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Abstract: Drawing upon a range of writing on suburbanisation and urban sprawl, this paper
outlines an approach to the analysis of interstitial spaces of urban sprawl. Such spaces are the
outlying geography of metropolitan regions existing in-between developed or urbanised areas.
As such, they constitute an eclectic mix of open spaces, natural areas, obsolete infrastructures,
geographical restrictions, farming land, etc, that alternatively contribute to the city’s environ-
mental and functional performance. Despite being identified in the literature, there has been
little recognition of interstitial spaces as part of the environmental sustainability of urban
systems, and how they support cities in improving their resilience and adaptation capacities.
Using the case of Santiago de Chile, this paper highlights an environmental approach to
studying the interstices and the need to examine such spaces at different scales linked to their
respective environmental potentials.
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Introduction

Recent decades have witnessed debates within urban studies regarding the impacts of
extended suburbanisation and what this implies for the nature of cities, the country-
side, and the sustainability of entire regions (Keil 2017). These debates have been
grounded in various conflicting theoretical approaches in which differing positions
have been developed, including the ideological meanings of extended suburbanisation
and sprawling growth (Phelps 2012). On the one hand, supporters of urban sprawl
highlight the importance of extending suburbia as a way of tackling housing short-
ages whilst responding to increasing population and employment growth (Rice 2010).
On the other hand, anti-sprawl narratives raise extensively documented issues of
economic, social, and environmental impacts (Johnson 2001, Romero & Ordenes
2004). If we consider that nearly 80 per cent of global primary energy is consumed in
cities and 60 per cent of the world’s overall greenhouse emission is produced by cities
(Gargiulo & Russo 2017), we would also need to clarify that this impact originates
from extended suburbia as more than 85 per cent of urban dwellers reside in suburban
areas (Keil 2017). In these contexts, spatial fragmentation and the extensive geograph-
ical scale of urban sprawl shape the city as ‘no longer defined as an individualised
centre nor does it correspond to a harmonious and coherent group of elements’ (Sousa
2009: 61). Instead, the resulting sprawling geography is composed of a mix of built-up
areas and a diverse spectrum of interstitial spaces that lie between developments that
make cities physically discontinuous, spatially porous, and environmentally diverse.
These urban interstices, however, have not received enough attention in the
planning literature—often focused on built-up space—even when they are intrinsic
components of fragmented suburbanisation. Although calculated to be substantial
(Dubeaux & Sabot 2018), the interstitial spaces are less examined due to their apparent
condition as empty, undeveloped, under-developed, leftover, vacant, inert, or simply
pending spaces for further urbanisation. Nothing could be further from the truth,
however, as ‘when one penetrates the system of interstitial spaces and starts to explore
it, one realises that what has been called “empty” is not so empty after all. Instead, it
contains a wide range of uses’ (Sousa 2009: 66). Aside from their functional poten-
tials, it has also been argued that interstitial spaces are the source of a substantial
proportion of wealth that contributes to the organisation of society (Rickards et al.
2016, Zhang & Grydehej 2020). It has been demonstrated that, ‘despite a select group
of urban centres generating a disproportionate amount of global economic output,
significant attention is being devoted to the impact of urban-economic processes on
interstitial spaces lying between metropolitan areas’ (Harrison & Heley 2015: 1113).
This also demonstrates the scalar significance of interstitial spaces—that ranges from
the liminal space between two buildings up to the rural space between—while opening
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questions ‘concerning how rural spaces are conceptualised, governed and represented’
(1113). Interstitial spaces embrace both the ‘rural’ and the inner land of cities,
including industrial areas, farming spaces, mining zones, natural reserves, landfill,
brownfield sites, abandoned areas, conurbation spaces, desert land, mountains, rivers
and large bodies of water, as well as other geographical restrictions with yet unexplored
ecological contents (Gandy 2011). All of them constitute an interstitial geography
that is often marginalised (and/or excluded) from studies of cities and their built-up
dimension. This lack of attention becomes critical when raising questions around the
environmental potential of interstitial spaces, how they contribute to the urban
character of cities, and how they improve urban resilience under pressing issues of
environmental pollution and climate change (French et al. 2019).

This article examines this environmental role of interstitial spaces in developing
climate-responsive cities through combining morphological and qualitative analysis.
The discussion is empirically based on the capital city of Chile—Santiago—from
which three types of interstices are selected to analyse their spatial and environmental
significance: a) a cluster of small-scale suburban farming lands, b) a large-scale cluster
of mining sites surrounded by consolidated neighbourhoods, and ¢) the southern con-
urbation space defined by regional transport corridors linked to regional demands.
The first case introduces the values of suburban rurality and open space in securing
the social and environmental sustainability of deprived peripheries. The second case
illustrates how a highly polluted mining site can become a valuable three-dimensional
landscape that provides public space and stormwater collection within impervious
suburbia. The third case unveils the potential of conurbation zones as hybrid spaces
in which regional, urban, and rural systems enable adaptation strategies and climate-
responsive peripheries. These interstitial spaces are multifaceted elements within the
homogenous suburban space of Santiago, and present a clear potential of becoming
valuable environmental assets for the whole metropolitan space. Located in the south
of Santiago—the most important axis for suburban expansion—they are surrounded
by large concentrations of social housing developments, regional infrastructure, agri-
culturally fertile land, and a system of microclimates that stabilise the metropolitan
temperature and improve the city’s resilience. However, these interstitial spaces fall
into simplistic categorisations as ‘empty sites’ that can be further urbanised. These
selected interstices are used as a basis for abstraction and generalisation, given that
the analysis has salience to the vast majority of cities.

The research in which this paper is based involved mapping, semi-structured
interviews, and spatial analysis of the selected interstices identified as strategic by
policymakers. In the first section, debates on urban sprawl and interstitial spaces are
expanded. This highlights the role of interstices in the suburbanisation process and
their spatial significance from an environmental perspective. Then, the three selected
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cases from Santiago are described and analysed to provide insights into their
environmental properties and how they can contribute to developing a climate-
responsive city. The conclusions underline the environmental values of interstitial
spaces which render cities more resilient and environmentally sustainable, and the
need for adapting planning to the challenges suggested by the interstitial spaces while
integrating insights from the different disciplines concerned with the built
environment.

Interstitial spaces and the urban condition

Since their origins, cities have been spatially composed of different built-up areas and
interstitial spaces that lie between developments. Pieces of countryside, farming land,
undeveloped areas and open tracts of different sorts, derelict land, abandoned infra-
structure, urban landfill, large public spaces, geographic accidents, etc, configure an
eclectic mix of in-between land that has been addressed by the literature in a very
fragmentary way. Indeed ‘urban interstitial spaces are often defined as anti-space,
latent space, or dormant spaces’ (Hugo & du Plessis 2020: 591), while they are also
described as vacant land (Ige & Atanda 2013), urban voids, undeveloped (or under-
developed) areas, open tracts, derelict land, leftover spaces, unbuilt land, terrain vagues
(Mariani & Barron 2013, Sola-Morales 2002), wildscapes (Jorgensen & Keenan 2012),
non-urbanised areas (La Greca et al. 2011), or inter-fragmentary spaces (Vidal 2002)
inter alia. These spaces, however, are far from being empty, abandoned, or derelict;
rather they are spatial gaps in the urban fabric regarding their surroundings. In that
sense, a low-density neighbourhood situated within a highly densified area is also
interstitial. This situation is observed in various cities in China and Hong Kong where
low-density neighbourhoods are surrounded by high-rise buildings; an interstitial
density that allows further growth and adaptation to contingent issues of housing
shortage or climate change (Lu ef al. 2017). Considering this variety—and a means of
unifying the understanding of such spaces—the term ‘interstitial space’ is used in this
paper to generically denote any kind of in-between space that emerges as ‘a gap’ that
is not clearly coalesced into the city’s fabric. As such, the interstices contribute to the
city’s porosity and the production of available space for further adaptation capacities
and change.

