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In this dissertation, I have investigated the phenomenon of nature-based solutions (NbS) upscaling 
in the European Union (EU) context as a means to integrate biodiversity into urban planning. Over 
the past decade, a significant body of scientific and grey literature within urban planning has 
emerged, emphasizing the imperative of upscaling nature-based solutions in an era characterized by 
the climate crisis and pervasive future uncertainty. This trend aims to foster rapid and broad 
institutional change. As part of the Research Training Group “Urban future-making: professional 
agency across time and scale” at HafenCity University Hamburg, this dissertation contributes to a 
deeper understanding of NbS upscaling as a collective process. It seeks to define, stabilize, and 
actualize a specific urban future imaginary grounded in biodiversity. The concept of social imaginary 
illuminates the inherent tensions among built-environment professionals when deliberating 
potential urban futures. Each imaginary supports distinct perspectives on problems and appropriate 
solutions, underscoring their performative capabilities. I propose an analytical framework comprising 
three discrete yet interconnected perspectives: discourses, practices, and relations. 

Through four independent but related publications, I examined the discourses, practices, and 
relations surrounding NbS upscaling in urban planning within the European Union context. The 
findings indicate a pronounced inclination towards NbS upscaling for integrating biodiversity into 
urban planning; however, built-environment professionals seldom address NbS explicitly, opting 
instead for general references to urban biodiversity. Initially, these professionals appear to constitute 
a cohesive discourse coalition advocating for the integration of biodiversity into urban planning. 
Nevertheless, through the analytical lens of discourses, the results reveal a failure by both built-
environment professionals and laypersons to translate their discussions into decisions that challenge 
the established planning systems. The practice lens highlights various ‘sites’ where built-environment 
professionals establish novel practices for urban biodiversity, albeit with varying degrees of 
legitimacy and legal enforceability. However, knowledge exchange among the proponents of these 
practices is limited, thereby restricting inter-site learning. Finally, the relations lens reveals no 
significant divergence in political orientations concerning support for urban biodiversity integration 
into urban planning. Consequently, relations tend to disaggregate rather than aggregate ideas, 
contributing to discourse polarization through the introduction of novel information and 
perspectives. 

This dissertation underscores the necessity of fundamentally re-evaluating how built-environment 
professionals conceptualize and perceive urban biodiversity. This re-evaluation should be fostered 
through continuous dialogue encompassing past experiences, current actions, and future-oriented 
planning, critically examining which meanings and forms of biodiversity ought to be pursued, while 
rejecting the inclination towards innovation at any cost. Enhancing public knowledge regarding 
urban biodiversity and disseminating this information more widely are fundamental steps toward 
initiating a meaningful discourse on the essence of urban biodiversity and the role built-environment 
professionals are prepared to assign to it in shaping the city’s future. 
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In dieser Dissertation untersuchte ich das Phänomen der Hochskalierung naturbasierter Lösungen 
(nature-based solutions – NbS) im Kontext der Europäischen Union (EU) als Mittel um Biodiversität 
in die Stadtplanung zu integrieren. Im Bereich der Stadtplanung hat in den letzten 10 Jahren die 
wissenschaftliche und graue Literatur stark zugenommen, die nahelegt, dass die Hochskalierung von 
Lösungen in Zeiten, die von Klimakrise und der Unsicherheit über die Zukunft beherrscht werden, 
unerlässlich ist, um einen breiteren institutionellen Wandel so schnell wie möglich zu fördern. Als Teil 
des Graduiertenkollegs „Urban future-making: professional agency across time and scale“ an der 
HafenCity Universität Hamburg fördert diese Dissertation das Verständnis von NbS-Hochskalierung 
als einen kollektiven Prozess zur Definition, Stabilisierung und Umsetzung einer spezifischen urbanen 
Zukunftsvorstellung auf der Grundlage von Biodiversität. Das Konzept der sozialen Vorstellungswelt 
verdeutlicht die Spannungen zwischen Fachleuten aus dem Bereich der gebauten Umwelt bei ihrer 
Diskussion über mögliche städtische Zukünfte. Jede Vorstellungswelt (imaginary) unterstützt 
spezifische Vorstellungen darüber, was das Problem ist und was die richtige Lösung sein sollte, und 
unterstreicht damit seine performative Wirkmacht. Ich schlage einen analytischen Rahmen vor, der 
sich aus drei verschiedenen, aber miteinander verknüpften Linsen zusammensetzt: Diskurse, 
Praktiken und Beziehungen. 

Ich habe Diskurse, Praktiken und Beziehungen im Zusammenhang mit der Hochskalierung von NbS 
in der Stadtplanung im EU-Kontext in vier unabhängigen, aber miteinander verbundenen 
Veröffentlichungen untersucht. Die Ergebnisse zeigen, dass es zwar einen starken Wunsch nach 
einer Ausweitung von NbS gibt, um die Biodiversität in die Stadtplanung einzubeziehen, dass aber 
Fachleute aus dem Bereich der gebauten Umwelt selten spezifisch über NbS sprechen; stattdessen 
neigen sie dazu, sich allgemein auf die Biodiversität in Städten zu beziehen. Auf den ersten Blick 
scheinen diese Fachleute eine einheitliche Diskurskoalition zu bilden, die die Integration der 
Biodiversität in die Stadtplanung schätzt. Durch die analytische Linse der Diskurse zeigen die 
Ergebnisse jedoch, dass sowohl Fachleute aus dem Bereich der gebauten Umwelt als auch Laien ihre 
Diskussionen nicht in Entscheidungen umsetzen, die die bestehenden Planungssysteme in Frage 
stellen. Der Blick auf die Praktiken hebt verschiedene ‚sites‘ hervor, an denen Fachleute aus dem 
Bereich der gebauten Umwelt neue Praktiken der städtischen Biodiversität einführen, wenn auch 
mit unterschiedlichem Grad an Legitimität und rechtlicher Durchsetzbarkeit. Das Lernen zwischen 
diesen ‚sites‘ ist jedoch aufgrund des geringen Wissensaustauschs zwischen den Trägern solcher 
Praktiken begrenzt. Abschließend zeigt der Blick auf die Beziehungen, dass es keine signifikanten 
Unterschiede in den politischen Orientierungen hinsichtlich der Unterstützung der Integration der 
städtischen Biodiversität in die Stadtplanung gibt. Der Schwerpunkt der Beziehungen liegt also eher 
auf der Trennung als auf der Verbindung von Ideen, was dazu führt, dass der Diskurs durch die 
Einführung neuer Informationen und Perspektiven polarisiert wird. 

In dieser Dissertation wird auf die Notwendigkeit hingewiesen, die Art und Weise, wie Fachleute im 
Bereich der gebauten Umwelt urbane Biodiversität verstehen und wahrnehmen, grundlegend zu 
überdenken. Dies soll durch einen ständigen Dialog zwischen vergangenen Erfahrungen, 
gegenwärtigen Maßnahmen und zukunftsorientierten Planungen geschehen, der die Frage aufwirft, 
welche Bedeutungen und Formen von Biodiversität angestrebt werden sollten, und der der 
Versuchung widersteht, um jeden Preis innovativ zu sein. Die Verbesserung des Wissens über die 
urbane Biodiversität und die Vermittlung dieses Wissens an eine breitere Öffentlichkeit sind 
grundlegende Schritte, um eine sinnvolle Diskussion darüber anzustoßen, was urbane Biodiversität 
ist und welche Rolle Fachleute aus dem Bereich der gebauten Umwelt bereit sind, ihr bei der Planung 
der Zukunft der Stadt zuzuweisen. 
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Climate change and biodiversity loss are recognised as the most critical challenges of the 
contemporary urban age (McDonald et al., 2018; Pörtner et al., 2021). Within the realm of urban 
planning, the conceptualization of ‘city of the future’ that is capable of adapting to climate change 
increasingly emphasizes the utilization of nature-based solutions (NbS) as a holistic approach. NbS 
are considered solutions able to simultaneously address climate change-related issues (Nesshöver 
et al., 2017; Voskamp et al., 2021; Xie et al., 2022; Castelo et al., 2023) and enhance biodiversity in cities 
(Xie and Bulkeley, 2020; Kabisch et al., 2022; Pineda-Pinto et al., 2022; Xie et al., 2022). NbS are 
commonly defined as “actions to protect, conserve, restore, sustainably use and manage natural or 
modified [...] ecosystems which address social, economic and environmental challenges effectively 
and adaptively, while simultaneously providing human well-being, ecosystem services, resilience and 
biodiversity benefits” (UN, 2022: 2). Especially within the European Union, experiments with NbS 
have been conducted to test the potential and limitations of these solutions in the urban context 
(Frantzeskaki, 2019; Dignum et al., 2020; Sarabi et al., 2021). Motivated by the urgent need for action, 
international organisations and the urban planning research community highlight the importance of 
upscaling NbS experiments to maximize their social and environmental benefits, thereby facilitating 
the desired future urban transformation focused on climate adaptability and increased biodiversity 
(Cohen-Shacham et al., 2019; IUCN, 2020; Cortinovis et al., 2022; Frantzeskaki et al., 2022; Mahmoud 
et al., 2022; Adams et al., 2023; Castelo et al., 2023; McPhearson et al., 2023b; Mell et al., 2023). Within 
transition research, upscaling is understood as the process by which an innovation transmigrates 
from an experimental phase to widespread acceptance and utilisation by society (Rip and Kemp, 
1998). The Multi-Level Perspective (MLP) is considered a suitable conceptual framework for 
explaining the upscaling of innovations and is widely employed in transition research (Geels, 2004, 
2024). Against this background, this dissertation investigates the following research question: How 
does the upscaling of nature-based solutions shape visions of urban futures to enhance biodiversity in 
European cities? 

