in the UK policy terms, Maltby (2014) says:  

I suspect that many of those who most fully appreciate the possibilities of 

open government data are those with coding expertise or specialist policy 

interests. But smart citizenship is too powerful an idea to leave to a select 

few, and I am a strong supporter of those who are reaching out to new 

potential users. Alongside the work of FutureEverything we have the 

School of Data from the Open Knowledge Foundation, new training 

courses run by the Open Data Institute, and pioneering work by Nesta to 

open up the possibilities of open data for campaigning charities. Alongside 

this there is a new push to reclaim the UK’s lead as a home for coding 

skills. (p. 60) 

According to this statement, in order to extend smart citizenship beyond a group with 

coding expertise, the UK government is investing in many new training courses for 

citizens who seek to develop coding skills. Until recently, digital divide was considered 
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 Following Krivy (2016), I have already detailed the main feature of cybernetic citizenship as 

“environmental-behavioural” in the previous chapters. 
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to be the discrepancy in computer access and literacy. Now, for the smart citizen, the 

bar is set higher: they are required to be involved in collecting and analysing data, as 

well as being able to code. As a result, the smart citizen emerges as a data subject that 

participates in the operation of data-driven cities beyond becoming a sensor node. 

Indeed, Williamson (2015) argues that education has become a realm of the urban 

laboratory in which smart cities imaginaries are being made attainable. According to 

him, in the “smart schools”, experiments take place in two veins: firstly, students are 

being turned into data objects by mobilisation of analytics that run on their personal 

data in order to anticipate their behaviours. Subsequently, their behaviours are being 

subject to nudging and pre-empting. Secondly, they are increasingly being educated to 

have skills in data analytics and coding in order to participate in the programmable 

urban processes as data subjects. Although Williamson’s research focuses on the 

application of companies like IBM and Microsoft, as mentioned earlier, other 

organisations and even some critiques of smart cities have also identified technically 

skilled people as an opportunity to have bottom-up smart cities whereby citizens 

would actively participate by using digital technologies. For instance, in Nesta’s report, 

Rethinking Smart Cities from the Ground Up (2015), as opposed to hardware-focused 

smart city models, it is suggested that cities should harness the power of citizens 

through collaborative technologies and crowdsourcing data. They also underline that 

open data and open platforms are the best ways to mobilise citizens to solve problems 

by generating innovative solutions through productive uses of data. Bottom-up or top-

down, corporate or civic, smart citizenship is defined by the degree of participation in 

the highly connected and data-driven urban processes. However, in these proposals, in 

contrast with the emphasis on the uses of data technologies, there is a significant lack 

of in-depth critical analysis on what citizenship means and how it is performed.  

 

Emerging citizenships and urban governmentality 

Powell (2014) notes that, in the Western world, “citizenship” is increasingly defined 

through access and participation in networked communication technologies. Even self-

tracking activities via digital devices -particularly those practiced within a community- 

are considered a part of the distribution of subjectivity and a form of citizenship 

(Lupton, 2016). Nonetheless, that does not imply any equitable network and 

participation opportunities (Georgiou, 2013). However, mobilising new definitions of 

citizenship practices attached to emerging technologies is not particular to smart city 
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discourses. Nor is the responsibilisation of citizens to certain political ends. Thinking 

through data/infrastructure that I suggested earlier, this relationship helps unravel the 

processes of citizenship formulations through responsibilisation that take place 

together with the introduction of new infrastructures. Not only do data and 

infrastructure prompt new definitions of citizenship, but also their operability highly 

depends on the practices attached to these citizenships. For instance, von Schnitzler 

(2008) shows how citizens turned into calculating subjects that control water wastage 

in the post-apartheid Soweto together with the installation of pre-paid water meters in 

that state of South Africa. Wafer (2012), similarly, observes in his study of electricity 

distribution in Soweto whereby this infrastructure led to new narratives of citizenship 

despite a lack of equal distribution of these facilities across the state. In some cases 

though, what mobilises new imaginaries of citizenship is indeed the lack of equitable 

distribution of these infrastructures. Thus, citizenship is always a contested category, 

not merely given. This is, for instance, exemplified in Anand’s (2011) study of 

citizenship practices attached to water supply in Mumbai as a result of which he coins 

the term “hydraulic citizenship” to define how citizens demand their right to access 

water particularly in poorer areas.  

It is not only the introduction of new technologies and infrastructures, but also political 

schemes that paved the way to emerging citizenship definitions. For instance, in his 

study of “aspirational citizenship”, which came into use in British politics in the early 

2000s, Raco (2009) analyses the processes in which dominant definitions of 

citizenships are established. He observes that the notion of aspirational citizen was 

mobilised as an imaginary of active citizenship that takes responsibility of their 

wellbeing in an entrepreneurial mode (resonating with Foucault’s definition of homo 

economicus), instead of depending on the welfare system as the “expectational citizen” 

did.  To make his case, Raco uses Bourdieu’s pseudo-concepts that refers to “neutral and 

common-sense constructions of citizenship (re)present and describe selected ‘social 

realities’ as a pre-requisite for the prescription of particular policy interventions” 

(2009, p. 437). Another example of mobilising certain types of citizenships to political 

ends is found in Brand’s (2007) study of “green subjection”  which investigates how 

environmental concerns are picked by city administrations to impose certain 

subjectivities. Considering that environmental or ecological problems are not urban 

issues per se, ecological governmentality appears as a form of “biopower” over the 

inhabitants of the city:  
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Urban environmental agendas increasingly depend on and actively promote changes in 

collective and individual behaviour in a diversity of spatial scales and settings, in turn 

producing a new frame of reference for personal decision-making and conduct in 

everyday life (Brand, 2007, p. 624).  

While Brand’s study is not on smart cities, his observations resonate with Gabrys’ 

(2014) and Vanolo’s (2014) points that environmental problems are mainly 

characterised as urban issues in smart city narratives whereby responsibilisation and 

self-governing are prescribed as the ways to address these problems. As such, 

“responsive urban citizens” who participate in computational sensing and monitoring 

by becoming sensing nodes themselves become the primary agents to achieve 

sustainability (Gabrys, 2014, p.7). In a way, smart cities discourses expand “green 

subjection” further, and add a cybernetic dimension of participation in the ubiquitous 

computing and sensing activities within the cities. As detailed in the previous chapter, 

Citymapper’s success lies in evolving its infrastructure and technical capacity by 

turning its users into agents of data collectors resonating with cybernetic logic of 

systems thinking. Nevertheless, Citymapper is also a product of a discourse that 

enabled its emergence, and as the app evolves (or conretises, to put it in Simondonian 

terms), it also reiterates and contributes to the same discourse in various ways, such as 

contributing to subjectification through its data-run behavioural modalities. 

It is no coincidence that the studies mentioned above mainly draw upon Foucault’s 

analyses on governmentality and biopolitics. In these later works, Foucault (1982) 

started to move from disciplinary society, in which there was a form of panoptic power, 

towards one where conduct of conduct takes place by transformation of human beings 

into subjects in various ways. Shortly before his death, Foucault (1997, p. 300) 

explained that, what he meant by “governmentality” was the “relationship of the self to 

itself” that covered the “whole range of practices that constitute, define, organize, and 

instrumentalise the strategies that individuals in their freedom can use in dealing with 

each other”. Subjectification, therefore, is a process of “techniques of the self”, which is 

not necessarily a process of domination, although it always takes place within relations 

of power. As I already explained in the introduction chapter, from the nineteenth 

century onwards the city has become the “laboratory of conduct” (Osborne & Rose, 

1999) and was no longer a metaphor for government but was the “place where the 

problems and solutions of government were understood to be immanent to the city 

itself” (Joyce, 2003, p. 144). In Chapter 3, I have also explained this by applying 

Simondon’s concept of individuation to show how the urban is mutually constructed 
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with data technologies that altogether intersect with political, cultural, economic, 

corporeal and affective realities. Consequently, like in the case of environmental 

problems, many issues are framed as urban although they may not be particular to 

urban environments. Propagating on decentralised form of power, the smart city is not 

one of coercive discipline and subordination, but instead one of control. This means, 

urban governmentality does not consist of a simple binary division between structure 

and agency,3 but an amalgam of different dimensions of power, hence the need to study 

“antagonism of strategies”, as Foucault (1982, p. 780) put it.  

 

 

What comes after the subject: the citizen subject 

 

As Isin and Ruppert (2015, pp. 21- 22) note, within his theorisation of the citizen as 

“what comes after the subject”, Etienne Balibar described Foucault’s thinking of power 

conversion throughout modern forms of power, as “the birth of the citizen subject”. 

Through their reading of Balibar’s Citizen Subject (1991), as well as incorporating 

Deleuze's reading of Foucault, in Being Digital Citizens (2015), Isin and Ruppert suggest 

that what makes the citizen somewhat different from the subject is that the citizenship 

involves “subject of power” as well as “subject to power”. Here, the former implies 

simply obedience to the sovereign, whereas, the latter is “submission to authority in 

whose formation the citizen participates and its potential subversion.” (ibid, p. 22, 

original emphasis). This means, diverging from the subject, the citizen may be the 

subject of obedience, submission and subversion at the same time - instead of the one-

dimensional power that the subject hints.  In other words, obedience, submission and 

subversion  exist simultaneously within citizenship, manifesting on different levels, 

depending on how the citizenship is performed. Therefore, acts and actions of 

citizenship are what one needs to look at in order to understand the new definitions of 

citizenship, which are “historically grounded and geographically responsive”, rather 

than taking it as a status and a practice (Isin, 2009, pp. 368-369).  These acts and 

actions may be of obedience just as they may be of submission to, or subversion of 

authority: 

(…) the agency of the citizen appears in the gap between the capacity to submit to 

authority and yet the ability to act in dissent. This is not a sovereign subject in the 

mastery of her destiny but an embodied subject formed through games of multiple 

                                                           
3 For a discussion of the unfixed nature of structure and agency, where subjectivity is posited as 
a determining factor, see Archer (2007). 
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affiliations and of submission and subversion. The right that the citizen holds are not 

the rights of an already-existing sovereign subject but the rights and acts to call into 

question its terms. (Isin & Ruppert, 2015, p. 23) 

Consequently, the figure of citizen incorporates several contradictions, hence the 

necessity of looking at it closely and critically. For example, one of the contradictions is 

foregrounded when the citizen is thought as a subject of the claim for rights. This is 

because, with each claim for rights, which may or may not exist, a demand against an 

authority means that the citizen will in return be under the demand of that authority 

(ibid, p. 24). For instance, let us consider a group of residents acting upon air quality 

data to demand for a change of traffic flow and ask for pedestrianised roads in a given 

neighbourhood.  In that case that the data they act upon were not released by the 

governmental agencies, first of all, they would have to validate the data in the way that 

the local council would find acceptable and reliable. Secondly, they would have to 

follow up public consultations actively in order to find an effective way to raise their 

point, so that the Council would consider their proposal. The proposal would have to be 

drafted using the right wording; perhaps, would have to contain urban planning and 

public health lexicon to be considered a legitimate proposal. Thus, while these 

residents are exercising their rights to raise a concern about the air quality and 

propose a change, they first have to abide by the regulatory, as well as the unwritten 

rules of legitimacy.  Of course, these steps are by no means exhaustive, but even this 

example of the process within participation indicate how a subversive act has to 

contain elements of submission from the outset, to be effective. When a demand 

against the authority is exercised, it starts and ends with the recognition of that 

authority, as well as meeting its demands. As such, claiming for rights might be 

subversive in nature; nonetheless, it occurs through a form of submission. As put 

forward by Isin and Ruppert, therefore, enactment of citizenship takes place “legally, 

performatively, and imaginatively” (2015, p. 62) whereby citizen subject is imagined as 

subversive when performing their claim of rights upon a legal frame. Subsequently, this 

brings about another contradiction, which is the universality and particularity of 

citizen acts:  

On the one hand, acts produce universalism because its subjects claim that everyone 

can act; on the other hand, and simultaneously, acts produce particularisms against 

those who are rendered unable or incapable to act or whose acts cannot be recognised 

(ibid, p. 24).  