Interstitial spaces have become significant and may be on the increase in the
context of urban shrinkage (Dubeaux & Sabot 2018). They represent a considerable
proportion of the urban hinterland in some Latin American cities. The vacant land of
Rio de Janeiro alone defines around 44 per cent of the total municipal area, while it is
21.7 per cent in Quito. San Salvador shows 4.65 per cent vacant sites, although the
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authorities also count areas of informal occupation that are included in the list to be
demolished, reaching a total of 40 per cent of whole urban space. In Buenos Aires,
vacant land represents 32 per cent of the metropolitan area (Clichevsky 2007), while
in Santiago de Chile it is close to 19 per cent (Camara Chilena de la Construction
2012). In the case of American cities an average closer to 15 per cent has been reported
(ibid). These percentages are mainly concentrated in suburban, peri-urban, and fringe-
belts areas—all constitutive of urban sprawl contexts—which poses important
questions regarding the unsustainable character of sprawling suburbanisation as it
nevertheless represents a major source of infrastructural and environmental assets
(Gavrilidis et al. 2019).

In this vein, focusing on interstitial spaces within processes of sprawling
suburbanisation becomes relevant, considering that urban sprawl is determined by
increasing rates of land fragmentation (Inostroza et al. 2013). More importantly—
and against most orthodoxies—urban sprawl has become the home of most of the
worldwide population. Although demographic projections indicate that most people
live in urban areas, ‘the majority of the world’s population is actually suburban in
location’ (Phelps 2021: 345). This makes urban sprawl more significant in terms of
how interstitial spaces can determine the potential sustainability of urban systems.
This role can indeed go beyond established narratives of retrofitting, to implementing
climate change adaptation and mitigation strategies. Thus, leaving interstices unbuilt
(or less built), empty, or simply opened to wild urban nature (Gandy 2011, 2013)
suggests alternative modes of production of the space as a synonym for built-up.
Politics around the role of interstitial spaces as empty land can indeed counteract the
negative connotation of urban sprawl as a ‘disorganised urban’ (Phelps 2012) as this is
mainly associated with what has been built rather than what is left in-between. As
Sievert suggests (2003), ‘instead of talking dismissively about urban sprawl, we could
recognise that there is a fine-grained interpenetration of open space and built form and
see the open space as the binding element, with its new creative potential’ (49). Thus,
the role of interstitial spaces in activating new expressions of urban nature and public
space reinforces the character of cities as environmentally diverse and non-continuous
environments.

The interstitial spaces also provide space for social interactions and contact with
nature at different scales and with different levels of relationality. Urban interstices
can separate communities as well as bridge them while acting as intersections, bound-
aries, and borders (Iossifova 2013). As such, they can be politically mediated to
improve the social and environmental resilience of cities while reinforcing their urban
character (Kaika 2005). This conceptual reflection has been advanced by Storper and
Scott (2016) who dispute the generalisation of cities as “urban systems’ per se and
place the role of interstices as key elements of cities. They argue that ‘cities’ are a very
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specific form of urbanisation that ‘formally represent the geographical containers
within which contemporary human society unfolds’ (1117), while the “‘urban’ emerges
as ‘the organic divisions of labour in which social and economic life (that is, the
production of goods and services, but also including cultural, religious, and govern-
mental pursuits) is organised and reorganised within networks of specialised but
complementary units of human activity’ (1116). Notably, these organisations are not
exclusively placed in ‘the city’, but within what the authors coined as ‘the urban land-
nexus’—an ostensibly neutral interstice—which ‘corresponds to the essential fabric of
intra-urban space’ (Scott & Storper 2014: 8). In this space, there is a partial or total
absence of effective mechanisms of collective coordination that define ‘numerous
kinds of disfunctionalities ranging from infrastructure breakdowns to locational con-
flicts, and from deteriorating neighbourhoods to environmental pollution’ (9). Thus,
while the interstices are ‘urban’ in nature, they cannot necessarily be part of ‘the city’
as such. Despite this, interstices can contribute to the urban character of cities precisely
through their condition as devices that absorb changes, climate adaptation, allow
further growth, and improve environmental resilience and other processes that support
the city’s sustainability (French ez al. 2019).

At a wider scale, insights from ‘planetary urbanisation’ (Brenner & Schmid 2014)
entail that the scale at which interstitial spaces are manifested includes those rural
hinterlands between cities and regions. This extensive realm is again not an inert space,
but the extension of the urban condition manifested in the city in which ‘the urban
cannot be plausibly understood as a bounded, enclosed site of social relations that is
to be contrasted with nonurban zones or conditions’ (750). Koolhaas (2021) also
noted that ‘the countryside’ is a space that affects the resilience and adaptation capac-
ities of cities as currently determined by the size of architectural artifacts, functions,
economic processes, technological innovations, and environmental impacts that have
no precedents in human history (Koolhaas 2021). Thereby, the rural space between
(and beyond) cities emerges as a colossal landscape that is not only infrastructural but
also cultural and environmental. Insights from urban political ecology touch on these
issues when suggesting that “‘urban areas have been exploding relentlessly beyond their
boundaries, producing a highly uneven urban fabric that ceaselessly extends its borders
across non-urban geographies’ (Arboleda 2016: 234). These interstitial spaces between
urban agglomerations are indeed the scenarios of some of the most radical environ-
mental alterations and ‘alert us to the fact that the metabolic exchanges of matter,
energy and capital required to feed the contemporary urban world have been distorted
and up-scaled to the point that they have now reached a hypertrophic, global extent’
(234).

Interstitial spaces can be manifested at different scales ranging from narrow
intra-urban spaces—such as the abandoned space between two buildings—up to



Developing climate-responsive cities 113

conurbation zones between two or more city-regions. As such, they influence the way
cities respond to environmental changes and, thus, how cities sustain their urban
character. Evidently, interstitial spaces offer an alternative analytical point of entry
into studies of urbanisation, suburbanisation, and urban sprawl, and call ‘for the
development of theories of urban politics beyond the city or the urban as a single
undifferentiated unit’ (Phelps & Silva 2017: 1219).

The relationality and morphology of interstices

One aspect that influences the adaptation capacity of interstitial spaces and their
integration into the city’s dynamics is their relationality. It has been documented
that some interstices are more disconnected from the city’s fabric while others are
fully integrated, even when their property regimes do not allow any form of occupa-
tion (Brighenti 2013). At a regional scale, some interstices operate as bridge areas
among distant clusters of economic trade (Zhang & Grydehej 2020), while others
are disconnected from their areas of influence. This is the case of mining activities
located between cities that have an environmental impact in surrounding villages
and towns (Arboleda 2020). As such, the interstices can be beneficial at large scales
of economic exchange while detrimental at scales of proximity. Similarly, interstices
defined by heavy infrastructure—such as motorways or railway lines—emerge as
physical divisions and restricted areas for nearby communities while their intensive
provision of mobility might signal significant economic potential at regional levels
(Figure 1).