While some scholars and practitioners deem upscaling NbS experiments necessary to accomplish 
future urban transformation, significant conceptual and operational criticisms have been raised. 
Conceptually, the definition of NbS within the urban planning literature remain contentious, creating 
a precarious terrain that can lead to disagreements about what constitutes an NbS (Seddon et al., 
2020; Seddon et al., 2021; Sowińska-Świerkosz and García, 2022). In a similar fashion, the notion of 
upscaling within transition research is characterized by multiple nuances that impart a degree of 
ambiguity (Durrant et al., 2018; Lam et al., 2020). Additionally, upscaling is often referred to as a 
mechanism rather than a process. This conceptualisation implies a certain degree of automatism that 
accepts upscaling as a natural evolution of the experiment, creating ambiguity concerning the roles 
and responsibilities of the actors involved before, during, and after the upscaling (Sengers et al., 2021; 
Sharp and Raven, 2021; Pfotenhauer et al., 2022; Bulkeley, 2023; Schmid and Taylor Aiken, 2023). 
Operationally, both nature-based solutions and upscaling have been criticised for fostering a form of 
solutionism; a tendency to frame complex socio-ecological challenges as solvable primarily through 
the broad adoption of innovative solutions. In this framing, the upscaling of such solutions, often 
celebrated through optimistic and credible promises of transformative change, tends to be 
prioritised over other alternatives (Welden et al., 2021; Pfotenhauer et al., 2022). As mentioned, the 
MLP is the most common framework in transition research to analyse upscaling. However, MLP is 
criticised to focus mainly on what occurs in the experimental phase (Shove and Walker, 2007; Geels, 
2019), risking an overemphasis on short-term commitments in light of a perpetual state of 
experimentation (Karvonen, 2018; Bulkeley et al., 2019). Lastly, urban planning research frequently 
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emphasises the importance of examining the politics of NbS upscaling, focusing on the role of 
specific urban actors in steering NbS upscaling processes by prioritising certain interests and visions 
(Castán Broto and Bulkeley, 2018; Bulkeley et al., 2022; Tozer et al., 2022a; Tozer et al., 2022b). Recent 
developments in transition research have included actors and power dynamics, identifying 
‘intermediaries’ as key to facilitating the upscaling of innovations, while ‘incumbents’ attempt to 
obstruct it (Wittmayer et al., 2017; Kivimaa et al., 2019; Sovacool et al., 2020). However, transition 
research does not thoroughly account for how these actors relate to and influence each other, as 
hierarchies are often overlooked in the MLP (Geels, 2011, 2019; Avelino, 2021; Geels, 2024).  

In this dissertation, I build on these critiques within urban planning and transition literature to argue 
that upscaling NbS should be considered as a process that requires closer attention to three key 
aspects: 1) the narratives these concepts generate, 2) the approaches deployed, and 3) the actors 
involved and their roles. I therefore explore these aspects through three analytical lenses: 
discourses, practices, and relations. First, discourses analyse how specific narratives of NbS upscaling 
are discussed as ‘right’ or ‘wrong’ (Hajer and Versteeg, 2005; Bacchi and Bonham, 2014; Kotsila et al., 
2021; Melanidis and Hagerman, 2022). Second, practices refer to the approaches involving an 
ensemble of routinised tools, rules, and procedures of NbS upscaling that constitute “enduring 
regimes of activity” (Nicolini, 2011: 605; Welch and Yates, 2018; Xie et al., 2022). Third, relations 
account for actors’ interactions in pursuing or preventing NbS upscaling and the resources and 
strategies they deploy (Burt, 2004; Vedres and Stark, 2010; Obstfeld, 2017; Wittmayer et al., 2017). 
The three dimensions of discourses, practices, and relations are empirically connected through the 
concept of discourse coalition. This is defined as a “group of actors that, in the context of an 
identifiable set of practices, shares the usage of a particular set of storylines over a particular period 
of time” (Hajer, 2006: 70). Identified discourse coalitions represent the different views on urban 
futures generated through the upscaling of NbS. Leaning on the concept of social imaginary (Taylor, 
2004; Jasanoff, 2015; Angelo, 2021), I conceptualise NbS upscaling as a collective process to define, 
stabilise, and perform a specific urban future imaginary based on biodiversity. The aim of this 
dissertation is to investigate how discourses, practices, and relations in urban planning are shaped 
by the upscaling of NbS. Empirically, I focus on the European Union (EU) context because of its 
declared intention to become a world leader in NbS research and practice (Faivre et al., 2017; Davies 
et al., 2021; El Harrak and Lemaitre, 2023), making it a promising research field to explore how urban 
futures based on the narratives behind NbS upscaling are imagined. The EU Biodiversity Strategy for 
2030 recognises the role of cities to reverse biodiversity loss by systematically integrating NbS into 
an Urban Nature Plan (UNP) as a new urban planning practice (EC, 2020: 13). I analyse how the EU 
Biodiversity Strategy for 2030 influences the discourses, practices, and relations surrounding NbS 
upscaling at national and local levels by selecting two European Member States, Germany and Italy, 
using a comparative analysis approach (Flyvbjerg, 2011).  

With this research, I aim to contribute to two current debates: built-environment professionals in 
future-making and the role of NbS in fostering future urban transformations based on biodiversity. 
First, built-environment professionals refer to a broad sample of urban actors confronted with 
defining urban futures in various ways, from political debates to physical transformation (Grubbauer 
et al., 2024a). This definition originates from the research training group “Urban future-making: 
Professional agency across time and scale” at HafenCity University Hamburg, where this dissertation 
is being conducted. This RTG focuses on the actions (or inactions) of these professionals in the face 
of contemporary threats in an urban environment dominated by uncertainty about the future. 
Responding to this future-making debate, I draw on the future studies literature that characterises 
imaginaries based on their performativity, linking the discourse about possible futures with the 
practices and relations needed to enact those futures through NbS upscaling (Brown et al., 2000; 
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Hodson et al., 2018; Westman and Castán Broto, 2020; Bulkeley, 2021; Lemes de Oliveira and 
Mahmoud, 2024).  

My second contribution is situated within the extensive literature on NbS, which has witnessed a 
proliferation of scientific papers and grey literature in recent years. This proliferation denotes an 
increasing interest in these solutions for addressing contemporary urban challenges (Li et al., 2025). 
Recognising the risk of their intrinsic conceptual ambiguity, urban planning research cautions against 
positioning NbS and their upscaling as a panacea for urban challenges (Seddon et al., 2020; Seddon 
et al., 2021; Melanidis and Hagerman, 2022). Foremost, while the literature extensively discusses the 
social and economic benefits of NbS upscaling, I engage in the latest debate about the claimed 
capacity of NbS to foster biodiversity (Xie and Bulkeley, 2020; Pineda-Pinto et al., 2022; Xie et al., 2022; 
Lemes de Oliveira, 2025). Although the definition of urban biodiversity – the complexity and variety 
of biological components, including humans, and how these are connected (Müller and Werner, 
2010; Nilon et al., 2017) – is highly scientific and challenging to convey to a broader public, urban 
biodiversity remains the official terminology used in EU policy documents when promoting NbS 
upscaling in urban planning.  

This dissertation is underpinned by the findings derived from four distinct publications. The first 
publication examines the outcomes of the EU-funded project CLEVER Cities, focusing on 
experimentation with NbS and their upscaling. The second publication delineates the analytical 
framework of discourses, practices, and relations for the analysis of NbS upscaling. The third and 
fourth publications present the empirical analyses of national and local discourses pertaining to NbS 
upscaling in urban planning, respectively. 

The results indicate that while the upscaling of NbS is considered a matter of urgency within both 
scientific literature and policy arenas, built-environment professionals seldom discuss NbS explicitly. 
Instead, they predominantly refer to urban biodiversity in general terms. At a first glance, these built-
environment professionals appear to constitute a unified discourse coalition advocating for the 
integration of biodiversity into urban planning. By contrast, the analytical framework of discourses, 
practices, and relations is employed to facilitate a more nuanced interpretation beyond this initial 
observation. Through the lens of discourses, the findings reveal that built-environment professionals 
conceptualize urban biodiversity via three distinct ‘framings’: the need for innovative and quick 
solutions (urgent and innovative), biodiversity-based solutions as salvific for humanity (biodiversity 
for salvation), and curated and aesthetically appealing urban biodiversity (biodiversity as 
ornamentation). The practices lens was used to identify the experiment, the literature, the national 
parliaments, and the UNPs as ‘site’ where built-environment professionals stabilise new practices of 
urban biodiversity with varying degrees of legitimacy and legal enforceability. Finally, the relations 
lens served to detect three key relations (legitimacy, influence, agency) that built-environment 
professionals perform with two distinct goals: unpacking the complexity of the urban biodiversity 
concept and polarising the discourse by introducing new information and perspectives. The 
dissertation concludes that a deficiency in effective communication regarding the meanings and 
forms of urban biodiversity exists or is underestimated by built-environment professionals. 
Consequently, urban imaginaries based on NbS upscaling should be critically examined and re-
envisioned through insights from past experiences, present context, and future visions, rather than 
focusing narrowly on innovation. 

