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Commentary 
Green infrastructure as panacea, 
deus ex machina, or both? 

The concept of ‘green infrastructure’ gained prominence within urban planning as decision-makers 

attempted to create more sustainable and multi-functional places. However, as the concept gained 

traction its advocates engaged in a process of terminological exploration which led to divergencies in 

praxis. The result has been an ongoing debate regarding what green infrastructure ‘is’ and whether alter-

native terms are better placed to address contemporary planning issues. The wider debates regarding 

green infrastructure have been framed as a ‘solution’ to complex and often historical landscape and 

urban planning problems. We argue that situating green infrastructure as a panacea, a deus ex machina, 

or both undermines understanding of the concept’s principles and application in practice. However, 

there is a value to these debates if, and where, they facilitate consensus on how, what and where invest-

ments should be made by decision-makers.
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Introduction

The Covid-19 pandemic crystallised a rethinking of  our relationship with the 
environments around us. The location, composition and functionality of  local 
parks, green spaces, waterways and urban woodlands/forests all became increas-
ingly important components of  the lives of  people globally (Ugolini et al., 2020; 
Mell, 2020). For example, most parks in the UK remained open and accessible 
throughout government-enforced lockdowns and were one of  the few locations 
that people were legally able to use (Gore et al., 2021). In like manner, in many 
cities in the USA, parks remained accessible, though with some modifications to 
the availability of  facilities; a process that allowed residents in high-density areas 
to continue to access fresh air in a ‘natural’ setting1 (Larson et al., 2022; Rice et 

1	 There remain contestations regarding what ‘natural’ green spaces are. These arguments focus on both the 
composition and function of  space, as well as for whom it is perceived to be for or of  benefit. Thus, natural green 
spaces can be sites that are managed from an ecological perspective, sites that are visibly green, or locations that 
blend landscape elements with the needs/uses of  people. Moreover, natural landscapes vary due to the diversity 
of  geographical and societal meanings attributed to the environment. Natural, as noted by the quotation marks, 
is a construct – conceptually, culturally and in practice, requiring a broader assessment of  its meaning.
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al., 2020). We also witnessed parks and green spaces being framed as locations for 
socially distanced interactions with family, friends and peers due to their capacity 
to simultaneously support multiple activities for a range of  people. Throughout 
2020, green spaces acted as a metaphorical sponge through which individuals and 
communities interacted (Bristowe and Heckert, 2023). 

It follows, that the Covid-19 pandemic promoted an appreciation of  parks and 
their use as public resources within broader discussions of  green infrastructure 
(hereafter GI),2 with some arguing that nature is a solution or panacea that overcomes 
the limitations placed on individuals and communities in urban areas, e.g. health issues 
associated with nineteenth-century UK cities. Furthermore, GI, in its myriad forms 
(see Mell, 2022, Table 1), offers access to a diverse range of  spaces which transcend 
a single location or environmental type; providing opportunities to engage with both 
nature and other people. In urban areas this is of  particular importance due to the 
inequalities that exist with regard to access to private gardens and/or neighbour-
hood spaces of  high quality (Public Health England, 2020; Natural England and 
Landuse Consultants, 2009). For example, 21 per cent of  households in London and 
12 per cent of  households overall in Great Britain had no access to a private garden 
during Covid-19 lockdowns, with the result that their interactions with nature were 
potentially compromised (Office for National Statistics, 2020). Moreover, throughout 
2020–2021 we witnessed the UK government acknowledge the added value that GI 
provides to society in terms of  health, economic prosperity and ecological resilience to 
climate change. This rhetoric situated GI as the solution to a complex and intercon-
nected set of  socio-economic and public health issues, and potentially as a panacea.

GI has thus been framed as the solution to global health pandemics, urban storm-
water flooding, biodiversity loss, recreation and social inclusion. However, there are 
limitations to this argument that potentially identify GI as a deus ex machina. We define 
a deus ex machina as an unexpected action used to provide solutions to an ongoing 
issue that has hitherto not been discussed; the promotion of  parks by central govern-
ment as ‘essential infrastructure’ during Covid-19 lockdowns, for example (Heckert 
and Bristowe, 2021; Mell, 2020). Within this context, panacea is used to denote the 
ongoing justification of  GI as a solution to complex urban problems; GI as a deus ex 

2	 The definition of  green infrastructure includes the principles of  connectivity, access to nature, the creation and 
management of  networks, multi-functional and integrated socio-economic and ecological approaches to land 
management (Mell, 2016; Benedict and McMahon, 2006). Since its initial development from approximately 
2000–2005 onwards, a contestation of  when GI was first used and in what context has developed, influencing 
its position as a ‘go to’ approach to landscape and urban planning (Matsler et al., 2021). Initially developed in 
European and North American contexts, GI is now employed globally as one of  a suite of  terms, approaches 
and practices used to deliver environmental planning (Austin, 2014). The rise of  GI as a concept, and subsequently, 
as a delivery mechanism has not, though, been linear. Variations in geographic, scalar, temporal and disciplinary 
engagement with GI has led to an ongoing debate of  what it is, what it should do, and how we should deliver and 
manage it (Wang and Banzhaf, 2018; Koc et al., 2017).
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machina implies the potential for it to become a politicised false remedy parachuted 
into debates without robust processes of  evidencing – GI as a catalyst of  regeneration, 
provision of  greenspace to all communities or as a facilitator of  economic develop-
ment (Mertens et al., 2022; Zuniga-Teran et al., 2020).

The tenure of  GI within existent research and practitioner literature argues that 
it addresses complex ecological issues associated with urban systems whilst simultane-
ously delivering socio-economic improvements (Koc et al., 2017; Garmendia et al., 
2016). However, caveats are placed on the efficacy of  GI to a) address these issues 
in totality, b) examine how different cities apply their understandings of  GI, and c) 
quantify the values which various communities of  interest find in GI (Matsler et al., 
2021; Mell, 2016). Consequently, although GI can be framed as a ‘solution’ – and 
indeed the concept and Nature-Based Solutions (NBS) are reported extensively in 
the literature as specifically leading to positively received change – this view is not 
necessarily supported empirically in all scenarios (Mell et al., 2022; O’Sullivan et al., 
2020). Proposals for GI to act as a panacea to Covid-19, climate emergencies, or even 
economic uplift may therefore be imprecise, and, in fact, GI may be a deus ex machina 
that only superficially addresses socio-economic and ecological needs. Where GI is 
viewed as a ‘quick-fix’ the wealth of  evidence supporting its use, and the knowledge 
found in academic and practitioner experiences, may not be effectively integrated into 
decision-making (Washbourne and Wansbury, 2023). 

