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Zusammenfassung 
 

Diese Dissertation untersucht die Frage, wie sich aktuelle Finanzpraktiken 
auf die Versorgung mit städtischer Wasserinfrastruktur auswirken und 
welche Konsequenzen diese Praktiken für Städte haben. Die Arbeit 
umfasst drei spezifische Ziele, die jeweils in einer separaten Publikation 
behandelt werden: Die erste Publikation entwickelt den theoretischen 
Rahmen zur Erarbeitung der Forschungsfrage und prüft diesen in einer 
ersten empirischen Anwendung. Dabei wird argumentiert, dass durch die 
Betonung der Rolle von Infrastrukturen und die Entwicklung eines auf 
"Finanzökologien" basierenden Modells die Auswirkungen der 
Finanzialisierung auf Städte besser verstanden werden kann. Die 
empirische Anwendung im Kontext der Einführung von 
Kommunalanleihen in Großbritannien zeigt erste räumliche Effekte auf. 
In der zweiten Publikation wird die zeitliche Dimension der 
Finanzialisierung von städtischer Wasserinfrastruktur untersucht. Sie hebt 
die soziale Erfahrung von Zeit (temporalities/Zeitlichkeiten) hervor und 
zeigt am Beispiel des Thames Tideway Tunnels (TTT) in London, wie 
dessen Finanzialisierung bestimmte zeitliche Charakteristika festlegt. 
Diese eröffnen und verschließen Möglichkeitsräume, welche 
abschließend betrachtet werden. Die dritte Publikation wendet das im 
ersten Artikel entwickelte Modell auf eine vergleichende Analyse der 
Finanzökologien der städtischen Infrastruktur in London und Mumbai 
an. Um die sich wandelnde Dynamik der Finanzökologie besser zu 
verstehen, verfolgt der Artikel einen zweistufigen Ansatz: Zunächst 
werden Initiativen zur Einführung von Kommunalanleihen als Mittel zur 
Infrastrukturfinanzierung auf nationaler Ebene untersucht. Sodann wird 
beispielhaft ein Fall der Projektfinanzierung auf lokaler Ebene 
herangezogen. Die empirische Analyse dieser Fälle fungiert anschließend 
als Grundlage für eine vergleichende Untersuchung, welche 
unterschiedliche Muster der Finanzialisierung identifiziert. Im weiteren 
Verlauf setzt sich der vorliegende Text kritisch mit den ursprünglichen 
Zielen und der Methode der Dissertation auseinander und gibt einen 
Überblick über die geleisteten Beiträge zur einschlägigen Literatur. Der 
Schlussabschnitt fasst die drei Veröffentlichungen zusammen und bezieht 
diese auf aktuelle Forschungsergebnisse zur Finanzialisierung der 
städtischen Infrastruktur. Abschließend wird ein Ausblick auf die 
Bedeutung des behandelten Feldes für die Herausforderungen des 
Klimawandels und das Aufkommen von „Smart City“-Konzepten 
gegeben. 
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Abstract 
 

This thesis examines the question of how current financial practices affect 
urban water infrastructure provision, and the consequences of these 
evolving practices for cities. The thesis sets out three specific objectives, 
each tackled by a separate publication: the first aims to establish a 
theoretical framework capable of addressing the research question, and 
tests it via a first empirical application. It presents the argument that, by 
emphasizing the role of infrastructure and developing a conceptual model 
based on financial ecologies, we can better understand the impacts of 
financialization on cities. The empirical application, in the context of 
municipal bond development in the UK, identifies some initial spatial 
effects. The second publication explores the temporal dimension of 
finance in relation to urban water infrastructure. It emphasizes the social 
experience of time as temporalities and shows, by example of the Thames 
Tideway Tunnel (TTT) project in London, how its financialization 
establishes certain temporal characteristics. The paper concludes with an 
analysis of openings and closures for political intervention that result 
from these specific characteristics. The final publication applies the 
conceptual model, developed in the first publication, to a comparative 
analysis of the financial ecologies of urban infrastructure in London and 
Mumbai. To determine the changing dynamics of financial ecologies, the 
paper follows a twin approach: firstly, it examines initiatives for the 
introduction of municipal bonds as a means for infrastructure financing 
at the national level; secondly, it identifies an exemplary case of project 
finance at the local level. Data obtained through empirical research allow 
comparison of the cities’ respective financial ecologies, thereby 
highlighting patterns that emerge as a consequence of financialization. 
The thesis concludes by reflecting on the original objectives, the method, 
and by summarizing the contributions to the literature. The conclusion 
section draws together the three publications and relates them to current 
research on the financialization of urban infrastructure while providing a 
perspective on the significance of the field in view of the challenges of 
climate change and the momentum behind ‘smart city’ initiatives. 
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1. Introduction 
 

Beginning in the 1980s, the on-going liberalization of markets and policies 
has enabled the financial sector to continually expand and increase its 
economic significance. In doing so, it has outperformed other economic 
sectors and become the backbone of a modern globalized economy. The 
financial crisis of 2008 painfully exposed the increasing influence of 
changing financial practices on urban development. Cities are affected by 
this financialized economy in numerous ways, most significantly through 
different forms of investment in the urban fabric itself. Urban 
redevelopment projects, subprime mortgages, as well as specialized 
infrastructure funds are just some examples of how the increasingly 
financialized economy affects what is to be built, where, and why. This 
thesis aims to further the understanding of how these changing financial 
practices affect cities by example of urban water infrastructure 
development. 

Research within geography on the interplay of cities and finance has 
covered a wide range of perspectives, ranging from Saskia Sassen’s Global 
City approach to concepts such as David Harvey’s spatial fix (Sassen 
2002, Harvey 2006). On the issue of financialized investment in the urban 
fabric specifically, more recent research has concentrated on the 
repercussions for the real estate sector and resulting processes of 
institutional change in urban governance (cf. Weber 2010, Clark et al. 
2015, Aalbers 2017). This approach leaves a significant blind spot for 
other forms of investment in the urban fabric, while at the same time 
neglecting the wider spatial effects that these changes bring to cities (cf. 
French et al. 2011). This dissertation makes the argument that in order to 
understand the wider impacts of these changing financial practices on 
cities, we must set the focus on urban infrastructure. Infrastructures are 
at the epicenter between epistemological narratives of economic growth, 
global urbanization, and the financial mechanics enabling them. 
Infrastructures are a prerequisite for the functioning of cities and are tied 
to immense investment costs that are increasingly becoming the subject 
of financialization (Ehlers 2014). Infrastructures structure the use of 
urban space; they not just enable, they also constrain; where they fail to 
connect, they divide; and they lock in long-term path dependencies for 
urban development (cf. Angelo & Calhoun 2013). Furthermore, they are 
central to the success of cities as the “main centers of wealth creation and 
capital accumulation through extending their control and appropriation 
of labor power and of resources over distant territories, people and 
ecosystems" (Graham 2010, p.4). Thus, their significance transcends 
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questions of urban development per se, as they also play an important 
role in defining the relationship between society and its environment.  

This is particularly true for water infrastructure, whose development 
reaches as far back as the emergence of cities themselves. Today, the 
relationship of urbanites with their water infrastructures is somewhat 
schizophrenic: in the Global North they are often taken for granted and 
become invisible, whereas in the Global South they are often contested 
and at the center of citizens’ everyday lives. Be it visible or invisible, a 
city’s water system has significant influence on urban life and builds a web 
of power relations with repercussions that extend far beyond the city 
itself. With aging water infrastructures in the Global North lagging behind 
their investment schedules, and much of the infrastructure in the Global 
South yet to be built, the question of finance emerges as a key challenge 
for the future of billions of urban dwellers.  

In order to successfully examine changing financial practices in the water 
infrastructure sector and their impacts on cities, this thesis utilizes two 
main strands of literature in addition to recent insights from the discourse 
on comparative urbanism. 

The first strand of literature refers to recent research on infrastructures 
within urban geography and sociology. Geographers use an infrastructural 
perspective to embrace a multitude of urban issues such as accessibility 
and visibility, spatial fragmentation, disruption, as well as non-material 
infrastructures (cf. Gandy 2011, Graham 2010, Graham & McFarlane 
2015, McFarlane & Rutherford 2008, Monstadt 2009, Simone 2004), 
while sociological analysis mostly emanates from science and technology 
studies and the role of infrastructures as the material structures 
underpinning current forms of social organization and interaction 
(Angelo & Calhoun 2013, Star 1999, Star & Ruhleder 1994, 1995). 
Common to these debates is a renewed focus on the material structures 
enabling modern societies, and an analysis of the patterns that result from 
this reciprocal codependency. This strand of the literature provides the 
theoretical frame for connecting abstract financial practices to their spatial 
impacts on cities. 

The second body of literature refers to the debate on financialization as a 
device for framing the changing financial practices employed in the 
provision of infrastructure. As Christophers states (2010), much of the 
current debate on financialization reaches back to prescient arguments 
made by David Harvey, albeit in that case without applying the label of 
financialization (1989). Current interpretations mostly derive from the 
work of authors such as Giovanni Arrighi and Kevin Phillips (Arrighi 
1994, Phillips 1994), and are applied widely within urban studies (cf. 
French et al. 2011, Aalbers 2017, Clark et al. 2015, Loftus & March 2016, 
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Allen & Pryke 2013, Weber 2010, Rutland 2010). Many of these studies 
refer to Epstein’s common definition of financialization as “the increasing 
role of financial motives, financial markets, financial actors and financial 
institutions in the operation of domestic and international economies” 
(Epstein 2005, p.3). 

The theoretical frame of this thesis thus also relates to the wider debate 
on critical infrastructure and urban resilience, less as a contribution to 
analyzing the interdependence and systemic risk within a particular 
infrastructural system, but more towards understanding potential 
vulnerabilities resulting from the economic framing of infrastructure 
construction and maintenance (cf. Rinaldi et al. 2001, O’Rourke 2007). As 
mentioned previously, other approaches exist, within geography, for 
analyzing the relationship between cities and the financial sector: Saskia 
Sassen’s Global City approach emphasizes the significance of the FIRE 
(Finance, Insurance, Real Estate) sector for a city’s economy, but does 
not provide tools for analyzing the impacts associated with changing 
forms of investment in the urban fabric of a city; it also lacks a level of 
sensitivity towards the individual local complexity that is evident in water 
infrastructure projects (Sassen 2002, Smith 2013). Similarly, Manuel 
Castells’ network society approach provides an interesting entry point for 
analyzing the changing financial sector and the infrastructures underlying 
contemporary social organization; however, it is not necessarily well 
suited to the analysis of water infrastructure, and has been widely 
criticized in the literature due to several shortcomings (cf. Castells 1996, 
Crang 2002, Smart 2000). Within economic geography, cluster 
approaches such as that utilized by Zademach to examine the impacts of 
global finance on regional clusters (2009), would have provided another 
interesting perspective on the dynamic, but the viability of a city’s water 
infrastructure system as a cluster is a questionable proposition (cf. Porter 
1998). As touched upon earlier, governance-based approaches have been 
utilized to examine the institutional changes that have resulted from 
financialization of the real estate sector. This thesis explicitly aims to 
answer calls to move beyond the scope of governance-focused 
approaches, and to add to the understanding of wider spatial impacts 
beyond institutional regulation (cf. French et al. 2011). 

Developing a methodological approach that can engage a research object 
as abstract as financialization and its effects on cities can be a challenge. 
The primary analytical tool developed specifically for this thesis is the 
concept of financial ecologies. The approach functions as the central 
nexus through which the two strands of literature become integrated and 
the operationalization of the research question is made possible. The 
discussion of the concept is contained in the first publication. The 
concept is then further utilized as the basis for a comparative analysis of 
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the evolving financial practices of water infrastructure provision in 
London and Mumbai.  

After careful consideration of the research question at hand, as well as the 
strengths and weaknesses of the proposed financial ecology approach, the 
focus was set on document analysis as the primary means for engaging 
the subject. Financialization thrives on the formalized information found 
in different document types, while at the same time producing a 
significant paper trail of its own practices and ambitions. Legislative and 
planning documents, expert reports, public statements, legal frameworks, 
and media coverage provide a layered and nuanced overview of current 
financial practices while enabling a multitude of perspectives. This 
approach was extended by expert interviews, aimed both at evaluating the 
preliminary findings and also filling gaps in the understanding of 
unwritten practices and assumptions. 
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2. Specific Objectives 
 

This dissertation addresses the question of how financialization affects 
cities, through the lens of urban water infrastructure provision. 

Based on the current literature on this subject, and careful deliberations 
in the initial phase of the project, three main objectives were identified as 
being central to the successful analysis of the proposed research question. 

First objective — Establish a theoretical framework to expose 
the spatial impacts of financialization on cities 

The most evident approach to this objective within the literature is the 
debate on financialization, which provides the necessary framework to 
begin the investigation; however, the concept remains severely lacking in 
many regards. Other reviewers on the discourse of financialization 
(Leyshon & Thrift 2007, French et al. 2011, Clark et al. 2015, Rutland 
2010) have pointed out that the current focus is predominantly on the 
institutional frameworks that enable financialization, especially on the real 
estate sector. In terms of spatial scale, previous analyses are dominated by 
the national level, the corporation, and the household/individual (French 
et al. 2011). If the main interest lies in the spatial effects of financialization 
on cities, one can conclude that these remain underexposed, therefore 
encouraging a more holistic debate on the spatial impacts of these 
practices beyond real estate. French et al. conclude that: “space and place 
are accorded only a passive role in many accounts of financialization, so 
that geography is implicitly subordinated either to the status of mere 
empirical surface, or that of abstract spatial container of socio-economic 
relations.” (French et al. 2011, p.17). If the goal is to present a more 
nuanced view of the implications of financialization for cities, a more 
robust framework of analysis is needed. The first objective of this thesis 
is thus to establish a theoretical framework within which a clearer line can 
be drawn between complex market mechanisms and everyday experiences 
of the city.  

Second objective — Identify the temporal characteristics of the 
financialization of urban water infrastructure 

A particularly important aspect when examining the impacts of 
financialization on cities is the notion of time. Current financial practices 
and the myriad of financial products in which they are packaged, are all 
based on the simple premise that finance, at its most basic, is the 
management of debt; and debt is, simply put, the deferral of payment. 
Finance is thus foremost a temporal concept that provides opportunities 
ahead of time while pushing costs into the future. This dynamic is 
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incredibly significant when we consider the sums necessary to finance 
large infrastructure projects and the prolonged timescales along which 
these operate.  

While some literature within the financialization discourse touches upon 
the subject of time (notably Graham and Thrift 2007; Weber 2010; Martin 
2002), most current analyses are limited in that they do not explicitly 
reflect the temporal dimension of financialization. Kloeckner and Mueller 
begin a conversation on the relationship between finance and temporality, 
but do not relate this to issues of financialization or specifically the urban 
context (2018). Other studies that problematize the social construction of 
time contextualize the temporal effects of finance (cf. Nowotny 1992). 
This includes: Marxist readings that focus on capitalism’s endeavors to 
speed up and compress time in order to increase productivity (Thompson 
1967, Harvey 2008); geographical perspectives on the interplay of space 
and time (Hägerstrand 1978, May & Thrift 2001, Cresswell 2004, Massey 
2005); sociological analysis of time and its role in social interaction (Elias 
1992); an economic psychology of time (Mieg 2005); as well as 
anthropological readings of a variety of cultural conceptualizations of 
time (Adam 1994, Fabian 2002). The literature concludes that temporality 
is not a natural external dimension to society, but that it emerges in social 
practice (Wajcman 2008). Time is thus socially experienced and 
consequentially “multiple and heterogeneous” (May & Thrift 2001, p.3). 
This insight forms the basis for the concept of temporalities, which 
differentiates itself from the abstract notion of time as a ‘physical’ 
externality (LiPuma 2017, p.145). It forms a useful point of departure for 
this second objective of analyzing the temporal impacts of financialization 
on urban water infrastructure. 

 

Third objective — Identify and understand the consequences 
of the financialization of urban water infrastructure 

The third objective is to show how financialization affects cities by means 
of urban water infrastructure provision. The current literature provides a 
fragmented view of these impacts, often focusing on the real estate sector 
and questions of urban redevelopment (cf. Aalbers 2017, Heeg 2013, 
French et al. 2011, Weber 2010), while only recently have some studies 
begun to specifically address the financialization of urban infrastructures 
(cf. O'Neill 2018, Pryke & Allen 2019, Loftus & March 2016, 2019). 
Infrastructures are the structures that form the material foundation of 
social organization and interaction, and are thus a key link for 
understanding the wider spatial impacts of financialization on cities 
(Angelo & Calhoun 2013). A city’s flows, enabled by its infrastructures, 
become subject to financialization through the financiers’ desire to 
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securitize the associated revenue streams. Analyzing this process would 
reveal how financialization affects long-term planning and decision 
making and consequentially show the effects on a city’s capacity to adapt 
to future challenges. Understanding the consequences of this dynamic is 
therefore the third objective of this thesis. 
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3. Method 
 

Three separate studies were conducted to successfully engage with these 
three objectives. Each study is documented in the three scientific articles 
that form the basis of this dissertation. The first of these articles focusses 
on the theoretical framework and tests it in a first empirical engagement. 
The second explores the temporal characteristics of current financial 
practices in an original research paper. The third publication is another 
original research paper, which examines the impacts of financialization in 
a comparative manner. 

Main Objectives and Related Publications 

1. Establish a theoretical framework to reveal the spatial impacts of 
financialization on cities (Hypothesis and theory article PI) 

Grafe, F.-J. & Mieg, H.A. (2019). Connecting financialization and 
urbanization: the changing financial ecology of urban infrastructure 
in the UK. Regional Studies, Regional Science, 6(1), 496-511. DOI: 
10.1080/21681376.2019.1668291  

2. Identify the temporal characteristics of the financialization of urban water 
infrastructure (Original Research article PII) 

Grafe, F.-J. & Hilbrandt, H. (2019). The temporalities of 
financialization: infrastructures, dominations, and openings in the 
Thames Tideway Tunnel. City, 23(4-5), 606-618. DOI: 
10.1080/13604813.2019.1689730 

3. Identify and understand the consequences of the financialization of urban 
water infrastructure (Original Research article PIII) 

Grafe, F.-J. (in review). Finance, water infrastructure and the city: 
impacts of financialization in London and Mumbai compared. 
Regional Studies, Regional Science. 

Within each of these papers, particular research questions are addressed: 

Paper I 

1. What are the limitations of current theory on the financialization of the 
urban? 

2. What can infrastructure theory contribute towards better understanding 
the spatial impacts of financialization? 

3. Are financial ecologies a viable method for integrating these bodies of 
literature? 

4. What are the spatial effects of the changing financial ecology of urban 
infrastructure in the UK? 
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Paper II 

1. What are the temporal characteristics of financialization in the urban 
context? 

2. How do the temporalities of financialization shape the material 
production of the city? 

3. What are the temporal impacts of the financialization of the Thames 
Tideway Tunnel? 

Paper III 

1. How does financialization change the financial ecologies of urban water 
infrastructure? 

2. What are the consequences of these changes? 

The comparative approach 

Comparative studies have a long history in urban geography, with recent 
developments in comparative urbanism critically reflecting on these 
practices (cf. Robinson 2003, 2011, 2014). The main critique emphasizes 
the parochialism of theory generation, in which the analysis of very few 
— mostly Western — cities as empirical sites are taken as a legitimate 
point of departure for formulating universal insights. This critique has led 
to new approaches to comparative analysis, which challenge these 
epistemologically one-sided conventions in favor of a more evenhanded 
analysis. This debate is led in particular by Jennifer Robinson (Robinson 
2011, 2003) and Colin McFarlane (McFarlane 2010, 2006), with a focus 
on overcoming the parochialism of urban theory by bridging the North–
South divide in theory generation and fostering “a revitalized and 
experimental international comparativism that will enable urban studies 
to stretch its resources for theory building across the world of cities” 
(Robinson 2011, p.19). Their suggested approach offers new, valuable 
means for theory generation that are both regionally embedded and 
sufficiently sophisticated to allow for theoretical abstraction. 

This approach makes it possible to analyze the impacts of financialization 
on cities — not just in those places that are dominated by formal 
economies and fixed built environments, but also in those that are shaped 
by an informal economy. This perspective thus widens the lens when 
examining finance–infrastructure interactions and allows for theory 
generation that can flow both ways: insights from the Global North can 
inform the analysis of processes in the Global South and, crucially, 
insights from the Global South can inform a better understanding of 
processes occurring in the North.  
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Even though this project focusses foremost on the cities of London and 
Mumbai, it is important to note that this comparative approach aims to 
move beyond the analysis of case studies and to foster a wider 
understanding of the impacts of financialization on cities. Thus, the 
primary aim is not to improve the understanding of these particular 
places, but to contribute towards understanding the impacts of 
financialization. Therefore, contextual specificity and the unique 
attributes of these places are carefully considered and taken into account 
where they inform this central interest in lieu of an in-depth portrayal of 
local particularities. 

The central aspect to operationalizing the research agenda to this 
methodology is the selection of appropriate units of comparison: the 
comparative study is not based on a traditional comparison of ‘cities,’ but 
on the comparison of clearly defined units. This is done to avoid territorial 
definitions of the city, thereby enabling the inclusion of networks and 
flows within the analysis, an aspect that is crucial when examining the 
impacts of financialization. The comparison presented in the third paper 
of this dissertation is therefore based on the concept of financial ecologies 
of urban infrastructure. 

Operationalizing the Financialization of Urban Infrastructure 

Several authors concerned with the finance–infrastructure nexus pick up 
on the concept of ecologies as a means of approaching the subject 
(French et al. 2011, Monstadt 2009, Swyngedouw 2009). Many of these 
perspectives are based on Andrew Abbott’s definition: “‘Ecology’ […] 
names a social structure that is less unified than a machine or an organism, 
but that is considerably more unified than is a social world made up of 
the autonomous, atomic beings of classical liberalism.” (Abbott 2005, 
p.248). Abbott contends that three main components make up these 
ecologies: their actors, their locations, and their associating relations (id.). 
In his view, these ecologies interact in a system, thus establishing what he 
calls “linked ecologies” (id.). Interlinkages between ecologies occur by 
two different means: either as “hinges,” referring to a strategy that 
provides “results to allies” in a linked ecology (id., p.255), and that 
functions in more than one ecology; or as “avatars,” meaning a “copy or 
colony” of actors from one ecology within another one (id., p.245). 

Financial ecologies specifically are described by French et al., with explicit 
reference to Abbott (2005) and Nardi and O’Day (1999): “The financial 
ecology approach, therefore, argues that like all systems the financial 
system is made up of smaller, constitutive ecologies. These consist of 
certain arrangements that emerge and that are more or less reproducible 
over time. These processes unfold across space and evolve in relation to 
geographical difference so that distinctive ecologies of financial 
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knowledge, practices and subjectivities emerge in different places.” 
(French et al., p.15). 

Drawing on this definition with a clearer reference to Abbott’s 
terminology, we can establish the following definition for financial 
ecologies: they are a social structure in which actors, locations, and their 
relations form geographically distinct constellations of knowledge, 
practices, and subjectivities that enable the provision of financial services. 
These smaller, partially localized financial ecologies form links with other 
financial ecologies, constituting the wider financial system. 