Therefore, the acts that the citizen subject performs to claim rights, inevitably 

engender a hindrance for others who cannot act in the same way by way of imposing 

universality through these acts.    
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Grounded in Foucault’s later work on power and subjectivity, the framework of citizen 

subject that Isin and Ruppert employ in their study of how citizens conduct themselves 

through the Internet, informs my inquiry into smart citizen for several reasons. Firstly, 

a citizenship study that is based on legal status and practice would fall short of 

understanding particularities of multicultural London where it is improbable to build a 

concept of citizenship on national identities (Raco, 2009). This means, different 

subjects that are London residents are hardly subjects of the same legal rights or 

restrictions due to being subject to different citizenship status. 4   Besides, an 

explanation of what citizenship might be based on legal status would be severely 

inadequate because the subject is not the same thing as the “subject of law” (Foucault, 

1997, p. 300). Secondly, as Graham (2005) argues, software-sorting systems in the 

urban realm are hardly simple, deterministic or one-dimensional but are complex and 

ambivalent; thus, transgressions of foreseen categories and boundaries are always 

possible. Therefore, these systems and technologies enable unforeseen forms of 

creativity and dissent (Thrift & French, 2002; Kitchin & Dodge, 2011), and enhance 

civic culture beyond the traditional political practices (e.g. voting) by allowing new 

forms of “digital citizenship” (Couldry, et al., 2014). Thirdly, following Doreen Massey’s 

(1994) quest to understand the possibility of “democracy with multiplicity" in the 

urban realm, we have to consider that the interactions in the city always take place in a 

“power geometry” in which inhabitants conform, confront, construct and reconstruct 

their lives. Therefore, I do not intend to assign a fixed or given set of attributions to 

what smart citizenship consists of, but instead, aim to look at what citizenship acts take 

place within the smart city, and what might be the nature and limits of digital 

participation.  

 

Citizen sensing, VGI, citizen science 

Many scholars have attended to different ways in which citizens are involved in use 

and collection of data - particularly regarding citizen science and/or citizen sensing 

practices. For example, in his widely cited article, Goodchild (2007) puts the term 

“volunteered geographic information (VGI)” in use to describe user-generated content 

in the context of mapmaking. By using examples such as OpenStreetMap, which is an 

international collaboration to create open access, open source, and not-for-profit 

                                                           
4 I, for one, am one of the London “citizens” with significantly restricted rights due to being a 
Turkish citizen. 
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digital world map, Goodchild makes a case for “democratisation of GIS”. He lists down 

“humans as sensors”, “citizen science” and “participant populations” amongst the 

related concepts that advanced VGI, which Goodchild suggests, may be a non-costly, 

accessible, and a democratic way to make up for the absence of geographic information 

- especially in under-researched geographies. Another example is a geographic citizen 

science project, led by Muki Haklay at the UCL, entitled “Extreme Citizen Science” that 

looks into “situated, bottom-up practice that takes into account local needs, practices 

and culture and works with broad networks of people to design and build new devices 

and knowledge creation processes that can transform the world”.5  In short, this project 

aims to design bespoke tools and ways that are geographically and culturally grounded 

in order to collect, share and visualise data in a community-centric way. In another 

vein, Shilton (2010) argues for the possibilities of “empowering surveillance”, by which 

she means participatory data collection, or “participatory sensing”, carried out by 

individuals or communities to collect their own data, rather than submitting to passive 

surveillance (i.e. data collected by the state bodies). Likewise, in their report, Gray et al. 

(2016) detail several cases where communities and civil society organisations came up 

with alternative ways of collecting their data to empowering ends instead of using 

those provided by their government. In addition to these, environmental sensing is 

another realm of participation: Gabrys (2016a) identifies environmental data and the 

various ways in which it is validated, distributed and acted upon, as the sites of 

contestation that introduce new citizenship acts that are engaging with environmental 

politics. Throughout “The Citizen Sense” project she has led at Goldsmiths College, the 

research team investigated the emerging practices for monitoring environmental data  

using low-cost, and in some cases do-it-yourself (DIY) devices (Gabrys, 2016). 

It should be underlined that these examples do not imply absolute or universal ways of 

democratisation and empowerment led by distributed practices of data collection. 

Neither do they suggest that collecting digital data per se is the most useful or 

meaningful way for citizens to participate in and influence policy-making processes. As 

Haklay (2013) and the feminist geographer Elwood (2008) note, for instance, the study 

of VGI should engage with social and political questions more critically, since these 

digital practices are deeply embedded within the same power structures that these 

technologies are produced from. In addition to that, Gabrys (2016) states that when 

citizen sensing is described as merely collecting data, it is then inadequate to 

understand the practices beyond, which are required to make a meaningful change 

                                                           
5
 http://www.ucl.ac.uk/excites accessed on 31/01/2018 

http://www.ucl.ac.uk/excites
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such as organising community meetings, validating the collected data, incorporating 

analogue ways of collecting data, communicating this data with authorities, and so on. 

Therefore, democratisation of environmental monitoring technologies does not 

necessarily indicate democratisation of environmental data practices (Gabrys, et al., 

2016, p. 3). This means, digital (and data) citizenship is not confined to digital (and 

data) practices but is always part of a larger and complex network of power relations. 

Therefore, effectivity of citizenship acts is not a sole matter of incorporating 

technological affordances into acts but are practiced, redefined and contested in social 

and political realm. This is why a depoliticised debate of decentralisation of data 

collection or knowledge production will not facilitate democratisation of decision 

making in the city towards progressive ends.  

 

Civic-hacking and data citizenship(s) 

Coming back to smart citizen, as noted earlier, what is common in a variety of 

definitions, regardless of which side of the smart city camp they come from, it is mainly 

constructed by the acts of using, collecting, producing and sharing of data by digital 

means. Therefore, it overlaps largely with what Gabrys et al. (2016) call "data 

citizenship". Through these practices, it is suggested that these initiatives are a way for 

bottom-up approaches that enable “participation, appropriation and fabrication” (Foth, 

et al., 2016), a form of “2.0 version of urban citizenship” (Gabrys, 2016b, p. 211). The 

argument here is that smart citizenship does not contest the smart city, but operates 

within the paradigm of the connected and computable environments; hence, it is a form 

of “cybernetic agent”. This, however, does not imply any essential attributions 

regarding agency, empowerment, subversion or submission. The acts of a smart citizen 

are comprised of a wide spectrum that includes both submission and subversion. 

Therefore, the acts that makeup of VGI, citizen sensing, and citizen science can all be 

considered as part of the very loosely defined smart citizenship. In addition to these, I 

identify "civic hackers" and "DIY citizenship" (see Ratto and Boler, 2014 for a 

comprehensive set of examples) as also constitutive of smart citizenship. Attributions 

to civic hacking are described in various perspectives such as deploying information 

technologies to enrich civic life and enhance democratic engagement, as well as an 

apolitical category imposed by Silicon Valley (Shrock, 2016). Although acts of DIY and 

civic hacking are mainly understood as part of subjectivities contesting top-to-bottom 

smart cities, they indeed operate within the modes of smart city or computational city. 
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As I have pointed out before, top-to-bottom versus bottom-up debate does not critique 

the essential principles on which the smart cities are built upon. In fixing where smart 

cities do not work, most bottom-up practices indeed contribute to cities' 

computability.6 Hence, “hackathons” are now integral to service design that is based on 

data, and utilised widely by many organisations varying from Google to not-for-profit 

agencies such as FCC and the ODI. In their study of hackathons, Thornham and Gomez-

Cruz (2016) conclude that datasets are the material “condition” of the hackathons in 

which “data is simultaneously obscured through the infrastructure of the hackathon 

events where the emphasis is on creativity and innovation” (p. 2).  In other words, 

datasets are the given default ambient infrastructure at these events, where hackers do 

not contest the data and the data-driven management systems, but instead, they 

underpin them by focusing on creating services with them.  As Schrock (2016, p. 3) 

notes, hacker is a “floating signifier” articulated differently across communities and 

institutions. Nevertheless, as McKenzie Wark put it, “hackers create value through 

information” (quoted in Schrock, 2016, p. 4) and thereby, they help unlock financial 

gain from data or information. On the other hand, Schrock (2016) argues that civic 

hackers have a unique role as to act on issues of public concern due to possessing 

technical and legal literacies and are closely knit with open data movement. Similarly, 

Isin and Ruppert (2015, p. 146-7) identify “hacktivism”, which is the nexus of computer 

hacking and activism, as a possible site of dissent. However, they also note that 

“hacking for” and “without a cause” are distinct modes of hacking within the enactment 

of political subjectivity.  

As Townsend (2013, p. 155) shows, initiatives such as the "DIYcity.org", which was 

emerged in North America dating back to 2008, aimed to convene a "band of geeks who 

wanted to hack their own smart cities". Coupled with manifestos inspired by the 

structure of the internet, these initiatives were designed to be open, distributed, 

participatory and organically evolved - echoing a type of second-order cybernetic 

paradigm of autopoietic systems. However, failing in sustaining themselves financially, 

these initiatives demised as quickly as they gained momentum. Still, Townsend adds 

that, despite their short lifespan, these initiatives continued to inspire a cadre of civic 

hackers, although, as he notes, grassroots movements are not deprived of "bugs". While 

Townsend sees these initiatives as an opportunity to take down the top-to-bottom 

smart city, he also points out that the "bug" in these movements is that they are only 

                                                           
6 DIY practices implied here are those that operate on digital technologies. Otherwise, DIY may 
as well refer to a larger set of acts and practices that might as well be outside of the digital city 
paradigm. 
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comprised of technical communities: "wireless geeks, Arduino7 hackers, apps 

developers" hollow of shared identity or ideology (2013, p. 165-166). This is not to say 

that Townsend approaches civic hacking critically as an act of citizenship; on the 

contrary, he still identifies hackathons, apps, Arduinos, hot spots and APIs as means to 

develop the smart city organically. Therefore, the paradox of cybernetic governance 

models is also discernible in Townsend’s smart city critique. While he adheres to the 

idea of self-governing and self-organised groups (or “organic” as he names it) as a way 

to challenge the status quo of smart cities, he does not attend to why such 

organisations have not survived in the present political, social and economic structure. 

Moreover, he also does not evidence how the smart city will be contested by using very 

same technologies that actually constitute them in the first place. 

Inspired by Townsend's positioning civic hackers as oppositional to “dominant smart 

city myths”, de Waal et al. (2017) have worked on a research project, "The Hackable 

City", whereby they investigated "the potential of digital platforms to open up the city 

making process" (p. 50).  Resonating with Sassen's (2011) call for "open-source 

urbanism", their understanding of the city as an “open platform” stems from drawing 

parallels between city making and computer hacking (de Waal et al., 2017): an 

ostensibly post-humanist repetition of a cybernetic idea. However, the “hackable city” 

cases they look at are not those that are powered by apps and Arduinos, but instead, 

they are about space appropriation and community building. As such, what is implicit 

in all these studies is the inherent social capital in building the sense of community and 

cooperation, and the political and economic environment that led to their emerge  that 

goes beyond the affordances of any app.8 Therefore, their approach to city through 

computational metaphors notwithstanding, many of the examples found in de Waal et 

al. (2017)'s study are about acts of “citizenship”, and not the affordances of the 

“digital”. As they also explain, “these collectives do not happen in a vacuum”, but rather 

“within legal, regulatory, economic and social frameworks” (de Waal, et al., 2017, p. 

56). As such, on a brief note, they admit that the single-handed focus on the notion of 

hacking might result in undermining democratic systems by favouring privileged 

groups. For this exact reason, their way of using computer (i.e. a calculating machine 

built on optimisation) as an analogy to city, together with acknowledging social and 

institutional aspects as an afterthought, is an excellent example of applying cybernetic 

                                                           
7
 Arduino is an open-source electronic prototyping platform enabling users to create interactive 

electronic objects. (www. arduino.cc) 
8
 Foth et al. (2016) also argue for the importance of social capital and cultural capital with 

reference to Bourdieu in their discussion of smart citizen. 
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principles onto social systems. This means, the extent of their critique to smart cities is 

highly dubious. 

Gabrys (2016b, pp. 217-219) argues that participatory digital urbanism tends to depict 

cities as hitherto "read-only", which can be turned into "read/write"9 spaces. 

Therefore, hacking becomes an intervention in writing to transform read/write into 

"read/write/execute", in which "remaking" and "hacking" emerge as "civic duty" (p. 