To understand the relationality of interstices, it is necessary to revise the role of
infrastructures and their morphology. Rodrigo Vidal’s notion of ‘inter-fragmentary
space’ helps in indicating that ‘the urban phenomenon is essentially a permanent
tension between fragments’ (Vidal 2002: 150): a tension triggered (or supported by)
different types of infrastructures and relational mechanisms. According to Vidal, the
relationality of the inter-fragmentary space ranges from very narrow infrastructures—
such as a fence between two sites—to a wide range of transport connections between
towns. When the inter-fragmentary space becomes functionally autonomous, it
becomes ‘an interstice’. As such, ‘the interstice’ is not a mere leftover space but a place
of transition and change; an incomplete and pending space with its own temporalities
(Vidal 2002). Similarly, Meijers and Burger (2017) identify a transitional interstitial
zone around cities named the ‘Functional Urban Area’ (FUA) wherein different eco-
nomic and environmental processes occur. The FUA can also be amalgamated with
other transitional zones that determine the ‘Potential Integration Area’ (PIA) (Meijers
& Burger 2017). This relational potential of interstices highlights ‘the inseparability
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Figure 1. An infrastructural interstice at the boundary of the communes of Cerrilos and Pedro Aguirre
Cerda, Santiago de Chile (author’s photo, 2014).

of analytical perspectives and normative agendas on urban dynamics as much as the
built environment’ (Phelps & Silva 2017: 1219).

In morphological terms, a physically bounded interstitial space—with no
infrastructure of connectivity or restricted access—appears less relational regarding
those with spatially permeable boundaries. These elements—boundaries and func-
tions—influence the role of interstices as mediators or barriers between surroundings.
This could be the case of a military installation, a security buffer, a power plant, an
industrial facility, or a non-urbanised island within a system of urbanised archipel-
agos (Zhang & Grydehgj 2020). Planning policies felt in the urban fringe belt have also
determined the morphological features of interstices. The promulgation of macro-
scale plans designed to preserve open land—such as the ‘Five-Finger Plan’ of
Copenhagen (Caspersen et al. 2006) or the ‘Green-Heart’ project in Netherlands
(Salet & Woltjer 2009)—illustrate interstices as planned spaces with a clear morpho-
logical pattern that articulate varied social, political, and economic forces as part of
‘the urban’. The emergence of suburban interstices in Latin America, however, derives
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from a more liberal approach to land planning (Silva 2019) that defines urbanisation
in specific locations and, thus, the interstices are randomly distributed in the city
(del Castillo & Sopla 2018). The competing economic, social, and environmental
values adhering to interstitial spaces ensure that some of them—including those
attractive to the private sector—remain pending for prodigious periods of economic
growth or financial stability (Lopez-Morales et al. 2019). Other factors relate to the
emergence of informal settlements mainly fuelled by natural growth and rapid internal
and cross-border migration (Sandoval & Sarmiento 2020). The informal settlements
define morphological patterns that clearly contrast with those determined by institu-
tional policies or technical macro-scale plans. These differences in the policy framework
that produces interstitiality also determine their transition to become urbanised or
remain interstitial. This ambivalent condition (urbanised/non-urbanised) highlights
the temporal (and spatial) ruptures in the urban fabric (Sola-Morales, 1995) and
explains the random spatial distribution of interstices with an unpredictable morpho-
logical pattern. The fact that ‘an unintended fringe belt may contribute as much to the
legibility of a city as a fringe belt with a planned feature’ (Whitehand 2001: 108)
confirms both the planned and unplanned morphology of interstitial spaces.

The obsolescence of industrial facilities and functions also determines the
morphology of urban interstices. Cities that have entered into economic decline and
loss of population—such as Detroit or some ‘ghost towns’ in China (Batty 2016, Xie
et al. 2018)—may indeed show an increase in interstitial spaces (Dubeaux & Sabot
2018). Here, interstices appear as unused sites resulting from the obsolescence of pre-
viously active built-up areas. These spaces become nevertheless significant as they
provide accessible land for spontaneous functions, urban nature, and use of open
space. Indeed, it has been demonstrated that ‘with shrinkage and numerous demoli-
tion programs, vacant spaces became very important’ (8) considering demographic
decline that at least balances the proportion of open space for the remaining
population. In extreme situations, the excessive emergence of abandoned sites and
infrastructures all over the city can trigger a spiral of population decline associated
with crime and squatting. If this process extends beyond what can be controlled—
which is the case of the ‘ghost towns’—the emptiness can absorb large urban areas
that makes an entire city interstitial (Skidmore 2014). De Sola-Morales’ terrain vague
characterises these abandoned and obsolete infrastructures as ‘vague’ in the sense of
empty—without activities or functions—and in a clear stage of ruin. These spaces are
imprecise, undefined (a ‘form of absence’), and without fixed limits or future destin-
ations (de Sola-Morales 2002). The importance of these spaces relates to their
significance as pieces of history and collective memory (Gandy 2016), and their
environmental functionality to balance water flows and control water streams during
extreme rainfall events (Li et al. 2014).
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The environmental flexibility of the interstices

In 1993, the Dutch architect Rem Koolhaas proposed the term ‘nothingness’ to
elucidate the spatial character of Berlin after World War 2. The city was shaped by
different survival of built-up spaces interspersed with urban voids resulting from the
destruction of the city. These voids—with no architecture or development of any kind
but only ruins—amalgamated the fears of the past with the hopes and optimism
of the city’s reconstruction. This optimism relied on the authorities’ willingness of filling
the voids with new urbanisations. However, Koolhaas contested institutional attempts
to reknit the damaged urban fabric by filling the voids arguing that any attempt would
bury the scars of the city, its recent history, and, most importantly, the still unknown
opportunities ahead. The architect expressed this by indicating that ‘where there is
nothing, everything is possible; where there is architecture, nothing (else) is possible’
(Koolhaas, 1995: 199). Alternatively, Koolhaas contended that Berlin is now divided
and dispersed, a decentralised city in which the urban voids express Berlin’s new
character of a dazed, fragmented, and destroyed land with no centre. For Koolhaas,
the future of Berlin must precisely operationalise the destruction (or deconstruction)
as a mechanism that (re)creates the character of Berlin, and even creates new voids by
demolishing dysfunctional parts. This operation would leave space for the wild forest
to grow and create a place in which isolated (and somehow hidden/desolate) islands of
infrastructure and ruins are dispersed. Koolhaas proposed a city in which the built-up
space would float within a large empty space of ‘nothingness’: the new urban condition
for Berlin defined by unplanned and planned interstitial spaces.

Following Koolhaas’s imaginaries on Berlin—and the implications of urban voids
in the socio-political agenda—the emergence of interstices ostensibly seems to be a
matter of intended design as well. Interstices can be planned as flexible spaces for
growth, functional fluidity, attraction of wildlife, and improvement of absorption
capacities in storm events and other natural disasters (Hugo & du Plessis 2020).
Moreno-Pessoa et al. (2016) argue that it is possible to make some cities more resilient
by enhancing the urban porosity determined by the interstices, although other cities
can be led to socio-spatial segregation as porosity has different effects in different
contexts. The authors indicate that ‘what is a challenge in one urban system may
become an opportunity in a different system’ (48). Therefore, porosity must be care-
fully analysed before implementation, in regard to specific levels of socio-spatial
segregation, exposure to natural disasters, and lack of open spaces. Implementing
urban interstices can separate communities, but also facilitate the co-existence of
functions and the expansion of services in key locations (Vigano 2013). Interstitial
spaces can also operate as public venues in periods of normal functionality, or as
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public shelters in the emergency of an earthquake, flooding, storm events, etc
(French et al 2019). However, it is important to emphasise that the flexibility of
interstitial spaces in hosting multiple functions—and their capacity to adapt to and
absorb changes—not only relies on its spatial aspects but also on the regulatory con-
straints imposed by planning regulations. To an extent, undeveloped land represents
natural or regulatory constraints that can be unlocked (Dubeaux & Sabot 2018).

