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Understanding the functioning 
of urban climate finance through 
topologies of reach

Fritz-Julius Grafe , Giuseppe Forino, Arabella Fraser, Hanna Hilbrandt 
and John Hogan Morris

Urban climate action is increasingly understood through the lens of 
finance: through financial agendas, interests, and practical tools which 
enable ‘bankable’ or profitable interventions. While the literature is rife 
with criticism of the normative foundations and exploitative effects of 
this approach, it fails to capture the variegated ways in which finance 
configures, and is configured by, particular urban sites and spaces of 
power. This contribution extends our cartography of urban climate 
finance by bringing to light the relational dynamics of financial 
practices and the ways in which they span across diverse urban sites 
in topological ways. It has now become a common refrain among 
development and finance institutions that urban climate finance is, in 
fact, difficult to realize. A central reason for this is the perceived lack of 
possibilities to generate returns for investors. A topological perspective 
offers a relational view on the spatial practices through which new 
places are to be enrolled into the use of climate finance with the aim 
of stabilizing financial investment. Concentrating on the notion of 
‘topological reach’, we show how climate finance, through its particular 
demands for bankability, creates new urban presences through spatial 
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mechanisms of stretches, folds and distortions. By examining these 
topological mechanisms across a breadth of empirical material 
sourced from the individual research of the coauthors, we unpack the 
ways in which climate finance strategies are extended by a limited 
set of actors across space, often dominating and instrumentalizing 
urban climate action imaginaries and practices, while also failing to 
address a wide range of concerns and communities which fall outside 
of the operational parameters and speculative horizons of finance. 
The topological perspective provides us with the tools to make these 
struggles visible and opens up avenues to contest contemporary climate 
finance practices on the ground and to decenter the overarching 
narratives that drive contemporary climate finance.

Introduction: relational geographies of urban climate finance

U rban climate finance has been pivotal in shaping sustainability strategies 
for the 21st-century city. Not least since the adoption of the Sustainable 
Development Goals (SDGs), financial and policy elites—development 

banks, city networks, governments at all scales, and private sector advocacy 
groups—have focused climate action on the mobilization of private capital for 
investment in urban infrastructural solutions for mitigation and adaptation. As 
this call for ‘bridging the infrastructure financing gap’—a calculated difference 
between available and needed funds—has come to dominate narratives about 
climate solutions, it has shaped the instruments and policies of climate action 
as well as the modalities and sites of climate intervention. For instance, it has 
delineated the geographies of climate intervention through perceptions of 
bankability, i.e. the viability of establishing a reliable return on investment for 
a given project.1 As key global finance institutions, such as the World Bank, 
and related actors, such as FMDV (Global Fund for Cities Development), CPI 
(Climate Policy Initiative) or C40 (Cities Climate Leadership Group), have 
geared their spatial practices of investment in urban climate finance around 
notions of bankability, they have significantly curtailed the variety of viable 
climate responses and sites of possible investment (CCFLA 2021; Goodfellow 
2020; United Nations 2019). Consequently, it becomes necessary to understand 
its socio-spatial relationalities.

Research in geography and urban studies has widely criticized these narrow 
terms of climate action, their expansion of profit-driven development strategies, 
and the replication of ‘unicorn planning schemes’ (Rebentisch et al. 2020) across 
a diversity of urban sites (García-Lamarca and Ullström 2022; Hilbrandt and 
Grubbauer 2020). Scholars working with approaches in policy mobility, political 
economy, and political ecology have effectively shown how variegated forms of 
climate finance have been ‘rolled-out’ (Peck and Tickell 2002) into new sites of 
intervention—dominating ever-widening landscapes of extraction and profit-
making. As Grafe, Hilbrandt, and van der Haegen (2023) note, such scholarship 
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has worked with a set of approaches to understand the spatialities of these 
efforts. This has included scalar approaches to the emerging risk geographies 
(Christophers, Bigger, and Johnson 2020; Johnson 2021); the extensive spatial 
imaginaries of the ‘socio-ecological fix’ in which capital expands boundaries to 
moves towards ‘green’ forms of accumulation (Chambers 2021; Schindler and 
Kanai 2018), and network approaches to the mobility of policy interventions 
(Faulconbridge and Grubbauer 2015). Our intervention aims to make a theoretical 
and empirical contribution to understanding these engagements with the 
variegated workings of power that dominate geographies of climate finance.