This financial ecology approach is the main means for the 
operationalization of the research question, as it allows us to establish and 
analyze a financial ecology of urban infrastructure. It enables us to show 
how actors, locations, and their relationships form particular 
arrangements of knowledge, practices, and subjectivities conducive to the 
creation and maintenance of urban infrastructures. These specific 
financial ecologies are in turn interlinked with the wider financial system, 
while producing specific local outcomes that reverberate in the urban 
contexts in which they are embedded. This conceptual model helps us 
understand how financialization affects the development, governance, 
and maintenance of urban infrastructure, and the spatial patterns that 
result. At the same time, the financial ecology approach provides a distinct 
unit of comparison for the comparative analysis: one that is equipped to 
handle the intricacies and connections of current financial practices. By 
using financial ecologies, we can connect complex financialization 
processes to distinct urban constellations and examine their effects. With 
the conceptual framework established, appropriate means for data 
generation can be applied. 

The sites: London and Mumbai 

With the concept of financial ecologies in mind it becomes obvious that 
the financialization of urban infrastructure is not a process that is 
contained within the urban borders of an individual city, but that it 
engages with the multi-level governance structures of cities on numerous 
levels. National policy, market dynamics, and local political initiatives all 
shape the conditions that facilitate this process. If one wishes to explore 
the distinctly urban dimension of this process, it is crucial to identify 
appropriate sites — that is, places at the forefront of current 
financialization processes as well as those that face similar infrastructural 
challenges. 

This thesis follows a twin approach for engaging these sites: firstly, it 
examines national initiatives for the introduction of municipal bonds as a 
means for infrastructure financing in new markets; secondly, it identifies 
exemplary local cases of project finance — that is, highly individualized 
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financial constructs for the provision of urban infrastructure. These two 
dynamics form central aspects of current forms of financialization of 
urban infrastructure and thus form the primary criteria for case selection. 
Consequently, the selected cases should provide sufficient empirical 
material to establish an accurate picture of their current financial ecologies 
of urban infrastructure and the changing dynamics within them. 

The long history of municipal bonds begins with Italian city states 
borrowing from major banking families in the early Renaissance. Today, 
though, its practice is largely tied to the United States, where it is the most 
common vehicle for the financing of infrastructures. In recent years the 
practice has spread beyond the borders of the US, and several countries 
have considered establishing municipal debt markets as a solution to their 
lack of liquidity for infrastructure provision. It is these places that prove 
to be the most interesting, as they provide the possibility to outline how 
this new method compares to the status quo. Two of the most prominent 
cases that aim to introduce municipal bonds as the solution to their 
infrastructural problems are India and the United Kingdom. In India, 
municipal bonds are considered one of the few viable options for 
financing the immense demand for new infrastructure in the coming years 
(Ahluwalia 2011). Between 1997 and 2012 Indian cities issued 25 
municipal bonds to finance infrastructures across the country, 17 of 
which were water infrastructure projects (Sheikh & Asher 2012). The 
financial crisis has made it increasingly difficult for municipalities to 
successfully issue bonds and led to a decline of issued bonds in recent 
years, a development which the Indian state aims to counteract by 
implementing the Pooled Finance Development Fund Scheme (Banerji et 
al. 2013). This pooled finance device aims to reduce the risk of investing 
in single, unstable, and low-rated municipalities by bundling them up and 
providing state-level credit-enhancement facilities. These developments 
provide a variety of interesting cases with differing local dynamics. The 
water infrastructure projects of Nashik, Chennai, Ahmedabad, and 
Visakhapatnam can be considered as exemplary cases; however, 
Mumbai’s efforts to overcome its water issues are by far the most dynamic 
on the subcontinent (cf. Gandy 2008). At the same time, Mumbai is 
India’s gateway to the global financial market, exemplifying the 
schizophrenic state between what some authors would describe as 
megacity and global city statuses. The multitude of water infrastructure 
projects introduced to quench the city’s thirst have been financed through 
equally varied financial solutions, offering ample opportunity to examine 
issues surrounding project finance. Of these, the most relevant is the 
construction of the Colaba treatment plant as part of Brihanmumbai 
Municipal Corporation’s Mumbai Sewage Disposal Project II. 
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In the United Kingdom, the development of municipal debt markets 
progressed somewhat differently. Under current austerity policies, 
pressures on municipalities to do more with less have led to the desire to 
establish a completely new UK-wide structure for infrastructure financing 
by means of creating a Municipal Bonds Agency (termed UKMBA; Local 
Government Association 2014). The main aim is to provide access to 
loans at lower rates than those provided by the Public Works Loan Board. 
Here, London and its borough councils are taking the leading role in 
pushing for the establishment of a centralized municipal debt market with 
the aim of replacing Private Finance Initiatives, the UK’s method for 
setting up public–private partnerships.  

London’s continually increasing water needs impose a constant strain on 
the city’s ageing water infrastructure. Leakage rates of up to 25% due to 
old Victorian cast-iron piping; sewage overflows into the Thames; and 
lack of reservoirs are just some of the most pressing issues. About 75% 
of London’s water is supplied by Thames Water, a state-regulated private 
company that was bound to invest £5 billion between 2010 and 2015 into 
the city’s ageing infrastructure. This investment includes projects such as 
extending the city’s entire water backbone system; replacing old cast-iron 
piping with modern plastic; and huge subterranean tunnel extensions to 
cope with increased sewage flow during rainfall events. The latter is of 
particularly crucial importance, as extensive ground sealing has led to a 
situation in which only 2 mm of rainfall causes the release of raw sewage 
directly into the River Thames via its overflow protection system, 
negatively affecting the daily lives of many Londoners. The proposed 
solution, currently under construction, is the Thames Tideway Scheme, a 
massive tunnel beneath the Thames, spanning across London from west 
to east, linking sewage and treatment plants. This project is near ideal for 
the examination of project finance and its effects on the urban. With 
regard to the conceptual model, the Indian case of Mumbai and the 
British case of London provide exemplary settings for examining the 
wider impacts of the changing dynamics of water infrastructure financing. 

The cases differ in several key aspects: Mumbai, similarly to other cities 
of the Global South, can be characterized as having achieved an 
“incomplete modernity” with regard to its infrastructural underpinnings 
(Gandy 2004, p.368). This notion contrasts with the Western 
infrastructural ideal, which so intricately shaped the grid of a “modern” 
city like London. Consequentially, Mumbai’s water system is characterized 
by patterns of fragmentation, whereas London’s appears as a centrally 
organized, integrated system. This contrasting notion is immediately 
understood when examining the relation of the city’s inhabitants to water. 
Water issues are so prominent in Mumbai that they are at the heart of 
almost all inhabitants’ day-to-day lives, whereas in London the question 
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of water provision is largely a ‘black-box’ process that is only opened for 
scrutiny in cases of failure (Graham et al. 2012). The cultural contexts thus 
differ greatly, with an emerging middle class asserting their political power 
in Indian cities vis-à-vis more recently arrived citizens. This dynamic has 
become so significant that Anand describes the implied politics as issues 
of “hydraulic citizenship” (Anand 2017, p.8). Clearly, the cities’ climatic 
and geographical contexts differ greatly, with Mumbai facing increasing 
challenges in securing its fresh water supply, which is exacerbated by the 
annual monsoon season. Interestingly though, both cities face similar 
challenges concerning future flood risks in relation to climate change. 

The question of financing these water infrastructures, both in terms of 
creation and maintenance, is the crucial chokepoint for sustaining these 
cities’ futures, and features large in their everyday politics. In both cities, 
municipal bonds are seen as the key to overcoming their infrastructural 
burdens (Gupta 2013, Brady et al. 2014). 

The dynamics within these cities might, on the surface, appear as global 
city and mega city tensions, but a comparative analysis of the two might 
show only how Northern practices and theory globalize to the South, but 
also how theory production in the Global South might transfer back to 
the Global North and explain, for example, the emerging patterns of 
fragmented supply that are more commonly associated with the Global 
South (Robinson 2003). 

Document analysis 

The empirical material for this thesis stems from two main sources. The 
first source is a structured document analysis and recursive abstraction of 
297 legislative and planning documents, expert reports, public statements, 
and legal frameworks from the period 2001 to 2018. These documents 
can be considered as interacting — and at times competing — with a web 
of public discourse in the media, blogs, and other publications that were 
also taken into account (Colomb 2012, p.31). The analysis accounts for 
the ways in which documents play towards particular ends as tools that 
may represent vested interests (Sayer 2005, p.7). The analysis is focused 
on documents that correspond to the discussion of financial dynamics 
and water infrastructure development in the given ecologies, leaving aside 
any material on alternative infrastructure projects. The data were analyzed 
in detail regarding the financial ecologies and the effects of 
financialization of urban infrastructure, in order to identify patterns and 
conflicts and derive analytical categories thereof. Based on these 
categories, the material was re-examined to test observer impressions. The 
appendix provides a detailed overview of these documents. 
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Interviews 

The second source of empirical material consists of 22 in-depth expert 
interviews, which were used to support the document analysis and fill in 
gaps where their coverage fell short. The interviews were conducted 
between 2015 and 2018 and focused on infrastructure and financial 
experts that were active in the respective ecologies. The interviews 
followed a structured approach with individually prepared guides and 
lasted between one and three hours (cf. Mieg & Näf 2005). An 
anonymized list with individualized acronyms is provided in the appendix.  
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4. Summary of Results 
 

The following section summarizes the main results of the three 
publications. These are kept brief in order to avoid too much duplication 
of information. 

Paper I: Connecting financialization and urbanization 

The first paper is a hypothesis and theory article that establishes a 
theoretical framework for exposing the spatial impacts of financialization 
on cities. It begins by reviewing the current state of literature on 
financialization, and establishes that the current state of theory on 
financialization in the urban context focusses foremost on the regulatory 
frameworks and governance structures that enable urban financialization. 
It then addresses the calls for closer examination of the spatial patterns 
that emerge from financialization, by introducing infrastructures as a key 
perspective for understanding the wider spatial impacts of these practices. 
It proposes financial ecologies as an analytical tool for integrating an 
infrastructural perspective with the discourse on financialization. The 
paper concludes by discussing this conceptual model in a first empirical 
engagement within the context of infrastructure financialization in the 
UK.  

The paper makes three key contributions: Firstly, it introduces 
infrastructure theory as means for better understanding the spatial 
impacts of financialization; Secondly, it proposes financial ecologies as an 
analytical tool for exploring these spatial impacts in different contexts, 
and; Thirdly, it provides empirical evidence for some spatial effects caused 
by the changing financial ecology of urban infrastructure in the UK. 

The following sections describe the key definitions and insights that link 
these arguments. 

Defining Infrastructure. The first part of the article concludes by 
defining infrastructure and its dimensions as a means to identify the wider 
spatial impacts of financialization. They are the material structures upon 
which current forms of social organization and interaction rest; and are 
characterized by the following dimensions: (1) Infrastructures both enable 
and constrain; they make certain connections and patterns possible, 
whereas they in other places they divide and separate; (2) Furthermore, 
they establish path dependencies by committing inert resources to 
particular tracks of development; (3) They also act as mediators, by 
facilitating how we interact with our external environment and each other; 
(4) They are both investment and endowment, as they represent sunk 
costs and a fertile environment of opportunities; (5) Infrastructures are 
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also assets and vulnerabilities, as they allow for ever more complex forms 
of social organization while also creating exposure to disruptions and 
standstill; (6) Finally, they create and maintain habits by establishing and 
reinforcing patterns of daily practices and processes (cf. Angelo and 
Calhoun 2013, Star 1999,  Monstadt 2009). 

Financial Ecologies. The second part of the article introduces financial 
ecologies as an analytical tool for integrating this infrastructural 
perspective with the wider discourse of financialization and provides a 
starting point for operationalizing the overarching research question. 
Financial ecologies are defined as a social structure in which actors, 
locations, and their relations form geographically distinct constellations 
of knowledge, practices, and subjectivities that enable the provision of 
financial services. These smaller, partially localized financial ecologies 
form links with other financial ecologies, constituting the wider financial 
system. The concept of ecologies has played a prominent role in urban 
geography since the early efforts undertaken within the Chicago School 
(Park et al. 1925) and is more recently associated with the works of 
authors such as Andrew Abbott, Erik Swyngedouw, Nik Heynen, Jochen 
Monstadt, as well as Susan Leigh Star and Karen Ruhleder (cf. Star & 
Ruhleder 1995, Monstadt 2009, Swyngedouw & Heynen 2003, Abbott 
2005). 

The changing financial ecology of infrastructure in the UK. The 
concluding part of the article utilizes this conceptual model in a first 
empirical engagement. It identifies the UKMBA, local councils, the Public 
Works Loan Board, investors, and the current government as the core 
group of actors in the financial ecology, while financial rating agencies, 
regulators, the European Investment Bank, and other banking institutions 
form a second order of actors. Their specific configuration and 
relationships within the financial ecology are detailed within the analysis 
section of the first paper. The conclusion identifies the following spatial 
effects in the changing financial ecology of urban infrastructure in the 
UK: 

 

Constraining effects of lack of investment in infrastructure  

While the financial ecology still enables infrastructure investment up to a 
certain level, its current configuration, characterized by the infrastructural 
gap, has immediate spatial consequences: flood risks keep increasing, the 
transport sector struggles with overburdened systems, and modernization 
projects such as decarbonization efforts are stifled, setting up a plethora 
of long-term problems for the future. Many of these consequences are as 
yet unfelt, which is largely due to the long timeframes on which the 
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ecology operates and the buffering effect of institutional debts owed to 
previous generations of practice. 

Path dependencies with new patterns of interdependence 

Local councils’ investments in commercial real estate create massive path 
dependencies, as they often dominate financial balance sheets and tie the 
organization’s operation of services directly to property market volatility. 
Going down this path of cross-financing services exposes councils to 
increasing spatial fragmentation of its interests and exacerbates the 
complexity of its operations. 

New spatial alliances and patterns of mediation between actors 

Similarly, the UKMBA’s joint and several guarantee increases 
interdependence between signatory councils and widens the realm of 
financial concern far beyond a council’s own borders. This not only 
increases complexity, but also exacerbates inequality between the “first 
class, highly rated councils” and the rest (Johnstone 2016, p.1). These new 
spatial alliances begin to influence how councils evaluate their own 
position and capabilities, thus increasingly mediating their perception. 

Investment patterns promoting fragmented infrastructure solutions 

The increasing desire of investors to establish effective hinges, paired with 
regulatory weakness within the financial ecology, bolsters the 
development of project-finance-based infrastructure investments. This 
promotes fragmented infrastructure solutions that cater towards investor 
needs rather than addressing the facts on the ground and providing better-
optimized long-term solutions. 

Vulnerability of local infrastructure to market volatility 

As much as infrastructure is an asset, it is also a major vulnerability that is 
capable of disrupting cities extensively. In the case of the changing 
financial ecology of urban infrastructure, we have shown how particular 
constructs favored by the financial ecology expose local infrastructures to 
market volatility. A systemic breakdown of markets could then directly 
translate to the local level, where large utility companies often operate 
under similar moral hazards to the banks that were bailed out during the 
most recent financial crisis.  

New habits and practices in council operations 

We can identify changes in local councils that partake in the 
aforementioned property investment schemes: they acquire new 
knowledge and implement changes to long-standing practices, slowly 
changing the habits of council operations and with it solidifying the 
market-oriented trajectory of the financial ecology itself. 
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Paper II: The temporalities of financialization 

The second contribution is an original research paper that sets out to 
identify the temporal characteristics of the financialization of urban water 
infrastructure. It begins by reviewing the literature on the intersection of 
financial markets, time, and urban development, and establishes the 
notion of temporalities as a key concept for understanding the temporal 
impacts of financialization. It then moves on to examine the financialized 
temporalities of the Thames Tideway Tunnel, a 25-km “super-sewer” 
project that is currently being constructed across London, beneath the 
River Thames. The following section describes how the temporal 
dynamics of financialization shape the development of the Thames 
Tideway Tunnel. The concluding section provides an analysis of how 
these dynamics provide closures and openings for intervention in urban 
development. 

The paper makes both conceptual and empirical contributions. Firstly, it 
contributes to a theoretical conceptualization of the ways in which the 
temporalities of financialization shape the material production of the city. 
Secondly and more empirically, the case analysis enables schematizing the 
different ways in which the financialization of the TTT project shapes the 
temporalities of its production, with wide-ranging political, economic, and 
environmental implications. In sum, the paper closes a crucial gap in 
understanding how different temporalities of finance intersect in the 
making of contemporary cities. The following section will outline the key 
concepts and findings presented in the paper. 

Financialized Temporalities. The first part of the article engages with 
the literature on finance, time, and urban development, and concludes 
with a discussion of temporalities. The literature review establishes that 
temporality does not impose itself on society, but that it emerges in social 
practice (Wajcman 2008). Consequently, time is socially experienced, thus 
“multiple and heterogeneous” (May & Thrift 2001, p.3). Thus, the term 
temporalities is used in its plural form, to differentiate these temporal 
regimes resulting from social practice and convention from the abstract 
notion of time as a ‘physical’ externality (LiPuma 2017, p.145). This 
plurality of temporalities builds a web of interdependencies we refer to as 
polychronie. Temporalities become financialized on multiple levels, 
including: the global technological connections that underpin current 
financial practices (Hope 2006), the different forms of prognostication 
utilized in the financial sector to collapse “the future into the now” 
(Hardin 2014, p.205–206), and various risks that are externalized into the 
future (cf. Allen & Pryke 2013, Bear 2011).  

The characteristics of the temporal impacts of financialization. By 
utilizing financialized temporalities as an analytic, one can identify 
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temporal characteristics of the financialized production of the Thames 
Tideway Tunnel: 

Moments of opportunity and sudden reconfigurations 

This describes the flexible and opportunistic nature of financialization in 
capitalizing on the alignment of different developments and timelines at 
the right moment, to then create new trajectories that lead to sudden 
transformations of a project, with severe long-term consequences for 
other temporal dynamics. 

Future-exploitation 

This characteristic describes the preference for large-scale, ring-fenceable, 
technocratic infrastructure projects with supporting financial models 
benefitting pre-emptive extraction of profits for future services, while 
deferring financial burdens towards unsuspecting citizens long into the 
future. Some of these citizens do not even benefit from the projects, per 
se.  

Constructing new temporal dependencies 

The financialized production-logic of the Thames Tideway Tunnel 
established routines, repetitions, and timeframes that constitute new 
temporalities, which in turn set the stage for other urban processes. Once 
various actors committed to long construction periods, the Thames 
Tideway Tunnel became dependent on pricing volatility and other market 
dynamics. Committing large amounts of resources further creates path 
dependencies, thereby structuring the decision space for future 
interventions.  

Diverging perceptions of the future 

The discrepant time horizons that inform the decision making of financial 
actors, versus those of the general public, act to skew decision making 
towards short-termism of profit maximization. This skewing effect is 
emphasized by economically defined long-term expectations, and by 
modelling mechanisms of the future that overshadow longer-term 
conceptualizations such as those based on questions of sustainability or 
tackling climate change. 

Frictions between Temporalities 

This characteristic describes the friction between the internal temporal 
logic of the project and those logics imposed by external temporalities. 
The highly financialized internal logic stands in contrast to external 
pressures, expectations, and mechanisms that threaten the continuous 
reproduction of established temporalities within the project. This 
multitude of temporalities and their frictions we refer to as “polychronie.” 
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Closures and openings. The temporal dynamics instigated by the 
financialized tunnel development project point towards moments of 
closures and openings, in which trajectories either become fortified or else 
windows for intervention allow for course readjustments. 

Closures include preferences for large-scale, ring-fenceable, technocratic 
measures involving only limited interactions with existing urban 
infrastructures, which during the project initiation phase skew public 
oversight and tend to be presented as the only feasible solution. This early 
phase is the critical one for interjections, since once financial and political 
resources are committed, they form a sort of inert obduracy that 
henceforth hinders rapid interventions. A second closure occurs when 
future liabilities are pushed onto the public by means of opaque financing 
strategies: Risk-averse investors maintain control over their futures, 
whereas the future of the taxpayer is put at risk through government 
taking on the ultimate financial responsibility for the project, as public 
utilities are often monopolies that are considered ‘too big to fail.’ Further 
closures occur by restricting the future decision space concerning issues 
such as climate change or sustainability transitions. 

Openings occur when intersecting temporal dynamics provide windows 
for interventions; for example, as poor governance practices are 
questioned in accordance with election cycles – particularly when they 
coincide, for instance, with times of financial turmoil. As we are 
witnessing a certain fatigue following failed privatizations and the longer-
term fallout from such deals, as well as a changing political climate toward 
less liberal policies, the recommunalization of urban infrastructure assets 
might inspire cities across continental Europe (Beveridge & Naumann 
2014). 

Paper III: Finance, water infrastructure, and the city 

The third paper is another original research paper that aims to identify 
how financialization changes the financial ecologies of urban water 
infrastructure and the consequences of these impacts. The paper begins 
by summarizing the current state of research regarding the financialization 
of infrastructure and suggests a comparative approach centered on 
financial ecologies as a means of contributing towards it. The following 
section presents the financial ecologies of London and Mumbai through 
a twin approach that first examines new state level initiatives that 
introduce municipal bonds into their respective countries, and secondly 
investigates project finance as a means of realizing water infrastructure 
projects in the two cities. The findings highlight the importance of local 
knowledge and its translation between actors in the ecology. 
Compromised decision making is found to be largely due to asymmetric 
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translation processes and weak oversight within the ecology. A more 
transparent tendering process is suggested as a policy tool for overcoming 
these challenges. 

The paper makes several contributions; most importantly, though, it seeks 
to answer this dissertation’s overarching research question of how the 
financialization of urban water infrastructure affects cities. It thus 
contributes to the literatures on financialization and infrastructure, and 
further tests the conceptual model presented in the first paper. Beyond 
this, it references the discourse on comparative urbanism and illustrates 
its benefits when engaging with abstract processes such as 
financialization. 

Key concepts, such as the definition of the infrastructural dimensions as 
well as the analytical approach using financial ecologies, were summarized 
in the context of the first publication. The summary of this third 
publication will focus on the outcomes of the comparative analysis.  

Patterns of Financialization. In using financial ecologies of urban 
infrastructure as a tool for comparative analysis of increasingly 
financialized urban water infrastructures, we can abstract certain patterns 
that occur. These patterns play a significant role in the question of what 
is to be built, where and why. The following section will present the key 
findings from the concluding section of the paper: 

The role of local knowledge 

Local knowledge defines the interactions and power relations between the 
various actors in the financial ecology. The role of avatars as translators of 
these knowledges is a key dynamic in determining the financialization 
process. It is new financial market expertise that is introduced via the 
avatars into the ecologies, in which the same avatars then take on the role 
of evaluating and abstracting local knowledges about water systems into 
quantifiable metrics that set the guidelines for determining what sort of 
project is viable. It is this constant translation of political, financial, social, 
and environmental risks into categories that the respective actors can 
understand and evaluate that defines the financial ecologies configuration.  