The contention we make in this commentary is that GI can act as a panacea, a deus 
ex machina, or both, depending on circumstance. Assessing the lineage and subsequent 
applications of  GI allows us to better understand the complexities of  promoting it as 
either a panacea or a deus ex machina. To examine this premise, we discuss divergent 
understandings of  GI and reflect on whether, and if  so, how, they have been success-
fully communicated within urban development debates. This is contextualised by the 
changing appreciation attached to the value of  the environment within practice when 
government messages constantly shift regarding the value of  GI, for example in the 
use of  GI by city governments in 22 different US cities examined by Grabowski et al. 
(2022). This was also visible within the UK in 2022 when central government shifted 
its development agenda from ‘build back better’ to ‘build build build’ (Holman, 2020). 
The emphasis placed on the value of  the environment in the former was undermined 
by the overt pro-development stance of  the latter. Subsequently, an examination of  
GI within such discussions offers insights into whether it remains a delivery option, a 
solution, or represents just another problematic set of  ideas.

Situating green infrastructure

To address variations in interpretation, Mell (2010) proposed that GI did not require 
a universal definition to support its mainstreaming in praxis. Over the following 
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decade this statement was validated, as GI diversified via a terminological flexibility 
associated with a diverse set of  spatial, geographical and disciplinary perspectives 
(Reimer and Rusche, 2019; Cilliers et al., 2019). The lack of  a singular approach 
has directed GI advocates in policy, practice and academia to consider not only 
the concept’s direction of  travel, but also to reflect on whether diversity in its form, 
function, framing and specifically its definitional meaning provide a supportive 
platform for development (Mell and Clement, 2020). Within this lineage, contin-
uing references to the principles proposed by Benedict and McMahon (2006) can 
be identified, illustrating a continuity of  approach. However, their framing evolved 
to be contextually appropriate to alternative landscapes in the USA, whilst simulta-
neously incorporating a growing range of  thematic interpretations within their use 
of  GI in planning. An emerging consensus has therefore developed that situates the 
concept within both policy/practice and academic discourses (Mell, 2016). Despite 
this, a fluidity to its use remains visible, as the terminological and practical utility 
of  GI continues to be tested to meet alternative planning scenarios (Wang and 
Banzhaf, 2018; Koc et al., 2017). The rise of  alternative terminology, most notice-
ably ecosystem services, natural capital, and NBS provide examples of  this process 
in which competing discourses have emerged but remain located within the same 
conceptual and practitioner space as GI, with NBS and GI at times used inter-
changeably (Escobedo et al., 2018; Scott et al., 2016). It follows, that there is a need 
to question whether the tenure of  GI, as the most frequently used nomenclature, 
remains appropriate or indeed effective in addressing urban and environmental 
planning needs (Parker and Zingoni de Baro, 2019).

The exploration of  the tolerances embedded within GI (and other terminology) 
conceptually, and in practice, has been tested during the Covid-19 pandemic and 
through the growing emphasis placed on praxis responses to the climate crisis. As a 
direct consequence of  lockdown/stay-at-home regulations, the consensus surrounding 
what GI can and should do increased as green/blue spaces gained primacy within polit-
ical discourses (Mell & Whitten, 2021). Throughout 2020, a critiquing of  GI was 
visible in the UK government’s support for nature as ‘essential infrastructure’ which 
supported personal and communal well-being. Moreover, 2021 witnessed increasing 
instances of  extreme weather, e.g. extreme heat in the UK, causing significant health, 
social and economic damage. Unfortunately, the consideration of  GI as ‘essential 
infrastructure’ failed to be cemented in practice during these events despite its visibility 
within discussions of  Covid-19. This was noticeable given the visible discourse which 
focused on the provision of  tree canopies in urban areas and the subsequent impacts 
that the same would have on both climate change and public health (Kondo et al., 
2020; Ziter et al., 2019). Furthermore, we cannot dissociate the knowledge that Local 
Planning Authorities (LPAs) in the UK, and internationally, are diverting resources 
away from GI to other services due to ongoing austerity policies (Whitten, 2019). 
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When aligned with contemporary discussions of  environmental policy deregulations, 
a form of  cognitive dissonance is visible within the UK government’s approaches.3 
This, in turn, casts doubts over its claims that GI is a critical part of  the solutions to 
public health crises, i.e. Covid-19, or climate change, especially when it continues to 
remove the financial support networks used to maintain or enhance environmental 
resources (Mell, 2020).

The limitations placed on the public due to Covid-19 appear to have fast-tracked 
government action, at least rhetorically. The transition from protracted evidence-
based policy formation to the presentation of  a clear public health mandate utilising 
GI developed rapidly and positioned it as a solution – a potential panacea – to the 
impacts of  Covid-19 (Public Health England, 2020). Moreover, as the public, as well 
as academics, practitioners and government, become increasingly aware of  the limita-
tions of  existing landscape design, development and management practices, especially 
in response to growing concerns about air pollution, flooding and the abundance (or 
lack thereof) of  urban nature, we should reflect more frequently on whether GI is the 
solution to all urban problems (Dushkova and Haase, 2020). However, we caution 
against presenting GI as a panacea without considering its ‘fit’ to the given socio-
cultural, economic and environmental context; especially where a bastardised form of  
GI as a catch-all solution for the problems of  planning praxis is presented.

Terminology as consensus

The terminology used to underscore GI has a long and varied history. Drawn from 
green space and landscape planning traditions across the UK, Europe and North 
America (Escobedo et al., 2018), and more contemporary practices from Asia, Latin 
America and African nations (Shackleton et al., 2021; Zhang et al., 2020), GI devel-
oped to meet a multitude of  issues. It also arrived at a critical juncture in the early 
2000s, one that remains primary in the progression of  environmental thinking. GI was 
framed to align with the resurgence in governmental appreciation of  ‘landscape’ via 
regeneration and conservation efforts which viewed them as valuable societal assets 
(Mell, 2022). By association, landscape-led regenerative efforts were co-opted – to some 
extent – into the neoliberal debates of  the 1990s, e.g. under the New Labour admin-
istration in the UK, and commodified (Rosol et al., 2017; Rosol, 2011). The emphasis 
placed on ‘infrastructure’ as a facilitator of  investment in built and environmental 
resources is visible in such debates. However, the role of  GI as a tool of  economic 

3	 In 2022 the UK government announced it was considering removing protective EU regulations focused on 
environmental protection. They argued that EU environmental legislation was bureaucratic, time-consuming 
and placing adverse limitations of  development in the UK. This view was widely criticised as undermining the 
quality and function of  the UK rivers, greenspace and wider ecological networks. At the time of  writing this 
proposal has not been reversed and changes are still being debated. 
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investment undertaken via commercial or entrepreneurial activities runs counter to 
the environmental consciousness developed from the 1960s onwards within the polit-
ical ecology and sustainability literature (Robbins, 2012), and skewed the narrative 
of  ‘landscape’ value away from socio-cultural and ecological perspectives towards its 
utility as a financial resource. In some ways this shift has been valuable in allowing 
environmental advocates to promote GI within political debate, but it has also raised 
concerns that the commercial value of  GI as an ‘asset’ has been prioritised as a deus ex 
machina over an understanding of  its ecological benefits (Chenoweth et al., 2018). This 
has been particularly prominent when GI has been linked to property valuations or 
used to justify investment in nature (De Bell et al., 2021; Vivid Economics and Barton 
Willmore, 2020). A level of  balance has subsequently been required to integrate this 
knowledge into such discussions with GI advocates working to align its meaning via 
project work; increased knowledge exchange has led to an emerging acceptance of  GI 
in policy-orientated environments (Mell, 2016).