On this basis, the environmental flexibility of interstices still emerges as the primary
factor for spatial adaptation considering that planning and policy constraints ‘are
social or regulatory constructions which can be unmade or are natural features that
could be “improved” or “reclaimed” to allow development’ (Phelps & Silva 2017:
1204). This environmental flexibility can be determined by the environmental
potentials of interstices, their spatial attributes to absorb change, and their scalar and
multifunctional character determined by different land uses, morphologies, and
infrastructures of relationality.

The environmental potentials of interstitial spaces

It has been clarified that less planned interstices give space for the proliferation of
urban wildlife; places where different expressions of spontaneous flora and fauna can
flourish (Gandy 2011). This includes abandoned buildings, ruins, or unattended
facilities that Jorgensen and Keenan (2012) define as ‘wildscapes’: places where
planning forces of control do not operate at all. Similarly, Gandy’s notion of ‘waste-
lands’ (2013) highlights the values of abandoned, marginalised, and forgotten spaces
characterised by exuberant flora and fauna with both aesthetic and ecological bene-
fits. These interstitial landscapes offer an alternative point of entry into scientific
exploration of urban wildlife, nature, climate change, mitigation of flooding and
extreme rain; ‘wastelands’ become valuable gears of urban ecosystem services charac-
terised by specific aesthetics, high levels of biodiversity, random expressions of
freedom, hints of history, and spatial novelty (Gandy 2013). These interstices become
strategic in minimising pollution, improving climate change adaptation capacities,
enhancing contact with nature, and improving overall urban quality and human
well-being (Savarda ez al. 2000). The ecological values of interstices prevent the loss
of biodiversity, reduce air and noise pollution, and regulate temperature while
diminishing the heat-island affect (Kleerekoper ez al. 2012). Considering their varied
magnitudes, some of them are big enough to ensure the survival of some flora and
fauna while smaller interstices provide space for community projects and improve-
ment in community resilience. There are several examples of abandoned parks
recovered by local residents, volunteers, local councils, community groups, and
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non-governmental organisations (NGOs) that are suitable for the implementation of
social programmes of urban agriculture, educational activities, domestic animal
husbandry, and community engagement (Saunders 2011).

The spatial attributes of interstitial spaces

An emerging approach for planning the interstices relates to the notion of ‘sponge
cities’ (Jiang et al. 2018). This idea aims to introduce (or preserve) interstices to
increase the city’s spatial porosity and, thus, improve its capacity to absorb storm-
water. In some Chinese cities, pluvial flood disasters have become a regular
hydrometeorological phenomenon and are of increasing concern due to their environ-
mental, economic, and social damage (Zevenbergen et al. 2017). For some, these
events are caused by climate change (Duan et al. 2016), which is driving a significant
overall increase in rainfall across most global regions (You et al. 2011). Although the
concept itself still mainly established in the Chinese context, the underlying planning
and design principles of creating permeable surfaces, increasing open spaces, and
implementing interconnected green corridors that respond to climate events have been
implemented in various Latin American cities (Herzog 2016, Pessoa et al. 2016,
Vasquez et al. 2016, 2019). Thereby, the general objectives of the ‘sponge city’ could
soon be a transnational concept as it offers substantial ways of restoring the city’s
capacity to absorb, infiltrate, store, purify, drain, and manage rainwater by replicating
natural hydrological cycles.

As such, the introduction of interstitial spaces requires a volumetric planning and
design approach—beyond bi-dimensional land-use planning—to embrace the
three-dimensional character of water cycles, climate components in which the inter-
stices participate, control over varied streams of air, and underlying irrigation design
(Moreno-Pessoa et al. 2016). At an architectonic scale, studies on urban morphology
and residential climate have confirmed the importance of implementing interstices in
large densified areas of sub-tropical regions—especially during hot and humid
summers—as compact building blocks create stagnant air that worsens outdoor urban
thermal comfort (Yuan & Ng 2012). In Hong Kong, for instance, high-rise compact
buildings define deep street canyons that create barriers for street ventilation and lack
of public open space. Thus, introducing voids ‘within’ the blocks becomes an oppor-
tunity to supply open space for communities (ibid). It has also been argued that
porosity can transcend the morphology of buildings to connect with the existing voids
of the city (Tadi et al. 2017). As such, both the open space of the city and building
voids can be integrated into a continuous network of interstitial spaces that can make
a difference in terms of resilience and adaptation capacities to climate change.
Reference to urban voids as part of buildings’ morphology and the city’s volume
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proves the three-dimensional potential of interstices, not solely limited to the ground
floor level or bi-dimensional conception of land uses (Gallent & Shaw 2007).

The multifunctional character of interstitial spaces

A key aspect of the flexibility of interstitial spaces is their capacity to absorb different
functions over time while preserving their original morphology. Studies conducted in
Latin America and the Middle East provide enough evidence to illustrate how in
some cities the streets become improvised football pitches, while proper football
pitches become open spaces for massive events such as music gigs, fairs, celebrations,
or temporary markets (Anuar & Ahmad 2018, Uehara et al. 2018). A similar situation
is observed in some European cities in which vacant plots planned for future exten-
sions of infrastructure or services are used for ‘pop-up’ functions—functions that
operate for a short period of time—that sustain the adaptation capacity of the city
(Bertino et al. 2019). Other derelict spaces defined by motorways and leftover spaces
found in parking lots or neighbourhoods are used as public venues (Endres et al. 2014,
Milian Bernal 2020). It is argued that ‘informality provides an opportunity for those
excluded from formal processes to find presence in the city’ (Wall 2011: 155) and, thus,
reinforce the social resilience of organised (and eventually subversive) groups. In the
US and Mexico, it has been demonstrated that, in the context of decreasing food
security, large cities can achieve resilience through local food systems, green infra-
structure, and ecosystem services by using their intra-urban interstitial spaces (Hare
& Pena del Valle Isla 2021). Although these inner interstices are often claimed by local
communities, at a regional scale the conurbation space between cities is also reclaimed
by different actors and agencies. Recognised as less regulated spaces, conurbations are
used for community projects that improve the social and environmental resilience of
large regional systems (Yong ez al. 2010, Zivanovié-Miljkovié et al. 2012). The factors
that explain this capacity of some spaces to absorb different functions are multiple,
although there is a certain consensus that multifunctionality can flourish in those less
regulated spaces where institutional constraints are somehow absent, away, or are
flexible enough to allow alternative temporary uses or ‘particular forms of urban
practice’ (McFarlane 2012: 89).

It is known that interstitial spaces improve the resilience of cities and reinforce
their urban condition. If we assume that urban resilience relates to the capacity of an
urban system to absorb different types of turbulence, retain substantial functions and
structure, and recover its lost functional capacities while undergoing change
(Wardekker ez al. 2020), the porosity defined by the system of interstitial spaces plays
a critical role in defining climate-responsive cities that ensure urban sustainability
(Figure 2).
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Figure 2. The built-up city and the interstitial geography (author’s diagram).