The structure of this dissertation is organized as follows. Section 2 offers a critical discussion of the 
concepts and approaches relevant to NbS upscaling, drawing upon the established literature in 
urban planning and transition research. It also delineates the analytical framework predicated on 
discourses, practices, and relations. Building upon this conceptual foundation, Section 3 presents 
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the research design, introducing the case study, methodology, and the findings from the four 
publications that comprise this dissertation. Section 4 proceeds with an in-depth examination of 
these findings, employing the analytical framework of discourses, practices, and relations previously 
outlined in Section 2. In conclusion, the dissertation highlights the principal contributions pertinent 
to the two identified fields of engagement – built-environment professionals in urban future-making 
and the NbS literature – and proposes future research trajectories for investigating NbS upscaling for 
urban biodiversity in cities. 
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In the urban age, characterised by a continuous increase in the global population living in urbanised 
areas (United Nations, 2019), cities have emerged as arenas where futures are both conceptualized 
and realized. The concept of future(s) is increasingly perceived as complex and challenging, 
pervaded by uncertainty (Tutton, 2017; Scoones, 2024). The urban planning discipline has 
traditionally been recognised for its ability to engage with urban matters by anticipating possible 
futures through visions, strategies, plans, and policies (Allmendinger and Tewdwr-Jones, 2002; 
McPhearson et al., 2017). Acknowledging climate change and biodiversity loss as critical challenges 
for future urban development (McDonald et al., 2018; Pörtner et al., 2021), current research trends in 
urban planning focus on integrating biodiversity into the planning of future urban transformation as 
an answer to these challenges (Visseren-Hamakers and Kok, 2022; Ibsen et al., 2023). While urban 
growth and land-use changes have been identified as the primary drivers of biodiversity loss 
(McDonald et al., 2018: 23; CBD, 2022: 4), researchers in urban biodiversity have observed a 
remarkably high rate of biodiversity within urban environments, thereby revealing the potential for 
cities to reverse global biodiversity loss through fundamental shifts in their approaches to this topic 
(Grimm et al., 2008; Aronson et al., 2017; Schilthuizen, 2018). With the understanding that urban 
areas are crucial for addressing biodiversity issues, the built environment is now conceptualized as a 
novel habitat requiring exploration, possessing characteristics distinctly different from non-urban 
habitats (Schilthuizen, 2018).  

Since the early 2000s, urban experimentation has been developed as a concept to address the 
uncertainty and complexity inherent in planning the future of cities in response to climate change 
and biodiversity loss. Urban experiments involve the testing of novel solutions within defined and 
controlled areas, with their transformative potential assessed through the engagement of a diverse 
array of urban actors, ranging from laypersons to experts (Castán Broto and Bulkeley, 2013; Evans et 
al., 2016; Bulkeley et al., 2019). Although research and practice concerning urban experiments have 
proliferated in recent decades, experiments specifically involving natural elements remain infrequent 
(see for instance Gross and Hoffmann-Riem, 2005). A potential explanation for this is that the 
concept of biodiversity has traditionally been associated with non-urban contexts. Within the 
discipline of ecology, biodiversity is defined as the quality and quantity of the variety of biological 
elements within a given area, with the urban context often disregarded (Shwartz et al., 2014). Recent 
research investigating experiments with urban biodiversity is situated within the field of transition 
research (Dignum et al., 2020).  

2.1 Nature-based solutions and the need for upscaling 
Nature-based solutions (NbS) have emerged as an innovative approach to experiment with 
biodiversity within urban context (Faivre et al., 2017; van der Jagt et al., 2020; Shahani et al., 2022). 
NbS experiments are defined as “an innovative alternative to the provision of urban infrastructures 
and exhibit a sustainability challenge-oriented approach” (Dignum et al., 2020: 8). NbS gained 
prominence after the International Union for Conservation of Nature (IUCN) recognised their 
importance in addressing global societal challenges by officially providing the first NbS definition: 
“Actions to protect, sustainably manage and restore natural or modified ecosystems that address 
societal challenges effectively and adaptively, simultaneously providing human well-being and 
biodiversity benefits” (Cohen-Shacham et al., 2016: 2). Subsequently, NbS have begun to be 
considered an alternative to other well-established concepts in urban planning, such as Green 
Infrastructures (GI), Ecosystem-based Adaptation (EbA), and Ecosystem Services (ES), among 
others (for an overview, see Nesshöver et al., 2017: 1218–1219). Currently, NbS are understood within 
urban planning literature as an umbrella concept that encompasses various actions employing 
nature to concurrently address climate change and biodiversity loss challenges in cities (Nesshöver 
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et al., 2017; Mahmoud et al., 2022; McPhearson et al., 2023a). The latest definition incorporates new 
approaches to biodiversity and emphasises integrated ecosystems: “actions to protect, conserve, 
restore, sustainably use and manage natural or modified terrestrial, freshwater, coastal and marine 
ecosystems which address social, economic and environmental challenges effectively and 
adaptively, while simultaneously providing human well-being, ecosystem services, resilience and 
biodiversity benefits” (UN, 2022: 2).  

Given the escalating impacts of climate change and biodiversity loss on human life, built-environment 
professionals have increasingly expressed an urgent demand for the application of these 
experiments at the city level, thereby fostering a more fundamental transformation of current urban 
planning practices. With its origins in innovation studies, transition research has traditionally analysed 
how (mainly technological) innovations are initially developed in so-called ‘niche experiments’ before 
migrating from an experimental embryonic state to widespread acceptance and utilization (Rip and 
Kemp, 1998; Sengers et al., 2016; von Wirth et al., 2019). The global interest in such transmigration 
processes is a key factor contributing to the flourishing of transition research. Presently, this 
transmigration is referred to by various terms within the transition literature, each with subtle 
distinctions (Durrant et al., 2018; Lam et al., 2020). Within the context of NbS, the concept of 
upscaling signifies the modification in the scale of application of innovations developed within 
experiments to the city scale. NbS upscaling is utilized in both urban planning literature (Cohen-
Shacham et al., 2019; Fastenrath et al., 2020) and grey literature (IPCC, 2023).  

To elucidate the concept of solutions upscaling, Frank Geels, within the transition literature, 
developed the Multi-Level Perspective (MLP), a flexible middle-range conceptual framework 
commonly used to observe the upscaling of innovations (Geels, 2004, 2024: 11). The MLP 
conceptualises institutional change as the interaction between three ‘levels’: the niche, the regime, 
and the landscape. Similar to the experiment conceptualisation, niches are understood as protected 
spaces from “prevailing selection pressures”, including market rules and politics, where innovations 
can develop and thrive (Smith and Raven, 2012: 1025). Regimes represent the level where practices 
are produced and reproduced, usually characterised by resistance to change (Geels, 2002, 2004). 
The landscape is an overarching level described as distant, where slow-changing developments as 
well as external shocks occur (Geels, 2019). The landscape can exert pressure on the regimes to 
change by supporting the upscaling of niches. In MLP terms, upscaling thus refers to the 
transmigration of an innovation from the niche to the regime level (Geels and Schot, 2007). 

2.2 Conceptual and operational criticisms 
Scholars in urban planning and transition research have extensively debated various criticisms and 
their potential implications when discussing NbS upscaling as a transition pathway. This section 
categorizes these criticisms into conceptual and operational. 

The United Nations’ definition of NbS is deemed to be broad and abstract, increasing the risk of 
creating ambiguity in identifying which solutions can be labelled as NbS (Nesshöver et al., 2017; 
Hanson et al., 2020; O’Sullivan et al., 2020). This conceptual ambiguity has significant implications. As 
NbS gain global attention, their use becomes attractive to a broader spectrum of built-environment 
professionals aiming to enter the nature protection market (e.g. Shell Global, 2021). While promising 
green sustainable practices, the ambiguity of the NbS definition could allow these actors to hide 
behind the NbS banner to justify unsustainable actions (Kotsila et al., 2021; Seddon et al., 2021; 
Melanidis and Hagerman, 2022). Similarly, linked to their claimed ability to address biodiversity in the 
urban context, some authors in urban planning have questioned the meaning of ‘nature’ in NbS, 
whose abstractness contributes to the aforementioned ambiguity (Dushkova and Haase, 2020; 
Kabisch et al., 2022; Grimm et al., 2023). Indeed, the term ‘nature’ in NbS is often used abstractly and 
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hardly considers the specificity of local biological systems (Lemes de Oliveira, 2025). On the same 
level, the concept of upscaling is considered blurry. Within transition literature, the term ‘upscaling’ 
can be found hidden behind a plethora of other terminologies1 (Durrant et al., 2018; Lam et al., 2020). 
In all its nuances, upscaling is regarded in transition research as a mechanism rather than a process. 
This means attributing a level of automatism to upscaling that obscures, if not neglects, the role and 
responsibility of the built-environment professionals involved in the upscaling (Durrant et al., 2018; 
Sengers et al., 2021; Adams et al., 2023). Yet, while these nuances are acknowledged by transition 
research, they are not fully reflected in the everyday language of many built-environment 
professionals, who still use upscaling to refer to the wider application of innovations (Augenstein et 
al., 2020; Lambin et al., 2020; UNEP, 2022). Understanding upscaling as a mechanism also implies 
focusing on the experiment without considering what happens before and after upscaling, spatially 
and temporally (Hölscher et al., 2019; Sharp and Raven, 2021; Bulkeley, 2023). Indeed, the MLP 
primarily concentrates on what occurs in the experiment at the niche level and conceptualises 
regimes as intrinsically and exclusively negative, while the landscape remains distant and 
unchangeable. This clear division between levels creates a simplistic narrative that views upscaling 
as a linear pathway, whereby political context and existing routines are not considered part of the 
upscaling process (Welch and Yates, 2018; Geels, 2019; Tozer et al., 2022a). Additionally, since the 
MLP was mainly developed for the analysis of technological innovations, applying this framework to 
study NbS upscaling might not effectively capture the complexity of conducting urban experiments 
with biodiversity  (Dignum et al., 2020; but see Mitić-Radulović and Lalović, 2021). 