Unequal translations 

The translation process and resulting informational flow is not equal, 
transparent, or successful between all actors. This can lead to power 
asymmetries in the decision-making process, in which particular biases can 
tilt the project in a preferred direction from its outset. This translation 
process is particularly compromised in the context of project finance, as 
here the connections are more akin to hinges than to fully formed avatars, 
thus resulting in limited access to knowledge for actors on the public side. 
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Prioritizing financial risks 

The inherent logic of market-based infrastructure provision prioritizes 
financial risk assessments over political, environmental, or social risk 
assessments, which leads to a bias among actors representing the financial 
sector towards projects that minimize financial risk. This leads to 
preferences for large-scale infrastructure projects that are ring-fenceable 
and have limited and clearly defined points of interaction with the existing 
water system. This makes it easier to calculate, issue, and sell a financial 
asset that represents the underlying infrastructure. As a consequence, 
cherry picking of particularly easily securitizable infrastructure projects 
prevails, and decentralized, highly integrated approaches are less likely to 
be undertaken. 

Weak regulation and oversight 

The role of oversight and regulation has become compromised: Financial 
innovation to securitize revenue streams in the infrastructure sector thrives 
on obfuscation and lack of transparency, as tax optimization benefits from 
offshore structures and withdrawal from stock exchanges limits reporting 
obligations. This is further emphasized by the notion that the infrastructure 
operators are also largely considered to be ‘too big to fail’ and are thus 
beneficiaries of the same moral hazard that played a significant role in past 
financial crises. As a result, operators overleverage their assets, as regulators 
have no political interest in withdrawing licenses and interrupting the water 
system, per se. 
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5. General Discussion 
 

Reflection of Objectives 
First objective — Establish a theoretical framework to expose the spatial 
impacts of financialization on cities 
The framework developed in this thesis responds directly to the objective 
set out at the beginning of the project. By shifting the focus of analysis 
towards infrastructures, and equipping these with clear dimensions and 
spatial implications, one can draw clearer conclusions about the spatial 
impacts of financialization. The connection between this infrastructural 
perspective and financialization theory is achieved by introducing 
financial ecologies as an analytical tool. Financial ecologies thus become 
the key concept in operationalizing the research question and help to 
identify the shifting relations between key actors and locations. The 
comparative approach introduced in the final publication adds a level of 
abstraction to this conceptual model, allowing us to identify more general 
patterns of financialization. 

This approach worked well in the context of this dissertation and 
provided a clear roadmap for the research project. However, over the 
course of the project, it became clear that the ambition of linking complex 
global processes to the local scale requires significant focus on key 
interactions, as the overall complexity is too great to ever explore 
exhaustively. Here too, the framework provided openings for inputs from 
interviewees towards identifying these key aspects. 

Second objective — Identify the temporal characteristics of the 
financialization of urban water infrastructure 
The second objective of this dissertation is to understand the temporal 
dimension of finance with regard to the longevity of water infrastructures. 
The research described in the second publication successfully 
characterized the temporal impacts of financialization on the production 
of urban water infrastructure and thus helped to identify temporal 
interdependencies and opportunities for intervention. 

The objective was approached by relying on the literature on 
financialization and time, which proved to be productive; however, 
integration of the concept of temporalities within the framework of 
financial ecologies could have proven even more elucidating. The 
theoretical challenges of integrating these concepts would have gone far 
beyond what would have been possible within the frame of a primarily 
empirical paper. Nevertheless, the theorization of this approach holds 
great value for future research. 
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Third objective — Identify and understand the consequences of the 
financialization of urban water infrastructure 
By employing the financial ecologies of urban infrastructure in 
conjunction with the comparative approach, this thesis is able to identify 
patterns that result from ongoing financialization processes in the sector. 
The first publication tentatively identifies some patterns in the UK 
context, while the third publication is able to abstract more general 
impacts. The findings emphasize the significance of local knowledge; its 
effective translation; and the shift towards a financialized logic of 
providing infrastructure that thrives in the face of weak regulation and 
impeding moral hazard. The thesis was thus successful in exposing the 
impacts of financialization on urban water infrastructure and established 
certain patterns that result from these practices. The emphasis on the 
temporal dimension in the second publication provides some additional 
evidence of how these impacts shape and unfold across time. 

Given the complexity and multi-scale nature of the research subject, it is 
impossible to outline all of the ways in which financialization affects the 
configuration of the water sector, as many interactions are subtle, indirect, 
and often intentionally obfuscated. The results presented here are those 
that are clearly supported by the empirical data, while others will prove to 
be valuable inputs for future research projects. 

Contributions to the Literature 

The following section will discuss how this thesis’ different objectives 
relate to the literature, and where the findings make contributions to 
current discourses in urban geography. This dissertation contributes 
towards the literature in four main areas. 

Financialization 
The main contribution of this dissertation falls within the discourse on 
financialization, the dissertation focusses its efforts on three main areas. 

Firstly, it proposes a shift towards infrastructure as a subject of analysis 
in order to establish clearer links between financial practices and resulting 
spatial patterns. The dissertation provides a nuanced definition of 
infrastructure and outlines its dimensions in terms of specific spatial 
ramifications. This approach thus extends current debates around 
financialization, which focus foremost on the real estate sector, regulatory 
frameworks, and governance structures that enable it (Leyshon & Thrift 
2007, French et al. 2011, Clark et al. 2015, Rutland 2010). French et al.’s, 
critique of the discourse, in which: “space and place are accorded only a 
passive role in many accounts of financialization, so that geography is 
implicitly subordinated either to the status of mere empirical surface, or 
that of abstract spatial container of socio-economic relations.” (French et 
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al. 2011, p.17) is thus directly answered by shifting the focus towards 
infrastructure and providing the theoretical means to draw a clearer 
picture of the spatial consequences of financialization. Furthermore, the 
dissertation makes a considerable contribution to those areas of the 
financialization discourse that have only recently begun to examine 
infrastructures (cf. O’Neill 2018, Loftus & March 2019). It provides not 
only a theoretical frame within which the spatial complexities of 
infrastructure are emphasized, but also new empirical evidence towards 
our understanding of infrastructures and their specificities as a subject of 
financialization themselves. 

Secondly, this dissertation introduces financial ecologies as an analytical 
tool, in order to develop a robust methodological framework for 
analyzing the spatial impacts of financialization. The concept is touched 
upon briefly within the discourse on financialization specifically (cf. 
French et al. 2011), while it finds greater attention within the wider realm 
of urban geography, science and technology studies, and sociology (cf. 
Star & Ruhleder 1995, Monstadt 2009, Nardi & O’Day 1999, Park et al. 
1925, Swyngedouw & Heynen 2003). By pairing these wider insights with 
Abbott’s understanding of ecology (2005), a formalized definition can be 
developed of financial ecologies that serves as a springboard for the 
operationalization of research questions covering a wide array of contexts 
and issues. By not only proposing but also testing the methodological 
approach, this work provides a valuable contribution towards the toolsets 
available for engaging with financialization. It further speaks to other 
approaches such as that developed by Ludovic Halbert and Hortense 
Rouanet (2011), and can initiate a productive conversation regarding 
specific strengths and weaknesses. 

The final contribution to the literature on financialization is a better 
understanding of the complexities of time. The second paper specifically 
raises the issue of finance as a temporal concept and delves into the 
implications for the financialization of urban infrastructure. It thus draws 
on a variety of debates on time in relation to financial practices (Arnoldi 
2004, Hardin 2014, Hope 2006, 2010, 2011, LiPuma 2017, May & Thrift 
2001, Orpana 2017, Thompson 1967) and specifically introduces them 
into the financialization discourse. By acknowledging the social 
construction of time and its resulting multiplicity as temporalities, the 
contribution links the temporal characteristics of financialization to its 
specific impacts on the production of cities. Empirical evidence 
underlines this relationship by example of the Thames Tideway Tunnel 
project in London. 
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Infrastructure 
Beyond the contributions to financialization discourse, this dissertation 
advances the ongoing debate on infrastructures within urban geography. 
Four main contributions are made. 

The dissertation builds upon infrastructural properties discussed by 
Hillary Angelo and Craig Calhoun (2013), Jochen Monstadt (2009), as well 
as Susan Leigh Star (1999), and develops a list of infrastructural 
dimensions as a means for outlining their spatial complexity. As a 
theoretical concept, this approach facilitates easier bridging of scales 
between complex global processes, the construction and maintenance of 
infrastructures, and resulting urban experiences. This effort speaks 
directly to calls from urban geographers such as Matthew Gandy (2011, 
2014), Stephen Graham (2010), or even Neil Brenner and Christian 
Schmid (2017).  

This understanding of the global and local embeddedness of 
infrastructures is further enabled by linking them to their financial 
ecologies. By elucidating the underlying financial practices that devise, 
construct, enable, and maintain urban infrastructures, we improve the 
understanding of those structures that shape modern urban societies. By 
expanding the discussion of financialization within that on infrastructure, 
and by providing financial ecologies as a tool for interlinking them, the 
dissertation speaks directly to the most recent developments in the field 
(cf. O’Neill 2013, Ahlers & Merme 2016, Loftus & March 2019).  

In this context, the project’s comparative efforts further contribute to the 
literature by outlining how these practices function across contexts, and 
show for example how Global Northern expectations shape urban 
development projects in the Global South, and how patterns of 
fragmentation might become more prevalent in the North (cf. Gandy 
2008, Bakker 2013). The comparative perspective further underlines the 
significance of knowledge in the construction and operation of 
infrastructure, an issue that has not yet come to the attention of 
researchers. 

Ultimately, the dissertation explores the significance of time with regard 
to infrastructure. This subject has been widely discussed within the 
literature over several decades (cf. Hägerstrand 1978, Lefebvre 2004), but 
has rarely focused on the financial time regimes that are superimposed on 
the infrastructures themselves. Here, the dissertation provides a more 
specific perspective that builds upon more recent conceptualizations of 
time and focusses explicitly on the temporal characteristics of 
financialization and its consequences for cities. 
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Temporalities 
The second paper of this dissertation explores the temporal dimension of 
the financialization of infrastructure. The project thus contributes not 
only to the literature on financialization and infrastructure, but also to the 
growing literature on temporalities. Here, it makes two main 
contributions. 

Firstly, it contributes to a theoretical conceptualization of the ways in 
which the temporalities of financialization shape the material production 
of the city. It was found that temporal conflicts in the financialization of 
urban infrastructure can lead to a certain loss of temporal authority of 
citizens, which directly reflects current debates (cf. Hope 2010). 
Extending these debates are the findings of five critical characteristics of 
the temporal impacts of financialization. 

Secondly, the paper elaborates a more precise empirical understanding of 
the workings of these temporalities. This enables further insights into 
possibilities for intervention and change, thus responding to several 
debates within the literature (Hope 2011, LiPuma 2017, Wajcman 2008). 

Comparative Urban Studies 
The final contribution is to the literature on comparative urban studies. 
The project directly answers Jennifer Robinson’s call to overcome the 
North–South divide in theory generation, and to establish “a revitalized 
and experimental international comparativism that will enable urban 
studies to stretch its resources for theory building across the world of 
cities” (cf. Robinson 2011, p.19). It speaks specifically to efforts to show 
how practices and perceptions from the Global North are received in the 
Global South and shows how phenomena and insights from the South 
are transferred back and become manifest in the North. The study has 
shown how patterns of fragmentation in infrastructure supply, which are 
more commonly associated with the Global South, could well represent 
the future for cities in the Global North under similarly financialized 
regimes; and the extent to which more common public scrutiny of 
infrastructure projects in the South would aid practices in the North. By 
examining the nexus of water infrastructure, finance, and urban 
development, the dissertation directly answers questions raised in recent 
comparative works such as those by Matthew Gandy (2014). 

Beyond this empirical contribution towards the literature, the dissertation 
provides a formalized concept for new units of comparison to 
successfully analyze the impacts of financialization on cities. The financial 
ecologies approach can be implemented across the world of cities, to 
develop a nuanced understanding of the evolving practices of the financial 
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sector, and provides a valuable new tool for scholars invested in the 
comparative study of financialization (cf. Engelen et al. 2010). 

Revisiting the Methodological Approach 
Financial Ecologies as a Method 
Utilizing financial ecologies as an analytical tool worked well for reducing 
the multi-scale problem-set to a manageable research project for an 
individual researcher. By focusing on the actors, their locations, and their 
relations, a clear strategy for data generation and its analysis emerged; the 
subsequent implementation proved to be work intensive but also 
successful in identifying the different tiers of actors and the strengths of 
their connections. The financial ecology approach also helped immensely 
in linking the impacts of financialization to spatial patterns, as spatial 
considerations are already inherent to the approach. Here, the dissertation 
makes a direct contribution to Abbott’s concept by expanding the 
understanding of spatial configurations and their implications for 
ecologies (Abbott 2005). 

However, by focusing the analysis on financial ecologies and their multi-
scale configurations, it was necessary to shift focus across scales at the 
cost of detail regarding the individual and particular trajectories of 
London and Mumbai. Detail has been provided where it refers directly to 
the financial ecologies, but wider urban dynamics and historical processes 
have been intentionally left aside to focus the analysis on understanding 
the spatial impacts of financialization. A deeper contextualization of the 
cultural and historical idiosyncrasies of the case cities would most 
certainly contribute towards translating the findings into 
recommendations for action that could aid local policy making. 

The Comparative Gesture 
One of the main benefits of the financial ecology approach is the clear 
definition of units of comparison for the comparative analysis, as 
proposed by Jennifer Robinson (2003, 2011, 2014). The comparative 
perspective has added considerable value in abstracting the findings from 
mere case studies towards informing theory building and providing ample 
opportunities for cross-pollinating the research progress in both cases. 
Furthermore, it provided an excellent starting point for engaging other 
researchers examining similar issues in other places, and greatly aided the 
success of conference presentations on the dissertation project. 

A disadvantage of a comparative approach is the immense workload and 
logistical challenge it generates for the individual researcher. It requires 
the researcher to become the subject expert in two distinct geographic 
contexts with two mostly separate challenges for data generation. Moving 
back and forth between these two realms and achieving a similar level of 
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understanding can be demanding. For this dissertation project the 
benefits definitely outweighed the costs; however, it should be a factor of 
careful consideration for future research endeavors. 

The Document Analysis 
The document analysis proved to be highly productive for identifying key 
actors and their relationships within the financial ecologies. 
Financializaton as a research subject proved to mainly manifests in the 
paper trails that it creates. Documents where thus often at the center of 
the conversations, with many interviewees constantly referring to key 
texts and quoting passages in response to particular interview questions. 
This relates directly to the findings of the third publication, which 
identifies knowledge and its translation as key aspects of financialization. 
This knowledge becomes formalized and translated in the documents it 
produces. 

Processing these documents through the lens of financial ecologies — 
with its emphasis on actors, locations, and their relationships – turned out 
to be work intensive but also quite clear, as every document could be 
positioned within the financial ecology and thus read in the context of its 
relations. The resulting analysis thus provides a reading that does justice 
to both the content and the intentionality of the documents (cf. Sayer 
2005). 

The largest part of the document pool is publicly available; however, some 
documents were provided on condition of confidentiality, whereas in 
regard to the banking sector certain documents where held back as they 
were considered trade secrets or subject to non-disclosure agreements. 
Overall, access was very good and interviewees where a helpful resource 
in procuring relevant texts. 

The Interviews 
Preparing the individualized interview guides to match the respective 
interviewees’ expertise and background turned out to be work intensive, 
but paid off, often with very productive and unexpectedly long interviews. 
Most interviewees were highly interested in the subject and made extra 
time to accommodate the conversations within their schedules, with most 
interviewees requesting a copy of the forthcoming publications. This 
sentiment confirmed the relevance of the research question to 
practitioners and greatly aided further acquisition of relevant documents. 
However, obtaining confirmation for the first interviews was difficult, 
particularly within the banking sector, as many initiatives lead nowhere 
and several potential interviewees did not see any value in engaging in 
such conversations. These problems are commonly identified in the 
literature as issues of “studying up”; that is, being dependent on research 
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subjects who are in socially advantageous positions relative to that of the 
researcher (cf. Nader 1969, Gusterson 1997, Marx & Treharne 2018). This 
dynamic added to some scheduling complications, where dates for 
potential interviews where frequently cancelled or postponed at short 
notice, often creating additional travel and logistical complications. 
Overall, this additionally requested flexibility was often worthwhile to 
supplement the strategy of conducting in-depth interviews with key actors 
in the financial ecologies. 
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6. Conclusion 
 

This thesis endeavors to show how current financial practices affect urban 
water infrastructure provision and what the consequences of these 
impacts are for cities. By emphasizing the role of infrastructure and 
developing a conceptual model based on financial ecologies in the first 
publication, the project is able to discern some first spatial effects of 
financialization. The second publication examines the temporal 
dimension of infrastructure financialization and identifies temporal 
characteristics that occur in the financialized production of London’s 
Thames Tideway Tunnel. The final publication applies the conceptual 
model in a comparative analysis of the financial ecologies of urban 
infrastructure in London and Mumbai, and is able to outline particular 
patterns resulting from their financialization. 

If we relate the sum of these insights to O’Neill’s dimensions of 
infrastructure financialization (2018), we can corroborate his findings on 
how capital, organizational, and regulatory structures are at the center of 
the financialization process; however, we also find that these do not cover 
the whole picture. They presuppose the groundwork that establishes an 
environment in which these dimensions can interact in a meaningful way: 
parsing local complexity, establishing secured knowledge, and translating 
it between actors defines the configuration of the financial ecology and 
establishes the ground rules upon which the interplay of capital, 
organizational, and regulatory structures unfolds. These findings support 
the arguments made most recently by Michael Pryke and John Allen, who 
argue for the significance of translation processes in the financialization 
of urban water infrastructure (Pryke & Allen 2019). The patterns 
identified in this dissertation characterize the resulting financial ecology, 
which not only enables the flow of investments but also — given the right 
circumstances — builds potentiality towards future changes. Thus, next 
to successful occurrences of project finance, the unsuccessful 
establishment of a municipal bond market is still a significant event in the 
wider financialization process. 

Here, we see the value of this theoretical approach vis-à-vis other 
theoretical frames: not only is it able to discern particular patterns of 
financialization, but it also can provide insights into cases where 
investment does not flow. This stands in contrast to David Harvey’s 
spatial fix, which relies on analyzing cycles of investment in the built 
environment (cf. Harvey 2006). Furthermore, it complicates the debate 
on critical infrastructures by outlining vulnerabilities that result from 
changing economic conditions of infrastructure formation and 
maintenance (cf. OECD 2019). By shifting the focus away from a 
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governance-based perspective, the study was further able to outline the 
relative weakness of regulatory bodies, and how emerging blind spots are 
employed in tactics of obfuscation and financial innovation in ‘the dark.’ 

Both the argument for openings and closures in the second publication 
as well as the patterns identified in the third publication point toward the 
central role of the tendering process for maintaining effective oversight 
and control over infrastructure projects and their long-term implications. 
Establishing a robust and transparent tendering process both facilitates a 
more sustainable urban development trajectory, and also allows investors 
to parse local complexity more effectively to propose more appropriate 
solutions. A key aim of this thesis is to not only criticize the process of 
financialization, but to present conclusions that help cities struggling with 
the provision of water infrastructure to navigate their changing financial 
environments more effectively. This thesis shows that the more proactive 
approaches of the UKMBA and SEBI sustain some level of oversight and 
capacity building, whereas the project-finance-based approaches tend to 
externalize their costs towards customers and thrive on the leverage 
provided by moral hazard and obfuscation. 

This latter process is further amplified by the lack of public scrutiny in the 
British example. Here, cities in the Global North can learn from the 
Global South: The public holds decision makers accountable much more 
frequently, and infrastructural issues are an integral part of the public 
discourse. This level of awareness is sorely needed to inject greater 
transparency into the decision-making processes and would further 
advance the evaluation of infrastructure projects beyond economic 
metrics into a wider discussion that entails the environmental and social 
dimensions of infrastructure development discussed in the literature 
(Angelo & Calhoun 2013, Graham 2010). 

The project is thus able to show some of the spatial effects that 
financialization has on our cities. It does so particularly in an area that is, 
as yet, under-researched yet of immense significance to the urban 
experience of billions of urban dwellers. If we consider infrastructures as 
the essential material structures underpinning the functioning of modern 
societies, then the question of how we pay for them determines to a large 
degree what is to be built, where, and why. The question of the 
financialization of urban infrastructure is thus central to understanding 
how this process shapes urban trajectories in the face of increasing 
globalization, urbanization, and climate change. The new European 
Research and Innovation framework program ‘Horizon Europe’ defines 
“climate-neutral and smart cities” as one of the core mission areas next to 
issues such as cancer research and food production (European 
Commission 2019, p.16). With infrastructural issues featuring so 
prominently in the coming research agenda, questions regarding their 
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financial realization and the potential implications outlined here should 
be the focus of future research projects among urban geographers. The 
argument presented here is that sustainable financial solutions based on 
transparent practices make for more sustainable, adaptable, and livable 
cities that are better equipped to address future challenges that are yet to 
come. 
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ABSTRACT
This paper discusses a conceptual model for critically engaging with the effects of financialization on
contemporary cities. The current state of theory on financialization in the urban context focuses foremost
on the real estate sector activities, regulatory frameworks and governance structures that enable urban
financialization. The paper addresses the calls for a closer examination of the spatial patterns that
emerge from these practices. By combining financial ecologies as an analytical tool with infrastructure as
a perspective, it provides a conceptual model in order to understand the impacts of financialization on
cities. The paper discusses the conceptual model in the context of the introduction of the UK Municipal
Bonds Agency. It concludes by outlining some of the spatial effects of the UK’s changing financial
ecology of urban infrastructure.

ARTICLE HISTORY
Received 7 February 2019; Accepted 9 September 2019

KEYWORDS
infrastructure; financialization; financial ecologies; urbanization; built environment; austerity

INTRODUCTION

In the aftermath of the 2008 financial crisis, the impacts of financial practices on urban develop-
ment became all the more apparent. In an ongoing liberalization of markets and policies since the
1980s,finance has continually accumulated power, influence and economic significance, outpacing
all other economic sectors and establishing itself as the backbone of the globalized economy (cf.
Epstein, 2005). This financialized economy affects the urban on multiple levels, most powerfully
though via the different forms of investment in the urban fabric itself.Where do these investments
flow, andwhere not?What are the roles of different investment vehicles in shaping spatial patterns?
How do these abstract financial practices translate into different experiences of the city? These are
all central questions for exploring the effects of financialization on contemporary cities.