First, considering a range of climate finance interventions operating across 
urban geographies, we highlight the utility of reading contemporary urban 
climate finance as a set of topological mechanisms. In particular we consider 
three mechanisms of reach—stretches, folds and distortions—and the ways 
in which they exercise power. Complicating our understanding of these 
mechanisms, we argue, fosters a deeper understanding of the spatial relations 
forged through different modes of political/economic engagement: the diverse 
connectivities and presences established through climate finance mechanisms.

Second, an empirical engagement with the global geographies of urban 
climate finance across diverse sites and fields of intervention highlights the 
impacts of climate financial paradigms. To illustrate the emergence of these 
topologies in empirical detail, we talk across a series of climate interventions: 
the eThekwini Municipality Transformative River Management Programme, 
implementations of stress testing in the banking sector and a World Bank 
Housing program. Each of these empirical explorations draws on the individual 
research of the coauthors to reveal—not only novel spatial relations—but power 
struggles over their implementation. Put in conversation, these sites reveal 
the workings of ‘actually-existing’ urban climate finance that is fundamentally 
topological: urban sites are enrolled through a variety of practices and formats 
that are informed by the financial sector’s own struggles to implement more 
climate concerned practices. These aims are part of a wider effort to decenter 
dominant narratives and practices of climate finance. As the editors of this 
Special Feature argue in their introduction, decentering dominant notions of 
climate finance in research and practices requires provincializing narratives 
and bringing new theorizations in view. Thinking about urban climate finance 
through a topological lens not only adds to this effort as it highlights new lenses 
to understanding financial capitalism under climate change, but it also widens 
empirical accounts of climate finance’s spatialities. By bringing multiple sites 
of intervention into conversation, we seek to elucidate some of the relations 
and functioning of the contemporary imprint of climate finance on urban 
geographies.

Topological reach

Topological thought in geography and cognate disciplines in social sciences 
follows a branch of mathematics focused on geometric properties in which 
structural relations remain the same despite the changing of their shape or 
form (Allen 2011, 285). These literatures have adopted and reformulated the 
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topological ‘vocabulary of twists and folds’ (Allen 2011, 289) to capture the 
changing spatiality and intensity of political and economic power relations 
(e.g. Faulconbridge 2013; Goldman, Daly, and Lovell 2016; Harker 2017; 
2020; Langley 2020; Martin and Secor 2014; Pryke 2017). Such an approach 
emphasizes ways in which different forms of political and economic authority 
can have a ‘detached presence’ in other sites and arenas (Allen 2016, 53). In 
these accounts, topologies are frequently utilized as a tool to overcome the 
shortcomings of some territorial readings of space that struggle to capture a 
globalized world characterized by fluidity and variegated forms of connection 
and disconnection. Further, topological analysis is deployed to add nuance to 
accounts that tend to view scalar forms of power through ‘vertical or horizontal 
imagery’—authority from above—rather than more extensive arrangements 
or interactions that establish or maintain that hierarchy (Allen and Cochrane 
2010, 1072–1073).

An engagement with forms of power is particularly relevant for climate 
finance research, because the way in which authority is divided between public 
and private agencies and frameworks should lead us to widen our notion of 
‘top down’ or ‘center out’ forms of authority (Allen 2004). For example, climate 
finance regimes involve a tangled web of treaties signed by sovereign states, 
policies designed by transgovernmental institutions and the development of 
voluntary standards by private sector and non-governmental institutions. Such 
authorities interact as unstable ‘polycentric’ networks, rather than simply exhibit 
a higher sphere conditioning actions at purportedly lesser levels (Bracking and 
Leffel 2021, 709). Likewise, private and public institutions at the local, sub-
state, national and international level undertake various forms of divestment, 
disclosure and investments in ways that cast doubt on accounts that prioritize 
the most centralized or cash rich institutions. Finally, topological thinking 
breaks with assumptions about the fixity of spatialized hierarchies. Rather such 
thinking highlights the shifting and modulated functioning of social relations. 
It thus lends itself to underline key characteristics of contemporary climate 
finance practices, where different sets of actors come together to collaborate 
on specific projects for a limited time. What emerges are ‘experimental’ 
governmental, socio-technical and strategic processes that temporally operate 
through a ‘plethora’ of different urban fields, such as ‘eco-city initiatives’ 
(Bulkeley and Broto 2013, 364–366) or large urban projects (Schindler and Kanai 
2018). Such urban climate finance experiments may take root, but many others 
do not necessarily get realized at all, are then reimagined and repurposed, or are 
completely abandoned.