Operational criticisms refer to the understanding of NbS as solutions biased by a positivistic ontology. 
Referred to as ‘solutionism’, this understanding implies the “framing of problem diagnoses in 
response to readily available […] solutions”, deploying narratives of “visionary promises, and other 
forms of exclusive expertise” to increase the credibility of those solutions (Pfotenhauer et al., 2022: 
15). Solutionism thus signifies the provision of an easy, ready-to-use answer to a complex problem. 
When the chosen solution is considered the most viable, only the individuals who control the access 
to that solution can profit significantly from its upscaling. Accordingly, other solutions that could 
benefit other individuals or groups may be discarded. The adoption of a 'solutionist' approach to NbS 
fosters a discourse of positive transformation, wherein the perceived success of a deployed solution 
is contingent upon its classification as an NbS (Frantzeskaki, 2019; Jørgensen et al., 2022; Mell et al., 
2023). Similarly, upscaling is often shrouded in mysticism, whereby the common perception among 
built-environment professionals suggesting that credible and positive futures can only be realised 
through the upscaling of solutions. This creates what Castán Broto and Bulkeley refer to as ‘anxiety 
of upscaling’, describing the significance attached to the necessity of achieving success through 
upscaling (Castán Broto and Bulkeley, 2018: 70; Pfotenhauer et al., 2022). Because an unsuccessful 
experiment is likely to be abandoned, this understanding has the effect of neglecting failures as a 
possible source of learning (Karvonen, 2018; Bulkeley et al., 2019; Karvonen and Bylund, 2023). As a 
matter of fact, NbS upscaling is regarded as directly linked to success, requiring experiments 

1 Mainstreaming, a newer concept often associated with NbS, represents an alternative to upscaling, as 
discussed in Xie et al. (2022); McPhearson et al. (2023b); Mell et al. (2023). While upscaling etymologically 
refers to the increase in scale of an experiment, mainstreaming is described as “a process through which 
these experiments […] are embedded into urban systems such that they reconfigure the flow of power, 
resources and materials and gain momentum to transform mainstream institutions, infrastructures, and 
social norms” Xie et al. (2022: 122). However, this term was not yet widely employed in the field of transition 
research when I began writing this dissertation; therefore, it was not considered in the research. Yet, the 
theoretical implications of this research can be expanded to the current debate on mainstreaming NbS as 
well. 
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involving NbS to be accompanied by wording from the business world, such as showcases or 
business cases (Cohen-Shacham et al., 2019; Fastenrath et al., 2020; Frantzeskaki et al., 2020; Albert 
et al., 2021).  

Based on these criticisms concerning the upscaling of NbS, scientific debate within urban planning 
research has highlighted the need to consider politics when NbS are requested to be upscaled 
(Kotsila et al., 2021; Sarabi et al., 2021; Tozer et al., 2022b; van der Jagt et al., 2023). This element is 
traditionally only implicitly considered in most urban planning research concerning urban 
experiments (Castán Broto and Bulkeley, 2018; Pfotenhauer et al., 2022; Karvonen and Bylund, 2023). 
The consideration of politics is particularly relevant as the interest in NbS upscaling to foster 
biodiversity in cities has attracted a wide range of built-environment professionals. These 
professionals are reverting to such ‘more sustainable’ solutions, raising fundamental questions 
about which types of solutions aiming to address biodiversity are permitted, by whom, and for what 
purposes (Bulkeley et al., 2022; Tozer et al., 2022b; Li et al., 2025). Recent developments in transition 
research suggest adopting a relational approach to conceptualize how different types of built-
environment professionals and their relationships play out in transition, offering a more nuanced 
characterization of those actors who have the capacity to influence the upscaling of innovations 
(Wittmayer et al., 2017). An actor's ability to influence the upscaling of NbS is determined by their 
specific role within the urban transition, with various role typologies identified as being foundational. 
The role of the ‘champion’ identifies the actor whose interests lie in initiating and promoting 
innovation (Brown et al., 2013). The ‘intermediary’ facilitates the process of innovation development 
(Kivimaa et al., 2019) or hinders it in its ‘incumbent’ variant (Sovacool et al., 2020). As a key actor in 
the upscaling of innovations, the intermediary is one of the most studied roles in transition research. 
However, actors across different levels, as conceptualised by transition research, are often simplified 
into good and evil, while we have seen that the MLP presents a trivial understanding of hierarchies 
in attempting to describe NbS upscaling processes (Geels, 2019; Sovacool et al., 2020; Avelino, 2021; 
Kok, 2023).  

2.3 Future transformations through NbS upscaling: discourses, practices, relations 
By considering NbS upscaling as a pathway towards future transformations, I draw on the concept 
of social imaginary (Taylor, 2004; Jasanoff, 2015; Angelo, 2021) to conceptualise NbS upscaling as a 
process to collectively define, stabilise, and perform a specific urban future imaginary based on 
biodiversity. Imaginaries are characterised by their ability to influence actions, defined as 
performativity (Oomen et al., 2022). This conceptualisation suggests exploring NbS upscaling 
according to 1) which debates generate future imaginaries, 2) which approaches for enacting such 
future imaginaries are proposed or abandoned, and 3) which actors can favour or impede certain 
future imaginaries. In my second publication composing this dissertation, NNavigating urban futures: 
Exploring NbS upscaling discourses, practices, and relations in reimagining human-nature 
relationships, I propose an analytical framework composed of three analytical lenses: discourses, 
practices, and relations. The ontological approach derived by the concept of social imaginary 
interprets practices mainly through a discursive lens, which means certain critical aspects, such as 
their material, technological, or emotional components, are not examined. These unexamined 
dimensions could influence outcomes; for example, the physical deployment of urban projects or 
stakeholders' emotional responses to biodiversity initiatives might shape urban futures in ways not 
captured by discourse alone. Similarly, relationships between actors are conceptualized and 
analysed mainly through their communication. While this method allows for a detailed understanding 
of how knowledge, ideas, and narratives flow between individuals, it might overlook other important 
relational dynamics. These could include power imbalances, informal networks, or tangible 
interactions that also play a role in decision-making processes. While these limitations are 
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acknowledged, this focused approach is justified by the study's specific goals. By intentionally 
narrowing its analytical focus, the study provides a nuanced understanding of how language and 
discourse contribute to shaping imaginaries of urban biodiversity. This focus allows for the 
identification of recurring narratives, rhetorical strategies, and interpretive frameworks that guide 
the action of built-environment professionals. 

2.3.1 Discourses: multiple ideas of nature-based imaginary 
The complexity of defining NbS has sparked debates among built-environment professionals about 
which solutions are included under the NbS concept (Kotsila et al., 2021; Bulkeley et al., 2022). In 
discourse theory, the work of Maarten Hajer argues that environmental discourses are inherently 
political (Hajer, 1995; Bacchi and Bonham, 2014). In Subsection 2.2, I discussed the solutionism 
character of NbS, according to which alternative solutions might be discarded if they are not labelled 
as NbS. Because the definition of nature varies according to culture and geography (Ducarme and 
Couvet, 2020), the framing and communicating of NbS depend heavily on subjective interpretations 
of what nature means (Hajer and Versteeg, 2005; Lemes de Oliveira, 2025). When confronted with 
ideas about urban futures based on nature, built-environment professionals are influenced by deeply 
rooted beliefs about what they perceive as the truth (Haarstad et al., 2023). While analysing 
subjective thoughts and beliefs is nearly impossible, discourse analysis facilitates the investigation of 
how actors communicate these thoughts and beliefs to the public.  

The conventional definition of ‘discourse’ denotes an “ensemble of ideas, concepts and categories 
through which meaning is given to social and physical phenomena, and which is produced and 
reproduced through an identifiable set of practices” (Hajer and Versteeg, 2005: 175). Analytically, 
discourse analysis reveals different actors' utterances and their strategies for conveying ideas, 
values, and visions. Commonly shared ideas are referred to as the frame of the discourse. The frame 
serves two main analytical purposes. First, it allows to illuminate how discourses can influence human 
consciousness by selecting problems, causes, judgments, and remedies related to the issue at stake, 
and priming to “introduce or raise the salience or apparent importance of certain ideas” and 
advancing them on the agenda (Entman, 1993, 2007: 164). When discussing alternatives, built-
environment professionals promote their frames through argumentation (Hajer, 2006). Framing can 
be used to promote change, which may arise from the frictions between different frames (Dewulf et 
al., 2011), or to support the status quo (Schmidt, 2010; Dodge and Lee, 2017), demonstrating the 
concept’s ability to illustrate the “exertion of political power” (Entman, 1993: 55). New frames can 
enter in the discourse at any time and succeed to be taken up if they address fundamental conflicts 
over meaning (Dodge and Lee, 2017). Second, it allows the assignment of built-environment 
professionals who adhere to a specific frame into a distinct group with which they can identify, a 
discourse coalition.  