Despite the legacy of  GI within academic and practitioner literature, there is a 
continuing divergence in the terminology used to structure reactions to environmental 
change (Benton-Short et al., 2019; Wright, 2011). This reflects the positionality of  
specific research themes and indeed academic thinking that have embedded GI within 
their disciplinary specificities (Matsler et al., 2021). Geographical variation can also 
be identified as a consequence of  this process. The rise of  NBS, ecosystem services, 
sponge cities and calls for blue-green infrastructure (B-GI) have led to a potential 
cleavage of  consensus, as advocates move towards the use of  alternative terminology 
in policy, projects and communication (Ambrose-Oji et al., 2017; Connop et al., 2016). 
A form of  terminological territorialisation can, as a consequence, be identified that 
promotes specific greening terminology to maintain disciplinary specificities rather 
than positioning GI as an effective boundary object that brings commentators together 
across disciplines (Washbourne and Wansbury, 2023; Mell and Clement, 2020). The 
result is a visible divergence between practitioners, politicians and most significantly 
academics in their uses of  specific terminology for categories of  people that could be 
considered to be sub-set of  GI thinking and vice versa.4

Robust longitudinal studies of  GI policy implementation and practical applica-
tion have been slow to occur; as a result, evaluation has been limited to short- to 
medium-term impacts (Mell and Clement, 2019; Willems et al., 2020). A lack of  data 

4	 The authors acknowledge their complicity in the process of  maintaining the use of  specific language, i.e. GI or 
greenspace, when others may be more appropriate (especially in an international context). However, there are 
increased instances of  specific disciplines, notably water and ecological specialists, who argue that GI does not 
represent their views because terminology common to their work, e.g. ecosystems or water, is not noted in the 
name GI. This is countered if  the definition of  Benedict and McMahon (2006) is used, as it includes reference to 
water and conservation; a more detailed examination of  GI, its research, its typologies and benefits was under-
taken which illustrated the breadth of  the inclusivity of  options, characteristics and outcomes associated with the 
concept drawn across natural and built environment thinking and practices. 
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and relevant case studies in some regions, such as sub-Saharan Africa, has limited the 
evidence available to integrate GI into policy and practice (du Toit et al., 2018; Lindley 
et al., 2018). Moreover, when large-scale data sets are used to evaluate added-value 
GI they have tended to focus on discrete ecological issues in specific cities rather than 
presenting a more holistic and overarching perspective on changes associated with GI 
planning (Mumtaz, 2021; Leal Filho et al., 2021). Consequently, the concept has not 
had sufficient time to become effectively embedded in planning processes in a manner 
which ensures that GI is not simply considered to be a conventional approach with a 
new label. If  such caution is not taken, then planners are at risk of  repeating unsuc-
cessful efforts to integrate additional knowledge with existing practices. Indeed, GI 
can be delegitimised by a quickness to either conflate it with or as green space more 
generally or diversify its meaning with additional terminology (Matthews et al., 2015). 
Such approaches have had the following impacts:

1.	It has provided scope for advocates to apply more specific terminology (and 
associated meanings, techniques and practices) to their work, (for example, 
stormwater management) and elevate environmental thinking within planning 
activities.

2.	It has given rise to the use of  alternative language which has diluted the core 
message being presented as an increasing breadth of  terminology has impacted 
the presentation of  a coherent (or singular) narrative of  ‘environment’ in policy 
and practice.

3.	It has not resulted in the taking up of  a more holistic or systems perspective to 
policy/practice but the use of  increasingly discrete language has located discus-
sions within narrower framings. This runs counter to the key tenets of  GI of  
interconnected, networked and multi-functional development.

Two examples of  these impacts are the use of  ecosystem services and NBS termi-
nology. The former employs cultural, provisioning, regulating and supporting services 
to structure diagnostic assessments of  landscape functionality useful to scientific 
enquiry (Escobedo et al., 2018), whilst NBS have shifted the focus to application and 
innovation via significant trans-governmental funding for ‘solutions’ within a European 
context (Kabisch et al., 2016). Both terms offer valuable insights into how ‘nature’ 
can be integrated into planning policies and project design yet divide opinion as to 
how this thinking should be applied in subsequent delivery. The latter, for example, 
could be classified as an empty signifier that lacks a substantive conceptual or evidence 
base due to its relatively short tenure within the green space lexicon5 (Swyngedouw, 
2010; Whitten, 2020). However, contemporary discussions of  NBS are addressing this 
issue by establishing a grounded framing that integrates conceptual, practical and 

5	 The use of  this terminology to denote the vacuous nature of  terminology is significant in this instance as the 
framing of  a term and acceptance of  its definitional boundaries purports to legitimise its use and application, 
even though a supportive evidence base may be absent. 
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collaborative understandings of  what NBS are, how they integrate people, place and 
society simultaneously into delivery mandates, as well as their location within broader 
networks of  terminology (Kabisch et al., 2022).

The growth of  emerging terminology raises further questions regarding how we 
develop a conceptual, policy and implementation space without experimentation. 
This asks what the potential impacts are of  retrofitting ideas into existing terminology 
when we are attempting to generate new evidence bases to shape praxis at the same 
time (Bulkeley and Castán Broto, 2013). To retain GI as the only viable term would 
potentially be arrogant and unresponsive to emerging evidence and developments 
in environmental praxis. One approach that may offer a pathway to address these 
issues is to structure debates around the three Cs: consistency in policy/practice, clarity 
of  expression and definition, and continuity of  theory/practice (while also considering 
the fourth c – contestations between key thematic issues), as an evaluative framing for 
new terminology. This enables us to question whether there is a consensus framing 
GI as a ‘solution’ to the impacts of  landscape and urban development (Whitten, 2019; 
Weber et al., 2006; Davies et al., 2006). If  not, it provides scope for new ideas, terms 
and practices to fill the space. Such a scenario also facilitates us as academics, as well 
as GI advocates, to examine what progress is needed, and to explore whether compa-
rable terminology, i.e. NBS, is more appropriate in supporting delivery (Escobedo 
et al., 2018). A recognition that newer terminologies may be empty signifiers that, 
in practice, lack substance until they develop a conceptual foundation nevertheless 
remains pertinent. Cumulatively, therefore, although ecosystem services, NBS, green-
ways, garden cities, sponge cities, low-impact development (LID) and other terms (see 
for example Koc et al., 2017; Mell, 2010) share an epistemological genesis and are 
concurrently applied within the landscape/urban planning nexus, they continue to 
promote alternative theoretical, policy and practice discourses which may – at some 
point – need to be aligned more effectively.