Moving beyond the idea that power is simply ‘extended outwards’ across 
a territory or through a network, a focus on topological reach destabilizes 
the assumption that the intensity of power ‘lessens’ the more it is extended 
across distance (Allen 2016, 2, 17). Rather than viewing power as being 
‘extended outwards or downwards over space’ (Allen and Cochrane 2010, 
1073), a topological conception of reach is ‘more about presence than distance’ 
(Allen 2016, 2). In such terms, reach consists of a ‘relational arrangement’ 
where power constructs and reconstructs ‘the spaces of which it is a part by 
stretching, folding, or distorting relationships to place certain outcomes within 
or beyond reach’ (Allen 2016, 2). This perspective lends itself to an analysis of 
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climate finance’s discriminatory practices, where the bankability of projects 
determines which places it chooses to engage and by what means (Hilbrandt 
and Grafe 2023).

Allen sketches out three distinct forms of topological reach that help us 
to show how power operates within climate finance relationships, namely 
folding, stretching, and distorting. First, situations where forms of authority 
are made more ‘proximate’ without ‘any loss of focus’ can be characterized 
as instances of ‘folding in reach’ (Allen 2016, 43). On the one hand, folding 
could involve ‘drawing’ in actors within ‘close reach by establishing a broadly 
simultaneous presence through shared-time technologies’ (Allen 2016, 
49). On the other hand, this might be better conceived as central forms of 
authority and expertise being lifted out and then re-embedded ‘further away’ 
(Allen 2016, 53). Second, ‘stretching to reach’ is a less direct way for central 
authority to leverage reach topologically. Stretching is the ‘exercise of decision-
making practices and ruling that require the legitimacy of practices to be 
acknowledged elsewhere’ (Allen 2016, 51). This form of reach is often much 
more indirect because authority could not be recognized from afar. Third, 
topological distortion involves placing things ‘beyond or out of reach’ (Allen 
2016, 53). These distortion practices can be considered to be an alternative 
form of authority to both folding and stretching. Given that our analytical 
emphasis here is presence, rather than distance, this process typically involves 
actions such as diverting decisions or issues to different ‘political scales’ or 
delegating them to different ‘jurisdictions’.

The following analysis provides an account of how these three mechanisms 
of reach—‘folding in reach’, ‘stretching to reach’, and placing things ‘beyond or out 
of reach’—are practiced within urban climate finance interventions. To be sure, 
we do not claim that these are the only spatial relations at play: as Christopher 
Harker (2017) and others (Hilbrandt and Grafe 2023) have shown, topological 
relations are entangled in and overlay with networked and metric accounts of 
power. As the subsequent case examples show, power struggles over stabilizing 
and expanding geographies of climate finance work through practices of reach, 
but they also speak of metric and networked relations of power.

Modalities of reach: thinking across the diversity of climate 
finance

Three empirical examples show how a topological perspective can further our 
understanding of the power dynamics at play in urban climate finance. While 
multiple topological relations are at play in each of these examples and together 
they showcase the complexities and multiple modalities of reach, we are using 
each case to forefront a particular modality of reach: First, we examine how 
folding practices are implemented in Durban, South Africa; second we illustrate 
how stretching plays a central role in recognizing climate change in the global 
financial system; third we explore the distorting effects that occur during the 
implementation of climate finance projects using the example of an ongoing 
World Bank program. Together, they highlight both the diverse ways in which 
reach is practiced and the multiple sites are enrolled in these efforts.
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Ethekwini Municipality Transformative River Management Programme, 
Durban, South Africa
The first case explores the eThekwini Municipality Transformative River 
Management Programme (TRMP) as a form of folding reach. The TRMP 
began in 2009 in the eThekwini Municipality, also known as Durban, South 
Africa, a city with longstanding issues of water management (from drinkable 
water to wastewaters and river waters) (Carbonell et al. 2023). The TRMP is 
one of the most complex experiments that a city authority has executed to 
date to blend multiple forms of public-private climate adaptation finance. 
Aiming to leverage the scale and timespan of finance required to address 
climate adaptation and transformative river management systematically and 
sustainably, the topological practice of folding emerges in the enrollment of a 
vast network of different actors over the history of the TRMP, including its 
financial efforts and investments for urban adaptation. These actors range from 
multi—and bilateral donors and their networks to private capital at various 
scales from local businesses to insurers, and to local government departments 
and communities (C40 Cities Finance Facility 2019; Cartwright et al. 2013). 
The resulting governance structure challenges notions of hierarchies of scale, 
lending itself to a topological approach to analysis. In Durban, central forms of 
powers and authorities are lifted out towards more localized institutions but 
are then re-embedded at the local level (which included, for example, employing 
a local project manager funded by external international finance, but working 
as part of a local institution). Indeed, this case raises questions about relations 
and practices of power in a context in which an adaptation program was 
initiated by local actors but with funds provided by C40 Cities Finance Facility 
(CFF), a public-private initiative of international investors supporting urban 
institutions to prepare ‘finance-ready’ and bankable projects. Therefore, while 
the program was initiated by local actors, local necessities became incorporated 
into the agenda of international investors, including an expected 20-year return 
on co-investments (e.g. by private landowners, other governments, and third 
parties) (C40 Cities Finance Facility 2021).