Within the argumentative turn in discourse analysis, discourse coalitions represent a group of actors 
that share a common interpretation of a social construct (Hajer, 1993). Using the concept of social 
imaginary developed within future studies means examining how discourse coalitions of built-
environment professionals collectively define, stabilise, and perform their imaginaries in a constant 
engagement with “powerful political narratives [to] capture future promises” (Brown et al., 2000: 
9). The potency of the narratives generated by NbS contributes to enhancing positive visions of the 
future based on success (Jørgensen et al., 2022; Mell et al., 2023), following a general understanding 
of green as good (Angelo, 2021; Kotsila et al., 2021). Recent urban planning research on NbS has 
highlighted the potential for mobilising the concept of NbS in strictly political terms. On one hand, 
framing NbS as solutions able to ‘leverage the power of nature’ could shift the perspective of the 
built-environment professionals to consider benefits for biodiversity when implementing NbS. On 
the other, the ambiguous definition of NbS poses a risk of enabling some of these professionals to 
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‘rebrand’ existing solutions, hereby perpetuating unsustainable practices under the NbS labelling 
(O’Sullivan et al., 2020; Seddon et al., 2021; Melanidis and Hagerman, 2022).  

2.3.2 Practices: balancing disruption and resistance for change 
Discourses pertaining to NbS and their upscaling do not simply represent a “communication tool” 
for which future imaginaries are told (Nesshöver et al., 2017: 1225; Kotsila et al., 2021), but can 
influence the current urban planning practices of biodiversity (Bacchi and Bonham, 2014; Kotsila et 
al., 2021). The concept of social imaginaries incorporates a performative character, reflecting the 
extent to which built-environment professionals modify their actions in accordance with their 
conceptions of the future (Brown et al., 2000; Jasanoff, 2015). Practices within transition research 
focus on the collective appropriation of new upscaled innovations which become part of the new 
normal (Shove and Walker, 2010; Welch and Yates, 2018). The linear conceptualisation of transitions, 
however, risks to neglect what the role of already existing practices may have on the upscaled 
innovations and the possible frictions that this process can generate (Hargreaves et al., 2013). 

The concept of ‘practice’ refers to the sum of tools, rules, and procedures that individuals produce 
and reproduce. With its focus on the everyday and life-world, a practice can be referred to as a 
routinised type of behaviour (Reckwitz, 2002: 249). Practice is not simply about what is done (the 
‘doings’); it also considers how the doings are communicated (the ‘sayings’). In this interplay 
between the doings and sayings mindsets and interpretations of individuals that deal with a certain 
practice influence the ways in which a practice is defined and carried out (ibid.: 259). If this 
conceptualisation highlights the routinisation of practice, it is worth questioning how new practices 
(i.e. innovations) become routinised. According to Davide Nicolini, practices are “meaning-making, 
identity-forming, and order-producing activities” (Nicolini, 2011: 602). Practices are not isolated but 
form “complex nets with dense patterns and mutual references” between them and their context, 
fostering a continuous adjustment between internal rules and external inputs (Nicolini, 2011: 603). 
Adjustments occur due to the translation action of individuals or groups carrying a practice, thus 
implying an act of knowing and organising (Nicolini, 2011, based on Latour). The translation, in fact, 
includes a work of interpretation between the sender and the receiver, whereby the practice is 
filtered by one’s insights and understandings of the practice (Pyrko et al., 2017). Thus, actors acting 
as translator are fundamental in the (re)appropriation of a practice. Central to this conceptualisation 
is the role of power within both the internal and external realms of the practice, which can define 
the way to proceed (Nicolini and Monteiro, 2016). With power entering into play, so is the division 
between actors. Accounting for conflictual situations is fundamental “to interrogate practices and 
their associations in terms of the effects that they produce” (Nicolini and Monteiro, 2016: 14).  

Given the dependence of practices on internal and external dynamics, Nicolini explores questions 
regarding the identifiability and distinctiveness of a practice, thereby defining its boundaries (Nicolini, 
2009). The concept of the ‘site’ of the practice serves to define the geographical and temporal 
discrete location of the practice under analysis in relation to other events and phenomena and a 
position in a relational sense, a phenomenon part of a larger whole. Thus, site makes practices 
intrinsically relational, wherein the context is not passive but in continuous exchange with the inside 
of the practice (Nicolini, 2011). This continuous exchange occurs not only between the site and the 
external, but also between different sites. In the understanding that knowing is more about tuning 
and absorbing, Nicolini affirms the necessity to switch site to learn how a practice works, highlighting 
the “knowing how to interact with different ways of knowing” (Nicolini, 2011: 613).  

Hajer’s definition of the discourse coalition as a “group of actors that, in the context of an identifiable 
set of practices, shares the usage of a particular set of storylines over a particular period of time” 
(Hajer, 2006: 70) further reinforces the performativity of discourses on practices and relations. 
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Additionally, practice theory highlights the importance of viewing routines not only as imposed 
resistance to change but as a structure that provides opportunities and space for new practices to 
be integrated (Welch and Yates, 2018). Hence, understanding NbS and their upscaling as pathways 
able to influence existing practices means looking at how current regimes react to external pressures 
by rearranging from the inside to embrace the new practice. While transition research exclusively 
understands institutional change through disruption, the concept of practice suggests that there is 
a range of responses between acceptance and rejection (Behagel et al., 2019; Kotsila et al., 2021). 
Thus, upscaling NbS can be known , translated, and organised by actors in the regime also through 
a smooth incremental approach that does not need to follow the framing of immediate results and 
success (Augenstein et al., 2020; Bulkeley et al., 2022; Xie et al., 2022).  

2.3.3 Relations: inter-mediating NbS upscaling 
As previously mentioned, the performativity of imaginaries influences the future actions of the built-
environment professionals. Consequently, an investigation into how these actors relate to one 
another can elucidate the performance and transformation of discourses and practices. Transition 
research understands disruptive institutional change through the upscaling of innovations. Recent 
developments in transition research have focussed on analysing more precisely who is allowing (or 
hindering) such change. Champions and intermediaries are identified as roles that drive institutional 
change through upscaling innovations, while incumbent actors resist such changes, acting to 
preserve the status quo (Wittmayer et al., 2017; Kivimaa et al., 2019; Sovacool et al., 2020). However, 
the characterisation of intermediaries’ and incumbents' roles tends to explain the actions of these 
actors in a fundamentally positive and negative orientation, respectively (Kivimaa et al., 2019; 
Avelino, 2021). Recently, transition research has acknowledged the role of power in achieving 
transition, defined as “the (in)capacity of actors to mobilise means to achieve ends” (Avelino, 2021: 
440). In these terms, intermediaries and incumbents attempt to pursue and hinder institutional 
change can be read according to their ability to perform disruptive actions or to support existing 
power relations. As different ideas of the future and ways to enact them exist (Brown et al., 2000), 
actors with the power and interest to promote one imaginary of the future while hindering another 
require careful examination.  

Insights from network theory redirect focus from actors themselves to the relational structures that 
shape their roles. Social network analysis (SNA) provides a broader set of tools to interpret social 
phenomena through networks. A network is defined by nodes – usually actors or organisations – 
described according to their ‘position’ and edges – usually kinship or working relations but also flows 
of information. Accordingly, brokers acquire great relevance in SNA due to their position between 
different networks and their role in bringing about innovations (Obstfeld, 2017). Brokers take 
advantage of non-existing ties to fill up what Burt calls structural holes (Burt, 2003). An evolution of 
Burt’s thought goes beyond the static positionality of nodes. It looks at the process involving the 
actors in such a position in connecting previously unconnected nodes to generate novelty from 
which the newly connected networks can benefit (Obstfeld et al., 2014). The broker is not only a 
node outside a given network but can simultaneously be located inside one or more existing 
networks. This position is described analytically as multiple insiders and facilitates internal access to 
existing resources (Vedres and Stark, 2010). Brokers may also exercise their power to resist 
innovations; accordingly, behavioural orientations of delay, prevention, or reduction of the degree 
of change can be observed. The concept of ‘tertius’ describes the “behavior by which an actor 
influences, manages, or facilitates interactions between other actors” (Obstfeld et al., 2014: 141; 
Obstfeld, 2017). The tertius gaudens (the third who enjoys) is an actor that seeks profit from 
connecting (or dividing) other actors. The tertius iungens (the third who connects) reflects the 
willingness to ease coordination and collaboration among actors. Finally, the conduit type describes 
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a situation in which the information is passed between nodes (or networks) without attempting to 
modify existing relations, which is always dependent on the willingness of the conduit to do so. 
Notably, the tertius gaudens and iungens, although depicted as opposing concepts, do not carry 
inherently positive or negative connotations. However, I have argued that analysing NbS upscaling 
cannot neglect politics. The traditional attribution of a completely neutral orientation to the 
champion or intermediary in transition research is thus counterintuitive (Kivimaa et al., 2019). This is 
because conflicts are expected to arise among actors regarding which solutions should be permitted 
and what future should be pursued (Grubbauer et al., 2024b).  