219). Describing data-driven urbanism as one that is “responsive”10 is a recurring 

theme in many smart city proposals, including those that participatory narratives seem 

to be rejecting. Arup (2010) for instance, described the smart city as interactive, 

responsive, flexible, engaging and adaptive as opposed to the inflexible, 

monofunctional and monolithic cities of the twentieth century. Therefore, operating 

within the same logic of cybernetics, according to Gabrys (2016b), the read/write 

trajectory requires "input and output, sensing and actuating", thus  

participatory practices are still bound to computational modalities that would appear 

to open up digital participation to a wider set of inputs but which continue to restrict 

the potential of inputs to set registers of computational recognition. Whatever falls 

outside  recognition will simply not compute. (p. 217) 

Gabrys' concern resonates with those of Mattern's (2017) regarding the conception of 

the city as a computer or "the internet writ at large". As Mattern (2017) notes, the 

intelligence of city is much more than what is revealed by the computable data. 

However, what is left outside of the read/write paradigm does not unfold within digital 

participatory urbanism that includes civic hacking and other forms of data citizenships. 

While Townsend, for example, does not attend to shortcomings of app and API driven 

hacking as such, he is not alone in this negligence. As Gabrys (2016b, p. 218) 

elaborates, Sassen's proposal of "open source urbanism" operates within the same 

paradigm whereby cities "talk back". Here, Sassen (2011) makes a case for “urbanising 

technologies” to allow cities reflect their "incompleteness" as opposed to closed 

systems enforced by “smart technologies”.11 According to her, cities should be let "talk 

back". Given that this is nonetheless not a straightforward process, Gabrys rightly 

questions the ways in which this "communication" will take place, and who will be 

                                                           
9 Read-only and read/write are indeed computational terms. 
10

 For instance, Goldsmith and Crawford’s book The Responsive City: Engaging Communities 
Through Data-Smart Governance (2014) is a manifestation of conceptualising data-driven 
urbanism as a matter of “responsiveness”, which can only be achieved by digital data practices. 
11

 In doing so, Sassen makes a distinction between what she calls “urbanising technologies” and 
“smart technologies”; this is a demarcation this thesis aims to refute.   
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translating this talk. Sassen's lack of convincing examples of "civic" knowledge sites 

(e.g., highly privileged SENSEable City Lab at the MIT), where “urbanising technologies” 

are emerging, indeed foregrounds the complexity and the political nature of 

participation in a smart city. Similar to Townsend and de Waal et al., arguably, Sassen 

also presents “hacking” as a form of resistance to what she classifies as “smart 

technologies”; however, while hacking provides a way of “‘clogging’ the machinery”, it 

does not necessarily mean an equitable distribution of “speech” (Deleuze, 1995, p.175) 

as these practices do not bring “the politics of expertise” into question (see Pritchard & 

Gabrys, 2016).  

Having noted these complexities, Gabrys, however, sees an opportunity in faltering and 

incompleteness of digital sensory systems in terms of raising questions about 

participation and citizenship in the (computable) city. For her, this opportunity does 

not manifest itself in the technical skills of the civic hacker or in the self-motivation of 

the community organiser, but in the acts of the “idiot”. Borrowing this term from the 

Belgian philosopher Isabelle Stengers, Gabrys (2016b, p. 209) uses the figure "idiot" as 

to challenge the notion of participation and politics by revealing their complexities and 

unsettled nature. The idiot12 is not a subordinate figure, nor does it refer to someone 

that rejects or resists the computational modes of the city deliberately or tenaciously. 

Instead, s/he is a “troubling and transformative agent within participatory processes 

who cannot or will not abide by the terms of participation that are meant to facilitate 

and enhance democratic engagement” (Gabrys 2016b, pp. 209-10). Adhering to this 

line of inquiry, my realm of interrogation in the next two sections is not the disruptive 

potential of a hacker or a technically savvy DIY citizen group. Instead, in the following 

section, I am going to look into what civic opportunities London Datastore presents as I 

identify it as the interface of open data where citizens access datasets, which are 

curated by the GLA. In the consecutive section, I will look into the case of active/activist 

citizen Rosalind Readhead, in whose acts I identify the moment of productive "idiocy" 

where the taken for granted modes of digital participation are disrupted and brought 

into question. 

 

 

 

                                                           
12

 Stengers (2005) refers to Deleuze, who also borrowed the term ‘idiot’ from Dostoyevsky’s 
novel with the same title.  
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II. Access and Obfuscation: London Datastore as an Open Data Interface  
  

 
The abundance of information, and being able to see things through data do not 

necessarily lead to action (Thrift, 2014, p. 1265). With this caveat in mind, in this 

section, I will examine two case studies relating to open data in which an ordinary 

person with no “hacking” skills can access data and information available. In doing so, I 

will ask whether these tools offer any “actionable knowledge” (Argyris, 2005). 

Therefore, Gabrys' (2016) point regarding the multifaceted practices that are part of 

acting on data that go beyond access (and collection), such as starting a campaign, 

organizing meetings, communicating it with the authorities, and so on, are not within 

the scope of this section. Here, the focus is on understanding the potential for 

citizenship acts when public data is accessed openly. As such, the study in this section 

is limited to understanding what LDS and the app MyLondon within provide as part of 

smart citizen acts. As explained briefly in the previous chapters, the ambiguity of the 

target group notwithstanding, LDS emerged as part of the Transparency Agenda, in 

order to open up new communication channels between public bodies and citizens. 

Therefore, as for citizens interested in the matters of London, it is the interface, where 

open data on the performance of the city is accessed.  In other words, this interface is 

the “mediation” of what GLA curates to present as for data pertaining to London 

(Galloway, 2012, p. 31).  

 

 

London Datastore 

 

As discussed in Chapter 3, what counts as the urban data is an ambiguous and an 

amorphous category, which may relate to a vast set of data sources. Given that the 

majority of urban infrastructure is subterranean or ambient –so,, far from the vicinity 

of city dwellers- data processes relating to how a city works become even more 

ethereal. Therefore, one way of making these processes more comprehensible is to 

render and visualise real-time data produced by sensors and software by means of 

“city dashboards” (Kitchin, et al., 2015). Typically, these aim to visualise real time and 

dynamic performance of the city by way of displaying traffic flow data, real-time 

information on transportation network, air quality data collected from the sensors, and 

even data from social network websites such as Twitter. London City Dashboard, a 

web-based prototype developed by UCL’s Centre for Advanced Spatial Analysis (CASA) 

in April 2012, is such an example (Figure 4.2). This dashboard provides various types 
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of data ranging from traffic camera views from around the city to the news related to 

London, even including a mood indicator using a happiness index developed by London 

School of Economics (LSE). It does not host or produce any data, but streams available 

datasets from various sources. Although it is a powerful demonstration of real time 

indicators, it is also a narrowly conceived one that does not engage with critical 

epistemological questions (also see Mattern, 2015a; Kitchin, et al., 2015). Nevertheless, 

having been designed as a proof of concept, as the world’s first real-time city 

dashboard to be presented at a Smart City conference in early 2012, it was not 

intended to be used primarily by the city dwellers to monitor their city’s performance 

(Batty, 2015) .13 Nor is it actively being developed or maintained (O'Brien, ND). LDS, on 

the other hand, having dropped its initial name “dashboard”, is particularly designed to 

provide members of public with datasets to monitor the city’s performance following 

the principles of open data. As explained in the previous chapter, this was due to an 

initiative led by Emer Coleman and her colleagues to create a “communal and 

collective” platform that would help engage with a wider group of people than city 

officials and big technology companies.  Therefore, in line with open data principles, it 

provides datasets accessible to anyone, without having to register or pay, rather than 

aiming at visualising how the city performs by using real-time data. While it contains 

data pertaining to London’s performance on various grounds (e.g., housing, 

unemployment rate, air quality and so on), as I will be explaining in detail, LDS is 

primarily an open data repository rather than a dashboard as such.  

 

                                                           
13

 This API was later used in the “dashboard”, which was made up of several iPads inserted in a 
wall in the Mayor’s Office in 2013 (Bartlett & Tkacz, 2017)  
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Figure 4.2: London Dashboard by CASA, UCL (Screenshot) 

 

The first version of the LDS was launched in 2010, initially containing around 200 

datasets. Later, in July 2012, a new version with the name “London Dashboard” (Figure 

4.3) replaced it and contained the visualisation of the key datasets that were identified 

by the GLA. The latest version14 (Figure 4.4) was launched in November 2014 with 

many more features, for example, interactive maps, APIs, and indeed dashboards, but 

those that are created on static data. As of September 2017, it contains around 1600 

                                                           
14 A London-based start-up company called DataPress, who built this latest version by way of 

winning GLA’s procurement worth 85,000GBP in 2014, designed both backend and frontend. 
Whereas uploading and maintaining the datasets, as well as looking after the open data 
management system, CKAN (The Comprehensive Knowledge Archive Network) is taking place 
in-house at the GLA.  
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tables15 that attract 70,000 visits per month, according to the response I received for 

the information request I submitted to the GLA. These datasets are in a mixed format 

with a couple of hundred datasets being in PDF, ZIP or JPEG formats, which means that 

they are not all machine readable, and thus cannot be considered as open data, and 

cannot be used for the purposes of building an app. While this is not a hindrance for 

individuals to download and use datasets for other purposes, it presents a great 

limitation to GLA’s quest to enable web applications (or “the next Citymapper” as they 

put it) by an API that would allow real-time data queries.16  In a study of city 

dashboards within different smart city strategies, Barns (2018) classifies the LDS as a 

“data marketplace” instead of a “data repository”. Referring to the City Data Strategy 

(Romualdo-Suzuki, 2016), she suggests that the objective of the LDS is “data services 

innovation” only, whereas according to her, “data repositories” are also about 

transparency, besides innovation. In other words, she does not identify the LDS as a 

project of transparency; for her, this is rather a data marketplace and not a data 

repository. This is despite her acknowledgement of relevance of open data movement 

and Coleman’s participatory aspirations to the establishment of the LDS. However, due 

to taking the City Data Strategy as the starting point to frame the LDS instead of looking 

into the types of datasets that is actually provided, Barns’ analysis quickly jumps to the 

conclusion and thus differs than mine. It is true that the City Data Strategy makes a case 

for the LDS to become a city data marketplace, but as I explained briefly, the majority of 

data present on the LDS are not machine readable. As such, there is a discrepancy 

between the imagined LDS in City Data Strategy and the LDS that actually exists, which 

was also brought to my attention during my interview with a GLA employee. This is 

partly because, this strategy was extracted from Romualdo-Suzuki’s PhD thesis 

completed in 2015, which outlined a roadmap for London that is entitled Data as 

Infrastructure for Smart Cities. Therefore, as it became apparent during the interviews I 

have carried out with the GLA employees, there is an ambiguity around the authorship 

and implementation of this strategy. Furthermore, in November 2017, the GLA 

announced the establishment of City Datastore, “a private twin to the LDS”, that aimed 

to drive wider adoption of machine learning, allow the creation of new data, and 

provide a robust data infrastructure (Collinge & Hodgson, 2017). In other words, this 

                                                           
15 It should be noted that “a table” is not a “dataset”. Some datasets are in multiple formats and 
that yields a higher number than of actual datasets. Besides, the number of visits does not 
correspond to the number of users because this number is not captured according to the IP 
address, which means the same people might be visiting LDS numerous times and yet each time 
is counted as a visit. 
16

 https://data.london.gov.uk/what-will-be-the-next-citymapper/ Accessed on 15 March 2018 

https://data.london.gov.uk/what-will-be-the-next-citymapper/
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new data store does not operate on open data principles,17 but aims for data sharing 

across London amongst the related organisations to facilitate Big Data and machine 

learning applications. Shortly, due to her reference to the City Data Strategy, Barns’ 

(2018) suggestion of “data marketplace” suits more to the City Datastore, and not the 

LDS. 