Methodology

Choosing Santiago de Chile’s interstitial spaces

The analysis presented in this paper is illustrated through the case of the capital city
of Chile—Santiago—specifically focusing on its south metropolitan expansion as it
appears to be the most important axis of sprawling suburbanisation (Borsdorf er al.
2007). The city is used as a basis for abstraction and generalisation, though the role of
interstitial spaces in creating climate-responsive cities has salience to the vast majority
of urban areas. Santiago de Chile provides a good example of the significance of
interstitial spaces in a context of urban sprawl, specifically as it illustrates common
patterns of urban development observed in most Latin American cities (Coq-Huelva
& Asian-Chaves 2019). As a metropolitan area, Santiago is composed of 36 inde-
pendent communes and has a total population of 7,112,808 inhabitants. As such, it
represents 40.5 per cent of the country’s population (INE 2017) confirming a high
national demographic concentration. Santiago’s urban development is characterised
by a sprawling pattern of urban growth (Silva & Vergara 2021) mainly defined by
transport corridors (Flores et al. 2017), peripheral concentration of social housing
developments (Cog-Huelva and Asian-Chaves 2019), high rates of land fragmenta-
tion (Inostroza et al. 2013), the presence of active farming areas (Silva 2020),
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unregulated urbanisation beyond the urban limit (Flores et al 2017), inequal
distribution of green and open space (Banzhaf et al. 2013), and high-rates of socio-
spatial segregation (Cox & Hurtubia 2020). The city reflects planning rationales
adjusted to facilitate urban growth supported by privatisation of land and infrastruc-
ture (Zegras 2003), and centralisation of social housing supply (Heinrichs and Nuissl
2015). Taken from the southern sprawling space of Santiago—that shows a significant
number of interstitial spaces—a few interstices are used to illustrate their environmen-
tal values, relationality, and the scale at which they are manifested, and how they
qualify Santiago’s suburban landscape as a potentially climate-responsive context.
The three types of interstices selected for analysis are: a) The ‘Huertos Obreros y
Familiares de la Pintana’ [Worker and Familiar Orchards of La Paintana commune]
(a cluster of small-scale agricultural plots; this case is also collated with the nearby
farming land of La Platina and Campus Antumapu), b) the extraction mining site of
La Florida/Puente Alto, and c) southern metropolitan conurbation space (Figure 3).

The selected interstices describe the previously discussed key attributes of
environmentally flexible spaces (environmental capacity, spatial variety, and multi-
functionality) that allow adaptation capacities and mitigation strategies against
climate change and natural disasters, and improvements in social and environmental
resilience. Aside from the conurbation space—where a lineal axis of about 35 km is
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Figure 3. Map of Santiago, its interstitial spaces, and the selected interstices for analysis (author’s map).
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taken—the orchards of La Pintana and the extraction (mining) site of La Florida/
Puente Alto are about 300 hectares each, representing an attractive size for new urban-
isation. These areas are identified by various actors as ‘strategic’ in light of their
location, land capacity, and connectivity, and appear as contested spaces as various
public—private agencies operate upon their land management and possible future
destinations.

Research design and methods

The findings presented in this paper are the outcomes of case-study research—
conducted between 2016 and 2021—based on a mixed methodology that articulated
qualitative and quantitative data (Tashakkori & Creswell 2007). Considering the
varied spectrum of interstitial spaces, the research adopted a ‘multiple case-study
approach’ (Burawoy 1991, Flyvbjerg 2006) to encompass a representative range of
cases and generalise conclusions. The methods included mapping Santiago’s urban
development and interstitial spaces to analyse its morphological, spatial, and
environmental characteristics.

Document review was used to examine policy conflicts and the views of planning
authorities on Santiago’s urban development and interstitial spaces. This allowed an
examination of how urban policies influence the proliferation of interstitial spaces in
Santiago. The policy review was based on Bowen’s approach (2009) in which docu-
ments are politically mediated ‘social facts’ that provide findings, policy priorities, and
interpretations on Santiago’s urban development, projects, plans, and synthetised
data. The analytical procedure considered thematic analysis (Kiger & Varpio 2020) to
organise and codify data and policy narratives into three categories that describe the
environmental nature of interstitial spaces: a) the policy and environmental values of
interstices, b) the spatial attributes of interstices, and c) the functions (and formal/
informal land uses) of interstices. This information was collated with statistics on
demography (INE 2017), land and housing market fluctuations, regional economic
development, environmental policies, and findings from secondary research on
Santiago’s environmental sustainability (Evans & Lewis 2018). Selected quotations
were also taken and organised into major themes, categories, and case examples
specifically through content analysis (Gavin 2008). Consulted reports included
The National Policy of Urban Development (MINVU 2014a), various statistical reports
from the Institute of National Statistics (INE), the Metropolitan Development Plan of
Santiago (PRMS100; MINVU 2014b) and various local development plans, commu-
nal master plans, urban design proposals, reports from the Ministries of Public Works,
Environment, Agriculture, and Housing and Urban Development (MINVU) inter
alia.
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The data found in policy reports were also collated with primary data gathered
from fifty-six semi-structured interviews (Galletta 2013, Stender 2017) that included a
range of interviewees selected for their first-hand knowledge of Santiago’s urban
development and the environmental attributes of its interstitial spaces. The interview-
ees included high-level planning authorities, policymakers (metropolitan/municipal),
politicians (deputies, senators), urban designers, developers, local residents, agricul-
tural scientists, and members of social and environmental organisations and NGOs.
The datasets of semi-structured interviews generated during and/or analysed during
the current study are not publicly available due to restrictions imposed by the ethical
assessment of the research (Ethic Application ID: 5588/001 2014, UCL) that required
interviews to be anonymised so that the respondents could be frank, without fear of
professional repercussions. Questionnaires inquired into three specific subjects related
to Santiago’s urban development and interstitial spaces: a) Santiago’s pattern of
urban sprawl, b) Santiago’s interstitial spaces, and c) the politics and implications
of interstices on Santiago’s urban development. Statistical data on Santiago de Chile,
Chilean population, housing stock and others from institutional sources are publicly
available through the links indicated in the reference list of this paper.

All the information was corroborated and complemented through site visits where
direct observations were undertaken to evaluate the urban quality, physical infrastruc-
ture, accessibility, spatial boundaries, land uses, (in)formal occupations, quality of
surroundings, relationality, and environmental characteristics of selected interstices.
Since secondary research on these sites is limited, site visits were necessary to obtain a
comprehensive understanding of existing environmental conditions. The visits were
based on Rayback’s approach, who indicates that observations, visual records, and
measurements make it possible to address more than one site to compare and con-
trast, establish commonalities and differences, and test whether or not a site finally
meets the study goals (Rayback 2016).

