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Cities rely on numerous infrastructures to support life: pipes, cables, antennas, roads 
and other technologies facilitate the distribution and use of water, energy, information 
and people. Current theories of urban flows undergirded by infrastructural systems, 
however, often focus on the perseverance of human life at the expense of other lifeforms. 
But does this conceptualization of life limit our understanding of the true liveliness of 
urban infrastructure? The contributions to this themed collection interrogate urban 
infrastructure as sociobiological configurations that not only sustain life in the city 
but in turn are constituted, patterned and modified by it. 
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Electricity lines that form an urban arboreality for macaques. Canals that double as 
biotopes. Gardens that turn into wetlands. These distinctly urban phenomena attest 
to the manifold and often unexpected appropriations of city infrastructure created by 
(and for) humans. They raise urgent questions about multispecies design, ownership 
and stewardship of infrastructure, as well as of what qualifies as ‘environmentally 
friendly’ town planning. Such phenomena also indicate that multiple metabolisms 
intersect in the city, and reach beyond it. Infrastructure is never just a single entity or 
one discrete thing but rather an evolving set of multispecies and material relations. 
As Maan Barua states, the “more-than-human enfleshments and enmeshments with 
infrastructure, where corporeality and substrate meld or the habitat and habits of 
living beings become synonymous with infrastructural environments, point to a wider 
infrastructural ontology” (2021: 1467). With him, we contend that this wider ontology is 
necessarily lively, and is directly related to a dynamic temporality whose rhythms do 
not necessarily align with those of humans (Barua 2023). In fact, one could argue that 
most of the predicaments that urban planning confronts in the Anthropocene derive 
from a historical underappreciation and misconception of other-than-human patterns 
(see Roadsides Collection no. 008).

While exploring the multiplicity and liveliness of urban infrastructures, this collection 
also responds to debates surrounding the use of ‘green’ and ‘blue’ infrastructures 
– plant- and water-based infrastructural systems – to help reduce environmental 
risks such as flooding, drought or heat. These attempts emerge from criticism of the 
carbon footprint of conventional infrastructures; in response, they favour involving 
nature in urban design. Delegating infrastructural work to animals, plants, fungi or 
indeed entire ecosystems raises interesting questions, as such projects attempt to 
turn nature into infrastructure (Wakefield 2020). For instance, how can we assume 
that nature will work as we intend it to? What are the philosophical and economic 
premises of designs that delegate work to non-human others? In our view, though, both 
nature-based infrastructures and conventional designs fail to consider the complex 
interplay of ecology, technology, labour and materials at the core of urban worlds. 
Both ignore the fact that infrastructures regularly refuse to work as planned and/or 
get repurposed by other processes. As we remain sceptical regarding the green and 
blue turns in infrastructural provision, the articles in this collection suggest that the 
increasing popularity and perceived need for such infrastructures reveal much about 
the current moment of urbanization. There is clearly a desired return to liveliness in the 

Residents of the 
subdistrict Kemijen 
removing water hyacinth, 
a prolific weed of 
waterways, from the 
Banger River, a drainage 
and sewage canal 
in North Semarang, 
Indonesia. 
Photo: Puji Sarwono, 2023.
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face of the “death of nature” (Rademacher and Sivaramakrishnan 2021: 1). Introducing 
the term ‘urban bioinfrastructures’ responds to that desire, while also interrogating 
the ambivalent politics of this turn to nature. 

Bioinfrastructures raise important questions about the meanings of life and its unequal 
distribution through infrastructure. In the remainder of this introduction, we elaborate 
our notion of life and bios – differentiating both from the liveliness envisioned by nature-
based solutions. Our view is that neither life nor bios are politically innocent concepts. 
The notion of life as opposed to nonlife was proposed by the natural sciences, but even 
scientists have come to agree that this division gets “in the way of understanding the 
force and formation of existence” (Povinelli 2016, 2019). Instead of simply assuming 
that something is alive, this collection explores how it becomes a figure of life in 
historically specific contexts, to the extent in which existence always elicits questions 
about value and morality. Exploring existence at the nexus between organic, material 
and political transformations, we follow new materialist scholars who embrace the 
vibrancy of non-organic matter – such as stone or plastic – without romanticizing a 
presupposed liveliness of such substances. We rather posit that existence unfolds in 
encounters with this stuff. When this existence becomes the subject of political or 
technical reasoning (Rose 2007), it may be configured as bios. Bios falls squarely in 
the realm of politics. 