  

 

Figure 4.3: London Dashboard interface in 2012 (provided by a GLA employee) 

 

 

 

                                                           
17

 Although I got in touch with the managers of this project to see a demonstration of this new 
data store, I was told that it was only open to the 'stakeholders'. 
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Figure 4.4: London Datastore interface as of 2017 (Screenshot) 
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While the GLA initiated and is maintaining the LDS project, it is not the only data 

publisher on LDS; there is a variety of data publishers listed including private sector 

companies such as Arup, although there is no dataset published by them as yet. Others 

include individual boroughs as well as governmental departments such as Department 

of Education and Office for National Statistics (ONS), which –again-suggests that the 

type of data pertaining to London is very broadly defined. A great majority of datasets 

can be considered as statistics for government use without further analyses on what 

these numbers might mean. These topics include health, education, employment and so 

on. What might be considered as sensor data are those of air quality, which are 

collected in collaboration with King’s College. Under the section “apps & analyses”, 

there are several reports on transportation, labour market, poverty and so on. These 

reports include simple x/y axis graphs but other than these, there are no data 

visualisations that might be considered as constructing knowledge or “acts of 

interpretation” via data visualisation (Drucker, 2014). In their chapter on smart cities 

and citizenship practices within, Foth et al. (2016) describe LDS as a “prime example of 

how a data store can provide an impetus to the creation of services and added value 

from data” (p. 230). However, neither in Foth et al.’s chapter, nor on LDS, there are any 

cases of new services emerged as a result of this particular initiative18 (hence the GLA’s 

initiative for another version of City Datastore as explained above).  

Abiding by open data principles, there is no subscription requirement; thus, LDS does 

not collect any demographic data regarding the users, which makes it improbable to 

know which social groups make use of LDS.19 However, given the nature of types of 

data presented here, it is possible to suggest that academic researchers and public 

sector workers would make use of them mostly. Considering Foth et al. (2016)'s note, 

that it is the personalised data (e.g., self-quantification and data collected and produced 

by connected devices), and not the city logistics as such, that are the core of the “true 

Smart City”, it is rather vague how this website relates to particular computational 

modes such as connectivity and sensor networks. Therefore, besides opening up data 

strategically and deliberately (Birchall, 2016), data on LDS do not provide much sense, 

if any, to users about the extent and the type of data collected with regards to smart 

city applications in London. Therefore, it lacks in providing citizens with an 

opportunity to monitor and understand the ways in which smart city technologies (e.g., 

                                                           
18

 Citymapper and other transportation apps use TfL’s real-time data and APIs. 
19 They use Google Analytics to track basic information on visitor traffic. 
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sensor networks, connected devices and so on) operate. On the other hand, this exact 

absence of real-time data feed differentiates LDS from those of "widgetised" 

dashboards that are designed to provide a sense of a city that is an efficient machine 

(see Mattern, 2014). Therefore, LDS does not contribute to the "control room" 

metaphor, nor does it further the idea of presenting “the city as it actually is” (Kitchin, 

2014) such as those built in the cities in the USA and Australia (see Barns, 2018 and 

Mattern, 2014), which strive to display real-time data on how the city performs 

through widgets.  

In terms of understanding this data repository as one that assists in claiming rights, it 

is highly questionable whether these datasets provide actionable data upon which a 

citizen can act. According to Sheila Jasanoff (2017), the foundational exploration of how 

power works through datasets and associations are not found within their validity or 

reliability, but within the ways in which they are constructed. In order to create a 

societal impact, information provided by data should be actionable, which means they 

“must show people both something actual and something that begs to be investigated, 

explained, or solved” (ibid, p. 2). In other words, in order to prompt a social impetus, 

“data must be seen as problematizing the taken-for-granted order of society” (ibid). 

Therefore, besides the requirement of technical skills and means to access, for 

“effective use” (Gurstein, 2011), data should be presented and collected in ways that 

would trigger action in order to empower and enable different forms of participation.20 

However, data available on LDS have little potential to prompt a participatory or 

subversive act.  This is not to say that data or reports available on LDS would not be 

useful for various research activities. As I mentioned, surely they would make sense for 

scholarly research, journalists and public workers. For example, in their study of open 

data assets use by the community, Mark Braggins and Giuseppe Sollazo (2017, p. 11) 

(who are both open data advocates), conclude that data journalism is the sector that 

made use of open data most. Whereas, they show that for other sectors such as social 

enterprises and community groups, the use of open data has been “hit and miss”.  They 

note that there is a “striking lack of use of data released by local authorities” as their 

interviewees explained that these datasets are not granular enough to be useful for 

their cases (Braggins & Sollazzo, 2017, p. 64). A case where open data has been a “hit”, 

for instance, is when social enterprises made use of some datasets (e.g., Indices of 

Multiple Deprivation being the most popular one) when applying for funding grants. 

                                                           
20

 It should be noted that data is political, and data visualisation is a form of knowledge 
production, which is also political (Drucker, 2014).  Since data are always produced within the 
relations of power, no visualisation or presentation will be value-neutral. 
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Therefore, the peril is that the fact that this data can be used within some specialised 

research, inevitably produces universalism as it entrenches the claim that everyone can 

act on the data published by the local authorities.  

 

Appification of London Datastore: MyLondon 

Besides the critical issues discussed above, together with the widgetised “MyLondon”, 

which is a part of LDS, new considerations come to surface through what this app 

displays and obfuscates. In order to exemplify what type of applications can be 

delivered via APIs provided within LDS, “MyLondon” is designed to help people moving 

to, or within London, to choose the best place according to their priorities. Since it is 

under the section with the title “developers” and that there is a link to a Github page to 

access more information and the API, this map is intended to inspire developers as to 

what possible apps and interfaces might emerge from data found on LDS. Built on 

OpenStreetMap, designed and coded by the collaboration between DataPress and LDS, 

MyLondon aims to provide data and information per block in any given neighbourhood 

in London. This application is built on open source standards, and so, encourages 

developers to build similar "data maps of their city with interactive data pop-ups".21 

Despite the ambiguity as to what the primary motivation behind this app is (i.e. is it 

only a demo? Or, a product to be used?), it needs to be approached analytically and 

critically. This is because, even if it is thought as a demo, this app is a public interface of 

open data embedded in LDS. Therefore, it is important to attend to what type of 

knowledge it prioritises and uses as a normative force by rendering select datasets into 

an interface (Marres & Gerlitz, 2015). 

MyLondon is designed to adjust the priorities of four main criteria defined by the GLA: 

“schools”, “number of green spaces”, “public transport”, and “safety”. In addition to 

these, after adjusting the cursor to the amount of rent per week according to the 

affordability, the suitable blocks reveal on the map in terms of changing colours (Figure 

4.5– pink is 'very likely', green is 'less likely', grey is 'unlikely'). The amount of rent that 

is affordable is the main determining factor, unless it is kept at a very high value, 

because only after then the priority of other factors starts to make a difference on the 

availability of areas. This suggests that only when one has a high purchasing power, 

                                                           
21

 https://github.com/datapressio/mycity 
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then they have the option to choose a location to live that fits their priorities.22 When 

clicked on blocks, there also appears additional information on the area regarding the 

average rent, school performances, proximity to Bank Station, safety, and the amount 

of green spaces in the area (Figure 4.6). All these categories and titles included within 

information map are considered universal categories, displayed in a dashboard sense 

visualising the 'performance' of the specific blocks. 

 

 

Figure 4.5: MyLondon (screenshot) 

 

                                                           
22 This is of course not surprising given the bleak housing conditions in London due to 
speculative real estate market in London. 
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Figure 4.6: MyLondon Infobox (screenshot) 

 

In order to understand the type of epistemologies provided through this map 

application, I chose to focus on the area that I currently live in, Stoke Newington, within 

Hackney Borough in north-east London. Being ranked the second most deprived local 

authority in England in the 2010 Index of Multiple Deprivation, Hackney is now the 

eleventh in the most recent index that was in 2015. Moreover, while its 42% of Lower 

Super Output Areas (LSOAs) were in the top ten per cent most deprived in 2010, it is 



 189 

now only 17%. As noted by the Council, compared with other local authorities, it has 

become significantly less deprived in terms of income, employment, housing and so on, 

but has become more deprived in relation to crime (LB Hackney Policy Team, 2018). 

With house prices soaring by 702 per cent from 1996 to 201623, Hackney has 

experienced a drastic change way above average in London. Stoke Newington, with its 

Whole Foods24 shop opened up as early as 1998, has been at the forefront of 

gentrification in this borough, and subsequently, contains both the least deprived and 

top 20% most deprived LSOAs in England - side by side (ibid). Despite the dramatic 

change it went through in the last couple of decades, this area still consists of diverse 

social groups with different ethnic,25 economic and social backgrounds. In other words, 

quite typically of East London neighbourhoods, thanks to blocks of social housing 

surviving amidst highly expensive terraced houses, the inhabitants of this area are far 

from a homogenous group.   

 

The flat where I live is located on the corner with two facades looking at different 

streets. When I click on the block that consists of one side of the street I am living on 

(designated as the 'first area' on the Figure 4.7), the average rent per month for a one-

bedroom flat appears to be £3055 per month. According to “area description”: 

The residents of these areas are likely to be recent graduates who are employed in the 

communications, scientific and technical sectors. Pre 2001 EU countries are well 

represented, and travel to work on foot or by bicycle is more common than average for 

London. 

“Regional description” is: 

There are many young, single professionals in this Group, living in Zone 2 of the London 

travel network. Compared to the London average, few individuals originate from the 

Indian sub-continent, but Mixed ethnic groups [sic] are well represented, as are 

migrants from pre 2001 EU countries. A large number of households comprise full time 

students in shared or communal establishments. Individuals rent within the private 

sector, are well qualified and are employed in a range of professional, scientific and 

technical occupations. 

It remains curious as to what the difference is between “area” and “regional” 

descriptions as well as how the boundaries of these blocks are determined. Due to lack 

                                                           
23

 https://www.homesandproperty.co.uk/property-news/buying/hackney-records-biggest-
house-price-growth-in-london-average-property-prices-soar-by-700-per-cent-in-a108221.html 
Accessed 27 March 2018 
24

 See Anguelovski (2015) for a study of conflict around Whole Foods stores regarding 
gentrification in racially mixed areas in Boston. 
25

 In Hackney, only 36% of the residents identified themselves as White British in 2011 
Consensus (LB Hackney Policy Team, 2018). 

https://www.homesandproperty.co.uk/property-news/buying/hackney-records-biggest-house-price-growth-in-london-average-property-prices-soar-by-700-per-cent-in-a108221.html
https://www.homesandproperty.co.uk/property-news/buying/hackney-records-biggest-house-price-growth-in-london-average-property-prices-soar-by-700-per-cent-in-a108221.html
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of information on the app, I had to inspect through the lines of codes available on 

GitHub to figure it out that these areas designate LSOAs. Besides, “pre 2001 EU” is not a 

meaningful classification as the enlargement of EU from 15 members to 25 took place 

in the year 2004. Even if we consider that this is a simple typo, except for invoking 

stereotypes, the underlying reason for such a differentiation amongst the EU countries 

is also unclear. This information is bundled within the codes connecting to a database 

located on Amazon Web Service; so, the issue cannot be clarified even by an inspection 

of codes. Read together, area and regional descriptions provide such a generic outlook 

that, these could be easily said for many different neighbourhoods in London. Lastly, 

the given average rent is almost three times more than what we pay in reality.  

 

 

 

Figure 4.7: The inquired blocks on MyLondon (screenshot) 

 

 

When I click on the other side of the same street (designated as the 'second area' on the 

Figure 4.7), the average rent for a one bedroom flat unexpectedly falls to £2756 per 

month despite the area and regional descriptions, both of which hint at a much more 

affluent group of residents classified as "Super Group" in “area description”. “Regional 

description” also changes: 

Predominantly White (sic) in ethnic composition (including individuals from other pre 

2001 EU countries), these households cover the full family life-cycle age spectrum 

meaning that, over-all, fewer households than the London average include dependent 
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children or students. Residents are highly qualified, employment rates are high and 

employment is concentrated in the technical, scientific, finance, insurance and real 

estate industries. 

I would agree that the residents habiting these blocks are surely more affluent than the 

London average; nonetheless, in everyday life, it is hard to observe a clear distinction 

between each side of the same street. Therefore, I find it dubious as to what “Super 

Group” designates, or, even whether it is an administrative type of classification in the 

first place.  