These questions become particularly significant when we examine infrastructures, as they are
the key link between global finance and the rapidly urbanizing planet. Infrastructures not only
enable but also constrain; they divide where they do not connect; and lock in long-term path
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dependencies. They are the structures upon which current forms of social organization and inter-
action rest (Angelo & Calhoun, 2013). The examination of infrastructures in relation to finan-
cialization allows one to link complex global practices to the local, and to begin a conversation
between theories, focusing on processes at an abstract global scale and their effects on the par-
ticular. This paper presents a conceptual model that links these discourses, thereby enabling a
more thorough and nuanced understanding of the impacts of financialization on contemporary
cities. Current debates around the financialization of cities focus foremost on the real estate sec-
tor, regulatory frameworks and governance structures that enable this process. Thus, this paper
provides two main contributions to the literature: first, it adds to the discourse on financialization
of cities by introducing the concept of financial ecologies as an analytical tool for addressing the
calls for a closer examination of the spatial patterns of financialization (cf. French, Leyshon, &
Wainwright, 2011); and second, it contributes to the discourse on infrastructure by applying the
financial ecology concept to the infrastructure sector, establishing a clearer understanding of how
it is affected by financialization. The topic of financialization has only recently entered the dis-
course on infrastructure and still faces many open questions (cf. Loftus & March, 2019; O’Neill,
2018). By using financial ecologies as a tool and infrastructure as a perspective, we can develop a
more nuanced understanding of the spatial impacts of financialization on cities.

The paper is structured as follows. The next section overviews the recent work on financia-
lization in the urban context, which will be used as the basis from which to extend the reach of
these approaches by means of infrastructure theory, which is summarized in the third section.
The fourth section discusses the concept of ecologies as an analytical tool for integrating finan-
cialization and infrastructure theory. The concluding section discusses how this conceptual
model can be put to practice in the context of infrastructure provision in the UK.

FINANCIALIZATION OF THE URBAN

Historically, the fates of cities and their relationships with the financial practices of their time
have posed many interesting points of departure. From the relationship of Italian city-states
with their wealthy trading families to the American gold rush economy and the role of banks
in translating this wealth into cities, finance in its early forms had significant influence on
what these cities look like today. In more recent times, the question of how financial practices
influence our cities has been somewhat overlooked in favour of more general debates about
the impacts of capitalism on urban development (cf. Harvey, 1989). As Brett Christophers
rightly observes (Christophers, 2010), much of Harvey’s farsighted deliberation was only later
given the label of financialization, the current understanding of which mostly derives from the
work of authors such as Giovanni Arrighi and Kevin Phillips (Arrighi, 1994; Phillips, 1994).
The emergence of the term ‘financialization’, however, reclaims the particular issue to examine
the impacts of contemporary financial practices on urbanization.

Financialization in itself is most commonly described as ‘the increasing role of financial
motives, financial markets, financial actors and financial institutions in the operation of domestic
and international economies’ (Epstein, 2005, p. 3). Rutland (2010) expands on this and outlines
four different approaches to financialization in the current literature: (1) the increasing signifi-
cance of financial institutions and financial activities; (2) a certain mode of corporate governance
that emphasizes shareholder value; (3) a shift in corporate dependence from bank-based capital to
market-based capital; and (4) the new role of finance, empowered by its innovations in the neo-
liberal era. This basic notion of financialization has been expanded and complicated in recent
years within the geographical literature, particularly where research on urban questions has
exposed the multiple levels and areas on which financialization has had profound impacts.
The literature on the financialization of the urban investigates a wide array of issues, roughly deli-
neated as research into institutional and political change, social change, cultural practices, and
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environmental impacts. Note that much of this debate is still focused on the Global North, with
some notable exceptions (e.g., Chattopadhyay, 2012; Halbert & Rouanet, 2014).

The first of these categories is the most prominent among current contributions. Institutional
change is detailed exemplarily in recent work on the role of local governments in preparing the
ground for financialized urban development (Ashton, Doussard, &Weber, 2014; Weber, 2010),
while the same authors outline the significance of financial engineering for externalizing market
risk to cities (Ashton, Doussard, & Weber, 2012). Allen and Pryke (2013) outline the effects of
these practices on the political process, and how ring-fencing depoliticizes critical urban issues.
O’Neill (2013) emphasizes the role of the state as a guarantor of property rights when financia-
lization of infrastructure is to occur. The real estate sector appears particularly prone to the
inroads of financialization, as evidenced by the subprime loan meltdown of 2007–08 (Gotham,
2009). The emergence and diffusion of increasing financial innovations, such as real estate invest-
ment trusts (REIT), collateralized debt obligations (CDO), collateralized mortgage obligations
(CMO), tax increment financing (TIF) and municipal bonds emphasizes the need to create
‘liquidity out of spatial fixity’ not only in the real estate sector (Gotham, 2009, p. 357); and
shows how this changes the playing field for urban development per se (Clark, Larsen, & Han-
sen, 2015; Harvey, 2010; Leyshon & Thrift, 2007).

The category of social change mostly elaborates on the changing real estate market and how
this affects the social fabric of the city. Much of the research on gentrification draws on political
economy perspectives, but largely overlooks financialization as a frame of reference, although Sla-
ter’s (2017) work on planetary rent gaps is a notable exception. The logic and consequences of
investment shifting from ‘use value’ to ‘exchange value’ -based decisions are portrayed by Sayer
(2012). Wyly et al. extensively explore the connection between exclusion, subprime lending prac-
tices and class-monopoly rent in US cities (Wyly, Moos, Foxcroft, & Kabahizi, 2008; Wyly,
Moos, & Hammel, 2012; Wyly, Moos, Hammel, & Kabahizi, 2009). Other work emphasizes
the impacts of financialization on everyday life (French & Kneale, 2009; Martin, 2002), while
Bojadzijev (2015) focuses on housing struggles, migration and their connections to financializa-
tion in the context of Berlin. In sum, this literature makes an important contribution towards
understanding the social impacts of financialization, while at the same time exposing the real
estate sector as the singular vehicle for the analysis of these impacts. Thus, it points towards
the analysis of an as-yet-overlooked entry points of financialization into the urban.

Research on changing cultural practices mostly emphasizes the emergence of a shareholder-
value maximization credo (Froud, Haslam, Johal, &Williams, 2000; Pike, 2006), and the result-
ing eternal reshuffling of asset ownership that divides those in the know from those who fail to
conceive of the significance of the mechanisms that are black-boxed in modern finance (Eturk,
Froud, Johal, Leaver, & Williams, 2007). This pushes to the fore questions regarding the trans-
parency of these practices (Clark & O’Connor, 1997), where local cultural evaluation and deter-
mination of risk in the process of anchoring global financial capital becomes of central
significance (Halbert & Rouanet, 2014).

Many environmental debates on financialization and urbanization settle around questions of
sustainability and climate change (Sullivan, 2013). Christian Limbach (2013) outlines the poten-
tial of climate bonds for a sustainability transition in German energy supply, while ‘green finance’
emerges as a lucrative investment vehicle in the latest financial innovations around the bundling
of energy-efficient housing within green investment products (BerlinHyp, 2016; Zademach,
2015).

As other reviewers on the discourse of financialization have noted (Clark et al., 2015; French
et al., 2011; Leyshon & Thrift, 2007; Rutland, 2010), the current focus is predominantly on the
institutional frameworks that enable financialization, and their relationships with the real estate
sector. In terms of spatial scales, the national level, the corporation and the household/individual
predominate (French et al., 2011). Consequently, if our main interest lies in the spatial effects of
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financialization on the urban, we conclude that it remains underexposed, therefore justifying a
more holistic debate on the spatial impacts of these practices beyond real estate. French et al.
(2011). conclude that ‘space and place are accorded only a passive role in many accounts of finan-
cialization, so that geography is implicitly subordinated either to the status of mere empirical sur-
face, or that of abstract spatial container of socio-economic relations’ (p. 17).

FROM BUILT ENVIRONMENT TO INFRASTRUCTURE

As we learned above, the spatial dimension of financialization has as yet many blind spots. To
elucidate these issues, we must develop theoretical tools that allow the bridging of scales, namely
the connection of complex global financial practices and their translation into spatial urban pat-
terns and experiences. A common denominator when discussing the way in which global finan-
cial capital becomes anchored in the city – and thus an embodiment of financialization – is the
term ‘built environment’. This section explores the shortcomings of this term as a spatial concept,
and how an alternative concept, namely that of infrastructure, might be able to expose the spatial
impacts of financialization more thoroughly.

In this context, the term ‘built environment’ becomes prominent through David Harvey’s
conceptualization of a ‘vast, humanly created resource system, comprising use values embedded
in the physical landscape which can be utilized for production, exchange and consumption’
(Harvey, 2006, p. 233). Clark et al. (2015) expand on this conception of built environment
and explicate its changing significance – from secure, long-term investment haven to full
exposure to volatile market practices. Yet here, as in most other cases, the conceptualization of
built environment remains merely an empirical surface, which French et al. (2011) aim to chal-
lenge. Even Harvey (2006) continues to complicate the notion of built environment, expanding
on the networked nature of the concept:

but since the usefulness of individual elements depends, to large degree, upon the usefulness of surround-

ing elements, complex patterns of depreciation and appreciation (with ramifications for value relations) are

set in motion by individual acts of renewal, replacement or transformation. The spillover effects of indi-

vidual investment decisions are localized in space. Similarly, disinvestment in one part of the built

environment is likely to depreciate surrounding property values. (p. 234)

Even if this expands on what we conceive of as built environments and their importance for a city,
it still fails to address other dimensions of impact besides investment valuation. It is here that the
shortcomings of the concept become most apparent, and where a different conceptualization – of
how financial capital becomes anchored in space – proves useful. Recent developments in soci-
ology and geography focus on the concept of infrastructure as a vehicle for connecting spatial
dynamics with complex processes. We contend that this particular approach proves especially
useful in the context of financialization.

According to Matthew Gandy, ‘the term infrastructure has been used since the 1920s to refer
to the basic physical and organizational structures such as roads, power lines, and water mains
needed for the material and organizational aspects of modernity’ (Gandy, 2011, p. 58). Studies
associated with infrastructure cover a wide area, from engineering aspects of creation and main-
tenance to governance and administrative challenges such as planning and legitimization. More
recent studies in sociology and geography expand the use of the term to explore the wider impacts
of the underlying material structure of modern societies. This includes exploration of both ver-
tical and horizontal spatial dimensions, questions of accessibility and visibility, spatial fragmen-
tation, disruption, as well as non-material infrastructures (Gandy, 2011).

Within sociology, the term ‘infrastructure’ is most closely associated with science and tech-
nology studies (STS), most prominently in the work of Susan Leigh Star and Karen Ruhleder
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(Star, 1999; Star & Ruhleder, 1994, 1995). Hillary Angelo and Craig Calhoun aim to steer away
from the technology-centred definition used in STS and extend it to the material structures
underpinning modern societies. For them, infrastructure is an enabling condition that is
‘material, durable, multifunctional and powerfully shaping’ (Angelo & Calhoun, 2013, p. 3).
They also expand on the infrastructural dimensions introduced by Star, as follows, contending
that infrastructure: ‘(1) lays out paths and pathways for what does and doesn’t happen; (2) is
investment and endowment; (3) enables and constrains; (4) makes habits; (5) mediates; (6)
makes patterns; and (7) is asset and vulnerability’ (p. 1).

This definition integrates well with the wealth of recent developments in urban geography, in
which many researchers began to embrace an infrastructural perspective on current urban issues
(cf. Gandy, 2011; Graham, 2010; Graham & Macfarlane, 2015; Heynen, Kaika, & Swynge-
douw, 2006; McFarlane, 2008; Monstadt, 2009; Simone, 2004). Note that much of this debate
emanates directly from the longstanding discourse on splintering urbanism within the field (cf.
Coutard, 2008; Graham & Marvin, 2002). Their work exposes how such structures shape and
dominate our cities on a multitude of spatial dimensions, and explores issues such as disruptions
and their repercussions (Graham, 2010), sites of contestation and repurposing of infrastructures
from their originally intended uses (Chattopadhyay, 2012), our own metabolic dependencies in
relation to urban space (Heynen et al., 2006; McFarlane, 2008), and the pacing and channelling
of urban rhythms and everyday experiences (Graham & McFarlane, 2015; Graham & Thrift,
2007).

Another valuable insight of these efforts is in identifying differing political implications of
infrastructures in the Global North and South. The literature discusses several issues in this
regard: infrastructure in the North appears largely invisible and black-boxed, and obscures the
ever larger scales of social organization (cf. Graham, 2010), whereas in the Global South, it is
often a constant subject of contestation (cf. Coutard & Rutherford, 2015; Shamir, 2013), blur-
ring the lines between public and private (cf. McFarlane, 2008), and identifying the imaginaries
that superimpose Western notions of infrastructure provision that cease to work under globaliza-
tion in contemporary megacities (cf. Bakker, 2013; Gandy, 2008).

In step with these developments in urban geography is an increasing use of the concept of
assemblage both as descriptive tool and as a foundation for theory creation in a Deleuzian and
Guattarian sense (Latour, 1993; McFarlane, 2011; Sassen, 2006; Shamir, 2013). This develop-
ment is widely debated in both Anglophone and continental urban geography, and reflects the
tensions between current research trends on the micro- and meso-scales and the political econ-
omy approaches at the macro-scale (Brenner, Madden, & Wachsmuth, 2011; Färber, 2014;
McFarlane, 2011; Robinson, 2011; Simone, 2011). As important and relevant as that discussion
is, this paper will eschew the term and its ambiguities in favour of the concept presented below.

While some authors expand their understanding of infrastructure beyond the material into
the body and political structures (cf. McFarlane & Rutherford, 2008; Simone, 2004), we will
remain with the material dimension because it is most directly related to the concept of built
environment that we wish to expand upon. If we are to return to how financialization engages
with infrastructural issues, we must conclude that the concept of infrastructure is as yet somewhat
undertheorized. Efforts have been made by O’Neill (2013) to rectify this situation, because he
identifies infrastructure as its own category, with particular properties that differ markedly
from other subjects of financialization processes. More recently O’Neill (2018) outlined how
the underlying flows occurring within urban infrastructures are central to their successful finan-
cialization. He emphasizes three dimensions through which this process is mediated: capital
structure, organizational structure and regulatory structure. Ahlers and Merme (2016) detail
the changing dynamics in the water infrastructure sector under financialization writ large and
warn of the long-term consequences of interest-driven, undemocratic processes that are increas-
ingly implemented.
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In order to develop a fixed understanding of infrastructures as a subject of financialization, we
consider them as the material structures upon which current forms of social organization and
interaction rest; and as being characterized by the following dimensions: (1) Infrastructures
both enable and constrain; they make certain connections and patterns possible, whereas they
divide and separate in other places. (2) Furthermore, they establish path dependencies by com-
mitting inert resources to particular tracks of development. (3) They also act as mediators by facil-
itating how we interact with our external environment and each other. (4) They are both
investment and endowment as they represent sunk costs and a fertile environment of opportu-
nities. (5) Infrastructures are also assets and vulnerabilities because they allow for ever more com-
plex forms of social organization, while also creating exposure to disruptions and standstill. (6)
Finally, they create and maintain habits by establishing and reinforcing patterns of daily practices
and processes (Angelo & Calhoun, 2013; Monstadt, 2009; Star, 1999). These dimensions are, of
course, not exhaustive, but they represent a perspective on how an infrastructural lens might
allow one to cut across scales; how we could connect concepts such as Harvey’s spatial fix to
the formation of specific material structures and examine their impacts on urban societies; and
how, in turn, these societies shape their infrastructures reciprocally (Harvey, 2006). Infrastructure
is thus crucial for exploring the ever-changing nature of cities, and it establishes the opportunity
to contribute in a meaningful way to understanding cities under financialization. The following
section will explore how we can connect urban infrastructures with the changing financial prac-
tices that shape them.

FINANCIAL ECOLOGIES OF URBAN INFRASTRUCTURE

Building on the theoretical concept developed in the previous section, we will elaborate on how
infrastructure acts as a conduit between cities and financialization. Both Kathryn Furlong and
Jochen Monstadt draw on the theoretical developments in STS and urban geography in a similar
vein, and show how the approach to infrastructures can help understand the reciprocal relation-
ship between contemporary urbanization and its underlying material structures (Furlong, 2011;
Monstadt, 2009). Furlong argues for the increasing malleability of what we perceive of as fixed,
black-boxed infrastructure, and how this development affects existing socio-technological and
socio-environmental relationships. Monstadt argues in the same vein, and elaborates how, if
taken separately, the current state of theory development is insufficient to overcome the chal-
lenges of ensuring more sustainable development of urban infrastructure. Nonetheless, in com-
bining the discourses, Monstadt derives a convincing conceptualization of a political ecology of
networked urban infrastructures by outlining two avenues of inquest for empirical projects. First,
the study of urban infrastructure regimes, which focuses on ‘stable urban configurations of insti-
tutions, techniques, and artifacts’ (Monstadt, 2009, p. 1937); and second, the study of the gov-
ernance of urban infrastructure, which concentrates on how we ‘develop, govern and renew our
networked urban infrastructures’ (p. 1938). His concept of relating the study of infrastructures to
the urban proves especially useful not only in the context of answering environmental questions
but also when examining the impacts of financialization on urban infrastructure and its inherent
sustainability. Monstadt’s approach also directly relates to the concept of financial ecologies,
advocated by French et al. (2011) to help refocus the analysis of financialization on its spatial
implications.

Note that, in both cases, ‘ecology’ refers to Andrew Abbott’s use of the term, where he con-
tends, that ‘“Ecology” […] names a social structure that is less unified than a machine or an
organism, but that is considerably more unified than is a social world made up of the auton-
omous, atomic beings of classical liberalism’ (Abbott, 2005, p. 248). In particular, the concept
of ecology involves ‘three components: actors, locations, and a relation associating the one
with the other’ (p. 248). In any city of sufficient size, we find a political ecology, composed of
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local politicians; their parties, political clubs and networks; the local parliament, municipal
administration, etc. The concept of ecologies routes back to the studies by the Chicago School,
on urban phenomena (cf. Park, Burgess, &McKenzie, 1925). The concept has also been adopted
within STS, where Star and Ruhleder (1995) and Nardi and O’Day (1999) discuss the role of
ecologies vis-à-vis traditional systemic approaches. Within the realm of urban studies, the
term is often associated with the concept of political ecologies as a means to analyse socioecolo-
gical relations (Swyngedouw & Heynen, 2003).

For Abbott, ecologies interact in a system, therefore he speaks of ‘linked ecologies’ (Abbott,
2005, p. 248). In combination with the concept of ecology, Abbott introduces two mechanisms
or forms of interlinkages between ecologies: ‘hinges’, referring to a strategy that provides ‘results
to allies’ in a linked ecology (p. 255), and works in more than one ecology; and ‘avatars’, meaning
a ‘copy or colony’ of actors from one ecology within another one (p. 245, abstract).

French et al. (2011), with explicit reference to Abbott (2005) and Nardi and O’Day (1999),
define financial ecology as components of an overarching system.

The financial ecology approach, therefore, argues that like all systems the financial system is made up of

smaller, constitutive ecologies. These consist of certain arrangements that emerge and that are more or less

reproduceable over time. These processes unfold across space and evolve in relation to geographical differ-

ence so that distinctive ecologies of financial knowledge, practices and subjectivities emerge in different

places. (p. 15)
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For them, the concept of financial ecologies helps explain how places are connected to financial
networks.

We can integrate these arguments into a working definition of financial ecologies: they are a
social structure in which actors, locations and their relations form geographically distinct constel-
lations of knowledge, practices and subjectivities that enable the provision of financial services.
These smaller, partially localized financial ecologies form links with other financial ecologies,
constituting the wider financial system.

Applying this concept to urban infrastructure development, we can derive a financial ecology
of urban infrastructure. This allows one to show how actors, locations and their relationships
form particular arrangements of knowledge, practices and subjectivities conducive to the creation
and maintenance of urban infrastructures. These are in turn interlinked with the wider financial
system, while producing specific local outcomes that reverberate in the urban contexts in which
they are embedded. This approach provides a conceptual model for understanding how financia-
lization affects the development, governance and maintenance of urban infrastructure, and the
spatial patterns that result. In this manner we can connect complex financialization processes
with urban constellations and their long-term impacts. The following section will explore this
concept by example of the changing financial ecology of urban infrastructure in the UK.1

THE CHANGING FINANCIAL ECOLOGY OF INFRASTRUCTURE IN THE UK

The current situation
As a significant consequence of the financial meltdown of 2007–08, austerity policies became
widely adopted within affected countries. Particularly tough measures were adopted in the
UK, where the 2010 budget proposed cutbacks equivalent to 4.5% of projected gross domestic
product (GDP), severely affecting public life across a broad swathe of measures. Local councils
were particularly hard hit, as they effectively lost 60p out of every £1 the government provided
between 2010 and 2020 (Local Government Association, 2019). Among the changes proposed
to reduce government spending was the introduction of municipal bonds as a new means to
finance infrastructure development. These changes to the public financing of infrastructure
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provision further affect the changing dynamic of infrastructure investment in a climate of strug-
gling public–private partnerships, common knowledge asymmetry between public offices and
specialized infrastructure funds, and a general re-evaluation of the attractiveness of infrastructure
investment per se (Ashton et al., 2012; Gandy, 2004). These developments have direct impli-
cations for the quantity and quality of infrastructure investments, and stand in stark contrast
to the Organisation for Economic Co-operation and Development’s (OECD) recent interven-
tion to abate the effects of austerity on infrastructure development and increase public spending
while favourable interest rates prevail (OECD, 2016). This is especially important because much
of the UK’s infrastructure is in poor condition, especially roads, energy and flood management
(Institution of Civil Engineers, 2014). The current state of the infrastructure and the lack of
investment therein is often referred to as the ‘infrastructure gap’ (cf. Barwell, 2018; KPMG,
2019; Merna, 2019). As a consequence, the government has formulated the ambitious National
Infrastructure Assessment (National Infrastructure Commission, 2018) to fill this void, laying
out a widespread investment strategy heavily focused on private sector investment.

These pressures on municipalities, to do more with less, have led to the creation of an entirely
new UK-wide structure for infrastructure financing by means of creating a Municipal Bonds
Agency (UKMBA) to help facilitate the establishment of a municipal debt market (LGA,
2014). The main aim, by its own definition, is to provide access to loans at lower rates than
those traditionally provided by the Public Works Loan Board (PWLB), whose interest rates
were hiked significantly after the crisis (cf. O’Brien & Pike, 2015). This is to be achieved by issu-
ing municipal bonds to capital markets, and by increasing their attractiveness to investors by
pooling borrowing requirements and actively engaging in risk management by establishing a
robust credit assessment process (UKMBA, 2015). Beyond this, the UKMBA helps facilitate
inter-council borrowing, provides expertise to councils in negotiations with lenders and further
aims to act as an aggregator for councils to qualify for European Investment Bank (EIB) loans.
The agency itself is owned by the councils and the Local Government Association (LGA). The
legal and financial risks of borrowing from the capital markets are to be mitigated by a joint and
several guarantee from signatory local authorities, of other signatories’ borrowing, and by a pro-
prietary credit process to establish borrowing metrics (UKMBA, 2015). So far, 57 local auth-
orities (out of a total of 433) have signed up as shareholders of the agency (Public Finance,
2016). Note that not all councils are eligible for bond issuances: they are vetted for the state
of their finances, and only ‘first class, highly rated councils’ can participate (Public Finance,
2016, p. 1). The establishment of a municipal bond market, however, has proven to be a more
complicated endeavour than was first anticipated: in January 2016, The Financial Times reported:
‘Multibillion-pound municipal bond market stuck at zero’ (Moore, 2016, p. 1). This still holds
true today in August 2019. Improving interest rates at the directly competing PWLB, together
with underestimated administrative and legal complexities, appear to be the main reasons for the
delay of a first bond issuance since the first initiative in 2014.2 Furthermore, investors are still
hesitant when considering the credit quality of councils, as few ratings have been made public,
and the ongoing political situation introduces yet more uncertainty into the markets.3 Brexit
could have one positive side effect for the UKMBA, though if the UK loses access to the EIB
for infrastructure financing and an institutional void results, the UKMBA is likely to rise in sig-
nificance.4 Despite the slow take-up, the municipal bond market in the UK is something that
both government and investors want to establish urgently to ensure that structural changes to
public finance still allow for reasonable funding of local councils, and to establish new investment
opportunities for long-term investors such as pension funds.