Variations in approaches are expanding. Although GI remains central to discus-
sions of  NBS and other terms – potentially as an umbrella term under which others 
including NBS are the delivery aspects or vice versa – it can be used as a starting 
point, and not the only framing for implementation. We may not be in a post-GI 
era, as illustrated by the breadth of  GI papers currently being published (see for 
example Hermoso et al. (2020), Zuniga-Teran et al. (2020), Mulligan et al. (2020). 
Zepp et al. (2020) and Benton-Short et al. (2019)), but in a period of  greater fluidity 
that employs terminology interchangeably to facilitate the most politically, spatially 
and disciplinary positive outcomes. This remains problematic when terminology is 
promoted as a solution – a panacea – without the same emphasis being placed on its 
conceptual and evidence-based development. Moreover, the traditional role of  termi-
nology to rationalise the synergies that exist between evidence and abstract learning 
that populate the development of  new processes may be overlooked. When terms are 
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elevated at the macro-level and supported by strong political frameworks, i.e. NBS, 
they may bypass the initial period of  knowledge production and exchange. However, 
this leaves them vulnerable to challenge from practitioners and decision-makers if  or 
when their conceptual foundations are interrogated. The recent explorations of  NBS 
(see Al Sayah et al., 2022; Kabisch et al., 2022; Kotsila et al., 2020), consider this by 
enhancing the empirical and theoretical evidence within these debates. The outcome 
has been a series of  increasingly refined examinations of  what NBS are and what they 
do both academically and practically. In practice this means that other terms such as 
sponge/forest cities, for example, are being presented as a panacea for urban develop-
ment problems, but could be considered deus ex machina, as they do not have sufficient 
grounding in the theories or practices of  GI (or green space planning more generally). 
The growth of  NBS research has addressed this issue – to some extent – with signifi-
cant evidence emerging that links theory, policy and practice.

However, if  alternative terms are addressing significant socio-environmental issues, 
does the lack of  a conceptual grounding matter? Academically, yes, as the application 
of  any approach without sufficient examination of  its knowledge base or integrity as 
best practice may lead to long-term negative consequences, e.g. misuse in practice. 
However, as approaches to implementation, the answer would be no, in cases where 
researchers are delivering innovations in design or management through experimen-
tation (Bulkeley and Castán Broto, 2013). This is a subtle but critical difference. The 
evolution of  a concept via the development of  an academic evidence base allows for 
trial and error which aids the identification of  best practice. This differs from research 
and development (R&D)-led concepts where the driver(s) may be political or financial 
(O’Sullivan et al., 2020). Furthermore, working within this more nuanced frame-
work can become complicated when stakeholders fail to transition new terminology 
through the exploration, expansion, and consolidation phases proposed for GI by Mell 
(2016). This process proposed that academics should track new concepts as they are 
explored within specific disciplinary and conceptual boundaries, redefined as engage-
ment from the research community grows, and then become consolidated around a 
small number of  key terms. The process also mirrors the ways in which innovations 
in technology or infrastructure develop and become mainstream, and helps to inter-
rogate the tolerances of  new terms in theory and practice, and may emphasise new 
approaches as panaceas for urban enhancement without sufficient evidence (Kotsila 
et al., 2020; Dushkova and Haase, 2020). The incremental refinement of  GI termi-
nology, as supported by the Conservation Fund in the USA, England’s Community 
Forests, and the European Union, are examples of  this in practice, and remain integral 
to integrating a robustness into its application. It also decreases the likelihood of  
terminologies passing like ‘ships in the night’, as their academic credentials are more 
effectively mapped onto practice and policy-making (Vogt, 2018).
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Language as clarity of approach

Language continues to play an integral part in the framing, use and success of  GI and 
its associated synonyms. How we phrase investment for GI, what cultural and practice-
based approaches we appropriate, and the subsequent actioning of  these by divergent 
advocates is of  critical importance. Moreover, the use of  language in GI discourse is 
politically loaded with some terminology deemed acceptable in policy-making, whilst 
others have been superseded, for example, NBS compared to sustainable communi-
ties (Wang and Banzhaf, 2018; Koc et al., 2017). Ensuring that advocates are able to 
leverage political, and by association socio-economic buy-in for investment in GI is 
centred on the balancing of  various agendas, a process which can both promote and 
hinder consensus building (Mell, 2014; Wright, 2011). This is apparent in discussions 
of  water within GI debates. Water Sensitive Urban Design (WSUD), Sustainable 
Urban Drainage Systems (SuDS), Combined Stormwater Overflow Management 
(CSO), and LID are all used to address comparable issues. The language used, 
though, is specific to the geographic investment contexts of  Australasia, the UK and 
North America respectively, and is effective in aligning environmental knowledge 
with technical implementation activities (Keeley et al., 2013; Bowman et al., 2012). It 
also needs to be recognised that each of  the terms – especially stormwater manage-
ment – are explicitly implemented within GI practices rather than as wholly separate 
practices (Hoover and Hopton, 2019). Thus, the rationale for a shift in terminology 
to B-GI could be considered redundant if  we acknowledge that water is an explicit 
thematic aspect of  GI praxis. It follows that a currency exists for the use of  favour-
able or prominent language that focusses attention if  collaborations between actions, 
politics and environmental experience are to be developed; B-GI may, therefore, 
present greater opportunities for collaboration if  it frames GI as a boundary object 
that can integrate thinking and practice from engineering, hydrology and planning 
(Mell and Scott, 2023; Washbourne and Wansbury, 2023).

Moreover, if  we accept that terminology is politically meaningful within planning, 
we must also accept that definitions are loaded with evidence and nuance. This can 
provide linguistic scaffolding for advocates to have confidence in their use of  specific 
definitions, for example GI, because they are engaged with a concept that is grounded 
within a known evidence base or set of  practices. Such a position allows GI advocates 
to present assessments of  the concept in praxis without the need to explain the princi-
ples, scalar applications, socio-economic benefits or ecological values attributed to 
it. Thus, we can once again ask whether we require a singular approach to GI, or 
whether we can make use of  the range of  existing as well as untested conceptual and 
practices which support other terminology being brought into the GI lexicon? If  we 
employ the second approach, it requires supporters to think carefully about the lines 
of  communication needed to promote new terms to non-specialists to ensure consist-
ency and coherence in practice (Kabisch et al., 2022).
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Geographical application as continuity of delivery

A key critique of  GI has been the persistence of  geographical variations in its use. 
Such variations are reflective of  the economic and ecological priorities of  given 
locations, and are also linked to socio-cultural understandings of  the value of  GI and 
its location within specific political and investment structures (Gomes Sant’Anna et 
al., 2023; Tzoulas and James, 2010). Praxis in the USA, the UK, Germany, India 
and China identify clear variations in the situating of  GI in specific locational, 
scalar and delivery scenarios (Mell, 2016). In practice, this has led to piecemeal 
investments that purport to establish ecological networks and landscape connec-
tivity but often remain spatially fragmented. In many cities, GI continues to be 
actualised as isolated projects or pockets of  nature in seas of  urban expansion. GI 
variation is, therefore, a product of  the diversity in sovereign planning systems and 
the selection of  specific typologies, benefits and beneficiaries within GI discourses 
(see Table 1 in Mell and Whitten, 2021, 2-3 for further details). Factors considered 
to be of  critical importance in framing development include the need for invest-
ment to be appropriately scaled, focused and functional. However, as landscape 
and urban planning becomes increasingly globalised through the exchange and 
interaction of  knowledge (and teaching/training), personnel and practice, there 
is a growing awareness that a homogeneity of  GI form could be created (Hoyle et 
al., 2017; van der Walt et al., 2015). Effective translation into practice is, however, 
more variable as gaps remain between the rhetoric of  investment presented by 
decision-makers and the ways in which decision-making addresses inequalities in 
the provision, quality and quantity of  GI (Whitten, 2022). Any singular ration-
alisation of  GI may potentially restrict integration of  local cultures, politics and 
practices, leading to internationalised but distinctive descript places (Andersson et 
al., 2014). The January 2023 release of  the National GI Standards Framework in 
England as an overarching standard for GI design, development and management 
will provide a real-world test of  this proposition (Houghton et al., 2023). 