The interstitial spaces of Santiago’s urban sprawl

Santiago’s urban sprawl describes a wide spectrum of interstitial spaces recognised as
diverse in terms of morphology, size, location, and environmental properties. The
types of interstitial space found in Santiago include agricultural and industrial land,
brownfield, landfill, public spaces, geographical restrictions, conurbation zones,
former airports, military facilities, small-scale farming areas, research centres, infra-
structural spaces, and buffers of security inter alia. Some of them are currently well
located near transport, energy supply, services, and populated surroundings that make
them attractive for both public and private investments. As such, they are perceived by
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different agencies and social-based organisations as an opportunity to change
suburban inertia mainly driven by the social housing agenda. The diversity of
Santiago’s interstices also relates to their origins and multilevel modes of governance,
as some interstices are outcomes of land privatisation, financial speculation,
geographical and physical constraints for urbanisation, planning restrictions, and dis-
parities between landowners and public agencies regarding their future destinations
(Silva 2019). Given that some interstitial spaces describe agricultural land-uses, for
instance, they are managed by the Ministry of Agriculture although immersed within
the suburban fabric they are also part of the plans of the Ministry of Housing and
Urbanisation (MINVU).

In Chile, aggressive policies of land privatisation over the past forty years have
increased land subdivision, thus resulting in the creation of clusters of small proper-
ties that affect large-scale interventions (Santiago et al. 2016). In this scenario, some
landowners agree to develop their land while others do not. This ends up creating
clusters of built-up arecas mingled with interstices. Conurbation zones are also
examples of large areas driven by transport infrastructure and de facto developments
that define a pseudo-urbanised landscape where different uses are interspersed with
undeveloped land. As mentioned, gaps in governance also determine the emergence
of interstitial spaces. These are the cases of shared boundaries between different
municipalities in which local authorities tend to leave them without services, houses,
or any kind of infrastructure. Local mayors place their interventions in central areas
to serve their own taxpayers and voters, thus ensuring that local residents perceive the
benefits of their political leadership (Silva 2019). Regulatory constraints also define
‘restriction zones’ as areas where urbanisation is prohibited. This is the case with
ecological reserves or protected historical sites. Other factors that encourage private
landowners to keep their land undeveloped over time include land banking and land
speculation (Lopez-Morales 2011).

As proposed in this paper, the environmental approach to studying the interstices
is structured by the environmental values of interstices, their spatial attributes, and
their flexibility to adopt different functions at regional levels. In the case of Santiago,
this approach will be examined through the cases of farming land, the extraction
mining site, and the conurbation space.

Santiago’s suburban rurality: the orchards, La Platina, and Campus Antumapu

For scholars and consultants on environmental sustainability, the southern interstitial
spaces of Santiago appear to be ‘healthy spaces’. As such, they contribute to the ratio
of open space that diminishes the impacts of urban pollution. In this category,
suburban farming plots have a key role in providing green space, clean air, quiet
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environments, and workplaces for local communities. These types of rural interstices
are mainly located at La Pintana commune—recognised as the commune with the
most fertile land in the whole metropolitan region (ODEPA 2012, SINIA 2012). These
interstices are used for agricultural production, but nevertheless experience tension
from planning demands linked to housing shortages. These are the cases of La Platina
site (Ministry of Agriculture), Campus Antumapu (Universidad de Chile), the
Tocornal and Concha y Toro vineyards, and the ‘Huertos Obreros y Familiares’, all
recognised as ‘foodscapes’ by NGOs, the Food and Agriculture Organization, and
social organisations. Considering their current location within the urban hinterland,
these interstices have become seminal expressions of ‘urban agriculture’ and natural
heritage related to historical practices in agriculture and social housing (Roubelat &
Armijo 2012).

The most prominent example is the above-mentioned ‘Huertos Obreros y
Familiares’—a cluster of half-hectare orchards created in the 1940s and named Las
Rosas, Mapuhue, and José Maza. The orchards have become a self-contained environ-
ment where families cultivate food to ensure their own subsistence and to distribute to
the metropolitan region. These interstices define a category of suburban rurality
wherein urban and rural identities coexist (Catalan ez al. 2013). Despite development
pressures, the land is protected by Law 6.815—enacted in 1941 (known as ‘José Maza
Law’)—which has ensured its preservation over the years as it does not allow land
subdivision. The orchards have been historically managed by the original families and
their descendants, and after years of cultivation they have been recognised inter-
nationally for the provision of organic, healthy, and seasonal food (Figure 4). They
help to reduce the temperature of the whole metropolitan region through evapotrans-
piration, showing a difference in temperature of 4°C in comparison to neighbouring
communes. The orchards also ensure natural irrigation by surface water, avoiding
flooding, which makes the commune comparatively more resilient (interview with the
Director of Environmental Operations. Municipality of La Pintana, June 2014). This
is a recognised trait in a city like Santiago where the loss of green spaces implies a
significant loss of infiltration, cooling, and retention capacities that leads to greater
hazard exposure (Krellenberg et al. 2013).

Several studies have confirmed the importance of the orchards, considering the
scarcity of green spaces in Santiago and the unbalanced distribution of green
infrastructure among suburban municipalities (Escobar 2006). For planners and
developers alike, this disparity must be combatted through their preservation as they
help in decreasing environmental injustices. For scholars, policymakers, and social
organisations these interstitial spaces can be part of a wider interconnected system of
public venues that integrate the spectrum of derelict and undeveloped land with the
city.
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Figure 4. Location of the agricultural sites of Campus Antumapu, La Platina, and the ‘Huertos Obreros
y Familiares’ of La Pintana [Workers and Familial Orchards] (author’s map and photos, 2020).

The orchards of La Pintana as interstitial spaces within southern Santiago have an
enormous environmental and educational impact, which can be amplified if connected
to other places and the surrounding neighbourhoods. You can take the kids there to see
the spiders, animals and birds, or simply to enjoy the wild nature or reinforce their
social relationships. Unfortunately, internal rural spaces (as almost everything) are
seen as ‘commodities’ and when they are not productive, they become urbanised. So,
their intangible values are not included in the economic equation although they must
(interview with Professional Advisor, National SEREMI of Agriculture 201014,
May 2014).

This integration implies ‘a modernisation of the Chilean planning system to include
the intangible and hedonic value of interstices, and appeal [against]the capitalist agenda
that is known to commodify the land. This would affect the taxation system by including
criteria of environmental and socio-cultural benefits’ (interview with the Director of
Urban Project Ciudad Parque Bicentenario, MINVU, May 2014). It is argued that the
orchards can be connected to several local hills, valleys, and even cliffs. This, in turn,
adds spatial complexity to the city by incorporating further functions related to leisure,
education, sport, and appreciation of nature.
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These interstitial spaces provide natural soil that should be maintained, even when they
are not agriculturally productive. The unique experience of seeing the trees is a value in
itself. There is a difference between ‘value’ and ‘price’, and natural spaces such the
orchards of La Pintana matter because of their ‘values’. These spaces also have a history
to be preserved that could be part of the heritage for future generations (interview with
the President of the Water Community Villa Las Rosas, La Pintana, June 2014).

For residents, these interstitial spaces can host activities such as camping,
swimming, different types of sports, and city farms, typically found ‘outside’ the city.
These functions can improve social acceptance of Santiago’s sprawling context and,
thus, its social resilience. ‘Suburban families that cannot afford to activities outside the
city could use these interstices as alternatives for leisure and recreation’ (interview with
Professional Advisor, the National Service of Environmental Evaluation. Ministry
of Environment 2014). The cases of La Platina and Campus Antumapu—also at
La Pintana commune—describe a strong ‘provincial atmosphere’; these are land-
scapes where it is possible to see the Andes Mountains, the trees, the sun, and the
skyline of the city (Figure 5). Local residents perceive these places as natural refer-
ences for how seasons change during the year; a privilege for low-income families that
are unable to go outside the city to enjoy nature:

Figure 5. La Platina site, La Pintana commune (author’s photo. May 2016).
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La Platina is a piece of countryside within the fully urbanised area ... good to have a
diverse landscape in which open spaces offer beautiful views, a break in our homogeneous
routines. This space [La Platina] can be a park, which is not only a public space for the
area but also for Santiago. These areas should remain open as we have a lack of green
space and our homes are quite small. In my case, for instance, I used my small private
yard to build a roof for the car! That was the end of my own little open space ... and is
the same for everyone here. So, these interstitial spaces are the best chance to supply
green space for everyone. This really makes us stronger as community to overcome
economic and social difficulties (interview with resident of Villa Ambrosio III,
La Pintana commune. June 2014).