On the receiving end of these evolving dynamics between the PWLB and UKMBA are the
local councils with their legal obligations to provide infrastructural services. The persistent
pressure on councils to provide locally sourced revenue towards infrastructure investments has
led towards a skewed investment strategy where cheap PWLB loans were used to invest in
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commercial real estate, often outside their own jurisdictions, to cross-finance the maintenance of
services. This effectively turns councils into property companies and builds a significant credit
bubble with disaster looming on the horizon as traditional retail markets continue to decline
(Plender, 2017). This practice has become so concerning that the National Audit Office
(NAO) has taken up the issue (Marrs, 2019).

On the side of the investors, a central point of friction lies between the lifespan of the average
infrastructure project and the often significantly shorter time horizon of financial calculus and
resulting portfolio strategies of even infrastructure investors.5 Allen and Pryke (2013) provide
interesting evidence on how the Maquarie Group’s model of infrastructure financing during
their stint as owners of Thames Water affected their balance sheet (2013). Besides these changes
in infrastructure investment strategies, a more general caution towards the infrastructure sector is
born out of late 1990s’ privatization experiences and a general desire to avoid the politicization of
potential investment sites.6 The situation around the Heathrow Airport expansion is just one
prominent example. This has led to a blanket ban by many investors on UK infrastructure assets,
citing a ‘“negative” and “hostile” political and regulatory environment’ (Plimmer & Ford, 2019,
p. 1) The emergence of project finance, individual highly financialized infrastructure projects that
develop their own financing schemes, are also closely tied to investor interests. These are often
cherry-picked as those infrastructural projects that yield high returns and fit current portfolio
strategies, while being subject to little public scrutiny, weak regulatory oversight, and often ques-
tionably skewed financing schemes.7 A prominent example is the Thames Tideway Tunnel, a
£4.2 billion super-sewer development in London, the entire justification for which is drawn
into question and has been described as ‘a concrete tunnel for extracting rents, a pure financial
asset’ (Loftus & March, 2019, p. 14).

The financial ecology of urban infrastructure
Having developed an understanding of the current key dynamics in the UK infrastructure–
finance nexus, we can apply the concept of financial ecologies and derive a description of the
financial ecology of urban infrastructure in the UK. We use the introduction of the UKMBA
as a key vantage point from which to portray the changing dynamics within the financial ecology
of urban infrastructure.

The first step is to identify the key actors within the ecology; the presented material helps one
to pinpoint these: the UKMBA, local councils, the PWLB, investors and the current government
pose the core group of actors, with rating agencies, regulators, the EIB and other banking insti-
tutions forming a second order of actors. The wider press and the public itself play only a minor
role in the financial ecology. All these actors operate in different locations and relate to each other
based on their own logics. The following will try to detail these relationships.

Applying Abbott’s concept of linked ecologies, and examining the financial and political–
administrative ecologies separately, the UKMBA constitutes a form of avatar of the financial
industry within the political–municipal sector. To create a market (for bonds) and new financial
instruments might be seen as hinges; that is, an effective strategy of the wider financial ecology
that should now also operate in the city’s political–administrative ecology. One might interpret
the hinges as spreading innovation. However, as strategies, they may serve entirely different ends,
depending on which ecology is examined. In the political–administrative ecology, the municipal
bonds strategy serves as a strategy of avoidance, to avoid a political discussion and consensus-
finding about a city’s investments in urban infrastructure. In the financial ecology, municipal
bonds are another measure for the leverage of returns and the distribution of risks. In particular,
with municipal bonds, the communities share and take over the risks that the financial ecology is
required to manage.

Further applying the concept of ecologies, we clearly identify a re-forging of its inner
dynamics. Austerity is setting the framework within which this financial ecology morphs towards
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a more market-oriented mechanism for financing urban infrastructure. This is further amplified
by official government policies such as the National Infrastructure Assessment. The PWLB, as
traditionally the central institution for financing urban infrastructure projects, is being sup-
plemented by the UKMBA as a competing institution, which pursues the same aims via a differ-
ent logic. The UKMBA introduces new actors into the ecology of urban infrastructure
development and, more importantly, changes the dynamics of how these actors relate to each
other. A significant difference is the shift of scales within the multilevel governance of cities:
PWLB loans are largely top-down processes directed from a centralized government institution
towards the borrowing councils, keeping a large degree of the financial knowledge and respon-
sibility at the top level, whereas the newly proposed model turns this approach around and locates
market exposure and financial responsibility at the local level. Here, not all councils are equally
well equipped to handle the increased demands for financial knowledge.

This places local councils at the centre of the ecology. The shift of scales now firmly locates
exposure to market volatility at the local level, which is again amplified by increased requirements
for financial knowledge at the same level. This dynamic has led to new practices at the local level,
where cross-financing involving commercial real estate investments outside of a council’s own
jurisdiction amplifies market exposure and increases overall complexity in the council’s oper-
ations. Additionally, the UKMBA’s joint and several guarantee adds to this increase in complex-
ity, as it further fragments council interests beyond its own borders. On the upside, the UKMBA
provides access to much-needed financial knowledge at the local level.

Investors’ interests are dominated by a mixed market logic of maximizing returns on invest-
ment while finding safe havens for long-term investments, a strategy based around the develop-
ment of strong hinges. Under the current configuration of the ecology, investors favour project
finance for infrastructure investments to reduce overall complexity in their portfolios. This
logic has to be negotiated with the administrative and political burdens of local councils,
which have to adapt infrastructural projects to increase attractiveness. The UKMBA assumes
the central role in translating between these realms, and faces problems on both sides: it fails
to provide adequate public ratings – the common coin of risk evaluation – to market actors,
while it also struggles to overcome local institutional and political complexity to prepare the
ground for the new mechanism. The interesting aspect here is that the UKMBA assumes the
role of communicating and translating risk in both directions. That is, both market risks and sys-
temic risk on the one hand, while also negotiating political risk. It is thus central in establishing
knowledge of these risks on both sides, thus reshaping the actors’ subjectivities and potentially
influencing their resulting practices.

An important aspect of the financial ecology perspective is that we not only consider occur-
rences of investment, but also changes that are not tied to the flow of capital. The UK faces an
immense gap in infrastructure funding, and the UKMBA – as one of the main strategies to fill
it – has, to date, failed to perform. This failure contributes towards the widening of the infrastruc-
tural gap, adding more pressure on the financial ecology’s trajectory. External dynamics such as
the ongoing Brexit negotiations foster an insecure investment environment that also questions
the future relationship towards key institutions such as the EIB. All these dynamics, taken
together, mean that the financial ecology of urban infrastructure in the UK is in a fluid state,
in which the lack of political intervention fails to establish a predictable trajectory. This is par-
ticularly significant for infrastructure development, as the main requirement for long-term invest-
ment and development is stability and predictability.

CONCLUSIONS

Having established an understanding of the financial ecology’s configuration and inner dynamics,
we can use the infrastructural perspective outlined previously to identify potential spatial effects.
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The following presents a list of these effects, allocated to their corresponding infrastructural
dimensions:

. Constraining effects of lack of investment in infrastructure: while the financial ecology still
enables infrastructure investment up to a certain level, its current configuration, character-
ized by the infrastructural gap, has immediate spatial consequences: flood risks keep
increasing, the transport sector struggles with overburdened systems and modernization
projects such as decarbonization efforts are stifled, setting up a plethora of long-term pro-
blems for the future. Many of these consequences are as yet unfelt, which is largely due to
the long timeframes on which the ecology operates and the institutional debts we owe to
previous generations of practice.

. Path dependencies with new patterns of interdependence: councils’ investments in
commercial real estate create massive path dependencies, as they often dominate a
council’s balance sheet and tie its operation of services directly to property market
volatility. Going down this path of cross-financing services exposes councils to increas-
ing spatial fragmentation of its interests and exacerbates the complexity of its
operations.

. New spatial alliances and patterns of mediation between actors: similarly, the UKMBA’s
joint and several guarantee increases interdependence between signatory councils and
widens the realm of financial concern far beyond a council’s own borders. This not only
increases complexity but also widens the inequality between the ‘first class, highly rated
councils’ and the rest (Public Finance, 2016, p. 1). These new spatial alliances begin to
influence how councils evaluate their own position and capabilities, thus increasingly med-
iating their perception.

. Investment patterns promoting fragmented infrastructure solutions: the increasing
desire of investors to establish effective hinges, paired with regulatory weakness within
the financial ecology, bolsters the development of project finance based infrastructure
investments. This promotes fragmented infrastructure solutions that cater towards
investor needs rather than meeting the facts on the ground and providing optimal
long-term solutions.

. Vulnerability of local infrastructure to market volatility: as much as infrastructure is an
asset, it is also a major vulnerability that is capable of disrupting cities extensively. In the
case of the changing financial ecology of urban infrastructure, we have shown how particu-
lar constructs favoured by the financial ecology expose local infrastructures to market vola-
tility. A systemic breakdown of markets could then directly translate to the local level,
where large utility companies often operate under similar moral hazards as the banks
that were bailed out during the last financial crisis.

. New habits and practices in council operations: we can identify changes in local councils,
which partake in the aforementioned property investment schemes: they acquire new
knowledge and implement changes to long-standing practices, slowly changing the habits
of council operations and with it solidifying the market oriented trajectory of the financial
ecology itself.
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This list of effects is of course not exhaustive and serves as a starting point for discussing the
merits of moving the focus of financialization research more towards the study of infrastructures.
By using financial ecologies as an analytical tool and infrastructure as a perspective, we showed
how the financial ecology of urban infrastructure in the UK creates spatial effects within cities.
Thus, the paper directly answers calls from the discourse on financialization to examine its spatial
effects more closely, and provides an analytical tool to explore these effects in different contexts
(cf. French et al., 2011). Beyond this, it widens the discussion of financialization within the
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infrastructure discourse by outlining the spatial complexity of infrastructure and tying it to the
configuration of financial ecologies.

The changing financial ecology of urban infrastructure in the UK provides glimpses of one
future for urban infrastructure under prevailing austerity. New vehicles for infrastructure invest-
ment imply repercussions that are directly related to the localization of risk, the exposure of fun-
damental infrastructures to market volatility, as well as growing exposure to an exchange-value-
based market logic in the creation, operation, and governance of public utilities. As councils
struggle to finance infrastructure projects and maintenance, sunk investments continually
depreciate, seriously harming the installed base for future investments. Pathways towards more
sustainable forms of development remain out of bounds and constrain the future potential of
societal and environmental change by maintaining habits, patterns, and practices. All the
while, vulnerability is increased, not only to market risks but also to continued high risk of flood-
ing, fire and other threats associated with climate change. Infrastructure is the central pillar
underpinning the operation of modern societies, and its financialization seriously affects how
these societies constitute themselves in our cities.
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The temporalities of
financialization
Infrastructures, dominations and openings
in the Thames Tideway Tunnel

Fritz-Julius Grafe and Hanna Hilbrandt

In the last decade, a bourgeoning body of literature has explored the influence of financial
actors, techniques and motives in the urban development of North American and European
cities. Less has been said about the influence of finance on the temporalities of urban pro-
duction and urban life. Yet finance is, at its most basic, the management of debt; and
debt is, simply put, the deferral of payment; thus, by its very nature, financialization intro-
duces new temporal dynamics into whatever object of investment it engages with. This
paper examines these temporal dynamics in the financialized production of a large-scale
urban infrastructure project, the Thames Tideway Tunnel (TTT), a 25-km ‘super-sewer’
beneath the River Thames where it runs through the center of London. From analyzing
how financial actors, motives, and instruments influence the planning and implementation
of this massive sewer expansion, it traces the ways in which the temporal characteristics of
finance have repercussions in the urban space that privilege financial interests. This analysis
contributes both conceptual and empirical insights. Firstly, it provides a theoretical concep-
tualization of the ways in which the temporalities of financialization shape the material pro-
duction of the city. Secondly and more empirically, our case analysis allows us to schematize
the different ways in which the financialization of the TTT project shapes the temporalities
of its production, with wide-ranging political, economic and environmental implications. In
summary, the paper closes a crucial gap in understanding how different temporalities of
finance intersect in the making of contemporary cities.

Key words: Financialization, temporalities, infrastructure, Thames Tideway Tunnel, urban
development

Introduction

S
ince the 2008 global financial crisis,
research has explored the nexus of
urban production and financialization

and a number of crucial effects thereof,
including the deepening of socio-economic
inequalities (Christophers 2012; Fields and

Uffer 2016; Aalbers 2017; Wijburg and
Aalbers 2017) and the reorganization of
institutional and regulatory frameworks
(Savini and Aalbers 2016). Less has been
said about the influence of finance on the
temporalities of urban production, yet its
effects on urban development are substan-
tial and direct. At its most basic, finance is

This article has been republished with minor changes. These changes do not impact the academic content of the article.
# 2019 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.
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defined by time: As the management of
debt, i.e. the deferral of payment, finance
is, in temporal terms, the present provision
of funds by a commitment to future depen-
dencies. Temporal dynamics resulting from
such debt management include cycles of
boom, bust, and crisis, the routine of divi-
dend payouts, the long-durée of aspiration
and the risky futures of speculation. It
becomes obvious that finance introduces a
whole slew of temporal dynamics into the
equation of how, when, why and where
investment in the urban fabric is prone to
take place. Commonly understood as ‘the
increasing role of financial motives, finan-
cial markets, financial actors and financial
institutions in the operation of domestic
and international economies’ (Epstein
2005), financialization can—in temporal
terms—thus also be understood as the
increasing dominance of finance in the defi-
nition of temporal relations. Differently
put, financialization implies the ascendance
of particular timescales of dividend-payout,
cost calculation, or investment decisions.
Understanding the ways in which these
temporal specificities shape the production
of urban space is crucial in two ways.

Firstly, it contributes to a theoretical con-
ceptualization of the ways in which the tem-
poralities of financialization shape the
material production of the city. Time and
temporalities have long been understood
to be socially constructed (Wajcman 2008;
Hope 2010, 2011; Barak 2013; Ogle 2013).
In this sense, the social is governed by mul-
tiple temporalities—different rhythms,
timescapes or conceptions of past and
future—that hardly play out in coherent
ways. Rather, the ways in which temporal-
ities manifest themselves depend on the
power relations that sustain dominant
regimes of time. In line with the approach
of this Special Feature, we employ the
notion of infrastructure to describe the con-
stitution and structuring logics of tempor-
alities and their interactions (see
Besedovsky et al., this issue). From this per-
spective, temporalities constitute

infrastructures yet transcend the usual
metaphorical and conceptual understand-
ings of these: underlying social interaction,
temporalities as infrastructures pre-figure
and mediate social life. Through connec-
tions, patterns and path dependencies they
enable or constrain practices, thereby per-
petually reproducing existing power
relations (Angelo and Calhoun 2013;
Angelo and Hentschel 2015); yet, con-
structed through social practices, temporal-
ities can be disrupted, leading to either
standstill or change (cf. Star and Ruhleder
1996; Angelo and Calhoun 2013). In untan-
gling some of the ways in which the tem-
poral logics of finance define this temporal
infrastructure, for instance through indus-
try-specific timescapes or forms of forecast-
ing the future, and linking these to resulting
reconfigurations of the urban production,
our analysis offers novel ways of theorizing
the nexus of time, finance and space.

Secondly, the paper elaborates a more
precise empirical understanding of the
workings of these temporalities, providing
further insights into possibilities for inter-
vention and change. In this vein, this
paper analyzes the financialized production
of a £4.2 billion1 urban infrastructure
project, the Thames Tideway Tunnel
(TTT), also known as the ‘super sewer.’
This 25-km tunnel is situated where the
River Thames runs through London and
is intended to solve the city’s wastewater
problems by retaining sewage that pre-
sently overflows into the River Thames.
Thames Water (TW), London’s water pro-
vider and central actor in the development
of the sewer project, is owned by a multina-
tional consortium committed to the
regular generation of dividends for its
investors (Allen and Pryke 2013) and pro-
vides a textbook example of today’s finan-
cialized landscape of urban infrastructure
provision (see also Loftus and March 2019
for an analysis of the rent extraction
scheme of the Tideway Tunnel).

In bringing these aims together, our case
analysis points toward five critical and
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entangled temporal dynamics that character-
ize how financialization impacts urban devel-
opment: first, the alignment of opportunities
to create new trajectories in favor of financia-
lization, for instance in the concurrence of
market dynamics and moments of political
opportunity; second, the pre-emptive extrac-
tion of profits for the future provision of ser-
vices; third, the active construction of new
temporalities that set the stage for other
urban processes (e.g. regular dividends, inter-
est payments, regulatory cycles, etc.); fourth,
economically framed projections of the
future that skew decision making towards
economic rationales; and fifth, moments in
which existing temporalities are put under
strain and create frictions with other tempor-
alities whose logic diverges from that
inherent to the project. These dynamics
allow us to detail how the structural set-up
of the financial framework favored finance’s
temporal needs within the complex equation
of urban infrastructure provision. Yet while
these factors dominate the development
process, our conclusion also points to open-
ings for change.

The paper builds on the analysis of legislative
and planning documents, expert reports and
legal frameworks issued between 2001 and
2017. We understand these documents as inter-
acting—at times competing with or explicitly
counteracting—a web of public discourse in
the media, blogs and other publications that
we also took into consideration (Colomb
2012, 31). Following Sayer (2005, 7), the analy-
sis accounts for the ways in which documents
tend to deliberately play towards particular
ends as ambiguous tools that may represent
vested interests. The analysis focused on docu-
ments that concerned the financing of the
tideway tunnel, its possible effects and the con-
testations thereof, leaving aside any material on
other alternative wastewater projects. We ana-
lyzed the data regarding the temporal logics
inserted through financialization as well as
other—possibly contradictory—temporal
dynamics, to discern temporal patterns or con-
flicts and derive analytical categories thereof.
Based on these categories, we re-examined

the material in order to test our observer
impressions. We backed up the analysis of
these documents through interviews, con-
ducted between 2017 and 2018, with financial
experts involved in both the development and
critique of London’s water infrastructure.

Financial markets, temporalities, and
urban development

In the last decade, a bourgeoning body of litera-
ture interested in the particular urban effects of
financialization (Heeg 2013; Savini and Aalbers
2016; Aalbers 2017) has investigated the finan-
cialization of land (Kaika and Ruggiero 2016;
Aalbers and Haila 2018), material infrastruc-
ture (Torrance 2008; O’Neill 2013; Loftus
and March 2016), housing and real estate
(Aalbers 2017), as well as urban redevelopment
processes (Rutland 2010; Weber 2010). While
we do not discuss this literature in detail, an
indication of some of its key themes is useful.
This body of work describes new financial
technologies and instruments that help global
capital to secure profitable outlets and also
function to assess or minimize risk (Bitterer
and Heeg 2012; David and Halbert 2014); it
demonstrates how financialization has shifted
power relations in urban and national govern-
ance (Weber 2010; Ashton, Doussard, and
Weber [2014] 2016); documents the emergence
of a ‘shareholder-value maximization’ credo
(Froud et al. 2000; Pike 2006) that seeks to
maximize the exchange-value of underlying
assets as opposed to their use-value (Clark,
Larsen, and Hansen 2015); and captures the
impacts of financialization on everyday life
(Martin 2002; French and Kneale 2009), for
instance in housing struggles (Bojadžijev
2015; Garcı́a-Lamarca and Kaika 2016; Kaika
and Ruggiero 2016) or the effects of financia-
lized water provisioning (Allen and Pryke
2013). While some of this literature touches
upon the role of time (notably, Martin 2002;
Graham and Thrift 2007; Weber 2010),
current analyses are limited in that they do
not explicitly reflect the temporal dimension
of financialization (but see Kloeckner and
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Mueller 2018). Yet, as this paper shows, finan-
cialization not only impacts upon the charac-
teristics of time, but finance’s temporal effects
have further repercussions in urban space.
This aspect is particularly crucial when it
comes to urban infrastructure with its long
operational timescales and immediate impacts
on urban life.

The production of temporalities

The temporal effects of finance are usefully
contextualized in literatures that problema-
tize the social construction of time. Despite
recurring complaints regarding the neglect
of the temporal dimensions in urban analysis,
the 19th century saw a wide and interdisci-
plinary engagement with multiple under-
standings of time (Nowotny 1992). These
include Marxist analysis, in which time
emerges as a central category in capitalism’s
endeavors to speed up, compress time and
increase productivity (Thompson 1967;
Harvey 2008), geographical analysis of the
nexus of space and time (Hägerstrand 1978;
May and Thrift 2001; Cresswell 2004;
Massey 2005), sociological accounts of time
and its significance in social interaction
(Elias 1992), an economic psychology of
time (Mieg 2005), as well as anthropological
accounts of diverse cultural conceptualiz-
ations of time (Adam 1994; Fabian 2002).

This literature has recognized that tempor-
ality does not impose itself on society, but
emerges in social practice (Wajcman 2008).
Consequently, time is socially experienced,
thus ‘multiple and heterogeneous’ (May and
Thrift 2001, 3), while it similarly ‘involve[s]
and invoke[s] our relations with others in
time’ (Keightley 2012, 202). Social time is,
in this ‘practiced’ sense, not only relative
and relational, it is also open to change
through adaptation, appropriation and nego-
tiation, while also being determined by path
dependencies, on the one hand, and on the
other by power relations emerging from
different temporal interests. Here, we speak
of temporalities in its plural form, to refer

to the social experience of time-lived prac-
tices and perceptions, hence to differentiate
temporalities from the abstract notion from
time as a ‘physical’ externality (LiPuma
2017, 145).

Adam (2007) understands the power
relations of capitalism to have led to specific
temporalities that have, in turn, fundamen-
tally shaped contemporary social relations.
While industrial capitalism was fundamen-
tally shaped by the dominance of clock time
as the central measure of productivity
(Thompson 1967), in the 1970s and 1980s
the onset of global electronic communication
transcended ‘the durational and sequential
properties of clock time’ (Hope 2010, 2011).
Key concepts emerging to understand this
new era, such as Castells’ ‘network society’
(Castells 2010), Urry’s ‘mobility paradigm’
(Urry 2000), and Sassen’s ‘global city’
(1991), describe the ways in which intercon-
nections between people across space (May
and Thrift 2001, 10) define new temporalities.