The proposition of  homogeneity has a dual influence on GI planning. It can facili-
tate consensus building, and promote the technical exchange of  expertise. However, a 
singular vision for GI could, in reality, undermine the integration of  that local knowl-
edge which is crucial to effective design and management if  inappropriate choices 
in design, species or management are made (Pauleit et al., 2019). Where this latter 
process of  ‘parachuting in’ – a deus ex machina – has been applied, we can identify 
the creation of  identikit places that show only limited respect to the nuance of  local 
contexts, e.g. GI within urbanising cities in China, the Middle East and suburban 
North America. Moreover, as with rapid urbanisation from the mid-1950s onwards, 
uniform development precedes long-term socio-economic and ecological problems. 
Within Europe, the European Union has attempted to circumvent such problems 
by promoting strategic policies for both GI and NBS that enable nations to retain 
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sovereignty within practice that is explicitly sensitive to local environmental condi-
tions (European Commission, 2012). Moreover, from a definitional standpoint, the EU 
has established a framework for GI which is not only anchored in landscape practice 
focused on specific principles but also supports localised approaches to biodiversity, 
climate change and urban planning. The retention of  a suite of  delivery options has 
led to a more socio-ecological responsive set of  GI investments that have addressed 
specific micro-scale issues rather than being focused on strategic or generic ones 
(Mazza et al., 2011). Thus, although Mell (2010) called for a universal appreciation of  
GI in terms of  definitional grounding, but not a singular definition, delivery mecha-
nisms should potentially remain reflective of  the fluidity of  local needs.

The focus on stormwater management in the USA, NBS in Europe and WSUD 
in Australia are examples where the framing of  GI has been spatially refined. In 
addition, within each of  these approaches explicit reflections on scale are visible. A 
significant proportion of  WSUD work is focused on the micro, as were the initial 
swathe of  EU-funded allocated NBS projects (although these were located within 
multi-partner and locational consortia). Stormwater management is multi-scalar, but 
retains a prominence of  site-based work, although these are scaled up into a network/
system approach (Beatley, 2009). Isolating investments in specific spatial contexts has, 
however, limited the exposure of  advocates to other disciplines, i.e. landscape archi-
tecture, engineering and health, which could provide support to knowledge exchange 
and project work (Sinnett et al., 2015). Consequently, we continue to identify locally 
specific idiosyncrasies within GI praxis. The extrapolation of  such localised evidence 
may be subject to administrative, geographical and legislative blockages due to the 
lack of  a ‘world view’ within localised GI thinking (Mell, 2016).

Conclusion

The shift in GI thinking from a land use/zoning categorisation process to a nuanced 
examination of  landscape and urban planning discourses is central to discussions of  
whether it is a panacea, a deux ex machina, or both. This mirrors debates associated 
with the acceptance of  sustainable development post-1987 and the ongoing unpacking 
of  sustainability and resilience discourses (Zuniga-Teran et al., 2020; Meerow and 
Newell, 2017). A key aspect of  this debate is the framing of  GI, and its aligned 
terminology, as a solution; this is especially prominent within debates regarding NBS. 
However, to date we have not defined an overarching environmental question that 
is addressed by a single response. This remains problematic as landscape and urban 
resource management is a dynamic and complex system of  socio-cultural, economic 
and ecological elements that compete, complement and interact with each other to 
ensure that urban systems function effectively (Perrotti and Stremke, 2018; Beatley 
and Newman, 2013). Indeed, it was as a response to these changes that GI gained 
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prominence (Benedict and McMahon, 2006). However, as GI is increasingly proposed 
as ‘the fix’, questions continue to be asked as to what problems GI is the solution to? 
Although we can identify a suite of  comparable issues that GI addresses, they remain 
located within complicated temporal, spatial, geographical and disciplinary articula-
tions of  GI (Mell and Clement, 2020). In addition, the subsequent approaches taken 
to address these issues illustrate the ongoing constraints that have been placed upon 
GI planning as it attempts to align development and management options which are 
acceptable politically, as well as deliverable in practice.

Is, therefore, GI a panacea for landscape and urban planning? Put simply, no. 
Could GI, and its synonyms, be seen as a deus ex machina that is conveniently promoted 
to save the day? In some senses, yes. However, viewed more holistically, GI is neither a 
panacea nor a deus ex machina, because it is neither the solution to all socio-economic or 
environmental problems found in urban areas, nor can it be parachuted into all situa-
tions as an easy fix. Nevertheless, the variabilities of  its form, function and scale, as 
well as its costs, benefits, and beneficiaries does provide GI with scope to adapt to any 
given context. It follows that, as planners, urban designers, architects, environmental 
specialists and engineers, we need to retain an awareness that GI, and the thinking 
that supports it, has been drawn from over a century of  reflection on the roles of  
landscape within discussions of  environmental security, capacity, societal change and 
economic improvements.

References
AL SAYAH, M. J., VERSINI, P-A and SCHERTZER, D. (2022), ‘H2020 projects and EU research 

needs for nature-based adaptation solutions’, Urban Climate, 44, 101229.
AMBROSE-OJI, B., BUIJS, A., GERŐHÁZI, E., MATTIJSSEN, T., SZÁRAZ, L., VAN DER JAGT, A., 

HANSEN, R., RALL, E., ANDERSSON, E., KRONENBERG, J. and ROLF, W. (2017), Innovative 
Governance for Urban Green Infrastructure: A Guide for Practitioner. GREEN SURGE Project Deliverable 
6.3, Copenhagen, Green Surge. 

ANDERSSON, E., BARTHEL, S., BORGSTRÖM, S., COLDING, J., ELMQVIST, T., FOLKE, C. and 
GREN, A. (2014), ‘Reconnecting cities to the biosphere: stewardship of  green infrastructure 
and urban ecosystem services’, Ambio, 43, 445–53.

AUSTIN, G. (2014), Green Infrastructure for Landscape Planning: Integrating Human and Natural Systems, 
New York, Routledge.

BEATLEY, T. (2009), Green Urbanism Down Under: Learning from Sustainable Communities in Australia, 
Washington, DC, Island Press.

BEATLEY, T. and NEWMAN, P. (2013), ‘Biophilic cities are sustainable, resilient cities’, Sustainability, 
5, 3328–45.

BENEDICT, M. A. and McMAHON, E. T. (2006), Green Infrastructure: Linking Landscapes and 
Communities, Washington, DC, Island Press.