The process of creating bankable projects in order to leverage further finance 
thereby mobilized the involvement of CFF—and its investors—as an external 
funder. In turn, CFF’s involvement has paved the way for other investors, such 
as the French Agency for Development (AFD) and UN agencies. Therefore, 
investment practices for urban climate action are legitimized across other 
powerful investors, topologically stretching the exercise of decision-making 
along the governance landscape. However, this also raises questions about how 
actors become enrolled in particular urban spaces, to the exclusion of others 
(Forino, Fraser, and Tandarić 2023; Hilbrandt and Grafe 2023), and how powers 
are redistributed across governance networks and relations.

Central to persuading a range of public and private actors (e.g. the municipality, 
businesses, property owners, and global climate funders), to invest in stream and 
river transformation adaptation projects and ensure shared objectives amongst 
different stakeholders is the preparation of a project ‘business case’ (C40 Cities 
Finance Facility 2021). This business case is based on a cost–benefit analysis 
and its tangible metrics derive from a hydrological and climate vulnerability 
assessment. In turn, although a range of diverse global investors and actors 
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(e.g. funders, donors, and managers) have become involved, the ‘finance-ready’ 
projects targeted river management at a very local scale, on a specific section of 
the river. This has also allowed investors to meet their explicit aim of keeping 
the number of stakeholders and diversity of interventions within ‘manageable 
limits’ to ensure that the project’s goals were ‘technically feasible’ in relation to 
both investors’ requirements and local expectations. As a topological practice of 
distortion, tangible metrics have been used to justify the need for, and delegate 
climate responsibility to, other stakeholders, using measurable revenues and 
economic benefits as persuasive leverage.

While the case needs further investigation for both folding and the other 
forms of topological reach, it initially reveals the processes of topology at work 
in ways that defy conventional governance notions of scale and territory. The 
intensity of folding reach occurring at such a site of inclusion in contemporary 
climate finance regimes, contrasts with the relatively small scale of the 
intervention in terms of its biophysical limits (actual coverage in terms of river 
length). The authority of international climate finance is made more proximate—
but does not lose focus—through various processes of localization, including 
the financing of local personnel and the enrollment of networks of stakeholders 
to ensure the financial investment is sustainable, institutionally, and financially. 
Beyond re-embedding power and authorities at the local level through forms 
of folding, the case also reveals the presence of other forms of reach, which 
stretch and distort authorities and power through the governance arena, across 
time and space. However, the case also reveals the epistemological and practical 
limits of folding to address the complex problem of urban adaptation, as it 
becomes defined by the practices of bankability and manageability, in ways that 
create rhetorics of success and multi-sector collaboration around local climate 
projects (Bond and Galvin 2023) but that might limit the socially transformative 
potential of such projects (Galvin and Bond 2022).

Macro-financial climate regimes
The second case explores global geographies of urban climate finance by 
putting stretching as a form of reach into sharper focus. The stress testing of 
financial institutions for their exposure to climate risk reveals stretched forms 
of topological power. Standard stress testing exercises see the application of 
a hypothetical scenario of low probability-high impact events—designed by 
regulatory authorities such as a central bank—to the balance sheets of banks 
within a regulatory jurisdiction to assess the resilience of these banks. Firms 
instructed to undertake this climate risk analysis have to simulate the impact 
of climate change pathways and associated scenarios drawn up by central bank 
officials on their balance sheets, thus providing an example of the relatively 
direct ‘lifting out’ and re-embedding of regulatory authority within private 
financial institutions (Allen 2016, 51).