Michel Foucault coined the term biopolitics to capture the “attempt, starting from the 
eighteenth century, to rationalize the problems posed to governmental practice by 
phenomena characteristic of a set of living beings forming a population: health, hygiene, 
birthrate, life expectancy, race” (2008: 317). As we know, modern state bureaucracies 
seek to extend their control into the capillaries of society so as to sustain specific 
biological functions of life, human or otherwise, while suppressing and eradicating 
others. During colonialism, the suppression of undesirable lifeforms (viruses, bacteria, 
animals) went hand in hand with the extinction of Indigenous culture and human–
environment relations in the colonies. For example, colonial city-building destroyed 
coastal wetlands (Scaramelli 2021) in order to facilitate ‘modern’ water management 
and prevent the spread of malaria into the new European quarters, as was the case in 
Indonesia (Ley 2021). Bioinfrastructures, in our view, can embody biopolitical projects. 
In absorbing and channeling various material and organic logics, they can, however, 
also “undercut” them (Bremner 2020). 

In cities, many lively urban environments are enjoying a comeback. Wetlands, for 
instance, are not only recognized for their many indispensable ecosystem services and 
as carbon sinks, but also for their hosting of multiple species which escape utilitarian 
principles. This multiplicity of life is therefore recognized as intrinsically beneficial 
and leads to the displacement of other forms of existence (see Scaramelli 2021). In 
The Probiotic Planet, Jamie Lorimer (2020) argues that after having lived through an 
anti-biotic age, humanity is now considering the pro-biotic path. This route entails 
using other lifeforms to help ecosystems recuperate after decades if not centuries of 
human predation. “The probiotic interest in rewilding is part of a wider rethinking of 
the management of biophysical systems, including forms of natural flood management 
and coastal realignment, localized methods for weather modification, and nature-
based, planetary-scale schemes for geoengineering through afforestation, ocean 
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seeding, or solar radiation management” (Lorimer 2020: 2). Today, cities are no longer 
considered as separated from nature, but rather as peculiar configurations of natural 
order themselves (Gandy 2022). 

Another concern is to distinguish ecology from bios to explain our preference for the 
prefix bio- over the qualifier ‘ecological’. We recognize in ecology a set of lively processes 
that emerges as a flexible pattern of connections. A forest, however, is not necessarily 
ecological, as Elkin (2022) puts forward based on her critique of afforestation. To Elkin 
(2022: 8), plantation techniques are actually “political and distressingly social.” Yet while 
forests are not always ecological, they are lively – they grow, proliferate, infringe on 
other spaces, and provide niches for many organisms, such as fungi. 

The recent emergence of bioinfrastructures remains under-theorized. With this 
collection of Roadsides, we start a conversation across academic disciplines that we 
hope will gain traction. We want to engage critically with the surging interest in blue 
and green infrastructures, as we believe they may offer a path to undermine some of 
the anthropocentric tenets of modernity. By paying attention to cities as botanical 
(Gandy and Jasper 2020), and their infrastructures as necessarily alive (Hetherington 
and Campbell 2015; Hetherington 2018; Krieg, Barua and Fischer 2020), a radically 
different type of urbanism starts to take shape. This is not simply about particular 
vital configurations of agentic members in infrastructures (Durham, Ferme and Costa 
2019), or about facilitating novel ways of distributing water (Radonic 2018). It is rather 
a whole reconsideration of urban metabolic processes, which could have far-reaching 
implications.

For these reasons, we believe that the role of the imagination is crucial. We thus 
consider it useful to remember that humanity has produced other forms of city life. 
From a longue durée perspective, lessons from historical ecology (Balée 2012) provide 
examples of forgotten urban experiments. In what is now the Brazilian Amazon, for 
instance, researchers have uncovered evidence of ancient ‘garden cities,’ so called 
because they resembled those considered a future ideal by Ebenezer Howard at the 
beginning of the twentieth century (Howard 1902; Heckenberger et al. 2008; Mann 2008). 
Looking at other cases of controversial urban development promises opportunities for 
rethinking not only the role of bioinfrastructures but also their significance for larger 
political projects, emancipatory movements and Indigenous sovereignty (Newitz 2021). 

We are grateful to all the authors in this collection for engaging with this idea and for 
enriching our vocabulary and imaginary. 
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