Once again, Hajer's concept of discourse coalitions offers the possibility to understand networks 
according to how they communicate. This understanding goes beyond the traditional perspective of 
nodes connected by kinship or information ties and allows for a wider set of nodes to be represented 
in a looser fashion. Accordingly, a network can be composed of nodes that do not share kinship or 
information flows, but their joint agreement on an issue may contribute to the success of that issue. 
Hence, the discourse coalition concept can be deployed to highlight hidden agendas that could 
explain how and why new practices are accepted while others are discarded (Hajer, 2006). It appears 
imperative to consider how NbS practices and the discourses about their upscaling are able to 
influence existing relations and, in turn, how existing networks can be rearranged and by whom to 
allow NbS to be integrated into urban planning practices (Woroniecki et al., 2020; Bulkeley et al., 
2022; Megyesi et al., 2024).  
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As argued in Section 2, the discourse coalition concept is useful for integrating the proposed 
framework’s three analytical lenses: discourses, practices, and relations. By definition, discourse 
coalitions capture a “group of actors that, in the context of an identifiable set of practices, shares 
the usage of a particular set of storylines over a particular period of time” (Hajer, 2006: 70). As 
argued previously, analysing NbS upscaling through these lenses requires consideration of the 
political implications of such coalitions to promote or hinder the upscaling of NbS experiments. 
Analysing discourse coalitions means understanding how built-environment professionals “develop 
and sustain a particular discourse, a particular way of talking and thinking about environmental 
politics” (Hajer, 1995: 13). In political science, the Advocacy Coalition Framework (ACF) is an 
established framework that centres its analysis on coalitions as “a lens to understand and explain 
belief and policy change when there is goal disagreement and technical disputes involving multiple 
actors from several levels of government, interests groups, research institutions, and the media” 
(Weible and Sabatier, 2007: 123). The ACF identifies coalitions based on policy beliefs, i.e. how the 
actors composing that coalition share inner and profound understanding of a policy phenomenon 
(Zafonte and Sabatier, 2004). Similarly, a relatively new methodology called discourse network 
analysis (DNA) has been developed to analyse policy debates (Leifeld and Haunss, 2012). DNA 
specifically operationalises the concept of discourse coalitions in discourse analysis using the 
analytical tools of social network analysis (SNA) to reconstruct how actors' networks debate a 
specific topic (Leifeld, 2017; Nagel and Bravo-Laguna, 2022).  

While the ACF understands coalitions as definite groups seeking stability, DNA advocates for a 
conceptualisation of discourse coalitions that is more permeable to change, allowing members of a 
coalition to move to another through learning (Leifeld, 2013: 170). It could be argued that policy 
beliefs offer a solid but static vision of coalitions, whereas DNA constructs discourse coalitions based 
on the fluidity of the discourse, independently from the beliefs of each built-environment 
professional. Accordingly, coalitions can be formed by individuals that have profoundly divergent 
policy beliefs (e.g. right-wing vs left-wing parties) who can group to support the same policy 
objective. Another innovative aspect of this methodology is its ability to study and represent policy 
debates over time, thereby identifying key turning points and showing how the debates have 
evolved. The networks built through DNA consists of nodes and ties, as in SNA networks. However, 
in DNA each node can also represent a concept, an abstraction of an individual’s argumentation 
coded from the text at hand. Ties represent patterns of agreement between nodes. DNA offers a 
wide range of network types to represent discourse coalitions. Through the affiliation network, it is 
possible to highlight how concepts and actors are related based on the degree of agreement among 
who utter these concepts. The congruence network represents the agreement level in accepting or 
rejecting a certain concept. Finally, the conflict network highlights the negative of the congruence 
network, emphasising conflicts (Nagel, 2016; Leifeld, 2017). 

To avoid confusion between the term ‘concept’ as used in Section 2 (e.g. discourse coalition, NbS, 
etc.) and ‘concept’ in DNA terms as a node within the coalition network, I will refer to the latter as 
‘DNA concept’ throughout the text. 

3.1 The EU contribution in NbS upscaling: Urban Nature Plans 
To analyse how urban future imaginaries based on biodiversity are envisioned and enacted through 
NbS upscaling, I contextualize my research within the European Union (EU). 
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The EU2 has embraced NbS in its research and innovation programs since 2015 and has significantly 
enhanced their use within EU countries by allocating consistent resources for cities to conduct NbS 
experiments (Faivre et al., 2017; Wild et al., 2020; Davies et al., 2021). The rapid uptake of the NbS 
concept in European policies and the notable presence of EU-funded projects dealing with such 
solutions can be attributed to the narrative that NbS can generate multiple benefits and be 
integrated into climate mitigation and adaptation actions (Nesshöver et al., 2017; Mendes et al., 
2020). The report drafted by Harriet Bulkeley for the European Commission analyses the first five 
years of EU-funded projects and collects lessons learned on NbS. The report calls for more extensive 
research into the transformative power of NbS, especially concerning the significance of nature and 
the role of businesses, as well as potential negative impacts related to gentrification (Bulkeley, 2020). 
From this starting point, the EU is committed to becoming a leader in the practices and 
implementation of NbS experiments, thereby fostering biodiversity (El Harrak and Lemaitre, 2023). 
To achieve this, the EU defines an ecosystem approach, meaning the integration of biodiversity in all 
policy fields (EC, 2019a: 89–90). The European Green Deal demonstrates this ‘environmental 
ambition’ of the EU towards significantly transforming current unsustainable practices for a more 
efficient economy, where “protect, conserve and enhance the EU’s natural capital” is a crucial step 
(EC, 2019b: 2). 

The EU Biodiversity Strategy for 2030 builds upon the European Green Deal's environmental 
ambitions. The strategy outlines the future of biodiversity for the EU and emphasizes the need to 
systematically implement NbS as innovations by building a “business case for biodiversity,” 
acknowledging Europe’s economy dependence on biodiversity protection and restoration actions 
(EC, 2020: 2). The protection approach calls for the creation of a “coherent network of protected 
areas” covering 30% of European land by 2030 to halt unsustainable land use and prevent biodiversity 
loss (ibid.: 3). Conversely, the restoration approach proposes to increase the ecological value of 
existing biodiversity areas, thus improving their quality and allowing new habitats to develop with 
the objective to “maintain a connection between humans and nature” (ibid.: 12). In the urban 
environment, the strategy acknowledges the importance of green urban spaces for human physical 
and mental wellbeing through the restoration approach. To achieve this, the strategy recommends 
that cities with at least 20,000 inhabitants should develop ‘ambitious’ Urban Nature Plans (UNP)3 
and systematically integrate “healthy ecosystems, green infrastructure and nnature-based solutions” 
(EC, 2020: 13; bold in the original). However, the strategy itself admits the relative weakness of such 
non-binding recommendations in achieving broader implementation of biodiversity protection and 
restoration. The recently developed Nature Restoration Law represents the culmination of the EU's 
attempt to enforce the integration of biodiversity into all policy fields, a unicum worldwide (European 
Parliament and European Council, 2024). However, since the Nature Restoration Law was accepted 
in June 2024, its implications could not be analysed within the framework of this dissertation. 

The EU has commissioned a guidance to assist cities in preparing and implementing UNPs by 
elaborating a series of steps to perform when drafting such a plan (EUROCITIES and ICLEI Europe, 
2021). This guidance describes a successful UNP, which should represent “a long-term strategy for 
the future development of the urban area” along with a precise set of objectives, a clear timeline, 
budget allocation, and indication of responsibilities among the relevant built-environment 

2 By EU, I mean the entirety of the three main organisations: the EC, EU Parliament, and EU Council. 
3 In the original text, these plans were referred to as Urban Greening Plans (UGP). Given the increasing 
importance of biodiversity in the EU, the scope of the UGP was broadened to UNP by the EU to encompass 
nature as a whole. The new name can be found at this link (https://environment.ec.europa.eu/topics/urban-
environment/urban-nature-platform_en accessed: 24.03.2025).  
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professionals4 (ibid.: 7). A report drafted for the German Environment Agency (UBA) specifically 
acknowledges the role of NbS in UNPs to overcome existing implementation barriers related to 
political, organisational, institutional, cognitive, and resource-related challenges (Wilk et al., 2021). 
Until now, little scientific literature on UNPs in Europe exists. This literature takes an exploratory 
approach to analyse the compliance of existing urban greening plans with the guidance based on 
interviews and document analysis (Costadone and Vierikko, 2023) and to assess the quality of 
recently developed UNPs based on targets, governance, participation, financing, and monitoring 
criteria (Mahmoud et al., 2025). The results of these investigations revealed fundamental knowledge 
gaps regarding biodiversity in the urban context, whereas cross-collaboration between different 
local public authority departments and the inclusion of further urban actors are still hindered by 
political conflicts of interest. 

In the context of this dissertation, I interpret the call for the integration of NbS in urban planning 
practices, as formulated within the EU Biodiversity Strategy for 2030, as the EU's attempt to 
construct a future imaginary based on biodiversity through the upscaling of NbS. Based on this 
background, I present below the four publications that compose this dissertation. 