While such stress testing exercises often entail the exercise of legally 
enshrined public authority over the amounts of high-quality capital private 
institutions should maintain and thus the trading activities banks can undertake, 
climate stress testing regimes promulgate distinct forms of stretched authority 
between banks and risk analytics firms. These latter forms of power require the 
‘legitimacy’ of decision-making to be ‘acknowledged elsewhere’ (Allen 2016, 51). 
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For example, the Bank of England’s 2021 Climate Biennial Exploratory Scenario 
(CBES) required a range of banks and insurers to model their exposures to 
physical climate risks and the policy driven risks associated with a transition 
to low carbon economies. Participating firms needed to assess the impact of 
three potential climate pathways across scenarios of early policy action, late 
policy action and no additional action. The Bank of England’s No Additional 
Action scenario explicitly focused on physical risks—due to no prior mitigation 
actions—which would be significant drivers of insurance liabilities and asset 
depreciations relating to urban infrastructures. In this scenario residential 
properties in UK locations most exposed to physical risk would be difficult 
to re-mortgage because they would ‘fall in value due to severe flooding and/
or become uninsurable’ (Bank of England 2022, 15). The projected general 
insurance losses were highly geographically concentrated, with 10% of four-
digit postcode districts accounting for two thirds of these liabilities. Similarly 
this scenario yielded extremely concentrated default risk, as nearly half of 
the mortgage defaults in the scenario occurred in 10% of the postcode areas 
analyzed. In short, this no additional action scenario addressed direct risks 
to investments in climate vulnerable urban sites, and opened up questions 
about the sustainability of current approaches to reinsuring existing real estate 
investment, the specter of insurance premium rises and the possibility of new 
sources of risk and return for catastrophe bond investors (Morris and Collins 
forthcoming). Climate scenario analyses therefore constitute a softer register 
of power that seeks to prompt banks and insurers to reassess the viability of 
their current investment patterns across a much longer timeframe and climate 
pathway.