These spaces also add value to surroundings and influence decision-making when
choosing a place to live. These values relate to the presence of nature and how it pro-
vides specific features and identity to the area. They are also perceived as safer in a
country that is vulnerable to flooding and other natural disasters, and where the
agenda of risk management has become a national priority:

When we arrived here [ten years ago] this place [La Platina] was fenced. So, we received
the house from the government with a beautiful landscape in front of us ... a place cov-
ered by plants, vegetables and flowers. Actually, the most amazing views were those of the
marigolds that made the landscape so beautiful. These places make our neighbourhood
more beautiful. It was one of the reasons why we agreed to come here. It is a huge place
in which you can find the openness ... and that’s why our neighbourhood is never flooded.
This is also a place we use to escape when there is a shake [earthquake]. We just run into
the site and we are all safe! (interview with resident of Villa San Gabriel, La Pintana
commune, June 2014).

Santiago’s three-dimensional landscapes: the extraction (mining) pits of La Florida

The presence of industrial land in southern Santiago defines a category of interstitiality
that contrasts with the homogeneous (plain) suburban landscape of social housing
developments. In particular, a series of interconnected gravel pits located in the bound-
ary between the communes of La Florida and Puente Alto cover an area of about 300
hectares. The pits have been used to extract raw material during the last fifty years. Due
to the continuous excavations, the resulting landscape is an uneven geography of inter-
connected ‘holes’ of different lengths, widths, and depths. The stones, gravel, rubble, etc
also contribute to define a landscape that clearly contrasts with the housing develop-
ments that surround the pits. Somehow, these pits have become the backyard of many
houses located just in the border. These homes have gained privileged views over the
system of interconnected gravel pits although reported accidents relate to the lack of
fences, electric light in the night, security, and anti-social behaviour (interview with the
Director of Urban Planning, La Florida commune, June 2014) (Figure 6).
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Figure 6. The interconnected extraction sites at the boundary of La Florida and Puente Alto (author’s
photo. May 2016).

The pits are a cluster of private properties in the hands of different owners—with
restricted public access—and in which extraction of raw material is combined
with industrial storage of rubble. The industrial activities interfere in the lives of local
residents who complain about air pollution, noise, and lack of safety given that the
site does not have proper fences against the deep excavations. Although extraction has
dwindled to a now negligible activity alongside some very minor construction-related
activities, the area remains classed as ‘industrial’ but is effectively an interstitial space.
As decaying or blighted spaces, the pits are nevertheless ‘pending’; framed by variable
timelines over which they may become developed at some point. Additionally, this
space suggests unprecedented coordination at multiple levels resulting from its
location in a boundary area.

Aside from its morphological attributes, the pits are also recognised as large and
efficient bowls of collection of local and metropolitan stormwater. At municipal
levels, it has been calculated that a substantial fraction of superficial water ends up in
the pits. This situation triggers differing ideas regarding future reconversion: while
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some central and local authorities advocate filling in the pits to relocate more social
housing developments, others see the pits as a future metropolitan park that can both
absorb stormwater and provide communal green space (interview with the Chair of
Urban Planning of the Municipality of La Florida, May 2014). Studies conducted by
the MINVU in 2001 defined the area as suitable to be connected with other
neighbouring interstices—La Platina and Campus Antumapu—and proposed a
metropolitan park with a total intercommunal space of around 794 hectares. As such,
the park would benefit about 1,100,000 inhabitants (Figure 7). Environmental assess-
ments indicated that the provision of green spaces would serve as an efficient receptor
of superficial flooding that would improve the metropolitan resilience:

It was determined that the area should be intended to create a large ecological recreational
centre ... a mega-park, a park of the southern zone. This would also balance the lack of
green space and would provide drainage for large flooding in winter. It is known that in
the south we have in average less than 9m? of green space per person—far below what is
indicated by the WH O—ybut after doing these studies we realised that the whole environ-
mental performance of the area can be improved, including flooding adaptation. We
concur with central authorities in also having here the metropolitan zoo—so, we applied
to host it at La Platina (interview with the Director of Urban Planning of the
Municipality of La Platina, May 2014).

The housing and service zones
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Figure 7. Master plan of the ‘Parque Sur’ project connecting the sites of Campus Antumapu, La Platina,
and the extractions sites of La Florida/Puente Alto (author’s map, based on EM B Construccion Magazine,
2016).
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La Platina would also witness better housing projects, and the Antumapu site
would remain as a large-scale green area. According to local authorities, the transform-
ation of these interstices into a large interconnected park would define a symbiotic
relationship with the communal rural functions:

This commune is in a very good position to address these challenges and contribute to the
maintenance of the metropolitan zoo and the park. Why? Because 50 per cent of our
commune is rural, and we are able to produce food for the animals and provide mainten-
ance. This is a unique condition as we have the rural plots and the urban farmers
[huerteros]. With our know-how and technicians there is no doubt that we would be more
socially and environmentally sustainable (interview with the Director of Environmental
Management of the Municipality of La Pintana, June 2014).

The multifunctional regional interstices: the southern conurbations

The southern conurbations of Santiago define another category of interstitiality that
illustrates different relationalities, morphologies, and resilience capacities. Despite
appearing as open spaces, they are formed by different sub-interstices and built-up
areas with different functions. Santiago’s southern conurbations are a complex mix of
unregulated and regulated land that define an ambiguous landscape in which housing
projects, farming areas, and infrastructure coexist.

Owing to the infrastructure and lack of constraints on rural land, the resulting
in-between spaces become accessible to new developments that diminish the environ-
mental capacity to manage superficial flooding in these zones. This has been noticed
by private owners of industries and housing developments, although they do not see
themselves as contributors to this environmental deterioration (interview with the
Chair of Urban Planning of the Municipality of San Bernardo, May 2014). Cases in
points include the conurbations between Maipu and Padre Hurtado—structured by
the ‘Autopista del Sol’ [The Sun Motorway] and ‘Camino a Melipilla’ [Melipilla
Road]—as well as the conurbation between southern Santiago and San Bernardo
structured by the ‘Autopista Central’ [Central Motorway] (Figure 8).