3.2 The four publications 
My first publication, chronologically ordered, is titled SStakeholder Participation in the Planning and 
Design of Nature-Based Solutions. Insights from CLEVER Cities Project in Hamburg. This paper 
focuses on the experimental EU-funded Horizon 2020 project CLEVER Cities5. As an innovation action 
(IA), the funding was intended for both research on experiments with NbS and their implementation. 
Within the project, a co-creation approach was deployed to foster large actor participation 
(Mahmoud and Morello, 2021). The project's aim was to co-create NbS in particularly disadvantaged 
communities to test the cost-efficiency of these solutions in socially and economically weak 
contexts. Additionally, other local actors were involved for further insights, allowing perspectives 
from a diverse range of stakeholders to be obtained. The paper specifically analysed the three 
experiments co-created in the Hamburg case study, highlighting challenges encountered during the 
co-creation process and the strategies used to overcome them. Within transition research, we 
conceptualized the different co-created NbS experiments: NbS are the tools through which new 
urban planning practices are intended to transform. For each of the three experiments, we analysed 
the roles of different actors and laypersons, and the coalitions they formed to deliver the results 
promised in the project proposal. The first experiment (CLEVER Corridor) consisted of a series of 
small interventions with a strategic vision at the neighbourhood level. The main built-environment 
professionals driving the development of the experiments (the champions) were part of the project 
team, led by the local public authority and the local urban development agency. A dedicated 
department was created within the local public authority to direct the interventions of the project 
locally. Through continuous engagement with laypersons and support from research institutions, the 
coalition successfully mobilised additional local and supralocal actors. The second experiment (Green 
Roof and Façade, and Rainwater Management) involved rather technical knowledge for the co-
creation of NbS and considered a larger area beyond the project neighbourhood. Consequently, the 
coalition primarily consisted of experts from various fields, with relatively low layperson engagement. 
The final experiment (Green Schoolyards) focused on the use of NbS for educational purposes. In 
this instance, the role of research institutions and local schools was more prominent. Despite the 
very micro scale of the interventions, the co-creation process involved extensive engagement with 

4 “Citizens, academics, as well as representatives of civil society and economic actors” (p. 7) 
5 https://clevercities.eu/ (accessed: 22.03.2025). 
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different administrative levels (local public authority, the school administration of the local 
elementary school, and the Hamburg Ministry of Education).  

The results indicated that NbS offered the opportunity to address various societal challenges 
simultaneously due to a co-creative approach that effectively engaged local and supralocal built-
environment professionals at opportune moments. However, such a process is time- and cost-
intensive, necessitating long-term cooperation structures for the proper implementation of NbS 
beyond the experimental phase. The term ‘NbS’ required translation into German to facilitate 
communication with laypersons. Nevertheless, it was observed that the ‘NbS’ label proved more 
useful in project reports for the EU than in discussions with local built-environment professionals and 
laypersons. Within the main coalition, the urban development agency played a particularly relevant 
role, as it was able to include and mediate with a wide range of local built-environment professionals 
and laypersons. We concluded that "the experimental approach and the co-creation principles that 
sustain the NbS development effort demand a restructuring of decision-making processes by 
learning from the aforementioned approaches and becoming common practice" (Arlati et al., 2021: 
16). 

This initial publication granted me sufficient knowledge about the current EU rhetoric and the 
dynamics created through EU funding schemes at the local level. The next publications step outside 
the EU-funded project bubble and elaborate on criticalities, challenges, solutions, and opportunities 
for NbS upscaling in Europe. 

My second publication NNavigating urban futures: Exploring NbS upscaling discourses, practices, and 
relations in reimagining human-nature relationships, serves as the theoretical foundation for this 
dissertation. An analysis of 41 peer-reviewed papers addressing NbS upscaling in urban contexts 
revealed a plethora of concepts and synonyms for upscaling, each with slightly different nuances 
(Durrant et al., 2018; Lam et al., 2020). Most of these terms align with transition research, defining 
upscaling as the transmigration of innovation from the niche to the regime level (Ehnert, 2022; Geels, 
2024). Despite the existence of numerous transition frameworks (namely MLP, TM, SNM, TIS, SES, 
SETS), the MLP remains the most commonly used conceptual framework for understanding 
upscaling (Geels, 2019). The analysis of the reviewed papers indicates that upscaling is surprisingly 
conceptualized not as a process but as a mechanism through which regimes automatically adopt 
innovations (Sengers et al., 2021; Adams et al., 2023). Furthermore, this conceptualization does not 
offer a convincing framework for nature-based innovations. The paper further elaborates on the 
even more ambiguous and complex concept of NbS. As a recent addition to the urban planner's 
toolkit, NbS represent an appealing type of solution aimed at addressing a wide range of issues, from 
economic and social to environmental.  

Departing from critiques of understanding NbS upscaling as an innovation within transition research, 
I adopted a governance approach to frame NbS upscaling as a means to enact socio-natural 
imaginaries, interconnecting discourses, practices, and relations. The concept of discourse coalitions 
offers an interpretation of the linkages among these three dimensions. Discourses symbolize how 
urban actors 'communicate the right imaginary'; practices refer to upscaling as the 'new routinisation 
of imaginaries'; and relations consider the networks capable of 'promoting or hindering such 
imaginaries'. I concluded that supporting socio-natural imaginaries through NbS upscaling should 
involve “less the invention of new technology and more the rediscovery of traditional solutions [to 
reconnect] with the past and opening up to a set of possible future pathways” (Arlati, 2024b: 11).  

In my third publication, MMapping conflicts of prioritization: National parliamentary discourses on 
urban greening and biodiversity implementation in Germany and Italy, I investigated how the urge 
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for NbS upscaling in the EU documents presented in Sub-section 3.1 influences discourses, practices, 
and relations in the Member States. As a government of governments, the decisions taken at the EU 
level can affect how actors, bodies, and institutions share responsibilities for action across different 
levels of governance (Betsill and Bulkeley, 2006; Scharpf, 2009). This structure is considered highly 
unstable and generates varying responses among the EU Member States (Auel and Raunio, 2014; 
Hooghe and Marks, 2018). Accordingly, I adopted a comparative case study approach to investigate 
these differences in Germany and Italy, following a ‘most similar systems design approach’ 
(Bozonelos et al., 2022). These two countries have comparable governance and planning structures 
regarding environmental issues (ESPON, 2018) while representing the spectrum of the North-South 
politico-economic divide in Europe (Piattoni and Notermans, 2021). As national parliaments are the 
appointed institutions to translate EU decisions into national laws (Scharpf, 2009), I deployed DNA 
of national parliaments verbatim from 2013 to 2023, including the period before and after the EU 
Biodiversity Strategy for 2030, to observe the evolution of the debates about NbS upscaling.  

The results indicated that NbS are not significantly present in these debates. Conversely, there is a 
general agreement on the importance of promoting biodiversity interventions in urban areas, 
regardless of political orientation. However, parliamentarians utilize various strategies to postpone 
decisions (Lamb et al., 2020), often by prioritizing more tangible issues such as mobility.  

To spotlight these strategies, I identified five latent conflicts of urban biodiversity to highlight the 
apparent absence of any conflictual situation concerning urban biodiversity. The Whose fault is it? 
latent conflict describes the tendency of parliamentarians to point to other (usually external to the 
debate) political actors as the cause of problems. In particular, the EU is the most frequently 
accused, as parliamentarians do not view EU influences in domestic affairs positively. For human or 
for nature? describes the divergence of opinions regarding the objective of urban biodiversity 
interventions, namely for human benefit or for nature. Interestingly, I observed that mainly moderate 
right-wing parties, in the majority, introduce the topic of urban biodiversity in the debate, while left-
wing parties tend to agree and integrate it with other elements. You said Z, but what about X and Y? 
refers to the tendency of some parliamentarians to respond to others’ statements by introducing 
new (and often unrelated) issues, destabilizing the discussion towards a non-decision. Is your future 
better than mine? reflects the different imaginaries of urban biodiversity that parliamentarians 
communicate to others. While everyone agreed on the importance of urban biodiversity, other 
imaginaries of cities (e.g. smart city or compact city) prevailed because the elements related to these 
other imaginaries were easier to communicate and closer to a rhetoric of innovation. Finally, the 
Immediate action or step-by-step? latent conflict includes arguments that refer to the urgency of 
action needed to address current challenges. Usually, coalitions in favour of such arguments were in 
the opposition, urging the majority for prompt action. With my conceptualization of these strategies 
as latent conflicts of prioritization, which highlight how urban greening and biodiversity are 
“intertwined with questions of land use, responsibility, materiality, and ideology”, I concluded that, 
in both Germany and Italy, “the vagueness of the arguments on which actors agree even risks 
worsening any attempt to implement urban biodiversity due to particular contextual situations and 
the complexity of the concepts used” (Arlati, 2024a: 122). 