The reception of any stress test results by the financial media and market 
actors often depends on the perceived credibility of the methodologies 
employed in the design of these regulatory exercises (Langley 2013). In 
the context of the climate stress testing exercises developed by a range of 
central banks within the NGFS, the high-level climate change pathways 
that are widely employed as the test scenario are considered to be blunt 
instruments that miss more localized climate phenomena (Pitman et al. 2022). 
The legitimacy of the CBES—and the exercise of central bank authority—
therefore would always hinge on the ability of participating institutions to 
translate the stress tests climate scenarios into more granular climate data. 
This technical task of modeling of physical climate change posed challenges to 
banks and insurers because these institutions currently do not have ‘complete 
expertise in house’ about such a new area of financial risk management 
(Kashyap 2022, 8). Insurance firms participating in the CBES recognized 
the epistemic authority of climate and catastrophe risk modeling firms and 
contracted them to provide expertise, data and models that would allow them 
to better capture localized climate phenomena in their submissions relating 
to the No Additional Action scenario. For example, the well-established 
catastrophe risk analytics firm Risk Management Solutions (RMS) had 
initially established legitimacy in providing data and modeling for financial 
institutions when it assisted insurers with the physical climate change risk 
to liabilities’ component of Bank of England’s 2019 General Insurance Stress 
Test. Building on this commercial success, RMS had advertised its services to 
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insurers and banks ahead of the more prominent 2021 CBES (Matthewman 
2021, np). One (re)insurer participating in the CBES—Canopius—purchased 
RMS Climate Change Models and this allowed them to develop a picture of 
‘North Atlantic hurricane climate change risks’ (RMS 2021, np). In such a 
way, the recognition of the expertise of climate modeling firms by financial 
institutions and insurers led to the stretching of private authority through the 
technical devices of probabilistic models. An analytical sensitivity to forms 
of topological reach helps us to identify distributed forms of financial agency 
and power that operate through ‘hybrid collectives’ of different institutions, 
technical devices, and human inputs (Callon 2005; Pryke 2017). In this case, 
the inculcation of private epistemic authority within the central bank led 
stress testing process helps to sketch out future climate risks that will have 
financial implications for investment in urban real estate in climate vulnerable 
sites. However, the aggregated financial losses generated through the physical 
climate risk scenario were widely considered to be underestimated. Such 
results have promulgated an intellectual environment in which epistemic 
authority is being contested and exerted in different ways. This exercise 
gave financial regulators the opportunity to peer into the risk management 
processes of banks and insurers. When reflecting on the performance of 
these firms, Bank of England staff noted financial firms’ excessive deference 
to external expertise and exhorted participating firms to develop a greater 
appreciation of the limitations of, and uncertainties around, climate and 
catastrophe risk modeling (Bank of England 2022; Kashyap 2022). The central 
bank provided guidance for firms going forward on best practice in the 
assessment of physical climate risk. Alternatively, both academics and the 
(re)insurance industry have held the ‘top down’ nature of climate pathways 
and macro-economic scenarios responsible for the underestimation of losses 
as they miss localized climate conditions that will determine the size and 
scale of losses (Pitman et al. 2022; Ranger, Mahul, and Monasterolo 2022). 
Following the completion of the exercise are calls for greater use of ‘bottom 
up’ scenario design and modeling employed in the catastrophe reinsurance 
sector to scrutinize the broad-brush results produced by the high-level climate 
scenarios that central banks prescribe in climate scenario analyses (Ranger et 
al. 2023). In such a way, the perceived weaknesses of the 2021 CBES exercise 
have allowed the legitimacy of regulatory expertise to be further challenged 
and has further boosted the status of private sector risk management 
techniques within the reinsurance industry which have been viewed—and 
legitimized—as an important benchmark for climate risk estimation (Morris 
and Collins 2023). Private risk analytic firms continue to support banks and 
insurers in the UK as they respond to the Bank of England’s advice and are 
providing assistance to American financial firms as they undergo the Federal 
Reserve’s own climate scenario analysis this year. Thus, more direct forms of 
topological reach exercised by central banks appear to be catalyzing softer yet 
potent registers of private epistemic authority. This risk modeling expertise 
already plays a key role within the property reinsurance business and such 
authority is stretching further across the financial system, in no small part due 
to the way that stress testing regimes are legitimizing their risk management 
techniques.
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The World Bank’s Resilient Housing program
Alongside the mechanisms of reach illustrated in the above examples, this 
third case allows us to illustrate spatial distortions, i.e. disconnections and 
disturbances that create spaces of absence or, in John Allen’s topological terms, 
place things ‘beyond or out of reach’ (Allen 2016, 53). The implementation of the 
World Bank’s Global Program for Resilient Housing (GPRH) usefully exemplifies 
how Climate Finance Programs instigate such distortions.

The program is designed to reduce disaster risk in precariously built 
residential sites in low-income areas in cities of the Global South through 
housing retrofits, targeting vulnerable residents living in hazard prone areas. 
While it responds to the increasing social harms and economic costs emerging 
from natural hazards, the program can also be understood as a paradigm shift 
in housing policy insofar as it promotes retrofitting existing ‘informally built’ 
housing stock. Long focused on micro-credit schemes for new-built housing 
only (Mader 2018; Soederberg 2014), it is piloting ways to use climate finance in 
existing housing stock. To this end, it seeks to link residents living in these high-
risk areas with both state subsidies and private investment (World Bank 2022, 
np). At the same time, the GPRH is set up with the aim to overcome what the 
program defines as a three-pronged gap of policies, institutions, and resources 
(World Bank 2019, 7). This includes, amongst others, shortcomings in policy 
implementation, private sector participation; housing subsidies programs, and 
available data, such as municipal risk maps (World Bank 2019).

To address these gaps and achieve these aims, the program has run pilot 
projects in numerous countries (including Colombia, Mexico, Indonesia, and 
Peru). Implemented by a Built Change2—a USA based NGO—the pilots worked 
to collect, generate and compile big data in a few steps: first neighborhoods 
are mapped through street cameras and with techniques adapted from Google 
Street View—replacing manual mapping with clipboards through advanced 
technologies. Second, drones allow to produce cartographica data at a new 
scale and; third, through machine learning algorithms critical information is 
extracted on a house-by-house level from the collected image data (material, 
height, etc.), which is then aggregated in forms of ‘building passports’.3 In 
overlaying the collected data with information on natural hazards, the passports 
indicate reparation needs and investment risks for each individual house. As 
an interviewee from the World Bank reported, these passports thus allow 
for the design of material interventions for retrofitting in areas that were 
previously considered too risky for investment since data were unavailable, 
and investment  opportunities too small scale and insecure. Aggregating the 
data into investment possibilities for entire neighborhoods would enable the 
identification of risks in lending and retrofitting alike, making interventions in 
previously unreachable sites of informal housing a bankable commodity, thus a 
possibility for profit-generation for the construction industry as well as credit, 
and insurance markets (interview, 20.01.2022). To support this expansion of 
bankability, the World Bank seeks to enable policymakers to design housing 
subsidy programs, which connect local families to the local financial market.