 

Lastly, when I click on the tiny area that is designated with pink colour (the 'third area' 

on the Figure 4.7), which suggests that it is fairly suitable for me according to the 

amount I have set to be affordable for this exercise (£250 per week per person), the 

average rent drops down to £894 per one bedroom flat. Similar to the amount of 

average rent, the safety indicator also drops down to “below average”. The area 

description for this tiny area is an abridged one: “These ethnically diverse areas also 

house some students in communal establishments”. In this significantly short 

description, there is no mention of how inhabitants in those households commute to 

work, nor is there a breakdown of ethnical background to the contrary of detailed 

information available in the previous area descriptions. The regional description also 

changes, but is more elaborate: 

Concentrations of this Group are found in densely populated areas of flats. Many 

families have children of school age and many residents are of Bangladeshi origins, 

along with high numbers of households describing themselves as Black or as coming 

from Mixed or Other ethnic groups [sic]. There is a high incidence of households in 

which the main spoken language is not English. Levels of highest qualifications are 

below the London average, although some residents are full-time students living in 

shared accommodation. Levels of unemployment and part-time working are above the 

London average, while many of those in employment work in administration, or in 

accommodation and food services industries. 

The predominantly affluent white composition of “Super Group” is no more in this 

block. Moreover, unlike the previous descriptions, this one does not indicate as to 

whether residents in this block also adhere to healthy and sustainable modes of 

commuting such as walking and cycling. From the dramatic decrease in rent, it is 

evident that this blog designates social housing -surely one of many in the area- but it is 

not clear to me as to why this particular one is less safe, or that it is important to 

mention that primary language in households may not be English. After all, as indicated 

in the previous descriptions, the other blocks also contained many households that are 
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migrants from EU countries; thus, English may as well be not the primary language in 

these households.   

 

My aim with this exercise is not to test the veracity of data and information provided 

(although worth noting that as a current resident, I have inevitable doubts about it 

too). 26 Instead, I am interested in the ways in which data is both presented and 

obfuscated on this map, as well as questioning the logic of classifications and what is 

revealed as well as what is concealed. According to Galloway (Matviyenko, et al., 2015), 

obfuscation is common to all technical systems, hence apps too, and it is not necessarily 

nefarious. He adds, nevertheless, that we need to approach it critically; because, it is 

also through obfuscation that power is obscured and naturalised. Therefore, in my 

quest to understand what acts of citizenship are evoked with this map application, 

obfuscation becomes a matter of power that is embedded in these systems. Reading the 

descriptions and testing out several other blocks within the same area, it becomes even 

more perplexing in what ways these descriptions reflect one’s experience of living in a 

particular neighbourhood. Given that this map aims to help people get an idea of 

London neighbourhoods if they intend to relocate, the type of information available 

here is far remote from being situated and experiential. Instead, judging by the codes 

on GitHub, it appears that this map visualises economic and social indicators pertaining 

to LSOAs. As such, they do not "honour the multidimensionality and collectivity of the 

city, [and] the many kinds of intelligence it encompasses" (Mattern, 2014). As these 

three blocks I have investigated here are within the same proximity to same schools 

and green spaces, the distinguishing information is limited to “area” and “regional” 

descriptions, which are somewhat limited to the ethnic and economic background of 

residents. Surely, there is much more to life in Stoke Newington rather than 

designating a block with affluent, predominantly white “Super Group”, and another 

with ethnic minorities with high levels of unemployment. One may say this disparity is 

a testimony of gentrification, and that there might be opportunities to act upon the 

inequalities it produces. However, I would argue that any neighbourhood is much more 

than the vaguely inscribed ethnic and economic compositions of its inhabitants, and as 

such, implications of gentrification manifest in much more complex ways than this app 

reveals.  

 

                                                           
26

 Although it is worthy of mentioning that in some other trials I have come across contradicting 
area and regional descriptions such as while former states that the majority of houses would be 
privately rented, the latter mentions the opposite, that much of the houses within the same 
block would be within social housing sector. 
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Besides the dubious epistemology this map produces, the absence of a clarification of 

what types of datasets are channelled into its design forecloses on further 

opportunities of having meaningful engagements with it. This is particularly significant 

given that this map is powered by open data and embedded in LDS, which was created 

to engage citizens and the GLA in different ways. However, not allowing any forms of 

two-way dialogue, as well as 'black-boxing' the ways in which data is collected, 

analysed and displayed, this map does not go further than pursuing an app-centred 

open data initiatives. Operating within the logic of "government as a platform" 

paradigm, where "appification" of open data is the main goal, this map fails in 

providing citizens with an opportunity to engage with their neighbourhood in an 

actionable way. Instead, similar to other location-based apps that help consumers 

make choices (e.g., Foursquare, Toptable, and so on), here, what is also intended is to 

help citizens/customers choose “the right” neighbourhood that they can afford. As we 

saw in earlier chapters, economisation of open data has taken place by underlining its 

potential to create apps. As Bell (2013) says in her blog piece entitled "It's appy hour!" 

written for Nesta, "Want to live an easier city life? There's (most likely) an app for 

that”. In this piece, she predicts that apps would "scale as vital elements of our public 

services provision" and ends on a positive note that the day when we all take part in 

public life is just around the corner thanks to app boom enabled by open data. 

However, as I showed in this exercise, “appification”, in My London's case, does not 

only result in immense simplification of what it means to live in a particular 

neighbourhood, but also fails to provide any effective engagement to take part in public 

life. 

 

 

III. Action and moments of (idiotic) interventions within smart 

citizenship 

As mentioned earlier, there are different ways in which citizens can get involved in 

data practices, and some scholars suggest that these practices could indeed be 

mobilised to tackle social inequality when they prompt data collection and access in 

democratic ways. For instance, Shilton (2010, p. 138) argues that there is an 

opportunity for reaching social justice goals by way of community mapping and 

personal documentation. Here, the opportunity lies in the process of being involved in 

data collection and/or analysis, rather than being a passive consumer of an app. An 

example of an attempt to understand how to materialise data in a way that it matters 
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for a group of people can be Taylor et al. (2014)'s experiment of monitoring traffic data 

in a collaborative and participatory way.  Similar to my aim here, these studies’ object 

of research is also not technical experts, but ordinary people, and the ways in which 

they participate, contribute, and assign meaning to data. However, in contrast with the 

emphasis on collaborative practices and community building in these works, in this 

section, I will be looking into a case of an individual, Rosalind Readhead, following her 

quest to ban private cars entering into central London. As I will explore, this case is 

revealing in many ways that are central to this study, such as the inevitable 

contingency in data practices. Whereas, it is also quite particular regarding how 

Readhead has the means to spare a considerable amount of time -and in some cases 

material funds too- for her cause.27  On the other hand, within the performativity of 

Readhead, her ambition, means and technical literacy notwithstanding, there are still 

moments of productive “idiocy” whereby she slows down the processes and disrupts 

the otherwise settled nature of urban participation. In these moments,  she ostensibly 

seems to be not “succeeding”. However, resonating with Gabrys' assertion that effective 

participation consists of more than democratising collection and access of data, what 

Readhead cannot “achieve” becomes indicative of nature and limits in (digital or 

otherwise) participation in the city for a citizen. 

 

At Future Cities Catapult, in 2017, during a week-long event on smart cities, where the 

audience was mostly business oriented, at the end of a session, somebody stood out 

within the audience when she asked the only challenging (political) question during 

the Q&A. Throughout the week, most of the questions were about how to eradicate the 

barriers that slowed down the process of turning London into a data-savvy city. This 

session was on 'autonomous vehicles (AVs)', and had started with an emphasis on the 

necessity of discussing the smart city technologies as a matter of “securing UK’s 

leadership in the global market”. Readhead’s question to the speaker, on the other 

hand, was about the transparency of the algorithms (or lack thereof) that run the AVs. 

She was mainly concerned about the opaqueness as a matter of democratic 

participation in the city rather than a problem of technicality. When addressing the 

problem, Readhead was using an academic lexicon, and it was clear that she was trying 

to raise a point while posing a question. On account of the "sensitivity of the issue", the 

                                                           
27 It should be noted, however, her privileges are not presented here as the main drive in her 
dedication to her cause by any means.  As Margaret Archer (2007) states, “there is no one-to-
one relationship between social position and individual disposition in terms of actions and their 
outcomes. Instead, there is always some variability in the courses of action taken that is 
attributable to personal subjectivity” (p. 23). In agreement with that, Readhead has a strong 
personal drive that underpins her campaign where her privileges provide her with the means. 



 195 

speaker chose not to answer her question, and following this unsettling disruption, the 

moderator ended the Q&A abruptly, without letting her elaborate on her concerns. I 

figured out later that, she was Rosalind Readhead, a figure known to policymakers in 

London, especially to those who are working on transportation. During our interview, 

when I asked her how she would define her actions, answering in a relational way, she 

said it would depend on who was asking. Because, she was described as an activist, a 

radical, a campaigner, and even a politician since she stood as a Mayoral candidate 

during the 2016 elections. Besides, she said, people often viewed her as a lobbyist too, 

because in her opinion, she did not go on the streets to protest such as an activist 

would do, but instead, engaged closely with policymakers; so, in her opinion, an activist 

or a radical may not describe her accurately.  

 

Readhead's interest in AVs instigated when she realised that her campaign "Ban 

Private Cars in London" was hijacked by stealth by the AV advocates. As the name of 

her campaign puts it clearly, Readhead is advocating for minimising the number of 

motor vehicles going into London. She told me that her main concern was “spatial 

economics”, because, cars took up too much space within the city. Being active in 

community meetings and events organised for improving walking and cycling 

conditions in London, Readhead soon grabbed  AV advocates’ attention of since they 

were using a similar line of arguments. Their respective campaigns overlap as they 

both draw attention to private cars' potential for injuries and fatalities, as well as AV 

advocates’ claim that driverless cars will help decrease car ownership, cause less 

congestion and thereby less pollution (The Economist, 2016). According to Readhead, 

due to these ostensibly similar goals, corporate AV advocates started to 

instrumentalise her campaign to their own ends, whereas their ultimate objective was 

in fact in contradiction: Readhead campaigns for no private cars, whereas AV advocates 

want to replace those used today with AVs. This means that the AV industry does not 

essentially attempt to the same motives that are fundamental to her campaign such as 

re-allocating the space currently used by cars (i.e. roads and parking spaces) to housing 

and public spaces.  In order to protect her campaign and understand the implications 

better, Readhead subsequently started to research the contentious questions regarding 

AVs. As a result, since then, she has developed an understanding of social and 

environmental implications of AVs; thus, her campaign evolved in new directions. 

 

The ways in which Readhead makes use of digital platforms for her campaign are 

multiple; i.e. she performs “digital citizenship” in various ways. For instance, as she 
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explained, Readhead managed to develop a considerable amount of knowledge on AVs 

and their social and legal implications due to her interactions with her "community" on 

Twitter.  In that respect, she thinks of Twitter as indispensable for her campaign. 

However, it is more on the level of interacting with people with the same interests and 

exchange knowledge. When I asked if she has ever used LDS to provide quantitative 

evidence for her reports that substantiate her campaign, Readhead answered “no”, 

since the type of datasets she has been looking for were usually not found in this data 

repository. She, nevertheless, uses many of the datasets provided by TfL for her 

impressively rigorous research that is available on her website.  When the datasets she 

needed were not readily available, Readhead had to become more creative and take 

advantage of haphazard moments in order to access the data she needed. For instance, 

for her quest to find information on the motor traffic composition within London's 

congestion zone, she filled in an FOI request to TfL. The data she was willing to acquire 

were the number of private cars going into the congestion zone outside of the 

congestion charge hours (i.e. after 6 pm and on the weekends). This is because, she had 

observed that, compared to the charged hours, traffic was significantly more congested 

after 6 pm, and that this had adverse consequences for cyclists, pedestrians and 

residents. In other words, for those who opted in for more sustainable and healthier 

ways of commuting, such as cycling and walking, increased levels of congestion after 6 

pm was detrimental. Therefore, she wanted to find out as to whether congestion charge 

had a real positive impact on controlling the number of motor vehicles in central 

London as often advertised by the city officials. To get this data, firstly, she filled in an 

FOI request to TfL; but within this process, she found language to be a "disempowering 

barrier", because the ability to ask the right question required expertise in both legal 

terms and technical aspects. This is of course a remarkable example of the difficulty of 

engaging with bureaucratic procedures for an ordinary citizen, especially given the 

level of Readhead’s dedication and self-developed expertise.  In these cases, she said 

she got assistance from people on Twitter with the same interests in order to acquire 

the appropriate lexicon. In a way, Readhead indeed "crowdsourced" the information 

she needed.  