58 Ian Mell and Meredith Whitten

BENTON-SHORT, L., KEELEY, M. and ROWLAND, J. (2019), ‘Green infrastructure, green space, 
and sustainable urbanism: geography’s important role’, Urban Geography, 40, 330–51.

BOWMAN, T., THOMPSON, J. and TYNDALL, J. (2012), ‘Resident, developer, and city staff percep-
tions of  LID and CSD subdivision design approaches’, Landscape and Urban Planning, 107, 
43–54.

BRISTOWE, A. and HECKERT, M. (2023), ‘How the COVID-19 pandemic changed patterns of  
green infrastructure use: a scoping review’, Urban Forestry & Urban Greening, 81, 127848.

BULKELEY, H. and CASTÁN BROTO, V. (2013), ‘Government by experiment? Global cities and 
the governing of  climate change’, Transactions of  the Institute of  British Geographers, 38, 361–75.

CHENOWETH, J., ANDERSON, A. R., KUMAR, P., HUNT, W. F., CHIMBWANDIRA, S. J. and 
MOORE, T. L. C. (2018), ‘The interrelationship of  green infrastructure and natural capital’, 
Land Use Policy, 75, 137–44.

CILLIERS, E., CILLIERS and JUANEÉ, E. (2019), ‘Reflecting on green infrastructure and spatial 
planning in Africa: the complexities, perceptions, and way forward’, Sustainability, 11, 455.

CONNOP, S., VANDERGERT, P., EISENBERG, B., COLLIER, M. J., NASH, C., CLOUGH, J. and 
NEWPORT, D. (2016), ‘Renaturing cities using a regionally-focused biodiversity-led multi-
functional benefits approach to urban green infrastructure’, Environmental Science & Policy, 
62, 99–111.

DAVIES, C., MACFARLANE, R., MCGLOIN, C. and ROE, M. (2006), Green Infrastructure Planning Guide, 
Anfield Plain, North East Community Forest.

DE BELL, S., ABRAHAMS, R., LOVELL, R. and WHEELER, B. (2021), Alternative Funding Mechanisms 
for Green Space (SWEEP report produced as part of  the Investing in Nature for Health 
project), Exeter, University of  Exeter.

DU TOIT, M. J., CILLIERS, S. S., DALLIMER, M., GODDARD, M., GUENAT, S. and 
CORNELIUS, S. F. (2018), ‘Urban green infrastructure and ecosystem services in sub-Saharan 
Africa’, Landscape and Urban Planning, 180, 249–61.

DUSHKOVA, D. and HAASE, D. (2020), ‘Not simply green: nature-based solutions as a concept 
and practical approach for sustainability studies and planning agendas in cities’, Land, 9, 
19.

ESCOBEDO, F. J., GIANNICO, V., JIM, C. Y., SANESI, G. and LAFORTEZZA, R. (2018), ‘Urban 
forests, ecosystem services, green infrastructure and nature-based solutions: nexus or 
evolving metaphors?’, Urban Forestry & Urban Greening, 37, 3–12.

EUROPEAN COMMISSION (2012), The Multifunctionality of  Green Infrastructure: In-Depth Report. Science 
and Environment Policy, DG Environment News Alert Service, Brussels, European Commission.

GARMENDIA, E., APOSTOLOPOULOU, E., ADAMS, W. M. and BORMPOUDAKIS, D. (2016), 
‘Biodiversity and green infrastructure in Europe: boundary object or ecological trap?’, 
Land Use Policy, 56, 315–19. 

GOMES SANT’ANNA, C., MELL, I. and SCHENK, L. B. M. (eds) (2023), Planning with Landscape: Green 
Infrastructure to Build Climate-Adapted Cities, Cham, Springer. 

GORE, A., BIMPSON, E., DOBSON, J. and PARKES, S. (2021), Local Government Responses to the 
COVID-19 Pandemic in the UK: A Thematic Review (Working Paper No. 3), International 
Geographical Union Commission on Geography of  Governance Project Government 
Response Towards Covid: “Local 19 Pandemic: A Worldwide Survey and Comparison.” 
Sheffield, Centre for Regional Economic and Social Research, Sheffield Hallam University.



59Green infrastructure as panacea, deus ex machina, or both? 

GRABOWSKI, Z. J., McPHEARSON, T., MATSLET, A. M., GROFFMAN, P. and PICKETT, S. T. (2022), 
‘What is green infrastructure? A study of  definitions in US city planning’, Frontiers in Ecology 
and the Environment, 20, 152–60.  

HECKERT, M. and BRISTOWE, A. (2021), ‘Parks and the pandemic: a scoping review of  research 
on green infrastructure use and health outcomes during COVID-19’, International Journal of  
Environmental Research and Public Health, 18, 13096.

HERMOSO, V., MORÁN-ORDÓÑEZ, A., LANZAS, M. and BROTONS, L. (2020), ‘Designing a 
network of  green infrastructure for the EU’, Landscape and Urban Planning, 196, 103732.

HOLMAN, N. (2020), ‘Build, build, build? The consequences of  deregulating planning’, 
LSE, 24 July, https://blogs.lse.ac.uk/politicsandpolicy/build-build-build-the-conse-
quences-of-deregulating-planning/  (accessed 16 November 2022).

HOUGHTON, J., WARBURTON, C., GRACE, M., SMITH, A., NEAL, P., MELL, I., JEROME, G., 
MOSS, M., FANAROFF, D. and CROOMBS, A. (2023), ‘Standards for blue-green infrastruc-
ture’, in C.-L. Washbourne and C. Wansbury (eds), ICE Manual of  Blue-Green Infrastructure, 
London, ICE Publishing, 261–84.

HOOVER, F. A. and HOPTON, M. E. (2019), ‘Developing a framework for stormwater manage-
ment: leveraging ancillary benefits from urban greenspace’, Urban Ecosystems, 22, 1139–48.

HOYLE, H., JORGENSEN, A., WARREN, P., DUNNETT, N. and EVANS, K. (2017), ‘“Not in their front 
yard”: the opportunities and challenges of  introducing perennial urban meadows: a local 
authority stakeholder perspective’, Urban Forestry & Urban Greening, 25, 139–49.

KABISCH, N., FRANTZESKAKI, N. and HANSEN, R. (2022), ‘Principles for urban nature-based 
solutions’, Ambio, 51, 1388–401.

KABISCH, N., FRANTZESKAKI, N., PAULEIT, S., NAUMANN, S., DAVIS, M., ARTMANN, M., HAASE, D., 
KNAPP, S., KORN, H., STADLER, J., ZAUNBERGER, K. and BONN, A. (2016), ‘Nature-Based 
solutions to climate change mitigation and adaptation in urban areas: perspectives on 
indicators, knowledge gaps, barriers, and opportunities for action’, Ecology and Society, 21, 
39.

KEELEY, M., KOBURGER, A., DOLOWITZ, D. P., MEDEARIS, D., NICKEL, D. and SHUSTER, W. (2013), 
‘Perspectives on the use of  green infrastructure for stormwater management in Cleveland 
and Milwaukee’, Environmental management, 51, 1093–108.