At the time of writing, it remains to be seen if these ideas will materialize 
and scale up. Yet, the GPRH shows how the drive to make the housing of 
urban communities ‘bankable’ can outright bypass the municipal scale and 
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its associated perceived (in)competencies to generate data and its sovereignty 
over this data. In this sense we can understand the GPRH through the 
World Bank’s mechanisms of reach—when they use advanced technical 
means to generate data on remote neighborhoods. Crucial for our interest 
in topologies, the GPRH thereby folds in new connections by reaching into 
previously unavailable neighborhoods to the interest of financial markets. 
At the same time, the program is indicative of mechanisms of distortion: 
While our investigation on the implementation of this program in different 
sites is still ongoing, our data suggests that the program is bypassing public 
responsibilities, such as disaster risk planning. While in political terms, the 
program’s application of technology and data circumnavigates bureaucratic 
processes and democratic powers, in topological terms, authority over 
territory is not downloaded in scalar terms, but technology allows cutting 
across distances to reach into the neighborhoods in focus. For instance, 
the definition of ‘relevant’ data categories now falls to actors not subject to 
mechanisms of political accountability by affected citizens—in this case the 
data engineering company Development Seed.

To ‘prioritize the allocation of home improvement subsidies that will increase 
housing resilience’ (World Bank 2019, 32) and generate an opening for the sale 
of loans, the World Bank seeks to extend its power over the management of 
knowledge across territory in ways that cut out and reach across the topographical 
space so that properties can be systematically valued, prized, and commodified 
(to ‘fix’ questions of resilience). Were GPRH to be implemented at scale—like 
for instance through the changes that are implemented in housing policy in 
Columbia currently—the side effects of this might include the weakening of 
local authority through the establishment of (temporary) parallel structures 
that undermine local authorities’ capacities to frame and determine their own 
futures. At the same time, it remains to be seen if the program will actually 
expand local construction markets and what the impacts on neighborhood 
relations exactly are, in order to determine the tensions between topological 
and territorial readings of space in more detail.

Conclusion

The case studies highlight the different power logics and distributions exercised 
through new spatial relations and connections reconfigured between an 
assemblage of city-focused actors, including financial institutions, policymakers, 
the private and development sectors, insurance providers and city networks. 
The topological relations of reach resulting in and through these relationships 
and connections are variegated. The first case explores how folding practices in 
Durban relate to local adaptation practices for riverine water management, with 
power redistributed across the governance network and then re-embedded at 
the local level. The second case shows the process through which the architects 
of the financial system itself are trying to accommodate climate change, and how 
central the concept of stretching is for distributing these changes. The third case 
explores the distortions that can arise from these practices by example of the 
GPRH program.
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Applying the lens of topological reach allows for numerous learnings. 
We learn that the enrollment of spaces into climate finance, or the creation 
and stabilization of a climate change oriented financial system per se, works 
foremost through relational spatial practices. To create new investment spaces, 
global finance and climate governance actors reach across metric geographies 
to build fluid dependencies that aim to facilitate climate finance’s own 
reproduction. A topological perspective highlights that climate finance is not 
just an expansionary process of ever-increasing inclusion of evermore cities, 
but a process that functions by creating presences, new outsides, distortions and 
even forms of violence in the control it is increasingly exerting over places that 
at first impression might appear as far removed. Understanding the folding and 
stretching of space through the exertion of power, maps out a new geography of 
climate finance that is characterized by distortions and new outsides.

The exploration of these practices of reach has illustrated climate finance’s 
ability to twist space to generate its own conditions of success, i.e. the ability to 
create bankable projects. Generating bankable projects requires a conventionally 
secure and reliable investment space, which stands in tension with the variety 
and complexities of cities and their interactions with climatic changes. As we 
have shown, engaging these places requires creating specific forms of data to 
enable folding, it needs proofs of concept that are reproducible to allow for 
stretching and it necessitates willing actors that are enrolling in its different 
schemes. The eThekwini example has shown how project selection and 
implementation at the local level can be dependent on the needs of international 
investors and how complex governance structures emerge as a consequence 
of the accommodation of such investor expectations. Actors are folded in to 
establish a non-hierarchical pastiche of planning and oversight practices to 
facilitate ‘finance ready’ projects. Bankability emerges as being bounded by 
investor expectations, accompanied by the task of translating local needs into 
digestible metrics that can inform their decision-making.