The temporalities of financialized capital-
ism (Hope 2006) are critically determined
by these global, technological connections
that underpin the workings of most financial
practices. For instance, as Hardin (2014, 205–
206) writes, forms of prognostication collapse
‘the future into the now’ (cf. Searle 2016, 53).
‘In a virtual sense,’ Hope (2010, 652) notes,
‘the future is pulled into the present (to be
assigned a monetary value).’ Crucially, such
modeling transforms the future, as it ‘steers
towards or away from certain outcomes . . .
under the guise of merely trying to anticipate
them’ (Orpana 2017, 77–78; see also Riles
2004, 2011). In addition, financial capitalism
is ‘future exploitative’ (Orpana 2017), i.e.
transferring risk to the future (Hardin 2014,
102), predominantly the futures of urban
inhabitants who are frequently unaware of
the risks they are required to bear (see also
Bear 2011; Allen and Pryke 2013, 427). More-
over, financial markets, in particular deriva-
tives markets, trade in future uncertainty,
whereby risk ‘becomes a necessary resource
for technologized derivatives trading and a
constitutive feature of the real-time present’
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(Arnoldi 2004, 106–107). By speeding up or
compressing time, technology allows
markets to ‘reduce or eliminate sequential
lags of time’ (Hope 2010, 653), thereby
gaining more profit in shorter periods of
time. These short-term dynamics have
shaped long-term change through the aggre-
gate effects of these technologies in financial
markets. This is most evident in shifts in
market cycles (e.g. Kondratiev waves,
Schumpeter’s business cycles and cycles of
financial crises) and related financial crises.

Few authors have discussed the effects of
these temporal changes on the built environ-
ment. Yet, as financial markets have become
more integrated into the production of the
built environment, the temporalities of these
cycles of ‘boom, bubble, and bust’ (Weber
2015, 23) have been mediated through urban
space. Most prominently, David Harvey has
described capital’s search for new markets
through the notion of ‘the spatial fix’: short-
term relief from crisis of overaccumulation,
in which investment in the built environment
absorbs surplus value (Harvey 2003, 115–
116). Temporally speaking, the effect of
these fixes implies that cities are changing at
ever faster pace—i.e. the pace of the market
(Weber 2015, 17). Yet, the spatial fix is also
a temporal fix, because crises are pushed
just slightly further into the future. The
needs of finance thereby drive the building
cycle (Weber 2015, 19) through periods of
‘expansion, slowdown, a downturn, and a
recovery’ (ibid: 25).

Yet, to date, empirical evidence has not
unearthed the interactions between multiple
temporalities at play and their repercussions
in urban space. To fill this gap, the remainder
of this paper contributes a temporal analysis
of the TTT that enables us to outline the
different ways in which the financialization
of this infrastructure project shaped and con-
tinues to shape the temporalities of its pro-
duction. We thereby pursue the argument
that the dominance of financial actors and
motives introduced a whole slew of new tem-
poral logics, interests and dynamics into the
equation of how, when, why, where and to

whose advantage investment in the urban
fabric is prone to take place. The Tideway
Tunnel poses an ideal research subject for
this endeavor, being characterized from
inception to execution by a multitude of
tropes that exemplify the financialization of
urban infrastructures in contemporary cities.

The financialized temporalities of the TTT

First, a word about the tunnel’s aims, history
and governance structure. The Thames
Tideway Scheme is an ongoing large-scale
urban infrastructure project that seeks to
prevent the discharge of sewage overflows
into the River Thames, by constructing a
25-km tunnel to serve as a temporary
storage facility.2 The discharge of untreated
sewage into the river led the European Com-
mission to sue the UK in 2009 under the 1991
Urban Waste Water Treatment Directive. In
2001, well before these judicial actions were
set in motion, the UK Environment
Agency, Thames Water (TW), the Depart-
ment for Environment, Food, and Rural
Affairs (Defra, the responsible ministry),
and the Greater London Authority instigated
the Thames Tideway Strategic Study to
evaluate the impacts of the discharges and
potential solutions to the problem.3 Follow-
ing this study, the Thames Tideway
Scheme moved forward with a three-tiered
approach to achieving improved sewage
screening, storage and treatment: First, a
deep storage and conveyance tunnel was con-
structed; second, London’s sewage treatment
works are to be modernized; and third, the
construction of the Thames Tideway Tunnel
(TTT), the focus of this paper.

The principle responsibility for this project
lies with TW. Similarly to other water utili-
ties in the United Kingdom, TW was priva-
tized during a period between the late 1980s
and early 1990s. Subsequently, several take-
overs have resulted in over-leveraged
balance sheets. As these weigh heavily on
the company’s ratings, the tunnel is being
constructed by a separate entity, Bazalgette
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Tunnel Limited (BTL). Although this new
special-purpose company with an offshore
holding structure similar to that of TW is
legally and financially separated from TW,
both companies are in fact tightly entangled,
with TW being both the supplier and custo-
mer of BTL. TW and BTL are regulated by
the regulatory body Ofwat (Water Services
Regulation Authority), whose main responsi-
bility lies in the management of licenses and
the negotiation of tariffs every five years.
However, TWs byzantine corporate struc-
ture complicates political oversight, obscures
the final responsibility over the project and
widens the disconnect between TW’s 13
million customers, its owners, and the
utility. The primary investors in BTL are
Allianz, IPP, Swiss Life, Dalmore Capital,
and DIF. These insurance companies,
pension funds and infrastructure funds
specialize in low-risk, low-volatility long-
term investments as a means of harboring
their clients’ assets for longer periods of
time. Shareholder value and quarterly
reports are core metrics that drive their
decision-making. Tax optimization struc-
tures and maximizing of financial benefits
are routine practice.

The involvement of local government and
the public was scant, as the responsibilities
were immediately referred to Ofwat and
TW following the EU lawsuit.4 Participation
was limited to minimizing the impacts on
boroughs by means of managing construction
sites. Most Londoners are not aware of the
added costs already appearing on their
water bills (interviews Jan. 2018). An excep-
tion is the initiative ‘Clean Thames Now
and Always,’ which coordinates efforts to
question the long-term sustainability of the
project vis-à-vis other solutions, such as sus-
tainable urban drainage systems (SUDS).

How the temporalities of finance shaped the
TTT

To consider how ‘financialized temporalities’
shaped the project, it is crucial to recall the

developments that brought the project
about: The pressure on the UK Government
by the previously mentioned EU lawsuit
coincided with the fallout from the financial
crisis and ensuing austerity policies, limited
availability of bank loans and TW’s finan-
cially weak position. Hence, multiple tem-
poral dynamics came together in ways that
facilitated financialization. In this moment,
only the financial construct described above
appeared to appease wary investors, while at
the same time promising them significant
returns and solving the underlying problem
of raw sewage discharges. Consequently,
the project was brought about hand in hand
with crucial conflicts of interest bound up
in the project, and the desires of powerful
actors to capitalize upon large-scale develop-
ment. The opportunistic nature of financiali-
zation to capitalize on the alignment of
different developments and timelines at
opportune moments to create new trajec-
tories can be defined as a first critical charac-
teristic of the temporal impacts of
financialization. This alignment led to the
sudden transformation of a development
with severe consequences for other temporal
dynamics.

Once momentum was gained, the inherent
logic of finance dictated the preference of
large-scale, ring-fenceable, technocratic
measures with particular temporal effects.
As previously noted, establishing BTL
enabled the sewer project to be kept separate
from TWs heavily leveraged balance sheet,
through complex financial engineering that
ring-fenced its profits separately from the
wider risks of the project (cf. Allen and
Pryke 2013). Thus, limiting interactions
with existing urban infrastructures also
made the project easier to quantify, project,
securitize and trade, and defined the type of
project that was to be constructed.5 Debt
obligations required the creation of revenue
streams while the project was being com-
pleted. In the resulting model (revenue incre-
ment financing / cash flow financing),
customers thus pay during both the construc-
tion period as well as during service delivery.
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As Allan and Pryke helpfully note, in this
model ‘it would seem that the households
themselves are the financial asset’ (2013,
419). This not only contradicts common
investment principles, it also transfers the
project’s completion risk from the utility to
the customers (Blaiklock 2017). Both the
securitization of revenue streams, as well as
adding the costs of the project to customers’
bills, enabled a structure that largely bene-
fited investors over customers. To under-
stand the temporal specificities of the
project, it is critical to emphasize that water
consumers do not (yet) profit from the
effects of the project; they are thus paying
for a project that they might not even
benefit from, while shareholders are already
receiving payouts from their revenue
streams. This preemptive extraction of
profits for future services defines the second
critical characteristic by which the temporal
impacts of financialization influence the pro-
duction of urban space.

Investing large amounts of resources in this
project created path dependencies, thereby
structuring future possibilities for interven-
tion. Once various actors committed to long
construction periods, the TTT became
dependent on pricing volatility and other
market dynamics. In particular, the seven-
year (or more) construction period does not
allow for ‘fixed price construction contracts,’
as construction companies cannot anticipate
price fluctuations for materials and labor
over such an extended period of time; this
thus exposes the project to cost inflation
(Blaiklock 2017, 16). Blaiklock, an infrastruc-
ture banking expert, concludes: ‘the incentive
for contractors to achieve project completion
to time and cost is now much diminished, if
not eliminated’ (Blaiklock 2017, 4), with sig-
nificant implications for the future temporal
dynamics of the project. The financialized
production-logic of the TTT thus established
routines, repetitions, and timeframes that
constitute new temporalities, which in turn
set the stage for other urban processes. This
is the third critical characteristic of the tem-
poral impacts of financialization. This logic

of structuration of time also becomes appar-
ent in the ways in which the model is
legally regulated: it is mostly structured
around financial objectives rather than those
of the public. For instance, one of the case’s
prominent legal frameworks is the RAB
Model (Stern 2014), which Ofwat uses to cal-
culate TW’s value in the tariff-setting process.
It is the central mechanism that informs
negotiations in the five-year tariff-setting
cycle and thus defines the political influence
that regulators can wield over the license
holder.6 The legal framing and toolset of the
regulator thus establishes a temporal time-
frame in which windows of intervention are
possible, but only based on the calculative
model employed, which by its own merits
fails to look beyond solely economic projec-
tions of the future.

The ways in which dominant interests
designed the project externalized costs not
only into the future but also onto unwitting
customers. Furthermore, it also dictated the
duration of the project: namely for as long
as it would serve the interests of the share-
holders. As the perception of the future was
thus entirely described in financial terms,
the project’s time horizon disregarded con-
siderations of the future beyond the logic of
financial calculus. Crucially, in this way
financial interests foreclosed long-term sus-
tainability dynamics, thereby side-stepping
considerations of climate change and poten-
tial flooding during the project setup and
instead shifting their resolution onto future
generations. As alternative technologies
such as sustainable urban drainage systems
(SUDS)—which would have been much
more attractive in this regard—are less
easily financialized, they were hardly con-
sidered as options in the largely investor-
driven process. This correlation not only
points to a general weakness concerning the
financialization of climate change in the
urban realm, it also highlights the discrepan-
cies between the time horizons of financial
actors and those of the general public
(Clean Thames Now and Always 2017).
This skewing effect of economically defined
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long-term expectations and modeling mech-
anisms of the future is a fourth critical charac-
teristic of the temporal impacts of
financialization. In the present case, this is
evident in the ways in which finance
informs decision making about the future
through current strategies of profit
maximization.

The project construction phase began in
2016 and is to conclude in 2023. Projections
made about the scheme were quickly out-
dated, putting the overall rationale of the
project in question: The Thames Tideway
Strategic Study of 2006 calculated the
capital cost as £1.7 bn, projecting economic
benefits of £3–5 bn. As Blaiklock notes,
‘this presented the best answer to the
problem within the technologies available at
the time [emphasis added]’; however, ‘by
2012 it had become clear that TW could not
fund TTT from its own resources, unless it
strengthened its balance sheet by issuing
more capital’ (Blaiklock 2017, 9–10), an
option rejected by TW. In 2016, Prof. Chris
Binnie, former chairman of the Thames
Tideway Strategic Study, argued that ‘TTT
was arguable not now needed.’ As the UK
Government now emphasizes SUDS under
the Flood and Water Management Act 2010,
TTT appears to become redundant a decade
after its projected completion date (Blaiklock
2017, 10). This quick change of calculus pro-
vides a crude demonstration of how the logic
of financial modeling that set the stage for the
project obscures not only its long-term
pricing uncertainty (falsely suggesting that
future costs would be calculable), but also
the possibility of finding alternative
solutions.

Similarly, critics point out that differing
amounts of resources have been allocated to
researching potential alternative strategies
and note the lack of any updated research
since the initial study; and that uncomforta-
ble, independently derived insights that ques-
tion the need for the project as a whole have
been brushed aside (Thames Blue Green
Economy 2016; Blaiklock 2017). As this cri-
tique coincided with the notice of the

possible obsolescence of the project in 10–
12 years, public debate has recently gained
some momentum. It is during these
moments that the entire temporal logic of
the project and its underlying financial mech-
anisms are drawn into question. Here,
perhaps, the temporalities of the project
might come under duress.

This friction between the project’s inherent
temporalities and those that are defined by
external expectations and mechanisms point
to a final critical characteristic of the tem-
poral impacts of financialization. The tem-
poralities of financialization are defined by
conflicts with, and disruptions to, the con-
tinuous reproduction of established tempor-
alities. This is frequently a result of
polychronie, the plurality of temporalities
and their interactions and conflicts with
each other. These disruptions open
windows for social change, for instance
when protests and political activities align
with windows of opportunity during
periods of disruption, as this volatile state
lends itself to readjustments. To identify
and act upon these windows of intervention,
it is crucial to (re-)claim public and analytical
oversight of the development of such
projects.

Conclusion

Although multiple temporal dynamics are at
play within the project, we identified five
critical characteristics of the temporal
impacts of financialization on—and
through—the production of the TTT. First,
the alignments of opportunities in the ‘right’
or ‘critical’ moment as a staging point for
the expansion of financialization, here, for
instance, in the push for large-scale financia-
lized projects; second, the pre-emptive extrac-
tion of profits for future services from
London’s inhabitants; third, the quality/
ability of finance to pre-structure further
temporalities, for instance those of regulatory
models; fourth, the ways in which finance
defines expectations of the future; and
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finally, moments of friction and disruption
between different temporalities. These criti-
cal characteristics provide a stepping-stone
towards a better understanding of the tem-
poral impacts of financialization. In jointly
considering these temporal characteristics,
our conclusion draws wider insights from
the analytic proposition of this Special
Feature and explores the infrastructural qual-
ities of the outlined temporal dynamics.
These dynamics act together in polychronie.
Like any infrastructure, this polychronie
creates and maintains habits by establishing
and reinforcing patterns, yet as it forecloses
certain pathways, it also creates openings.

In pointing to moments of closure, the
inherent logic of finance dictates the prefer-
ence of large-scale, ring-fenceable techno-
cratic measures involving only limited
interactions with existing urban infrastruc-
tures, which during the project initiation
phase skew public oversight and tend to be
presented as the only feasible solution. This
is the critical phase for intervention, since
obligations are put in place and resources
committed once the financial framework is
settled. Akin to a large container ship, it is
at this point that the project builds its
momentum and sets its course. Once actors
publicly and politically commit to the
project and vest their interests ‘on board,’
the tanker’s inertia builds up to a critical
level, and even major interventions may
only result in minor corrections to its
course, as committed financial and political
resources form a sort of inert obduracy that
hinders rapid interventions. These closures
are hugely consequential for the citizens of
London, who not only bear the costs and
inconveniences of the construction phase,
but also the long-term burden of the pro-
blems that the project—through its narrow
scope and both its financial and physical
design—is unable to resolve. While some
project costs—such as the climate costs of
the construction project—are externalized
into the future, other costs, such as the con-
struction costs of the project are paid in the
here and now—although the promised

benefits for the public (if any) are only
expected at a later date. In both cases, the
question of who bears the costs is obscured
by opaque structures that shift the future
liability from private investors to the public.
Risk-averse investors maintain control over
their future, while the future of the tax- and
utility payer is put at risk through govern-
ment taking on the ultimate financial respon-
sibility for the project, as public utilities are
often monopolies that are considered ‘too
big to fail’. Moreover, considering the ques-
tion of sustainability and the effects of
climate change for London, the question of
flooding and the lack of added benefits
come to the fore. Long-term obligations and
constraints, imposed on the city in order to
fulfill TW’s needs for cost optimization,
severely restrict public oversight and future
room for maneuver.

The mechanisms outlined illustrate the
immense political power with which finance
permeates urban temporalities, and raise
major questions: on the one hand, how to
reclaim the power necessary to define the
contemporary rhythms of the city; and on
the other, how to generate a political voice
for future generations. A higher degree of
transparency and accountability are certainly
part of the solution, as well as the political
representation of those who actually bear
the costs of today’s commitments. Temporal
conflicts between states, citizens and private
corporate actors illustrate how states and citi-
zens have lost a certain amount of temporal
authority (echoing Hope 2010). In this
regard, financialization seemingly depoliti-
cizes the process of urban infrastructure pro-
vision, as it constantly curtails the realm of
influence that the public still holds over its
utilities. This exemplifies how the social con-
struction of time is negotiated within the city
and how boundaries for future populations
are put in place.

As Star (1999) noted, infrastructures are
always innovated and built upon an existing
infrastructural base, which both enables
their formation but also constrains their
form. In this sense, a description of the
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temporal dynamics, solely focused on the
increasing power of finance to define
notions of time, falls short of portraying
how the intricacies of financialized temporal-
ities make space for openings. In particular,
intersecting temporal dynamics provide
windows for interventions; for example as
poor governance practices are questioned in
accordance with election cycles—particularly
when they coincide, for instance, with times
of financial turmoil. As we are witnessing a
certain fatigue following failed privatizations
and the longer-term fallout from such deals,
as well as a changing political climate toward
less liberal policies, the recommunalization
of urban infrastructure assets might inspire
cities across continental Europe (Beveridge
and Naumann 2014). To be sure, in the case
of the TTT, the window of opportunity that
opened up with the concurrence of a wider
awareness of its production and the news of
its possible redundancy, did not (yet) result
in changes of the project. However, more
could be learned from analyzing the tempor-
alities of more successful struggles against
financialization. Consider, for instance,
recent efforts of Berliners to reverse the priva-
tization and financialization of the city’s
rental housing sector (Uffer 2014). In the
past years, longstanding struggles of social
movements to contest housing financializa-
tion have concurred with the election of a
centre-left coalition and the increasing frus-
tration of a majority of Berliners with the
city’s rising rents to facilitate the establish-
ment of a rent cap and put a halt to the extrac-
tion of financial profits from the city’s
housing stock (Guardian, October 22, 2019).
Thereby, the temporal infrastructure of elec-
tion cycles, the routine work of bureaucracies
and the long tradition of housing protest came
together in ways that opened a window of
opportunity to enact political change. In
sum, these moments of openings and closures
expose how polychronous temporalities add
up to more than just the sum of their parts:
they constitute an infrastructure of urban
time, in which financilization need not play
the dominant part.
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Notes

1 Projected cost at the time of writing.
2 The spillovers tend to occur when minimal rainfall is

channeled into the sewer system by London’s
impervious surfaces. Construction is ongoing and the
total cost is estimated at £4.2 billion.

3 Published in 2005, it concludes that out of the four
possible strategies of (1)adoptionof source controland
sustainable urban drainage; (2) separation of foul and
surface drainage and local storage; (3) screening,
storage,or treatmentat thedischargepoint to river; and
(4) in-river treatment, only the third option would be
able to achieve the environmental objectives.

4 However, politicians such as Boris Johnson (then
Mayor of London) did not shy away from
capitalizing on positive publicity associated with
ribbon-cutting ceremonies such as that at the Lee
Tunnel in 2016.

5 This is most apparent in TW’s highly leveraged
balance sheet, with an 80/20 debt-to-equity ratio,
increasingly exposing the company to market
volatility and shareholder interests.

6 An important aspect of this model is the discrepancy
between Ofwat’s cost of capital calculations vis-à-vis
TW’s own calculations, which assume a higher level
of debt, thus benefiting their profits. Moreover, the
RAB model creates flawed funding commitments that
introduce financial inefficiencies by failing to provide
the whole project funding at the onset of construction.
The model also fails to evaluate issues beyond the
horizon of bond finance, as impacts relating to
environmental, climatic and social dynamics are not
considered.
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financial markets were supposed to dovetail the underlying commodity markets, but today the tail wags

the dog. (K. N. Vaidyanathan, Senior Fellow, Geoeconomic Studies, Gateway House; Gateway

House: Indian Counsel on Global Relations, 2018)

The continuously increasing significance of the finance sector within the global economy has had
direct consequences for cities across the world. Subprime mortgages, real estate investment trusts
and tax increment financing are just some of the ways by which our cities have become subject to
what we now commonly refer to as ‘financialization’. These practices have resulted in an accumu-
lation not just of economic power, but also of social and political impacts that reshape our society.
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Today, these impacts are not yet fully understood because they affect the urban on multiple levels
and differing timescales. Furthermore, the resulting effects vary across locations and contexts.

This paper makes the argument that these effects are magnified when examining infrastruc-
tures, as they are at the nexus between epistemological narratives of economic growth, urbaniz-
ation and financial practices. Infrastructures define the use of urban space, they enable modern
societies while at the same time they create constrains and division (cf. Angelo & Calhoun,
2013). According to Stephen Graham, infrastructures, in the urban context specifically: ‘are at
the heart of the ways in which cities act as the main centers of wealth creation and capital
accumulation through extending their control and appropriation of labor power and of resources
over distant territories, people and ecosystems’ (Graham, 2010, p. 4). Thus, they are not only
crucial to the economic impacts on urban development but also to society–environment relations
as a whole.

In this regard and bearing in mind the close entwinement of the human metabolism with
water, it could be argued that water infrastructure is one of the central prerequisites for the
urban, spanning a rich history from river use to aqueducts to desalination plants. These Infra-
structures are often invisible in the Global North, whereas in the Global South they are frequently
objects of contestation. Both the visible and invisible domains are charged with a turmoil of
power relations. The politics associated with water infrastructures reach from international
resource conflicts to the micropolitics of managing access to a single public water tap (Graham
et al., 2013). Since much of the aging water infrastructure in the Global North is in a dilapidated
condition, and much in the Global South is yet to be built, the question of finance, for both con-
struction and maintenance, is central for the futures of billions of urban dwellers.

This paper aims to answer the question of how financialization changes the financial ecologies
of urban water infrastructure provision, and what the consequences of these impacts are. To
understand better the patterns and dynamics of this process, it adopts a comparative approach,
contrasting the evolving financial ecologies of water infrastructure provision in London and
Mumbai. It aims to expose how the financialization of water infrastructure changes the relation-
ships between key actors in the ecology, and how the role of local knowledge and its translation
into different social contexts are central to this process. Understanding this process allows us to
show how financialization influences long-term planning and decision-making and thus affects
the capacity of our cities to adapt to future challenges.