KOC, C. B., OSMOND, P. and PETERS, A. (2017), ‘Towards a comprehensive green infrastructure 
typology: a systematic review of  approaches, methods and typologies’, Urban Ecosystems, 
20, 15–35.

KONDO, M. C., MUELLER, N., LOCKE, D. H., ROMAN, L. A., ROJAS-RUEDA, D., SCHINASI, L. H., 
GASCON, M. and NIEUWENHUIJSEN, M. J. (2020), ‘Health impact assessment of  Philadelphia’s 
2025 tree canopy cover goals’, The Lancet Planetary Health, 4, e149–e157.

KOTSILA, P., ANGUELOVSKI, I., BARÓ, F., LANGEMEYER, J., SEKULOVA, F. and 
CONNOLLY, J. J. T. (2020), ‘Nature-based solutions as discursive tools and contested practices 
in urban nature’s neoliberalisation processes’, Environment and Planning E: Nature and Space, 
4, 252–74.

LARSON, L. R., MULLENBACH, L. E., BROWNING, M. H. E. M., RIGOLON, A., 
THOMSEN, J., METCALF, E. C., REIGNER, N. P., SHARAIEVKSA, I., McANIRLIN, O., D’ANTONIO, A., 
CLOUTIER, S., HELBICH, M. and LABIB, S. M. (2022), ‘Greenspace and park use associ-
ated with less emotional distress among college students in the United States during the 
COVID-19 pandemic’, Environmental Research, 204, 112367. 



60 Ian Mell and Meredith Whitten

LEAL FILHO, W., WOLF, F., CASTRO-DÍAZ, R., LI, C., OJEH, V. N., GUTIÉRREZ, N., NAGY, G. J., 
SAVIĆ, S., NATENZON, C. E., QUAEM AL-AMIN, A., MARUNA, M. and BÖNECKE, J. (2021), 
‘Addressing the urban heat islands effect: a cross-country assessment of  the role of  green 
infrastructure’, Sustainability, 13, 753. 

LINDLEY, S., PAULEIT, S., YESHITELA, K., CILLIERS, S. and SHACKLETON, C. (2018), ‘Rethinking 
urban green infrastructure and ecosystem services from the perspective of  sub-Saharan 
African cities’, Landscape and Urban Planning, 180, 328–38. 

MATTHEWS, T., LO, A. Y. and BYRNE, J. A. (2015), ‘Reconceptualizing green infrastructure for 
climate change adaptation: barriers to adoption and drivers for uptake by spatial planners’, 
Landscape and Urban Planning, 138, 155–63.

MATSLER, A. M., MEEROW, S., MELL, I. and PAVAO-ZUCKERMAN, M. (2021), ‘A “green” chame-
leon: exploring the many disciplinary definitions, goals, and forms of  “green infrastructure”, 
Landscape and Urban Planning, 214, 104145.

MAZZA, L., BENNETT, G., DE NOCKER, L., GANTIOLER, S., LOSARCOS, L., MARGERISON, C., 
KAPHENGST, T., MCCONVILLE, A., RAYMENT, M., TEN BRINK, P., TUCKER, G. and VAN DIGGELEN, R.  
(2011), Green Infrastructure Implementation and Efficiency, London, Institute for European 
Environmental Policy.

MEEROW, S. and NEWELL, J. P. (2017), ‘Spatial planning for multifunctional green infrastruc-
ture: growing resilience in Detroit’, Landscape and Urban Planning, 159, 62–75.

MELL, I. C. (2010), ‘Green infrastructure: concepts, perceptions and its use in spatial planning’, 
Unpublished PhD thesis, University of  Newcastle. 

MELL, I. C. (2014), ‘Aligning fragmented planning structures through a green infrastructure 
approach to urban development in the UK and USA’, Urban Forestry and Urban Greening, 
13, 612–20.

MELL, I. C. (2016), Global Green Infrastructure: Lessons for Successful Policy-Making, Investment and 
Management, Abingdon, Routledge.

MELL, I. (2020), ‘The impact of  austerity on funding green infrastructure: a DPSIR evalua-
tion of  the Liverpool Green & Open Space Review (LG&OSR), UK’, Land Use Policy, 91, 
104284.

MELL, I. (2022), ‘Examining the role of  green infrastructure as an advocate for regen-
eration’, Frontiers in Sustainable Cities, 4, https://www.frontiersin.org/article/10.3389/
frsc.2022.731975.

MELL, I. and CLEMENT, S. (2020), ‘Progressing green infrastructure planning: understanding 
its scalar, temporal, geo-spatial and disciplinary evolution’, Impact Assessment and Project 
Appraisal, 38, 449–63.

MELL, I., CLEMENT, S. and O’SULLIVAN, F. (2022), ‘Engineering nature-based solutions: 
examining the barriers to effective intervention’, Proceedings of  the Institution of  Civil Engineers 
– Engineering Sustainability, 175, 236–47. 

MELL, I. and SCOTT, A. (2023), ‘Definitions and context of  blue-green infrastructure’, in 
C.-L. Washbourne and C. Wansbury (eds), ICE Manual of  Blue-Green Infrastructure, London, 
ICE Publishing, 3–22.

MELL, I. and WHITTEN, M. (2021), ‘Access to nature in a post Covid-19 world: opportunities for 
green infrastructure financing, distribution and equitability in urban planning’, International 
Journal of  Environmental Research and Public Health, 18, 1527.



61Green infrastructure as panacea, deus ex machina, or both? 

MERTENS, E., STILES, R. and KARADENIZ, N. (2022), ‘Green may be nice, but infrastructure is 
necessary’, Land, 11, https://doi.org/10.3390/land11010089.

MULLIGAN, J., BUKACHI, V., CLAUSE, J. C., JEWELL, R., KIRIMI, F. and ODBERT, C. (2020), 
‘Hybrid infrastructures, hybrid governance: new evidence from Nairobi (Kenya) on green-
blue-grey infrastructure in informal settlements’, Anthropocene, 29, 100227.

MUMTAZ, M. (2021), ‘Role of  civil society organizations for promoting green and blue infra-
structure to adapting climate change: evidence from Islamabad city, Pakistan’, Journal of  
Cleaner Production, 309, 127296. https://doi.org/10.1016/J.JCLEPRO.2021.127296.

NATURAL ENGLAND and LANDUSE CONSULTANTS (2009), Green Infrastructure Guidance, 
Peterborough, Natural England.

ONS (OFFICE FOR NATIONAL STATISTICS) (2020), One in Eight British Households has No  
Garden ,  https://www.ons.gov.uk/economy/environmentalaccounts/articles/ 
oneineightbritishhouseholdshasnogarden/2020-05-14 (accessed 11 March 2020).

O’SULLIVAN, F., MELL, I. and CLEMENT, S. (2020), ‘Novel solutions or rebranded approaches: 
evaluating the use of  nature-based solutions (NBS) in Europe’, Frontiers in Sustainable Cities, 
2, 572527.

PARKER, J. and ZINGONI DE BARO, M. E. (2019), ‘Green infrastructure in the urban environ-
ment: a systematic quantitative review’, Sustainability, 11, 3182.