Furthermore, bankability is bounded by the wider implementation of 
climate change uncertainties into the finance system itself. In this regard the 
topological approach allows us to understand how macro-economic climate 
finance practices do not just trickle down from central bank initiatives such as 
the implementation of stress testing, but how in turn authority and practices 
are stretched across institutions both from central banks and emerging private 
sector actors that claim the stake of being able to quantify climate change 
impacts on markets. Bankability emerges as a fragile metric that merges 
investors’ subjectivities with constantly evolving knowledge bases.

Between these practices of reach, distortions are created across space. Parallel 
structures emerge and vanish with the implementation of individual projects, 
complementing, extending, compromising, bypassing or even overriding local 
authorities and sidestepping processes of political oversight. There is some 
evidence that bankability might be tied to the format of small and isolated projects 
that are more easily quantified and evaluated, as well as potentially placed beyond 
means of political intervention, seeking only limited support from those that are 
immediately affected by it (Grafe, Hilbrandt, and van der Haegen 2023).

Practices of bankability emerge as fundamentally topological, drawing 
in actors and resources from across spaces to facilitate individual projects, 
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while at the same time practices are informed by the generation of translated 
local knowledges and shifting macro-economic conditions of an increasingly 
climate-inflected financial system itself. In this concerted effort, the notion 
of bankability leads to practices predominantly focused on stabilizing the 
conditions for investment, while turning a blind eye towards the distortions 
it causes. These emerging fragilities of these stabilizing practices pose a major 
threat to the success of global climate responses that aim for just and equitable 
futures. Using a topological perspective to examine climate finance thus enables 
us to decenter these predominant practices by pointing out the mechanism by 
which the center is stabilized and by extension new spaces of exclusion are 
created.

These conceptual interventions have their own limitations. The examples 
presented are just some of the cases of how urban climate finance is topologically 
shaped across time and spaces and distributed across governance processes, 
multi-scale authorities, and power logics to set—and obtain—conditions for 
bankable investments. More examples from other types of projects, with other 
actors and in other sectors, can reveal further theoretical and empirical aspects 
of these dimensions. In addition, for the three case studies, further empirical 
research on the ground is under development. This can provide more nuanced 
narratives of climate finance experiences in future research outputs. These 
limitations, therefore, can put new research into view. Future scholarship is 
required that interrogates the boundaries of climate finance—i.e. the spaces 
where current modes of climate finance cease to function—how they evolve, how 
they reconfigure and rescale themselves and what relationships and connections 
they foster, and through which instruments and tools this occurs. As the notion 
of bankability comes to dominate climate action, further scholarship could 
expand an analysis of how this notion shapes projects themselves, including 
their financial architecture and climate impact.

These case studies aim to decenter dominant narratives to urban climate 
finance and foster understandings and interventions that are more expansive, 
imaginative, and equitable, that include openings for structural change and 
social justice. To do this, we need to understand the framings, practices, and 
power relations at play in existing topological climate finance practices to then 
be able to move beyond them. We have shown here how a topological frame 
can expose the mechanisms by which a ‘center’ contemporary climate finance 
practices is reinforced and reproduced through folds, stretches and distortions 
that serve to enable the notion of bankability. By examining this geography 
of climate finance, we can use the topological frame as a tool to question the 
emerging boundaries of climate finance and move beyond them with a more 
inclusive approach (see for example the contribution on ordinary climate 
finance in this Special Feature).

Notes
1	 CCFLA publications such as the “The state 

of cities climate finance” reports spell out 
this narrative and prescribe responses 
that reproduce an approach to climate 
finance that builds on making profit 

through carbon accounting and/or (green) 
infrastructure investment (CCFLA 2021). 
See also here for a definition of bankability 
as utilized by a majority of climate finance 
actors https://citiesclimatefinance.org/
publications/what-is-bankability/

2	 https://buildchange.org/

https://citiesclimatefinance.org/publications/what-is-bankability/
https://citiesclimatefinance.org/publications/what-is-bankability/
https://buildchange.org/


14

City XX–X

3	 http://devseed.com/housing-passports-
labeling/
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