FINANCIALIZATION OF INFRASTRUCTURE

Financialization at its most basic is commonly defined as ‘the increasing role of financial motives,
financial markets, financial actors and financial institutions in the operation of domestic and inter-
national economies’ (Epstein, 2005, p. 3). The debate around the increasing financialization of
cities has been discussed within the literature from several perspectives in recent years. Arguably,
the concept of financialization first entered the urban discourse in the guise of David Harvey’s
spatial fix (Christophers, 2010, 2012; Harvey, 2006) and from there came into its own by appli-
cation to a wide range of issues concerning the particular urban effects of financialization (Aalbers,
2017; Clark et al., 2015; French et al., 2011;Heeg, 2013; Leyshon&Thrift, 2007; Rutland, 2010;
Savini & Aalbers, 2016). Perspectives include the financialization of urban development in terms
of land (e.g., Kaika & Ruggiero, 2016), housing (e.g., Aalbers, 2017), redevelopment processes
(Rutland, 2010; Weber, 2010), as well as urban infrastructure (O’Neill, 2013; Torrance, 2008).

This paper is particularly interested in the financialization of infrastructure. Adapting the
definition of financialization to the urban context, we identify the increasing significance of
financial institutions, an increasingly shareholder-oriented form of corporate governance, a
more market-based capital supply and ongoing financial innovation as key characteristics
(Rutland, 2010). In terms of financialization of infrastructure, the literature discusses these
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characteristics with varying emphasis and outlines distinct differences from other processes of
financialization in cities.

The growing power of financial institutions is marked foremost by increasing significance of
specialized infrastructure investment funds and their particular modes of operation. Groups such
as the Macquarie Group, Brookfield Asset Management and Global Infrastructure Partners are
the established actors in this field, with institutions such as BlackRock and IFM constantly
expanding their operations in the infrastructure sector (cf. Infrastructure Investor, 2018).
Allen and Pryke (2013) emphasize the significance of Macquarie Group’s model of infrastructure
financing during their ownership of Thames Water and the resulting overleveraged balance sheet
that overshadows future infrastructure investments (Loftus & March, 2017). From an insti-
tutional perspective, O’Neill (2013) emphasizes the remaining importance of the state (in its
role as a guarantor of property rights) as a prerequisite for often legally complex infrastructure
issues.

The importance of the shareholder value dimension is especially significant in the literature,
as this shifts the focus from an asset’s use-value towards its exchange value, completely changing
the valuation process (cf. Callon, 1998). This shift towards a shareholder-oriented process can
lead to compromised decision-making and externalization of costs into the future (Loftus &
March, 2017). Furthermore, it often frames the interactions between regulator and operator
and the viability of any regulatory mechanisms (Grafe & Hilbrandt, 2019). Appel & Kumar
(2015) outline the wider dynamic between a prevalent epistemology of economic growth and
the rise of infrastructure finance.

The changing landscape of capital supply for infrastructure provision, from either state- or
bank-based sources to more market-oriented approaches, has been largely driven by austerity pol-
icies in the wake of the 2008 financial crisis and the ongoing liberalization of economies. O’Brien
and Pike (2015) explore this dynamic in the context of UK City Deals and outline the difficult
nexus of local capacities, state involvement and risk assessment. The consequences of market-
based capital sourcing again become apparent when re-engineered balance sheets resulted in
overleveraged entities that became constrained by their debt burdens (Grafe & Hilbrandt,
2019). Ahlers and Merme (2016) explore the effects of financialization on the water sector
and outline the undemocratic tendencies of such processes and their potential impacts on
social–ecological landscapes.

The infrastructure sector is subject to ongoing financial expansion and innovation. Securiti-
zation is expanding and pushing into all aspects of urban infrastructure. Municipal bonds are
being introduced worldwide as novel mechanisms for financing infrastructure projects (Grafe
& Mieg, 2019), and localized individualized financial constructs employ complex tax optimiz-
ation structures that often foray into grey areas of international tax law (Grafe & Hilbrandt,
2019). Allen and Pryke (2013) explore the consequences of ring-fencing in the water sector
and outline their effect on customers’ bills.

Underlying these discussions of financialization is the ongoing debate on the significance of
local knowledge for anchoring global financial capital in particular places. Most of these discus-
sions centre around real estate development, such as Clark and O’Connor’s (1997) discussion of
mortgage-backed securities and the importance of local knowledge in the primary market as
opposed to the securitized secondary market. Wood (2004) further emphasizes the role of
local knowledge vis-à-vis globalized property finance, in its capacity to navigate local complexities
such as political and administrative barriers. More recently, Halbert and Rouanet (2014) dis-
cussed the particular processes by which transcalar territorial networks translate local knowledge
towards foreign investor expectations and thus filter the risks that would otherwise prevent the
landing of global financial capital in Bangalore. They emphasize that, when actors ‘collect
data, unravel legal issues or shape representations of the new city, they invariably translate
FFI’s [foreign finance investors] expectations into the urban built environment’ (p. 11). Local
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knowledge and its translation thus play a central role in the anchoring of global financial capital in
places with varying cultural practices and contexts.

In sum, the literature shows that the financialization of infrastructure is largely defined by a
city’s flows, enabled by their infrastructures and the financial sector’s desire to securitize these rev-
enue streams. O’Neill (2018) concludes that the capital, organizational and regulatory structures
of particular projects are the key dimensions through which financialization takes hold of urban
infrastructure and imposes its logic on their underlying flows.

METHOD

The paper builds on structured document analysis and recursive abstraction of 297 legislative and
planning documents, reports, public statements and media coverage from the period 2001–18.
The analysis is focused on documents that discuss financial markets and infrastructure in the
given ecologies. The data were analysed in detail regarding the effects of financialization of
urban infrastructure in order to identify patterns and conflicts and derive analytical categories
thereof. Based on these categories, the material was re-examined to test observer impressions.
This document analysis was supplemented with 22 expert interviews conducted between 2015
and 2018.

Recent developments in comparative urbanism offer new means for theory generation that are
both regionally embedded and sophisticated enough to allow for theoretical abstraction. The
works of Jennifer Robinson (Robinson, 2011, 2014) and Colin McFarlane (McFarlane, 2006,
2010) set an agenda that aims to eliminate the parochialism of urban theory by overcoming
the North–South divide in theory generation as well as emphasizing urban experiences that go
beyond economic indicators. This allows analysis of the impacts of finance –infrastructure
dynamics found not only in cites dominated by formal economies and fixed built environments,
but also in those shaped by an informal economy. The latter will allow insights into how finance
has the potential to affect the majority of present and future urban dwellers. Central to this meth-
odology is selecting appropriate units of comparison that avoid territorial definitions of the city,
thereby allowing the inclusions of networks and flows within the analysis. The units of compari-
son in this particular case are the two financial ecologies of water infrastructure provision in
London and Mumbai; this includes their spatial configurations, stakeholders and connections.
With these units of comparison defined, appropriate methods of data generation are applied.

In this paper, the units of comparison are conceptualized as the financial ecologies of urban infra-
structure. A more detailed discussion of the benefits of using financial ecologies as a method can be
found in a previous issue of this journal (cf. Grafe & Mieg, 2019). To summarize: the concept of
ecologies is picked up in several papers examining the finance–infrastructure nexus (French et al.,
2011; Monstadt, 2009; Swyngedouw, 2009), where it is important to note that ecology in these
works mostly refers to Abbott’s (2005) understanding of the term, where he contends that ‘“Ecol-
ogy” … names a social structure that is less unified than a machine or an organism, but that is
considerably more unified than is a social world made up of the autonomous, atomic beings of clas-
sical liberalism’ (p. 248). In Abbott’s conception, three main components make up these ecologies:
their respective actors, their locations, and their associating relations. Interlinkages of these ecol-
ogies can be formed via ‘hinges’; that is, a strategy that provides results to allies in other linked ecol-
ogies and ‘avatars,’ which are considered a colony from one ecology within another (pp. 245–255).

This concept will be the basis for the comparison, as it will help to delineate the financial ecol-
ogies of urban infrastructure in the two cities. This will enable us to compare the particular
arrangements of actors, locations and relations with their individual subjectivities, knowledges
and practices intact. It also facilitates linking these local configurations to the financial system,
and reveals how financialization interacts with the development, governance, and maintenance
of urban infrastructures. One of the benefits of this approach is a more nuanced understanding
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of the impacts of financialization on cities, as it looks beyond the built environment as an empiri-
cal surface for the anchoring of global financial capital (cf. Grafe & Mieg, 2019).

Furthermore, within each city a twin approach will be applied, initially examining new state-
level initiatives that introduce municipal bonds to their respective countries. This is done to
understand the trajectories of national financialization initiatives within the ecologies, and
how these state programs reshape their configurations. Second, highly individualized financial
constructs that aim to enable similar large water infrastructure projects will be examined. This
outlines how the private sector extends the financialization of urban water infrastructure and
how these individual practices affect the ecologies. Together, these two dynamics represent
the key changes currently affecting the financial ecologies of urban infrastructure provision.
They portray changing processes across different scales and exemplify how a financial ecology’s
configuration becomes altered, resulting in both immediate local impacts and long-term struc-
tural changes.

FINANCIAL ECOLOGY: LONDON

The financialization of infrastructure provision in the UK is a wide and varied subject; we will
focus here on two key aspects that define the evolving financial ecology of urban infrastructure:
the first is the attempt to introduce municipal bonds as a new measure to finance infrastructure
projects under austerity policies, whereas the second examines a ‘tailor-made’ project finance con-
struct, by example of London’s Thames Tideway Tunnel.

The financial ecology
As mentioned previously, the financial ecology of urban infrastructure provision is first and fore-
most defined by its set of actors, their relative locations and their respective relations. These form
the core of the financial ecology which is then in turn linked to other relevant ecologies.

The financial ecology of urban infrastructure provision in the UK is defined by two core
dynamics: first, the fallout from the wave of privatizations in the water sector since the late
1980s, and ongoing austerity policies as a consequence of the 2008 financial crisis. This climate
is exacerbated by a financial climate of uncertainty due to ongoing and convoluted Brexit process.
It is in this unfavourable economic climate in which the Public Works Loan Board (PWLB) is
primarily responsible for providing capital for infrastructure development. As a consequence,
public–private partnerships by means of private finance initiatives have become a common mech-
anism for realizing the most pressing projects. The public is largely unaware of these dynamics,
except in cases of breakdown and environmental degradation, which for investors and politicians
often eases the process of greenlighting potentially contentious projects. Knowledge of and about
the infrastructures is mostly well kept by responsible institutions, and officials and engineers often
consider themselves members of a long and well-established tradition of public engineering.

The following section describes this ecology in more detail by exploring the two aforemen-
tioned angles that illustrate its changing dynamics.

The UK and the introduction of municipal bonds
Municipal bonds find their way into the ecology of UK infrastructure finance as a direct conse-
quence of the 2008 financial crisis, after which they were introduced as a measure to reduce gov-
ernment spending in the face of austerity politics. In a climate of tight public budgeting, semi-
successful public–private partnerships, rising interest rates for infrastructure projects, and the fall-
out of widespread privatizations of public assets since the late 1980s, municipal bonds are
intended as a tool to empower municipalities to access new sources of capital for public works.

Institutionally, the municipal debt market was initiated by the founding of a national Munici-
pal Bonds Agency (UKMBA) in 2014 (LGA, 2014), effectively establishing an avatar of the

REGIONAL STUDIES, REGIONAL SCIENCE



90 

financial industry in the ecology of urban infrastructure provision (cf. Grafe & Mieg, 2019). The
UKMBA is owned by local councils and the Local Government Association. Within this ecol-
ogy, as a parallel structure to the PWLB, the UKMBA considers its main aim to be the provision
of loans at lower interest rates than those provided by the former. Municipal bonds are the finan-
cial asset intended to fulfil this function, which will largely depend on legal and financial mech-
anisms such as the pooling of borrowing requirements and a formalized credit assessment process
(UKMBA, 2015). Furthermore, the agency provides services such as facilitating inter-council
borrowing and the provision of expertise to councils during negotiations with lenders.

The success of the UKMBA so far is muted. Comparatively few local authorities have joined
the agency and the first bonds are yet to be issued. Comments such as that only ‘first class, highly
rated councils’ can participate, as well as improving interest rates at the PWLB, have held back
the establishment of a successful bond market thus far (Public Finance, 2016, p. 1). Furthermore,
the complexities of the legal and administrative challenges in fulfilling these functions have been
widely underestimated. This situation is further emphasized by the fact that the task of assessing
and translating risk and credit quality is also problematic when only few ratings have been made
public thus far. All this leads to a certain level of hesitancy on the part of investors, which has
stunted the progress of municipal bond markets in the UK.

The financial ecology is, however, fundamentally changed: the establishment of a parallel
structure for infrastructure funding opens the door to new actors and relations, as well as the
establishment of a new, permanent avatar. This avatar provides new expertise and practices to
the councils, which also help it to engage with financial markets beyond municipal bond projects.
The establishment of the municipal bond market is still a political project, which is pushed both
by politicians and investors alike, as a means to provide funding for much needed infrastructure
projects and to establish new investment opportunities for excess liquidity of long-term investors.

The Thames Tideway Tunnel and private-sector activities
The advancement of municipal bonds is only one aspect in which financialization takes hold of
the financial ecology of infrastructure provision. The second development of note is the emer-
gence of project finance, individual localized often heavily financialized infrastructure projects
that develop their own financing schemes, intended to help realize infrastructure projects. A
case in point is the development of London’s Thames Tideway Tunnel or ‘super-sewer’, a mas-
sive engineering project that aims to stem the discharge of sewage overflows into the River
Thames by constructing a 25-km tunnel as a temporary storage facility beneath the river.

The central actor with initial responsibility for this project is Thames Water, which is the
‘UK’s largest water company, with 13 million customers in the South-East of England, of
which just under 9 million rely upon them for their water supply’ (Allen & Pryke, 2013, p.
419). It is regulated by Ofwat (the Water Services Regulation Authority), whose main respon-
sibility lies in the negotiation of tariffs every five years based on Thames Water’s business
plans and Ofwat’s internal Regulatory Assets Base Model (RAB). Thames Water was privatized
in the early 1990s during a wave of privatizations across the UK and has since undergone several
takeovers and restructurings, resulting in lower ratings – mostly due to overleveraging of the
underlying assets to finance said takeovers. Many public utilities in Britain that were privatized
since the late 1980s were at first listed on the London Stock Exchange, but have since become
unlisted and have commonly adapted some sort of offshore structure that further obfuscates
transparency (Blaiklock, 2017). Such is the case for Thames Water, which in 2012 had 10 cor-
porate layers between shareholders and the licenced water company, with some subsidiaries
taking advantage of tax havens (Thames Water Cayman Island Finance Ltd holds over half of
Thames Water’s £10 billion long-term debt). Thames Water is ultimately owned by Kemble
Water Holdings Ltd, a consortium of international infrastructure and pension funds, while its
financial model is principally one of debt refinancing based largely upon the securitization of
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household revenue streams (cf. Allen & Pryke, 2013). Blaiklock (2017) states that, contrary to
common investment principles, customers pay both during the construction period as well as
during service delivery, which essentially transfers the project completion risk from utility to cus-
tomer. Blaiklock concludes that ‘the incentive for contractors to achieve project completion to
time and cost is now much diminished, if not eliminated. Furthermore, customers cannot man-
age, control or mitigate such risks’ (p. 4).

Project delivery is to be implemented by Bazalgette Tunnel Ltd (BTL) as an infrastructure
provider, a new special-purpose company with an offshore holding structure that keeps the pro-
ject separate from Thames Water’s balance sheets, largely as a consequence of the latter’s weak
financial position due to still looming acquisition debt. BTL is backed by several long-term inves-
tors such as pension funds, Allianz, Amber Infrastructure Group, Dalmore Capital and DIF. A
proportion of the project costs is to be passed on to Thames Water’s costumer bills, with an esti-
mated £25 added per annum in the mid-2020s. BTL received its operating license fromOfwat in
2015. This establishes a set of relationships between the central actors in this ecology that is lar-
gely defined by debt dependencies to external actors.

Outside of this core dynamic, several practices outline the power dynamic between the central
actors, the public and academic research. The first of these is the rather uncompetitive tender
process, which attracted only two bids. Another controversy is the fierce debate around the
Thames Tideway strategic study, where some researchers see the first option of sustainable
urban drainage systems (SUDS) as a more feasible and sustainable solution (cf. Clean Thames
Now and Always, 2016). This critique is reinforced by the differing levels of resources allocated
to researching the four potential strategies, and the lack of any updated research since, as well as
the brushing aside of uncomfortable independent insights that question the need for the project
as a whole (Blaiklock, 2017). The latter issue is further emphasized by the 2010 Flood andWater
Management Act, which now emphasizes SUDS and could cause the tunnel to be redundant in
10–12 years. Another criticism is the explosion of costs to about five times the original estimate,
while the debt/equity ratio of Thames Water is criticized for overtly benefitting investors (Blaik-
lock, 2017). A further critique is that the underlying infrastructure was poorly maintained over
the years, and that it would be perfectly capable of managing the discharge volumes if maintained
properly (Blaiklock, 2017; Clean Thames Now and Always, 2016). The limited consideration of
climate change impacts and long-term developments outside of population growth are also com-
monly criticized. Loftus and March come to the following conclusion about the efficacy of the
Tideway Tunnel and its effects on London:

Here we find a coalition of institutional investors able to assemble different aspects of London’s hydrosocial

cycle into a vast machine for making profits. Financial and political interests come to be integrated into an

elite fix that will generate returns for the pension funds, insurance companies and sovereign wealth funds

now integral to the hydrosocial cycle of the city. Rather than an ambitious project to avoid a polluted Thames,

generate clean energy, and build creatively on the challenges of the water–energy nexus, the Thames Tideway

Tunnel is a concrete tunnel for extracting rents, a pure financial asset. (Loftus & March, 2017, p. 14)

220 Fritz-Julius Grafe

The project and its set-up thus become a successful hinge for providing results to allies: they
extract profits and transfer them to external actors. Drawing together the dynamics of establish-
ing municipal bonds and project finance, we can identify the emerging trajectory for the ecology
of urban infrastructure provision in the UK.

FINANCIAL ECOLOGY: MUMBAI

The financialization of infrastructure provision in India is a more complex subject than the pro-
cesses at play in the UK. Here, we again employ two key aspects as a lens through which to
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explore the evolving financial ecology of urban infrastructure development: the first focuses on the
introduction of municipal bonds to finance infrastructure projects in overburdened and underfi-
nanced cities, whereas the second focus again examines an exemplary project that is defined by its
individualized financial set-up and resulting complications.

The financial ecology
The current ecology of water infrastructure provision is defined primarily by a single dynamic: an
immense need for infrastructure development in the face of an enormous investment gap. Actors
such as the World Bank and Asian Infrastructure Investment Bank (AIIB) aim to fill this gap by
injecting foreign currency. The World Bank has been an especially significant player in early
efforts to do so, which has not been without controversy and resulted in a shift it its priorities
towards privatization (cf. Bakker, 2013). A certain air of expectancy of imminent privatization
of water utilities in this period, particularly in Mumbai, paralysed any further investment and
expansion of existing systems, resulting in the degradation of infrastructures, regulators, and
institutions (cf. Björkman, 2015). Mumbai’s ambitions to become a ‘world class city’ in the
image of Singapore have particularly strained the transition from old established systems to
newer digital ones, losing crucial expertise and knowledge in the process of a forced transition.
It is against this background that the government seeks to enhance its own spending through
new avenues for capital generation. The most common practices for infrastructure provision
are currently reliant on state funding through initiatives such as the Jawaharlal Nehru National
Urban Renewal Mission (2005–12) and, most recently, the Atal Mission for Rejuvenation and
Urban Transformation (2015–present) with a focus on public–private partnerships.

Beyond these dynamics, cities are often characterized by political tensions between an emer-
gent middle class and more recent arrivals. Anand (2017) concept of ‘hydraulic citizenship’ helps
unpack practices of unequal distribution – based on particular forms of citizenship, belonging and
connection that define to a large degree the public debate around water infrastructure projects.
Gandy (2008) discusses this dynamic for the case of Mumbai and gives the wider historical con-
text of the colonial roots of Mumbai’s water issues. This sets an important frame for the financial
ecology of urban infrastructure development, in which the public plays a much more present and
involved role than in the London case. From the perspective of investors, it is the difficulty of
evaluating risk and complexity to a satisfying degree that most often deters them from commit-
ting to long-term infrastructure projects, especially when comparable but less risky assets such as
government bonds are available. This complexity adds up to a playing field in which a plethora of
consultants thrive: from engineering to project management to business to finance to non-gov-
ernmental organizations (NGOs), consultants of all stripes promise to cut through the complex-
ity and get things done. The role of knowledge of and about the existing systems becomes the
crucial nexus of interaction between the actors: consultants market the supposedly needed knowl-
edge; citizens blame a supposedly corrupt state apparatus for abusing a perceived knowledge
monopoly; investors seek knowledge that translates to their metrics; and public officials struggle
to transform local knowledges at all levels into formal, accessible information for all actors.

The following section explores this ecology in more detail by outlining two cases that exem-
plify current dynamics.

India and the introduction of municipal bonds
Municipal bonds in themselves are still a relatively new instrument in India, with municipal
bonds for infrastructure financing in India originating directly from a United States Agency of
International Development (USAID) programme that ran from 1994 to 2010. The Financial
Institutions Reform and Expansion Debt (FIRE-D) programme primarily seeks to support
the Indian government in strengthening domestic capital markets to expand their capabilities
as sources of development finance, with a particular focus on the relationship between debt
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markets and infrastructure by emphasizing ‘development and financing of commercially viable
urban environmental infrastructure projects; by channeling USAID Housing Guaranty funds
to selected demonstration cities and states; and through policy advocacy, management support,
technical assistance, training and research’ (cf. USAID, 1998, p. 4). This first aim, to increase the
capacity of India’s cities and to raise and allocate financial resources, was tied to the improvement
of urban water and sanitation services, with one main strategy being to pursue the establishment
of a market-based municipal bonds market in cooperation with national, state and local
governments.

Within this framework the first taxable municipal bond was issued in 1997 in Bangalore, fol-
lowed by the first tax-free municipal bond in 2002 in Ahmedabad. These first issuances were fol-
lowed by sharp incline in issued bonds until 2005, followed by a decline and end towards 2010
(cf. Chakrabarti, 2014; Vaidya & Vaidya, 2008). This coincides with the lifetime of the FIRE-D
programme, under which a total of 25 municipal bonds were issued, mostly for water infrastruc-
tures. Valued at a total of US$2 billion through taxable bonds, tax-free bonds and pooled finan-
cing, there remains a large unfilled gap compared with the projected urban growth and need for
US$835 billion of infrastructure investment (this is roughly half of India’s 2012 gross domestic
product (GDP), while public expenditure is estimated at only 1.5% of GDP) (cf. Chakrabarti,
2014; Vaidya & Vaidya, 2008). Key dynamics within these projects include the advantageous
position of larger municipal corporations vis-à-vis smaller ones by means of higher property
tax income and institutional capacities, which still is not enough to overcome low ratings, unclear
regulation at different levels and political uncertainty. Smaller municipalities rely on pooled
schemes backed by state guarantees, but still suffer from the same factors and resulting investor
hesitation.