PAULEIT, S., AMBROSE-OJI, B., ANDERSSON, E., ANTON, B., BUJIS, A., HASSE, D., ELANDS, B., 
HANSEN, R., KOWARIK, I., KRONENBERG, J., MATTIJSSEN, T., STAHL OLAFSSON, A., RALL, E., 
VAN DER JAGT, A. P. N. and KONIJNENDIJK VAN DEN BOSCH, C. (2019), ‘Advancing urban 
green infrastructure in Europe: outcomes and reflections from the GREEN SURGE project’, 
Urban Forestry & Urban Greening, 40, 4–16.

PERROTTI, D. and STREMKE, S. (2018), ‘Can urban metabolism models advance green infra-
structure planning? Insights from ecosystem services research’, Environment and Planning 
B: Urban Analytics and City Science, 47, 678–94.

PUBLIC HEALTH ENGLAND (2020), Improving Access to Greenspace A New Review for 2020, London, 
Public Health England.

REIMER, M. and RUSCHE, K. (2019), ‘Green infrastructure under pressure. a global narrative 
between regional vision and local implementation’, European Planning Studies, 27, 1542–63.

RICE, W. L., MATEER, T. J., REIGNER, N., NEWMAN, P., LAWHON, B. and TAFF, B. D. (2020), 
‘Changes in recreational behaviors of  outdoor enthusiasts during the COVID-19 pandemic: 
analysis across urban and rural communities’, Journal of  Urban Ecology, 6, 1–7.

ROBBINS, P. (2012), Political Ecology: A Critical Introduction, Oxford, Wiley.
ROSOL, M. (2011), ‘Community volunteering as neoliberal strategy? Green space production in 

Berlin’, Antipode, 44, 239–57.
ROSOL, M., BÉAL, V. and MÖSSNER, S. (2017), ‘Greenest cities? The (post-)politics of  new urban 

environmental regimes’, Environment and Planning A: Economy and Space, 49, 1710–18.
SCOTT, M., LENNON, M., HAASE, D., KAZMIERCZAK, A., CLABBY, G. and BEATLEY, T. (2016), 

‘Nature-based solutions for the contemporary city/re-naturing the city/reflections on 
urban landscapes, ecosystems services and nature-based solutions in cities/multifunctional 
green infrastructure and climate change adaptation: brownfield greening as an adaptation 
strategy for vulnerable communities?/delivering green infrastructure through planning: 
insights from practice in Fingal, Ireland/planning for biophilic cities: from theory to 
practice’, Planning Theory & Practice, 17, 267–300.



62 Ian Mell and Meredith Whitten

SHACKLETON, C., CILLIERS, S. S., DAVOREN, E. and DU TOIT, M. J. (2021), Urban Ecology in The 
Global South, Cham, Springer.

SINNETT, D., SMITH, N. and BURGESS, S. (2015), Handbook on Green Infrastructure: Planning, Design 
and Implementation, Cheltenham, Edward Elgar.

SWYNGEDOUW, E. (2010), ‘Apocalypse forever?’, Theory, Culture & Society, 27, 213–32.
TZOULAS, K. and JAMES, P. (2010), ‘Peoples’ use of, and concerns about, green space networks: 

a case study of  Birchwood, Warrington New Town, UK’, Urban Forestry & Urban Greening, 
9, 121–8.

UGOLINI, F., MASSETTI, L., CALAZA-MARTÍNEZ, P., CARIÑANOS, P., DOBBS, C., OSTOIC, S. K., 
MARIN, A. M., PEARLMUTTER, D., SAARONI, H., ŠAULIENĖ, I., SIMONETI, M., VERLIČ, A., 
VULETIĆ, D. and SANESI, G. (2020), ‘Effects of  the COVID-19 pandemic on the use and 
perceptions of  urban green space: an international exploratory study’, Urban Forestry & 
Urban Greening, 56, https://doi.org/10.1016/j.ufug.2020.126888.

VAN DER WALT, L., CILLIERS, S. S., DU TOIT, M. J. and KELLNER, K. (2015), ‘Conservation of  
fragmented grasslands as part of  the urban green infrastructure: how important are species 
diversity, functional diversity and landscape functionality?’, Urban Ecosystems, 18, 87–113.

VIVID ECONOMICS and BARTON WILLMORE (2020), Levelling Up and Building Back Better 
Through Urban Green Infrastructure: An Investment Options Appraisal (report commissioned by 
the National Trust on behalf  of  the partners of  the Future Parks Accelerator), London, 
National Trust.

VOGT, J. (2018), ‘“Ships that pass in the night”: does scholarship on the social benefits of  urban 
greening have a disciplinary crosstalk problem?’, Urban Forestry & Urban Greening, 32, 195–9.

WANG, J. and BANZHAF, E. (2018), ‘Towards a better understanding of  green infrastructure: a 
critical review’, Ecological Indicators, 85, 758–72.

WASHBOURNE, C.-L. and WANSBURY, C. (eds) (2023), ICE Manual of  Blue-Green Infrastructure, 
London, ICE Publishing.

WEBER, T., SLOAN, A. and WOLF, J. (2006), ‘Maryland’s green infrastructure assessment: devel-
opment of  a comprehensive approach to land conservation’, Landscape and Urban Planning, 
77, 94–110.

WHITTEN, M. (2019), ‘Blame it on austerity? Examining the impetus behind London’s changing 
green space governance’, People, Place and Policy, 12, 204–24.

WHITTEN, M. (2020), ‘Contesting longstanding conceptualisations of  urban green space’, in 
N. Dempsey and J. Dobson (eds), Naturally Challenged: Contested Perceptions and Practices in 
Urban Green Spaces, Cham, Springer, 87–116.

WHITTEN, M. (2022), ‘Planning past parks: overcoming restrictive green space narratives in 
contemporary compact cities’, Town Planning Review, 93, 469–93.

WILLEMS, J. J., MOLENVELD, A., VOORBERG, W. and BRINKMAN, G. (2020), ‘Diverging ambitions 
and instruments for citizen participation across different stages in green infrastructure 
projects’, Urban Planning, 5, https://doi.org/10.17645/up.v5i1.2613.

WRIGHT, H. (2011), ‘understanding green infrastructure : the development of  a contested 
concept in England’, Local Environment : The International Journal of  Justice and Sustainability, 
16, 37–41.



63Green infrastructure as panacea, deus ex machina, or both? 

ZEPP, H., GROSS, L. and INOSTROZA, L. (2020), ‘And the winner is? Comparing urban green 
space provision and accessibility in eight European metropolitan areas using a spatially 
explicit approach’, Urban Forestry & Urban Greening, 49, 126603.

ZHANG, F., CHUNG, C. K. L. and YIN, Z. (2020), ‘Green infrastructure for China’s new urbanisa-
tion: a case study of  greenway development in Maanshan’, Urban Studies, 57, 508–24.

ZUNIGA-TERAN, A. A., STADDON, C., DE VITO, L., GERLAK, A. K., WARD, S., SCHOEMAN, Y., 
HART, A. and BOOTH, G. (2020), ‘Challenges of  mainstreaming green infrastructure in 
built environment professions’, Journal of  Environmental Planning and Management, 63, 710–32.