 

After she submitted the FOI, she got no response, and therefore had to find a different 

way to retrieve the data she needed to validate her presumption. Deciding to go to the 

source directly, and thereby circumventing the bureaucratic steps, as a frequent 

participant at the public meetings at the City Hall, Readhead managed to get hold of 

Mike Brown, the Transport Commissioner at TfL, at the end of one of those meetings. 
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The reason she was able to approach him was that TfL employees leave the meeting 

room together with the public, whereas City Hall employees use an exit that is 

exclusive to them. Having managed to convince Brown, whom she knew personally due 

to her Mayoral candidacy in the previous elections, Readhead received the dataset in a 

month's time. In order to respond Readhead's request fully, this dataset was a product 

of a new type of analysis that was able to differentiate between HGVs, privately hired 

vehicles (PHVs) (i.e., Uber run cars and minicabs), and private cars. Whereas 

previously, the classification was only possible between black cabs, public 

transportation and privately owned vehicles (which included all types of PHVs). The 

differentiation between PHVs and private cars was possible due to a new way of cross-

referencing of number plates applied for this dataset. The result was supporting 

Readhead’s observation remarkably: the dataset proved that the number of vehicles 

that came into central London indeed doubled after 6 pm and tripled at the weekend. 

As she noted, this is very significant regarding air pollution, and has many implications 

for those travelling across London after work, and may be significantly limiting if they 

prefer to walk or cycle to commute.   

 

As noted earlier, using smart gadgets, being highly active on social media (particularly 

Twitter), and running her own campaign blog, Readhead is a digitally connected 

citizen. Furthermore, she even studied a basic HTML course as she felt the need to 

advance her computer literacy. As such, she perfectly fits the definition of idealised 

'smart citizen' as portrayed in the definitions given in the opening of this chapter. Still, 

despite her digital skills and outstanding levels of engagement with policymaking, 

there are still haphazard moments of "idiocy" in Readhead's story. At first, this may 

come across as contradictory as the type of citizenship she performs can be described 

as active, activist or even deviant depending on the context (see Parker, (1999) for a 

discussion of the ambiguity in the demarcation between these categories). If so, how 

can she be analysed through the figure "idiot" that is defined as someone "who has 

nothing to offer"? (Gabrys, 2016b, p. 209). After all, if anything, she is an extremely 

engaged citizen on many levels. However, in taking the term as the one who slows 

down the procedures and does not participate in the ways that are pre-designated, 

even such an activist figure provides moments of idiocy by what Gabrys (ibid) terms as 

"rerouting". Readhead has an agenda, and is disruptive towards an aspiration; 

however, her achievements do not take place in the ways that are prescribed by smart 

city agendas, but instead occur when she “misbehaves” both in a distractive and 

disruptive way (Michael, 2011). This means, when she gets out of the predesignated 
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ways of participation in the smart citizen definitions, she is also able to foreground the 

business oriented nature in the smart city events despite the claims of “citizen-centric” 

applications. 

 

In their study of how the “idiot” figure plays out in a smart city, Tironi and Valderrama 

(2018), observe that, while the experimentation is a fundamental aspect of smart cities, 

citizen engagement in these experiments are often mobilised towards justifying and 

legitimating the institutional smart agenda. This means, these experimental modes turn 

the city into laboratory against a backdrop of citizen-centric discourse, however, they 

do so without a creative engagement of the “idiotic manifestations”. In other words, 

“legitimate” citizen engagement in a smart city only takes place within a recursive 

feedback loop: citizens’ voices are taken into account insofar as they are communicated 

in the designated ways and indeed help realise the ultimate goal of smart-ing the city 

by (positive) feedback. This very point helps me identify the moments whereby 

Readhead disrupts smart city in a way that can be considered as “idiot”. Firstly, one of 

these moments unfolds when considering the first instance when she came to my 

attention. During the FCC-run event where the "civic-centric smart city" was somewhat 

a mantra in virtually all the presentations, amongst all the Q&A sessions I have 

witnessed, she was the only person who raised a challenging question that tackled a 

societal and political aspect of a smart city technology. It is particularly interesting that 

this was a session on AVs, an area that manifests the experimentation-led smart city in 

the most conspicuous way (see Marres, 2018). While this event was “open-to-all”, it 

was not designed as a public forum to discuss smart technologies with the “members of 

public” as such. However, ignoring the business-oriented atmosphere where the 

categories of “end-user”, ”customer” and “citizen” were being used interchangeably, 

Readhead rerouted this panel into questioning the democratic implications of lack of 

transparency in algorithms that run AVs.  While both the speaker and the moderator 

(and probably a great majority of the audience too) were only concerned about how to 

maintain UK's global leadership and ensure to remain as the exporter of these 

technologies, Readhead instead raised a political question to understand the challenges 

these technologies would present to citizens.  

 

As a result of her intervention, the underlying technocratic and market orientation in 

these types of events became strikingly discernible against the frequently emphasised 

"civic-centric" approach to smart cities. By not complying with the unspoken rule of 

these events, which is not to contest the necessity of embedding advanced algorithmic 
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data technologies in cities, she brought it to fore that the term “civic-centric” has 

indeed become a marketing term for smart city technology companies. Similar to what 

Tironi and Valderrama (2018) observe, however, her question did not create a visible 

impact on how the discourse on smart city in general, and AVs in particular, is being 

perpetuated. Nevertheless, when she disrupted the consensus that London has to be at 

the forefront of AV technologies by raising a political issue, she was also able to 

transform the question of “how to achieve technological advancement in London” to 

one of “should we advance technology at all costs?”, even for a fleeting moment. 

Nevertheless, her interruption by drawing attention to the opacity of algorithms 

embedded in AVs is not a type of act prescribed within the imaginaries of the smart 

citizen. As such, Readhead indeed acts outside of the designated feedback loops, which 

are designed to maintain, and indeed accelerate smartness of the city. This is the 

essence of enacting citizenship as a subject of power: it is simultaneously submissive 

and subversive as well as performative (Isin and Ruppert, 2015). This means, while 

Readhead submits to the narratives of the smart citizen by taking advantage of many 

digital technologies to act, her acts also subvert these narratives at the point of 

performing the smart citizenship. 

 

Secondly, the way she accessed the dataset needed to prove her point regarding the 

increased congestion in traffic outside the congestion charge hours reveals salient 

points when participation is impeded. While FOI is a powerful tool to gather data on 

issues that are otherwise invisible, submission of request requires knowledge of 

respective lexicon. Besides, in Readhead’s case, her request could have been turned 

down due to the necessity of employing new data cross-reference techniques.28 The 

fact that she managed to raise the issue directly with Mike Brown, at the end of a 

meeting only because he leaves the room from the same exit as the members of the 

public, indicates how many random and unforeseen factors are at play to acquire a 

dataset for an ordinary citizen. On account of these points, Readhead's story reveals the 

complications and the limitations embedded within participating in policymaking. As I 

have outlined in the previous chapters, one of the fundamental assertions driving open 

data initiatives has been that “the informed citizen is an empowered citizen”. However, 

neither access to data nor creating impact is straightforward processes.  Therefore, in 

the formulation of the smart citizen, in order to create tools for effective participation, 

                                                           
28 By law, FOI requests can be turned down on the basis of cost and time required to put 
together the information. 
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the asymmetry between the emphasis on data technologies and the emphasis on 

opening up new avenues for citizenship acts needs to be addressed.  

 

We have seen in Chapter 2 that adoption of open data policies by the coalition 

government was initially coupled with David Cameron’s idea of creating “armchair 

auditors” who were responsibilised towards monitoring public expenditure. That took 

place in tandem with the introduction of “Big Society” spearheaded by Cameron 

following the financial crisis in 2009, and the subsequent austerity policies that hit 

local governments hardest (Lowndes & Pratchett, 2012). Put simply, “Big Society” was 

built on an altruistic principle that the citizens have a moral obligation to take 

responsibility for their own and others’ welfare needs by means of voluntary activities 

(Kisby, 2010). As such, the backbone of “Big Society”, which is a version of “active 

citizenship”, was predicated on the idea that those who are in a more fortunate 

position in a community should take responsibility to help those who do not have the 

same privileges. However, as Kisby (2010, p. 485) notes, this altruism was applied to 

ordinary citizens (and not to super-wealthy) without any provision of redistribution of 

public resources or increasing taxes for those who are the most affluent. This is 

because, in “Big Society”, society’s problems were considered to be the problems of the 

communities, and not as those of the government. However, together with the 

privatisation of public services and the introduction of austerity policies, active 

citizenship has ended up empowering those with “social capital”, whereas 

disadvantaged communities potentially became even more susceptible to 

marginalisation (Kisby, 2010, p. 488).  Similarly, the expectation whereby the smart 

citizen should act upon open data to take responsibility for improving their social and 

environmental conditions stems from the same principle. However, like “Big Society” 

vision, in contrast with responsibilisation of the citizen to take care of their welfare, 

there is a lack of governmental infrastructure that would enable citizens to raise their 

concerns but also seek after equitability in the process. While smart city and smart 

citizen discourses concentrate largely on civic hacking, data, apps and APIs, there is 

little attention to the ways in which a progressive and an effective dialogue can be 

sustained between different strata of society and the policymakers. The much 

emphasis on the “data” in the “data citizenship”, led the narratives of open data being 

built upon linear assumptions such as “an informed citizen is an empowered citizen”. 

Whereas, we see in Readhead’s case that there are many moments in which the 

contingency of participation unfolds. Furthermore, considering the particularities in 

Readhead’s case where she has the means to spend a considerable amount of time and 
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material fund to her case, this cannot be thought as exemplary for those who do not 

possess the same privileges. In other words, there is a need for looking into 

communicative processes, which are based on (open) data, through a critical 

examination of which social groups are empowered and who are left behind (see 

Fraser, 1993). 

 

 

Conclusion 

The computational and data-driven city requires citizens to participate in its operation 

on different levels. While the level and the ways in which this involvement takes place 

may vary, smart cities need to incorporate citizens in order to expand and actuate their 

computation as a data node in a feedback loop. Smart citizenship, which is imagined as 

a subject that is actively participating in the smart city by both producing data (actively 

or inadvertently), and acting on data. As discussed in earlier chapters, in London, open 

data initiatives are positioned in a way to make smart London a ‘citizen-centric’ project 

as opposed to technocratic and corporate driven control room metaphors of smart 

cities. However, this chapter suggested that articulating data citizenships mainly in 

terms of access to curated governmental data falls short in creating potential for 

subversive acts of citizenship. To make my case, I have begun with a discussion of 

subjectivity formation that takes place together within urban governmentality. Here, I 

have expanded on various forms of subjectification that takes place in tandem with 

socio-technical schemes. Following that, I have situated the focus of this study by 

studying the literature on other forms of smart citizenship and expanded on VGI, 

citizen-sensing, and civic hacking. As I have shown, “hacking” -both as a metaphor and 

as the actual act- has been privileged in the literature as a subversive subjectivity; as 

one that could contest top down approaches in smart city applications. However, I 

argue that these acts are mostly articulated within computational modes; as those that 

fix the computational city rather than contest it. Moreover, “hacker” articulations 

indeed contribute to thinking city as a computer, thus do not attend to the 

ramifications of privileging digital data technologies as a source of knowledge. In other 

words, the solution to technocratic urbanism is prescribed again by means of technical 

skills. As such, these approaches mostly focus on the digital and not the citizenship; 

therefore lack in discussing what it means to participate and what universalisms 

emerge together with modes of participation.  
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In the following section, I have turned my attention to LDS as the public interface of 

open data in London to examine in what ways citizens get engaged with their city in 

smart London.  Receiving the Open Data Publisher Award in 2015 from the ODI, LDS is 

considered a success story that came out of the GLA's commitment to open data in 

smart city making. Having been established to create new ways of communication 

between public bodies and citizens, I argued that the LDS is essentially a data 

repository that is inadequate in providing citizens with actionable knowledge. 

Furthermore by looking into the open API found in LDS, that is MyLondon, I have 

enquired the type of epistemology this app provides for those who want to get 

information on the particular blocks in which they are interested. In studying this app, 

my aim was to show the limitations of appification as opposed to the open data 

discourses that define apps and APIs as means of participating in public life. 