The first conurbation between Maipu and Padre Hurtado is primarily explained
by the growth experienced by the commune of Maipi— that along with Puente
Alto—has concentrated 70 per cent of the increase in population after 1978. These
were the two most populated communes in Chile between 1982 and 2002 (Tokman
2006). Empirical studies show a clear concentration of social housing units in these
communes between 1979 and 2002 (Hidalgo 2007, Tapia 2011)—with an increase in
communal land prices (Brain & Sabatini 2006)— that derived into the inclusion
of these communes in the last modification of the Metropolitan Regulator Plan of
Santiago (PRMS100; MINVU 2014b). In 1994, the urbanised area of Maipu reached
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Figure 8. Santiago’s southern conurbations and the common sub-interstices of Maipu, Padre Hurtado
and San Bernardo (author’s map and photos, 2020).

the boundary of the neighbouring commune of Padre Hurtado, which was also
included in PRMS100. By diminishing the hectares of rural land, this rapid growth
has confirmed sprawling growth with strong connection to environmental hazards for
Santiago de Chile (Krellenberg er al. 2013). However, one of the most recognised
characteristics of Maipu and its conurbation space is its adaptation to these drastic
changes, their increasing multifunctionality, and general improvement in urban
quality. Here, farming areas, infrastructure, upper-class residential developments,
low-income neighbourhoods, industrial facilities, open spaces, educational and com-
mercial services, research centres, historical heritage, green infrastructure, sporting
clubs, small villages, etc, shape ‘a collage’ of elements that speak about flexible
planning restrictions, the supremacy of land tenure, and transport corridors as main
determinants of the overall morphology.

The second conurbation space is derived from the expansion of the neighbouring
southern commune of San Bernardo. The commune is also included within
PRMS100—a modification that increased the communal land from 5,400 hectares to
almost 9,000 hectares (more than a 70 per cent)—aimed at absorbing around 64 per
cent of residential growth (Boccardo 2011). San Bernardo had to change its urban
limits to include more housing developments, green spaces, connectivity, and the
reconversion of industrial land. The commune is considered a ‘sub-centre’ of Santiago:
an area with high levels of functional self-sufficiency (PLADECO 2011). The plan
includes a small rural village called ‘Lo Herrera’—a distance of 15 km from San
Bernardo’s city centre—and other in-between rural plots for future growth. Some of
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these land are labelled ‘special uses’, and others are security buffers, underused
infrastructure, military installations, and sports facilities. Some geographical handi-
caps—such as the Cerro Chena and a large gravel pit—appear as geographical
restrictions; others as abandoned spaces that ‘can be part of the environmental assets
of the commune if properly included in metropolitan plans’ (interview with the Chair of
Urban Planning of the Municipality of San Bernardo, May 2014). The commune is
recognised as one that is experiencing the most radical changes in its rural identity,
mainly marked by the extensive location of social housing developments (J.M.E. Vidal
2020).

As seen through the case of Santiago and the selected interstices, the analysis of
interstitial spaces can be addressed with regard to its environmental potential, spatial
attributes, and multifunctional capacities at regional levels. The case of Santiago de
Chile sheds light on the role of interstitial spaces in contributing to the social and
environmental resilience of cities, and their spatial and functional adaptation. The
theoretical approach and the case of Santiago also provide a more comprehensive
understanding of the nature of interstices as spaces that are not only ‘green’. In that
sense, the research contributes to amplifying the spectrum of land that can be consid-
ered part of the environmental assets of cities, usually addressed by closely related
literature on green infrastructure, natural capital, environmental services, and urban
sustainability. The studies of interstices can involve a more interdisciplinary approach
to also complement the literature on suburbanisation, urban sprawl, and urban
governance for the improvement of community resilience and the preservation of
multiple environmental assets. In the case of the orchards, for instance, bottom-up
initiatives counteract hegemonic modernisations driven by the massive production of
social housing, market-driven infilling policies, and the use of vacant land for regional
transport infrastructure. In the case of the mining site of La Florida/Puente Alto, the
uneven geography resulting from the extractive activities provides a spatial and envir-
onmental variety with enormous potential to absorb functional and environmental
changes at local and metropolitan levels. If integrated into planning, it can inspire
innovative design solutions to absorb extreme rainfall while providing a large-scale
public space. However, this case unveils the inertia of planning aimed at undertaking
urbanisation on level ground and thus promoting re-filling rather than adapting
policies to accept its interstitial condition. Finally, the conurbations pose major envir-
onmental and governance challenges considering their piecemeal consolidation as
hybrid spaces composed of urban and environmental assets. Their multifaceted nature
in terms of infrastructure suggests further reflections around their autonomy as dis-
tinctive geographies of regional significance. Here, multifunctionality, environmental
hybridisation, and specific forms of rural-urban practices are natural features that
dispute the notions of suburbanisation and rurality. Contrary to what the interstices
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suggest, however, the political impulses to ‘fill the gaps’ reflect a long-standing will of
modernist-inspired nations—driven by the values of a neoliberal agenda—that
codifies the interstices as wasted land rather than environmental assets that must be
preserved (Phelps 2015). Indeed, the intense concentration of social housing develop-
ments and the implementation of regional motorways in the south axis of Santiago
may account for the scale of the subsequent dysfunctionalities of suburban sprawl; all
contradictions in the accumulation process now have to be addressed by further
rounds of state interventions—such as the new version of the NPUD/2014 (MINVU
2014a)—which interstitial spaces are not part of.

The approach proposed in this paper—structured by the environmental potentials
of interstices, their spatial attributes, and their multifunctional capacities to absorb
changes and mitigation strategies—has salience to the vast majority of cities charac-
terised by processes of land fragmentation and urban sprawl. The findings presented
here can also serve as a reference for an analysis of cities where the spectrum of inter-
stices varies in quantity and type. In that sense, other cities can contribute to bulk up
the repertoire of interstitial spaces along with their varied environmental implications
and the politics associated with the type of resilient suburbia that they suggest.

Conclusions

Although less recognised in the planning literature, the interstitial spaces that are
produced alongside the urbanisation process are substantial components of the
sprawling geography of city-regions. Ranging from liminal spaces between buildings
up to the regional space between cities, interstitial spaces describe different levels of
relationality that connect or separate surroundings. As part of their nature, the system
of interstitial spaces is far from being static, empty, or inert. Instead, interstitial spaces
present a range of attributes that can be analysed through their environmental poten-
tials, spatial attributes, and flexibility to absorb different functions and changes. The
interstices increase the porosity of cities and qualify the built environment through
their spatial values as in-between land. On this basis, it is argued that interstitial spaces
can play a key role in the resilience and adaptation capacities of cities, and improve
their condition as climate-responsive environments against the impacts of climate
change and natural disasters. Assuming the environmental potential of interstitial
spaces, they can also help in combatting the unsuitable character of sprawling growth
and consolidate processes of land fragmentation as source of interstitiality.

As demonstrated through the case of Santiago de Chile, the interstices configure a
diverse spectrum of land with differing relationalities and environmental services.
They suggest new categories of public land with the potential to activate suburban
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areas, attract wildlife, accumulate rainwater, facilitate risk management during natural
disasters, improve the adaptation capacity of local communities, and improve the
overall urban resilience. As demonstrated by the case of the orchards and other
farming spaces, farming interstices suggest alternative conceptions of rurality, green
infrastructure, multifunctionality, natural and cultural heritage, and social resilience.
The extraction sites of La Florida, demonstrate the spatial versatility of the interstices
as ‘ever-changing geographies’ that can accommodate new environmental functions
and absorb drastic changes triggered by accelerated processes of suburbanisation.
The conurbation space of Santiago represents an opportunity to articulate multifunc-
tional land uses beyond binary urban-rural oppositions. Beyond the case of Santiago
de Chile, it has been clarified that interstitial spaces define a spatial system in its own
right that can be better equipped to absorb environmental shocks while securing
urban functionality. This raises further questions around the planning and design
challenges associated with the interstitial spaces, and the political meanings associated
with the creation of sustainable urban environments through the production of
interstices as another mode of the production of the space.
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