Sheikh and Asher (2012) distinguish supply- and demand-side problems. On the supply side,
fiscally healthy municipalities often become bogged down by statutory obligations, resulting in
underspending and an inability to take on debt. This is exacerbated by a lack of revenue sources
that could offset potential debt and unpredictability of large government interventions, such as
the Jawaharlal Nehru National Urban Renewal Mission, which effectively pushed aside several
municipal bond initiatives. Furthermore, a lack of localized expertise leaves municipalities
unequipped to engage efficiently with markets. On the demand side, the authors outline general
market conditions in India, which are currently unfavourable for municipal bonds, which also
often prove to be illiquid assets due to a lack of secondary markets (Sheikh & Asher, 2012).
This is further emphasized by a lack of reliable information, as municipalities practice a culture
of non-disclosure. Also, there remains confusion on a legal level: regulatory oversight and proces-
sing of defaults is convoluted, which results in an overall evaluation of municipal bonds as some-
what risky investments (Vaidya & Vaidya, 2008).

Consequently, the state attempts to resurrect the municipal debt market by issuing new Secu-
rities and Exchange Board India (SEBI) regulations, which enable the direct listing on stock
exchanges, include further obligations for municipalities to contribute at least 20% of costs,
prove a track record of at least three years of positive balance sheets; and improve informational
flow from municipalities (SEBI, 2015). This is to result in at least investment-grade bonds.

Politically, municipal bonds remain high on the agenda as a fix to India’s infrastructure pro-
blems, with Prime Minister Modi himself pushing for their implementation at the inauguration
of the National Institute of Securities Markets campus at Patalganga (Modi, 2016):

You are all aware of the huge capital requirements for improving urban infrastructure. This government

has launched an ambitious Smart Cities programme. In this context, I am disappointed that even now, we

do not have a municipal bond market. There will be problems and difficulties in creating such a market.

But the true test of an expert innovation is when it solves a complex problem. Can SEBI and the Depart-

ment of Economic Affairs ensure that at least 10 cities in India issue municipal bonds within one year?
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The Mumbai Sewage Disposal Project (MSDP) and private-sector activities
As with the previous case, this section expands the perspective on the financial ecology of infra-
structure provision by example of a specific project and an analysis of its particular financializa-
tion. The MSDP will provide the case for this analysis, focusing on the latest developments
related to MSDP-II. The project is especially relevant for present purposes because it addresses
the same issues as the London Tideway project: its main aim is to overcome overwhelming sew-
age discharges and associated problems by increasing the capacity of the Water Supply and Sani-
tation Department (WSSD) of the Municipal Corporation of Greater Mumbai (MCGM).
MSDP-II is an ambitious effort that includes the construction of two major conveyance tunnels
and improvement and construction of seven treatment plants based on projected needs in the year
2025, with an overall cost projection of about US$850 million (cf. Gupta et al., 2017). Further-
more, the overall MSDP project seeks to ‘Sustain … the financial viability of the provision of
water supply and sewerage services in Brihan Mumbai through direct charges to beneficiaries
at appropriate levels’ (World Bank, 2004, p. 2).

The selection of a case fromMumbai is especially relevant to the theme of financialization, as
the city is India’s financial capital, which besides its relative wealth and access to capital faces
major problems in overcoming its infrastructural problems. Björkman (2015) explains in great
detail how this particular position on the subcontinent resulted in an expectation that the
water system would be privatized, thereby paralysing the WSSD for an extended period and sub-
stantially contributing to the present precarious state of the city’s water infrastructure.

Mumbai’s sewage system was created at the height of the British Raj in the late 19th century,
with occasional extensions as the city grew. The first efforts to integrate and coordinate the sys-
tem go back to the 1970s, when the first stage of the MSDP-I project was implemented under
the supervision of theWorld Bank and includedMCGM’s first master plan for the sewerage sys-
tem, issued in 1979. This plan divided Mumbai into seven sewerage zones that operate indepen-
dently with their own treatment facilities. MSDP-I was completed in 2003 (cf. World Bank,
2004). The extension and evolution of this project is referred to as MSDP-II.

The central actor inMSDP-II is theWSSD, which at the behest of theMCGMmanages the
tendering processes and implementation, while initial finance is provided through Modi’s Atal
Mission for Rejuvenation and Urban Transformation (AMRUT). AMRUT is a state-level
initiative that seeks to boost water infrastructure development in Indian cities by means of pub-
lic–private partnerships. The AMRUT Guidelines section on financing explicitly suggest a flex-
ible approach in acquiring the overall needed capital, this includes an acknowledgement of the
fact that costs should be passed on to the public in the form of different loan mechanisms:

Different sources of finance have to be identified. At the ULB level [Urban Local Body], the contribution

from internal sources (e.g., taxes, fees, others), external sources (e.g., transfers from States, project fund

from Central/State Governments, others) and possibilities of debt, bonds and others has to be assessed.

The challenge is to motivate citizens to share the additional cost. One way is to take a loan for project

funding for a locality and repay the loan through an increase in property taxes for, say, 10 years in that

locality only. This is called Tax Increment Financing (TIF). (MOUD, 2015, p. 13)

This sets the stage for the different tendering processes through which the WSSD hopes to
implement the different subprojects of the MSDP-II, and the level at which individual projects
either come to life or wither. Overwhelmingly, the latter has become the common case, with the
2017 CAG report critically concluding that:

It was observed that there was no monitoring mechanism in MCGM to ascertain the progress of the

implementation of the Master Plan. There was failure of MCGM in awarding any single contract
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after lapse of nine years indicated lack of pursuance of preparatory works such as, resolving land issues,

obtaining required statutory clearances from [theMinistry of the Environment and Forests] and finalizing

technological/capacity issues of [waste water treatment facilities] etc. MSDP incurred 141.78 crore on

designing works and no capital work could be commenced for want of preparatory works. (CAG

2017, pp. 94–95)1
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A central aspect in this development was the involvement of an international consortium of advi-
sers led by the project management consultancy Mott MacDonald, which struggled to deliver
progress on the project in the first nine years, following two extensions of their contract. This
resulted in a blame game between consultants and politicians in which the former blame political
complications and the absence of environment clearance for the lack of project progress, whereas
politicians blame inappropriate advice and the consultants’ preoccupation with maximizing their
own profits as the key roadblocks (Mumbai Mirror, 2018). This resulted in steps to blacklist the
consultancy from any further projects in the region. Furthermore, minor projects such as canal
works and rescue pit constructions were characterized by financial irregularities, overpayments,
cost inflations and faulty designs, resulting in further blacklisting of contractors (CAG, 2017;
MCGM, 2018). This situation, together with the major delays, has resulted in underperfor-
mance of the infrastructure itself as well as major cost increases, from an estimated Rs2300
crore in 2006 to Rs14,368 crore in 2018 (Pillai, 2018).

After a decade, the Colaba treatment plant is currently the only major work that has made
some progress, the tendering process for which began in May 2011 and was finalized in July
2016, following lengthy delays ‘due to deviations in design parameters proposed by the PMC
[Project Management Consultant]’ (CAG, 2017, p. 91). The tender for the plant was awarded
to Suez SA, a publicly traded French utility company that generated a revenue of €15.1 billion in
2015. The contract includes design and construction over three years and subsequent operation
for 15 years, with projected revenue for Suez of €42 million (Suez, 2016).

ANALYSIS: A COMPARISON

Having established the respective financial ecologies and their current dynamics in the two cities,
we have defined the units of comparison for the comparative analysis (cf. Robinson, 2011). The
following section will proceed with their comparative examination, paying particular attention to
the configurations of actors within the ecologies as well as their connections linking them to
external networks and flows. This eschews territorial definitions of the cities and emphasizes
the relational dimension of their financialization.

The Municipal bond dynamic
As the case of municipal bonds in the UK shows, the introduction of a municipal bond agency
establishes a new avatar in the financial ecology of infrastructure provision, whose main objective
is the opening up of new sources of capital at lower interest rates (i.e., compared with those
offered by the PWLB). In the case of India, the motivation is the same desire for a cheaper source
of capital, but the role of the avatar of the financial industry is assumed by the World Bank. Both
these institutions assume the role of facilitators who bring investors and cities together through
financial innovation. These avatars support municipalities with expertise in accessing financial
markets, on the one side, and in translating local complexity into assets the market can evaluate,
on the other. Therefore, they have a crucial role in negotiating risk, both financial and political,
for both sides. They differ with regard to the amount of power they hold over defining the legal
framework for new bonds: As a publicly owned institution, the UKMBA has more leverage on
legislative measures to enable mechanisms such as pooled finance schemes, whereas the World
Bank as investor and counsellor had only indirect influence in formulating policy. It is important
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to note that the World Bank has since withdrawn from this position, which leaves the Indian
ecology without a central avatar managing and coordinating the advancement of the municipal
bond market. SEBI, the regulator of the Indian securities market, has since assumed some of
these responsibilities and pushed regulatory frameworks towards establishing municipal bonds.
As mentioned previously, the municipal bonds themselves act as hinges providing results to allies
in the financial industry in their respective ecologies. The links they create have the effects of
investing capital, extracting profits and introducing new outside interests into the ecology. In
both cases, municipal bonds establish new parallel structures within their ecologies, affecting
relationships but not yet succeeding in reconfiguring established sets of relations between key
actors. As was shown, this is partly dependent on factors that lie outside of the ecology, such
as market dynamics and support for the scheme at the national level. Municipal bonds hence pro-
pose a semi-fixed model for the capital structure of infrastructure developments; this often proves
too inflexible to adapt to the underlying fluidity produced by constant readjustments of the
organizational structure, which tries to quantify the often dynamic and contested knowledges
on the ground. Within the ecology, the crucial role is assumed by the avatars and their ability
to translate risk between parties and actors and establish a common knowledge base on which
further practices can be based.

The project finance dynamic
This structural expansion of the national financial framework for urban infrastructure provision
carried out by these new avatars is accompanied by a less centralized processes of financialization
that has immense impacts on the financial ecology of urban infrastructure provision, namely the
highly individualized financial constructs that enable the largest-scale projects. The following
section describes how these affect the financial ecology.

The Tideway case exemplifies how a highly adapted and heavily financialized project
framing defines relationships between actors and locations in the financial ecology. The
case shows how, in the earliest stages of project planning, financial interests have significant
influence on the process of establishing the most viable solution for the problem at hand.
First, asymmetric funding of research into viable solutions predefined the preferences for
technocratic, large-scale engineering efforts, which are more easily ring-fenced and securi-
tized than decentralized and more environmentally integrated solutions. Furthermore, the
project exemplifies widespread conflicts of interest in the rather small world of large-scale
infrastructure development and financing, which are often defined by the professional biogra-
phies of key actors and their professional networks. All this was exacerbated by a weak ten-
dering process involving only two applications. This exposes an existing power asymmetry in
the financial ecology between local political representatives, regulators, academia, service pro-
viders, contractors and investors from the start, in which decision-making on the local level is
already compromised.

Similarly, Mumbai’s ongoing efforts to improve its sewage system show how financialization
takes hold of the financial ecology: having failed as an object of privatization, the state actively
promotes heavily financialized development of the infrastructure system by pairing the
AMRUT funding scheme with ample windows of opportunity for individual financialized sol-
utions. However, the problem within the ecology does not lie with the availabilities of flexible
capital structure models, but with the availability, quality and evaluation of knowledge regarding
the underlying infrastructure system and resulting plannability for proposed projects. Inter-
national consultancies are vying to fill this void, but have yet failed to cope with local complex-
ities. Here too, conflicts of interest abounded, ultimately resulting in the blacklisting of multiple
contractors. The progress on the Colaba treatment plant exemplifies the preference for large-
scale, clearly ring-fenceable projects that have minimal and clearly defined points of interaction
with the existing system. An essential point of difference is the much greater public awareness
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and scrutiny that go along with any water issues within the city, resulting in even more red flags
that deter potential investors.

The tendering process and regulation
Both cases exemplify the importance of the tendering process in defining relations between actors
over the course of the project, as this is the greatest lever on the administrative side to determine
the organizational structure of the project. It is the central moment in which the level of finan-
cialization and the future configuration of the ecology is determined. Infrastructure investors
favour safe, long-term investments that provide a steady revenue stream in order to spread
their risk, which incentivizes politicians and administrators to optimize their prospective projects
to fit this mould in order to attract investment in projects that might otherwise not be considered
viable. The consequences are a regionalization of market risk into the municipalities and often the
sidestepping of public debate in order to circumvent potential project hold-ups. Here, the Mum-
bai case provides a valuable lesson for the global North: the public scrutiny on urban water issues
secures a certain level of transparency, that would surely benefit tendering processes in the Global
North.

The regulatory structures in both cases further outline the power asymmetry in the ecology: In
London’s case, the offshore capital structure of Thames Water and its withdrawal from the stock
exchange greatly reduce transparency for regulators, while Mumbai’s overburdened and disinte-
grating institutions fail to monitor potential progress that might be made. Furthermore, regulat-
ory measures are largely toothless in face of the fact that these large utilities are ‘too big to fail’,
and that their continued success is in the interest of the regulator even in the face of alleged mis-
management. These financial ecologies of urban infrastructure provision are characterized by a
power asymmetry between actors, where, on the one hand, government agencies seek to woo
investors to support less attractive projects by providing favourable incentives, while, on the
other, investors prefer to cherry-pick, shape and fast-track those projects that best fit their port-
folios. In the terms elaborated by O’Neill (2018), these processes significantly influence how the
changing financial ecologies redefine the capital, organizational and regulatory structures of urban
infrastructure projects.

DISCUSSION

Patterns of financialization of urban water infrastructure
In using financial ecologies of urban infrastructure as a tool for comparative analysis of increas-
ingly financialized urban water infrastructures, we can abstract certain patterns that occur in both
contexts:

First, local knowledge defines the interactions and power structure between the different
actors in the financial ecology. The role of the avatars as translators of these knowledges is a
key dynamic in determining the financialization process. It is new financial market expertise
that is introduced via the avatars into the ecologies, in which the same avatars then take on
the role of evaluating and abstracting local knowledges about water system into quantifiable
metrics that set the guidelines for determining what sort of project is viable. It is this constant
translation of political, financial, social, and environmental risks into categories that the respect-
ive actors can understand and evaluate.

Second, this translation process and resulting informational flow is not equal, transparent, or
successful between all actors, which can lead to power asymmetries in the decision-making pro-
cess, in which particular biases can tilt the project in a preferred direction from its outset. This
translation process is particularly compromised in the context of highly individualized financial
constructs, as here the connections are more akin to hinges than to fully formed avatars, as
they are less clearly defined and not necessarily accessible to all actors. This is one of the main
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mechanisms by which water infrastructures become subject to financialization, and both these
findings speak directly to the ongoing debates on the importance of local knowledge in anchoring
global financial capital, where Halbert and Rouanet’s (2014) work in particular provides an excel-
lent point of connection for a more in-depth analysis on how different forms of knowledge are
instrumentalized in the financialization of urban infrastructure. It is important to note that the
findings presented here emphasize even more the role of local knowledge in the context of
urban infrastructure provision, as interaction with existing systems and practices adds several
more layers of complexity than those existent in the real estate sector.

Third, the inherent logic of market-based infrastructure provision prioritizes financial risk
assessments over political, environmental or social risks, which leads to a bias of actors represent-
ing the financial sector towards projects that minimize financial risk. This leads to preferences for
large-scale infrastructure projects that are ring-fenceable and have limited and clearly defined
points of interaction with the existing water system. This makes it easier to calculate, issue
and sell a financial asset that represents the underlying infrastructure. As a consequence, cherry
picking of particularly easily securitizable infrastructure projects prevails, and decentralized,
highly integrated approaches appear less attractive. This also holds true for the financial asset
level, where aggregated infrastructure securities aim to spread risks (e.g., aggregated municipal
bond offerings in UK and India) but fail to attract attention in a competitive market. An
added factor is the remaining status of a fledgling parallel structure for funding infrastructure,
in which risk is also generated by unpredictable state initiatives that could completely upset
the market. This third pattern speaks to the two strands of literature, which concern themselves
with the increasing significance of shareholder value in decision-making and more general
debates on the consequences of market-based capital provision. Findings support both Ahlers
and Merme’s (2016) analysis, as well as Loftus and March’s (2017) contribution and strengthen
the argument of compromised decision-making under a predominantly economically biased
paradigm of urban infrastructure provision.

Finally, the compromised position of oversight and regulation becomes apparent: financial
innovation to securitize revenue streams for the infrastructure sector thrives on obfuscation
and lack of transparency, as tax optimization benefits from offshore structures and withdrawal
from stock exchanges limits reporting obligations. This is further emphasized by the notion
that the infrastructure operators are also largely considered to be ‘too big to fail’ and are thus sub-
ject to the same moral hazard that played a significant role in the past financial crisis. As a result,
operators overleverage their assets, as regulators have no political interest in withdrawing licenses
and crashing the water system per se. In the long term, this structural asymmetry has dire con-
sequences for the financial ecology’s main objective: providing urban water infrastructure. By
continuously overemphasizing financial interests and their focus on the exchange value of infra-
structures (by means of potential for securitizable revenue streams), their actual use-value and
purpose become neglected. This skewed duality introduces immense temporal complexities,
where horizons of financial calculus disconnect from the needs for long-term, sustainable infra-
structures (Grafe & Hilbrandt, 2019). The findings presented here speak both to Allen and
Pryke’s (2013) work on ring-fencing in the water infrastructure sector in particular, but also to
the more general debate on financial innovations and the causes of financial meltdown in
2008 (cf. Financial Crisis Inquiry Commission, 2011). This nexus of financial innovation beyond
oversight, and the resulting risk in geographic terms, is a research area that is still
underdeveloped.

Establishing the ground rules and looking ahead
If we relate these patterns to O’Neill’s (2018) dimensions of infrastructure financialization, we
realize how capital, organizational and regulatory structures are indeed the central avenues
through which financialization progresses; however, we also see that these presuppose the
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groundwork of parsing local complexity, establishing secured knowledge and translating it in
such a way that it can enable these dimensions to take hold. This dynamic of knowledge and
the resulting configuration of actors within the ecology defines the ground rules upon which
the interplay of capital, organizational and regulatory structures unfold.

This points us towards the tendering process as the central lever in how regulators and the
public can maintain more control over infrastructure projects and their long-term impacts. A
strong and clearly defined tendering process not only benefits the city and its population in
the long run, but also makes it easier for investors to ascertain local complexity and propose
more appropriate solutions. In this context it is important not only to be critical of financializa-
tion and the machinations of capitalism, but also to enable cities to navigate the changing
environment in which they must find ways to provide these essential services. A more proactive
approach, such as that taken by the UKMBA and SEBI, provides some measure of public super-
vision and capacity-building, as opposed to individualized constructs that maximize their profits
on the basis of moral hazard and obfuscation.

The much more public debate, which is a common subject in Indian newspapers in the
second case, is a positive example of how public engagement can hold decision-makers accoun-
table. This is sorely lacking in the British example, where public awareness often only begins
when projects are a fait accompli, if at all. Making a case for increased visibility of infrastructure
development and maintenance in the Global North would ensure greater transparency in the
decision-making process and also shift the overly economic bias within it towards a broader
debate around the environmental and social aspects of infrastructure development, closely aligned
with the more embedded understanding of infrastructure provided by Angelo and Calhoun
(2013) as well as Graham (2010).

For our understanding of financialization we have identified the central role of different
knowledges and their translations, and how clearly defined institutional roles and powers can
facilitate better outcomes for cities. With more individualized processes of infrastructure finan-
cialization, the lack of such institutions levelling the playing field exposes underlying mechanisms
of obfuscation and financial innovation ‘in the dark’. In using financial ecologies as a tool, we can
better understand the impacts of financialization on our cities and analyse not only those occur-
rences in which forms of financialized investment flow but also those cases where they struggle to
take hold. These cases are of particular interest as they expose the line of demarcation by which
the financialization process discerns its own viability in the provision of urban water
infrastructure.

NOTE

1 A ‘crore’ refers to a unit equivalent to 10 million in the Indian numbering system.
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Appendix 

Document Analysis 

This list of 297 documents includes legislative and planning documents, 
reports, public statements, and media coverage from the period 2001 to 
2018. The analysis is focused on documents that correspond to the 
discussion on financial markets and infrastructure for the given ecologies. 

Table 1: Documents analyzed for the Indian Case 

Source Number of 
Documents 

Reports of the Comptroller and Auditor General of 
India 

17 

Ministry of Urban Development 12 

Ministry of Environment and Forests 6 

Municipal Corporation of Greater Mumbai 27 

Securities and Exchange Board of India 9 

Developers 3 

World Bank 12 

Political Organizations 5 

Investors 3 

Expert Reports 9 

Press 31 

Table 2: Documents analyzed for the UK case 

Source Number of 
Documents 

National Audit Office 15 

United Kingdom Municipal Bonds Agency 11 

Department for Environment, Food and Rural 
Affairs 

8 

Environment Agency 10 

European Commission 3 
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Financial Conduct Authority / Financial Services 
Authority 

6 

Greater London Authority 14 

Thames Water 21 

Bazalgette Tunnel Limited 15 

Ofwat 13 

Investors 10 

Political Organizations 5 

Expert Reports 14 

Press 18 
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Interviews 

Number of interviews conducted: 22 

Anonymized with individualized acronym 

1. Banker (B), Utility (U), Administration (A), Press (P), Engineer (E), 
Initiative (I). 

2. London (L), Mumbai (M) 
3. Number (#) 

BL1 (International Investment Bank) personal interview 1.3.2017 

BL2 (European Investment Institution) personal interview 16.1.18 

BL3 (International Investment Bank) personal interview 7.9.2016  

IL1 (Environmental Initiative) personal interview 12.9.2016 

AL1 (Local Authority) personal interview 15.9.2016 

AL2 (Local Authority) personal interview 23.9.2016 

AL3 (Local Authority) personal interview 23.9.2016 

AL4 (Regulator) personal interview 27.9.2016 

UL1 (Service Provider) personal interview 12.10.16 

UL2 (Service Provider) personal interview 12.10.16 

EL1 (Independent Consultant) personal interview 14.11.17 

EL2 (Developer) personal interview 22.11.17 

BM1 (International Investment Bank) personal interview 3.7.17 

BM2 (Financial Regulator) telephone interview 5.9.2017 

BM3 (International Investment Bank) telephone interview 29.9.2017 

PM1 (Press) personal interview 20.1.2016 

AM1 (Local Authority) personal interview 15.1.2016 

AM2 (Local Authority) personal interview 15.1.2016 

AM3 (Local Authority) personal interview 17.1.2016 

AM4 (Service Provider) personal interview 17.1.2016 

AM5 (Service Provider) telephone interview 3.7.2018 

EM1 (Developer) telephone interview 24.4.2017 
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