Following this study of the open data interface, I have followed Rosalind Readhead to 

explore the ways in which smart citizenship unfolds in smart London. While not 

possessing the technical skills of a hacker, Readhead nonetheless makes use of digital 

technologies for her campaign on banning private cars in central London. As such, she 

fits into the broadly defined smart citizen. Therefore, through her case, I have 

elaborated on the multifaceted nature of citizen subject; as one that is both “subject of 

power” and “subject to power” (Isin & Ruppert, 2015). Adhering to the line of Gabrys' 

(2016b) inquiry based on the figure of "idiot", I have traced the haphazard moments 

when Readhead disrupted the prescribed lines of participation in the imaginaries of 

smart citizen. In doing so, my aim was to foreground the contingency of participation 

(digital or otherwise) and the moments of (idiotic) disruption even though Readhead is 

an extremely engaged citizen. These moments help reveal the striking ambiguity of 

what is meant by "citizen-centric" in smart city proposals, as well as the limitations of 

emphasis being placed on data rather than citizenship in much vaunted narratives of 

smart citizenship. 
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CONCLUSION 

'The Life and Death of Open Data' and ‘the Many Lives of Data-Driven City’ 

 

 

 

 

In this thesis, I have approached smart London as an assemblage of technical, political, 

economic and social processes.1 In doing so, instead of dismissing smart urbanism as 

essentially pejorative, I have framed it as an overarching process in which urbanism 

and data technologies mutually co-construct each other. Using Foucault's notion of 

governmentality as a framework, I have argued that urbanism and data-driven systems 

are the constituents of  ‘conduct of conduct’, whereby they present both a problem and 

a remedy for each other. As such, data technologies and their respective discourses do 

not only represent but rather perform the urban, as well as the urban being the 

environment in which these technical systems develop. This relational and processual 

approach has enabled me to foreground the ways in which smart urbanism 

perpetuates itself, but also gets reiterated, appropriated and even subverted. In order 

to explore these intricate relations, I have particularly focused on open data initiatives, 

and looked into the ways in which power is distributed through these. In doing so, I 

have examined how open data came to being within the processes of discourse, 

infrastructure and citizenship acts, as well as its becoming an apparatus within smart 

London discourse.  

Before starting to analyse these relations in a contemporary setting, in Chapter 1, I 

carried out a genealogical study of the notions that are essential to data-driven 

urbanism. Through a historical lineage to urban cybernetics, I observed the circulation 

and transformation of a variety of ideas that emerged within cybernetics, particularly 

through their application on the built environment. Subsequently, besides the aspect of 

centralised social control through decentralised technologies, this genealogical 

background has also provided this thesis with a lens through which I identified the 

                                                           
1 ‘Although I have not explored it in this thesis, I would like to acknowledge that this assemblage 
consists of more than humans and human made entities; surely it also includes non-human 
beings and processes that far exceed the technical materialities (See Gabrys, 2012). 
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potential for a counter narrative for alternative applications of smart urbanism. In 

order to understand how cybernetic thinking came into being as a mode of governance, 

I have studied it together with the general principles of neoliberal governmentality. As 

a result, I have argued that competition and the entrepreneurial mandate within 

neoliberal thinking instrumentalised cybernetic notions of decentralisation and 

responsibilisation. I exemplified this through IBM’s and Savas’ applications of 

cybernetic thinking, which aimed to create organicist systems based on self-realisation 

while they sought after centralised control. Moreover, I have also shown that adaptivity 

was a key aspect in Gordon Pask’s cybernetic applications onto the built environment; 

whereby his aim was to avoid descriptive and prescriptive aspects of architecture, 

since he argued that systems did not have purposes, but the systems’ designers did. 

Subsequently, I have noted that, in contrast to Pask’s attempts, adaptive urban 

environments are currently articulated towards achieving efficiency and optimisation 

within smart city discourses. This means, while smart city discourses resonate heavily 

with cybernetic thinking, the employment of cybernetic principles take place with an 

appropriation to current economic, social and political discourses. 

In addition to these, contingency was central to epistemological articulations within 

cybernetic thinking, while it also emerged as a key concept throughout my case studies 

regarding the ways technical systems and discourses unfold in the processes of 

urbanism. As I have shown, first-order cybernetics aimed at eliminating contingency, 

and thus positioned the 'observer' outside of the system – as one that could sustain 

control and predict future action through effective communication and information. 

However, Norbert Wiener, the prominent figure in first-order cybernetics, had indeed 

reservations about applying this systems thinking to social systems, due to the 

inadequate ways of collecting data on social affairs. IBM, on the other hand, as early as 

the mid-1950s, claimed that their machines were capable of data collection and 

processing akin to the human mind, since these machines were able to make 

connections between seemingly irrelevant events (Halpern, 2014). However, circa 

1960, together with second-order cybernetics, the relation between the observer and 

the system observed was redefined. As such, there was an epistemological shift that 

brought reflexivity of the observer to the fore. In this new approach, the observer was 

positioned as part of the system (and not as an outsider), as a result of which the 

objectivity of the knowledge produced by circular feedback loops was questioned. 

Together with this shift, contingency was rearticulated as an inevitable characteristic 

of observed systems. Consequently, cyberneticians adhering to second-order 
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cybernetics asserted that the predictability of feedback loops was in fact a reflection of 

the present and the observer's cognitive capabilities. However, as Amoore (2013) 

shows, by enfolding current decisions into their modelling, automated algorithmic 

systems indeed provide a reflection of the present in the form of future outcomes. This 

means, while many technical aspects of cybernetics are implemented within data-

driven systems, this has been done without attending to the epistemological nuances 

that were also part of cybernetics. 

We have then seen that not only technologies, but also discourses develop in relation to 

economic, social and political conditions, as well as rearticulating these in return. As I 

have discussed in Chapter 2, for the UK government, open data has been a 

governmental apparatus, fulfilling its strategic function in response to an urgent need 

at a particular moment (Foucault, 1980). At a time when trust in government was 

shaken due to various reasons such as the MPs expenses scandal, open data was a 

strategic response by the Conservative – Liberal Democrat coalition to restore this 

trust by perpetuating a policy of transparency and accountability.  Being subsumed 

into an entrepreneurial agenda, open data then became an apparatus to foster new 

business opportunities in accordance with the “government as a platform” notion. 

Similarly, open data was then incorporated into smart city discourses, in order, due to 

its perceived potential for empowerment and citizen participation, to transform them 

into “citizen-centric” ones, in response to criticisms that argued that smart cities were 

corporate imposed top-down systems. Nevertheless, the economic turn in the 

discourse took effect at the level of urban management too, and, as a result, Citymapper 

– the transport app that was built on open data retrieved from TfL – has become the 

undisputed success story to come out of London’s open data policies.   

Then again, through the case of Citymapper, I demonstrated that the ramifications of 

opening up data are contingent upon many factors that unfold in technical, social and 

political processes. In order to examine this, in Chapter 3, I used a Simondonian term, 

“transduction”, in order to explain the relationship between infrastructure and data. 

Accordingly, I have posited the term data/infrastructure, since they get individuated 

together through transductive processes; due to which, opening up data also means 

opening up infrastructure. This relationship enabled me to demonstrate that when 

transport data is mediated by Citymapper, through this mediation, simultaneously, 

Citymapper is also able to expand its infrastructure. Thus, Citymapper users become 

the app’s infrastructure and data source while the app also attempts to change their 

behaviours. Subsequently, due to its success in expanding its own infrastructure, 
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Citymapper is now able to influence London’s transport infrastructure too. Considering 

Citymapper’s attempts at optimising transportation in several ways, including 

prompting behavioural changes and claiming authority in London’s urban planning, 

opening up data is far from a neutral process. 

Lastly, Chapter 4 revealed how smart city technologies, interfaces and discourses also 

develop in relation to acts of citizenship and in return also determine these acts. In my 

discussion of smart citizenship and forms of participation in the computational 

modalities of the data-driven city, I approached human subjects and technologies as 

individuated together, instead of thinking of human agency as something that emerges 

in response to discourses and technologies (Rose, 2017). In other words, in my 

discussion of interfaces of open data and the case of Rosalind Readhead, I have 

attended to the ways in which these technologies and acts co-evolve together instead of 

articulating them as having more agency over the other (Gabrys, 2016b, p. 264). As a 

result of shifting the focus from agency towards how acts of smart citizenship unfold, I 

argued that with an emphasis being placed on data rather than citizenship, applications 

of open data foreclose effective engagement with city politics. to put it differently, it is 

not open data or advanced digital skills, but instead social, political, and regulatory 

processes that will enable more equitable and participatory urban environments.  

As I write these lines, two consecutive weekly newsletters I have received from the ODI 

contain these respective titles: "Tanzanian government becomes less open" and “[Open 

Data Barometer] reveals that [the UK] government interest in open data has decreased 

over the past five years". The first news is on the decision made by the Tanzanian 

government to gather to itself all the rights to data collection, analysis and 

dissemination by criminalising data activities that occur outside of the authorisation of 

the country's chief statistician (e.g., collecting alternative data or disputing the 

credibility of government data) (Dahir, 2018). The second title relates to the latest 

Open Data Barometer2 released in September 2018, in which the UK government, 

together with the USA, is one of the only two governments out of thirty whose 

'openness' score dropped in comparison to previous years. After consecutive years of 

being placed at the summit, the UK government is no longer in first place, but trails 

behind Canada, as of 2018. And then there is the GLA’s latest smart city roadmap, 

which asserts that London’s future is envisioned as "a global test-bed city for 

innovation where the best ideas – eg from the AI sector [sic] - are developed here with 

                                                           
2 https://opendatabarometer.org/?_year=2017&indicator=ODB&utm Accessed on 20 
September 2018 

https://opendatabarometer.org/?_year=2017&indicator=ODB&utm
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the highest standards for privacy and security, and spread around the world" (Greater 

London Authority, 2018). Thinking through these seemingly distinct, yet essentially 

entangled developments provides a useful vignette to discuss the conclusions of this 

dissertation. 

Firstly, an important aspect regarding open data and smart London that I have 

discussed rather fractionally throughout the cases I have presented here is the export 

of open data technologies, discourses and subjectivities to other geographies. This 

takes place both in relation to and independent of smart city projects. All the 

organisations discussed in this study work actively (and indeed anxiously) towards 

making sure that London is the creator, and not the recipient of these technologies. 

Each actor contributes to this endeavour in their own ways: the ODI organises training 

sessions in distant geographies such as Tanzania through funding received from the 

World Bank and the UK Department for International Development, and also 

establishes ‘nodes’, which are franchises of the ODI across the world in different cities 

such as Riyadh, Accra, Osaka, Seoul and so on. Citymapper operates in more than thirty 

cities around the world, through which they advance their analytical capabilities and 

design of services. The FCC has commissioned numerous research projects in countries 

like the United Arab Emirates, Malaysia and Mexico, and also organises various types of 

meetings to introduce UK based companies to other city officials with the aim of 

fostering future partnerships. Even the most unlikely candidate of all, the GLA, works 

towards that goal actively by pursuing policies to incubate products and companies 

that can be exported to distant geographies. To this end, the GLA also organises events 

and visits abroad for London based start-up companies to present their work to foreign 

city officials. In order to successfully maintain a “global leadership” in (open) data 

technologies, before the dissemination of the technology, first, it is the discourse that 

travels. In the case of open data, the ODI contributes to the dissemination of the 

discourse by training on open data that take place overseas as explained above. 

Additionally, open data discourse travels by means of establishing international 

charters and alliances (e.g. the Open Government Partnership), and international 

rankings whose criteria are decided by the organisations like the World Wide Web 

Foundation (whose founder is Tim Berners-Lee – like the ODI) and the OKNF, both of 

which essentially conceptualised open data since its incipience.  

As I have shown in this dissertation, while technologies and discourses intricately co-

generate each other, they also produce and impose subjectivities that maintain their 

development. In the case of the smart city, this subjectivity is the smart citizen, which is 
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also underpinned by the discourses of open data. However, these subjectivities are not 

necessarily received by members of a society in a submissive way. As Chapter 4 

showed through the case study of Rosalind Readhead, while smart citizenship is 

performed, it is done with appropriation, and sometimes even with subversion. And all 

of these developments and relations take place in relation to the milieu from which 

they emerge. In other words, while Readhead is performing smart citizenship acts, she 

is doing that within a legal and a political framework that enables these acts. As we 

have seen in Chapter 2, Gavin Stark, the previous CEO of the ODI, claimed that they 

were "cementing democracy" and enabling a "generation open" in sub-Saharan African 

countries by training them on open data. However, in reality, the ODI's intensive 

training of Tanzanian government officials on open data3 does not appear to have 

resulted in a more transparent and accountable government – in fact the opposite. 

Nevertheless, from Chile to Indonesia, Ghana to Philippines, there are numerous open 

data initiatives around the world most of which are members of international open 

data alliances (see the collection edited by Schalkwyk, et al., 2017).  

When global organisations like the World Bank and the United Nations provide funding 

for these initiatives, they do so by coupling open data with the discourses of 

government transparency and accountability. However, as Ohemenga and Ofosu-

Adarkwa (2015) show in their study of The Ghana Open Data Initiative, these projects 

mainly focus on the supply rather than the demand side, meaning that the type of data 

that is opened up is very much controlled by the government. Thus the types of data 

that are to be open are imposed, rather than being demanded by those who work for 

social change. As I noted in Chapter 2, when open data was conceptualised in its 

infancy, open data advocates established the principles of open data as informed by “US 

sensibilities”. As such, despite all these efforts in exporting discourses and 

technologies, being promoted by organisations from significantly different social, 

cultural and political circumstances, open data fails to improve the conditions of 

disadvantaged groups (see e.g. Brandusescu & Nwakanma, 2018). Considering that the 

impact of open data in creating more participatory societies through empowering the 

disempowered is highly questionable, even within the milieu that it emerged from, in 

exporting open data discourses and technologies to different social, political and 

cultural background, these initiatives have been failing to attend to the real needs of 

these societies. 

                                                           
3 Over the course of two years, the ODI trained 222 people in support of the Tanzania Open Data 
Initiative, including organising trainings for trainers.  



 209 

Despite using its success in opening up data to legitimise an attempt at curtailing FOI 

applications, as the latest Open Data Barometer shows, the UK government has indeed 

gone backwards in opening up governmental data. As Tom Steinberg (2016), a leading 

figure in the open data movement, puts it, the developments in open data have been 

sporadic and fragmented because “[open data advocates] have been entirely too polite 

for [their] own good”.  According to him, while many think that it is the lack of “a robust 

business case" that results in the government's lack of enthusiasm, for Steinberg, it is 

the absence of a real fight for open data through a rhetoric different than the 

government’s. In other words, his essay concurs with my argument here that the 

vacuum of politics and an absence of contestation in the discussions and advocacy of 

open data resulted in it being subsumed into economic rationality completely. This is 

despite many of the individuals within the open data movement in the UK identifying 

their thinking as counter to neoliberalism. While it could indeed be an opportunity to 

reconsider the data-driven systems and the concept of 'openness' in tandem with the 

underachievement of open data in fostering a more equitable and participatory society 

(and cities), the economic turn in the discourse thwarted this potential altogether. 

Subsequently, the success criterion for open data has largely been its level of 

profitability, and not so much its potential to enable a participatory city. And being 

born out of this discourse, the ODI has attempted to reiterate, but eventually largely 

contributed to the open data-led entrepreneurial agenda by focusing on the business 

potential instead of providing a platform to discuss contentious questions regarding 

data technologies and their application in governance.4  

While it failed to open up a space to deliberate critical questions at the nexus of data 

and society, open data became essential to smart city proposals in order to transform 

them into “citizen-centric” plans. Again, this was by way of a response to a particular 

problem at a particular moment, hence an apparatus; open data was given a central 

role in the first smart London plan in order to differentiate London’s smart city making 

from those that were criticised for being corporate-driven, top-down and technocratic. 

Five years later, the latest plan shows that the focus has now shifted onto solving 

pressing problems in London through public-private partnerships, and creating a test-

bed city whereby AI driven solutions created here spread around the world. As I have 

argued throughout my case studies, the entanglement between political discourses, 

                                                           
4 An exception to this would be that questions regarding privacy are frequently discussed 
throughout their activities. This is arguably because, there are a number of highly influential 
activist groups across the UK monitoring the government's privacy breaches, especially after 
the Snowden revelations. 



 210 

acts of citizenship and technical systems are continuous and generative – constantly 

becoming. This means it is inevitable that smart city discourses will keep transforming 

in time, responding to specific temporal needs. Moreover, as they are implemented, 

they will continuously be advanced, re-iterated, challenged and at times subverted. 

Thus, although open data discourses have not yet diminished completely, it is clear that 

the GLA has now turned its attention to increasing automated AI driven systems within 

the management of London, and improving and coordinating data analytics within City 

Hall and across boroughs. As such, with an exception of issues surrounding privacy and 

security, many critical questions pertaining to data-driven cities remain unchallenged 

within the GLA's venture to make London the smartest city. 

Therefore, it can be said that in contrast to the abated emphasis and interest in open 

data, the aspiration of capturing every activity as data (i.e. “data fetishism”) is, and will 

be, central to smart city governmentality - at least in the foreseeable future. 

Nonetheless, this goal is pursued without a regular audition of the motivation behind 

these computational modulations. This is to say, despite the excessive use of Cedric 

Price’s dictum, “technology is the answer. But what is the question?” in presentations 

and speeches to argue for a “citizen-centric smart city” instead of IBM’s smart cities, as 

Rosalind Readhead also noted during our interview, most organisations I have looked 

into throughout my research indeed takes Price’s words literally. As such, justification 

of these systems on the basis of making London the world's smartest city, and 

maintaining its position as a technology exporter tells little about the temporal, spatial, 

social and political implications of these technologies. As I showed in Chapter 3, digital 

data analytics skills at the local boroughs and City Hall are not comparable to those of 

specialised IT companies such as Citymapper. In spite of that, the narratives of non-

commercial organisations, such as the ODI, the GLA and the FCC, propagate the same 

discourse whereby advanced data analytics is a prioritised method to solve London's 

problems varying from housing to health services. In doing so, the necessity and 

efficacy of data technologies in solving social problems are indeed widely accepted 

without questioning why data is so fundamental for urban management in the first 

instance. Nevertheless, this is the essence of urban and smart governmentality: 

attributing social, economic and environmental problems to urbanism, creating a 

discourse which establishes technologies’ efficacies to solve these problems before the 

technologies emerge, working towards attaining these results by advancing 

technologies, and exporting these technologies and discourses around the world so as 

to maintain a “global leadership” (or we might as well say ‘hegemony’). 
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In addition to my observation of the anxiety of the GLA executives to keep up with the 

lexicon used amongst ‘techies’, the fact that London now has a CDO is also evidence of 

an aspiration to transform City Hall into a tech venture itself. Perhaps, partly due to 

most of the GLA’s executives working on smart city projects not having a technical 

background and so lacking insight into the affordances of these technologies, instead of 

challenging these technocratic approaches, they somewhat feel compelled to reinforce 

the idea of the mighty powers of data analytics. Subsequently, despite falling behind 

the technical skills of IT businesses, in propagating the same technocratic discourse, 

public services become more prone to privatisation, especially against the backdrop of 

government-imposed austerity. In Chapter 3, I exemplified this mode of privatisation 

through Sidewalk Labs' taking over a part of Toronto and building wi-fi kiosks around 

London, as they already did in NYC. Moreover, as this chapter showed, similarly, 

Citymapper, is now also claiming more powers in designing and planning London’s 

future due to their competency in advancing data/infrastructure towards a more 

efficient and optimised city.  

Nonetheless, I suggest that, while the GLA (or any other city administration) trails 

behind commercial IT businesses in advancing data/infrastructure, this could indeed 

be an opportunity to raise critical questions regarding these technologies, and 

furthermore, to slow down the processes – perhaps in “idiotic ways” as discussed in 

Chapter 4. During the timeframe of my research, an instance of such an opportunity 

actually took place when City Hall decided to deny Uber’s license renewal due to their 

misconduct against regulations, and poor work practices that jeopardised passengers’ 

safety. Consequently, this unprecedented move from the TfL surfaced Uber’s 

malpractices in various forms (for instance, poor treatment of drivers), and 

subsequently prompted a public discussion about the “gig economy”, and the social 

cost of related apps and platforms. As a result, new ideas for new forms of collectivity 

have emerged, such as one proposed by the New Economic Foundation (2017): similar 

to “Boris bikes”,5 there could be “Khan cars” that is “a mutually-owned, publicly-

regulated alternative to Uber”. On the other hand, Sadiq Khan received many attacks on 

the basis of not being pro-business and failing to understand the value of ‘disruptive 

technologies’. As opposed to Uber’s general attitude of having city regulations adjusted 

to their practices - instead of them adjusting to regulations, this radical move by Mayor 

Khan indeed led to Uber compromising in their work practices. Consequently, in March 

2018, shortly before the result of Uber’s appeal to TfL’s decision was announced, the 

                                                           
5 Named after the previous Mayor, Boris Johnson, it is a public docked bicycle hire scheme. 



 212 

company announced that they launched the “Uber movement” tool in London – an open 

data portal provided by Uber – to share their anonymised movement data with urban 

planners in London.6 Thus, as this example shows, there are opportunities for the GLA 

and other city administrations to slow down and audit what ‘disruptive technologies’ 

actually disrupt. However, the cost is often being labelled as ‘against business and 

technological innovations’, which Khan himself  tried to waive on many occasions by 

attending various London tech events diligently. 

Employing governmentality as the main analytical framework in this thesis has 

enabled me to avoid approaching smart city technologies and discourses as a power 

game of corporate forces against urban dwellers. In doing so, I have tried to observe 

the ways in which power is distributed in smart London by considering different 

strategies by different actors among which are organisations as well as individuals. As 

such, data applications explored in this study are not some nefarious plot against the 

inhabitants of London to control them in a repressive way. Quite the opposite, they 

significantly simplify some aspects of everyday life; it is indeed through this enabling 

that these technologies continue to self-perpetuate (Williams, 2015). For example, 

Citymapper is undoubtedly a very useful app that is making much easier to decipher 

the public transportation network in London. Nonetheless, one of the key arguments I 

make in this thesis is that we should be wary of confusing convenience with 

empowerment. The former is about the quality of services towards better customer 

experience, whereas the latter is about “hijacking speech” by the “minority”7 as Deleuze 

(1995, p. 175) suggested. In saying this, Deleuze refers to a potential of transformation 

in a control and communication society that would take place if the dominant discourse 

were overthrown by diversity and multiplicity. Then, if we want to transform the 

discourse from its focus on efficiency and optimisation, towards one emphasising an 

equitable society in which multiplicity and complexity are celebrated, perhaps we 

should start with rethinking the obsession with achieving this through technologies of 

communication. In response to the idea of transparent public sphere,8 “The problem, 

then”, Foucault (1997, p. 298) says,  

is not to try to dissolve [power relations] in the utopia of completely transparent 

communication but to acquire the rules of law, the management techniques, and also 

                                                           
6 https://www.uber.com/en-GB/newsroom/launching-uber-movement-london/ Accessed on 
16 March 2018. 
7 With ‘minority’, Deleuze does not refer to a numerical proportion; quite the opposite, in terms 
of numbers, minority might as well be the majority. 
8
 An idea that is problematic in so many level as Fraser (1993) shows. 

https://www.uber.com/en-GB/newsroom/launching-uber-movement-london/
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the morality, the ethos, the practice of the self, that will allow us to play these games of 

power with as little domination as possible.  

Subsequently, this way of thinking also brings the ideas of decentralisation and 

openness into question, both of which keep coming back within digital culture together 

with the emergence of new technologies.9   

As Pickering argues for the progressive potential in cybernetics, so can we argue for 

the progressive use of technology in the urban realm. This can only happen if the limits 

of technology, and the social system we are trying to build with it, are critically 

scrutinised. By critical scrutiny, I do not mean an examination that would take place 

towards improving these technologies in technical terms. Neither do I argue for 

‘civilised’ or ‘hackable’ technologies that would challenge top down approaches. What I 

suggest by a critical scrutiny is the close monitoring of the meanings we assign to our 

technical systems. We might then articulate them as prone to failure, perhaps 

developing experimental approaches aimed at understanding their limits. One way to 

do that could be, building systems that would raise questions about, instead of finding 

answers to, social problems. And, as a result, there might arise an opportunity to 

reconsider the hegemony of computation over the political and social.  

 

 

 

 

 

 

  

                                                           
9
 For example, this has been the case with blockchain technologies. 
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