The fourth and last publication, UUnderstanding, communicating, and imagining urban biodiversity in 
German and Italian cities, presents the analysis of four case-study cities conducted by myself and the 
political scientist Melanie Nagel regarding the current state of NbS upscaling at the local level in 
Germany and Italy. The selection followed recent works on case-study research that have examined 
how European cities are addressing climate change (Salvia et al., 2023). By screening the databases 
of international networks of cities for biodiversity and those that participated in EU biodiversity-
related projects, we selected a sample of one small and one large city in Germany (Heidelberg and 
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Hannover) and in Italy (Cesena and Firenze). This selection employed a maximum variation cases 
approach (Flyvbjerg, 2011). Drawing inspiration from urban climate imaginaries (Westman and Castán 
Broto, 2020), we conceptualised the urge to transform urban futures through NbS upscaling as 
urban biodiversity-based imaginaries: “collective discourses about desirable futures based on urban 
biodiversity debated among coalitions of urban actors in the present, informed by past experiences, 
and that materialise in future-oriented policy documents” (Arlati and Nagel, 2025). Based on this 
definition, we argued that it is essential to analyse how built-environment professionals and 
laypersons understand, communicate, and imagine urban biodiversity to grasp how such imaginaries 
are constructed and how they influence local actions. We primarily deployed DNA of local newspaper 
articles from 2019 to 2024, covering the period from the European Green Deal draft to the enactment 
of the Nature Restoration Law. Subsequently, we incorporated the results from DNA with additional 
interviews to address potential gaps from the data collected from the newspaper articles; 
additionally, we conducted site visits in each of the four cities to verify the transformations described 
in the newspaper articles.  

As with the third publication, NbS never appeared in the results. Conversely, built-environment 
professionals referred generically to nature or greening when discussing biodiversity in the urban 
context among themselves and with laypersons. Consequently, built-environment professionals and 
laypersons understand urban biodiversity in different ways, making it difficult to agree on a specific 
solution. Furthermore, the interviews revealed a gap in the relationship between different 
governance levels. Specifically, the German cases considered decisions at the national and regional 
levels positively, whereas in Italy, these levels were unable to provide a significant impact on local 
urban planning. The built-environment professionals considered in the analysis deployed different 
ways to communicate urban biodiversity to the public. Generally, there were considerable differences 
between the German and Italian cases. In Germany, the DNA concepts were more substance-related 
(e.g. ‘urban greening for biodiversity’), while in Italy there was a higher frequency of process-related 
DNA concepts (e.g. ‘participation’). Finally, different imaginaries of urban biodiversity translated into 
different forms of UNP. These forms ranged from political programmes (Firenze) to strategies 
(Heidelberg and Cesena) and plans (Hannover). The content of each plan followed the EU guidance 
for drafting a UNP rather differently. The most significant challenges were identified in the collection 
of data to obtain a picture of the status quo. Considered fundamental by the interviewees for 
implementing actions, drafting the UNP was retained as a highly complex and resource-consuming 
task. We concluded that, for a more holistic integration of biodiversity into urban planning, built-
environment professionals and laypersons “should rather formulate reimaginaries where past, 
present, and future dialogue, thus avoiding the engagement with new branded concepts and 
addressing more fundamental cultural gaps ” (Arlati and Nagel, 2025).  

The results obtained in these four publications are discussed in the following section according to 
the three analytical dimensions of discourses, practices, and relations. Figure 1 provides an overview 
of the results. 
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Figure 1 - Analytical dimensions, definitions, and interpretations (Author, 2025). 
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In this section, I discuss how the urge for NbS upscaling – which I understand as the integration of 
biodiversity into urban planning – is influencing how built-environment professionals envision the 
future of cities based on biodiversity. Because NbS heavily relies on the inclusion of different urban 
actors, who should not be considered a monolithic group but rather a collection of distinct 
individuals with varying preferences and expertise, I suggest using the concept of "built-environment 
professionals" to encompass also those actors that are not directly involved in the practical 
implementation within the city (e.g. planners and architects). This includes individuals or groups 
linked to the construction of the city of the future in various capacities, such as NGOs, media, and 
academics (cf. Grubbauer et al., 2024a; González-Arellano and Gandlgruber, 2025). I consider this 
clarification fundamental, acknowledging that the implementation of urban biodiversity necessitates 
the negotiation of perspectives from a broad spectrum of urban actors to ascertain which types of 
solutions are permissible, by whom, and for what purposes (Bulkeley et al., 2022; Tozer et al., 2022b; 
Li et al., 2025). This analytical approach has yielded a series of unexpected findings that might 
otherwise have remained unrecognized. Most notably, despite the proliferation of scientific articles 
and grey literature advocating for NbS and their upscaling as strategies to address climate change 
and biodiversity loss in urban contexts, the empirical data derived from the case studies analysed do 
not explicitly reflect the discursive utilization of NbS. The subsequent pages will explore the reasons 
underlying this discrepancy through a discussion of discourses, practices, and relations, with the 
objective of comprehending how urban futures centred on biodiversity are shaped by NbS and the 
necessity to upscale these solutions. 

4.1 Discourses: innovation, salvation, and ornamentation 
Although NbS and their upscaling are not explicitly debated at the national and local levels, built-
environment professionals are increasingly discussing how to integrate biodiversity into urban 
planning by referring to concepts such as urban greening or urban nature. These actors contribute 
diverse arguments to the discourse, organized into frames. A frame allows for selecting a problems, 
causes, judgments, and remedies, and for priming a piece of information to make it more visible 
(Entman, 2007; Dewulf et al., 2011). Thus, frames can be used to investigate why and how new 
concepts enter (or fail to enter) the discourse. I identified three distinct frames through which urban 
future imaginaries based on biodiversity can be discussed: uurgent and innovative, bbiodiversity for 
salvation, and bbiodiversity as ornamentation. 

The  urgent and innovative frame identifies built-environment professionals discussing the urgencies 
posed by current climate change and biodiversity loss challenges and the consequent need for a 
quick response. Discourses developed within this frame understand NbS as an innovative approach 
to urban biodiversity, aiming to fundamentally change current unsustainable urban planning 
practices by selecting innovative solutions over more traditional ones. The selection of innovations is 
deemed more favourable due to the necessity to demonstrate rapid change in a situation of urgency. 
Political scientists have conceptualized the pressure for urgent actions as politics of urgency, 
describing the dynamics by which cities are asked to act quickly in the name of solutionism 
(Pfotenhauer et al., 2022; Haarstad et al., 2023). The CLEVER Cities experience analysed in the first 
publication was nested within the EU’s urge to test innovative NbS. The contractual agreement 
between project partners and the EU placed pressure on delivering successful results against given 
deadlines, leading to some straightforward decisions that meant abandoning alternative solutions 
unable to demonstrate sufficient innovative potential. Similarly, discourses on urgency and 
innovation permeate the parliamentary debates analysed in the third publication. Deployed as 
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justification for specific decisions, with the conceptualization of the Immediate action or step-by-step? 
latent conflict, I have shown main differences in the actions proposed by the discourse coalitions. 
The governing coalitions, confident in their leading position, have been observed to tend towards 
favouring a ‘step-by-step’ approach, carefully measuring their actions to avoid mistakes and calling 
for caution. In contrast, the opposition urges immediate action and tends to expose the lacunae in 
the government’s performance, attempting to destabilize the majority coalitions. Concerning urban 
biodiversity specifically, discourse coalitions composed of right-wing parties have been observed to 
introduce the discussion on greening solutions first. The discourse coalition of left-leaning parties 
responded by affirming the need for more urban biodiversity projects and accusing the opposing 
coalition of hindering progress through inaction. As highlighted in the fourth publication, time is 
primarily a valuable resource for cities to demonstrate their capacity to respond to current challenges 
linked to biodiversity loss in cities. While various policy documents at the local level do not emphasize 
the urgency of action but frame the current situation as difficult and uncertain, interviews revealed 
the necessity to demonstrate changes within the political mandate of public administration. In such 
a context, cities struggle to keep pace with the urgency of change and are overwhelmed by the 
uncertainty of the future (Heidelberg). Especially in the last 12 months of the analysed period, DNA 
networks have shown the discourse evolving towards an emphasis on implementing new measures 
as a response to the urgency of current challenges, particularly in the Italian cases (Firenze, Cesena).  

The  biodiversity for salvation frame portrays NbS as the tool through which to integrate biodiversity 
into urban planning as a solution to current disasters and crises. Discourses uttered following this 
frame attribute to urban biodiversity a special, mystified role of saviour, whereby the future of 
humankind is highly dependent on nature. Accordingly, urban development is the problem and 
fostering urban biodiversity is the remedy. Built-environment professionals using this frame feel 
justified for their actions if they consider biodiversity when advertising and defending their positions, 
characterised by a ‘green is good’ understanding and considering non-natural solutions less 
sustainable (Angelo, 2021). In the third publication, the Is your future better than mine? latent conflict 
describes the frictions between discourse coalitions supporting diverse types of future imaginaries. 
The results show that there is no real conflict between different imaginaries as long as they are based 
on biodiversity. This general agreement about the goodness of biodiversity, I argue, halts any 
relevant discussion on the issue at its start and does not allow for further investigation, usually 
resulting in a change of topic. However, this frame is often challenged by the discourse coalition 
composed of extremists from right-wing parties (but not exclusively), who depict this framing as 
overly negative, threatening, and alarmist. The reason for polarization here seems to lie within the 
ways of communicating such futures rather than the futures themselves. Concerning the local level 
investigated in the fourth publication, the debate about urban biodiversity intensifies at specific 
points during the analysed period, notably in relation to the COVID pandemic and natural disasters. 
In these cases, this frame is used to justify that natural elements are optimal solutions to climate 
change issues. The multi-dimensionality of urban biodiversity is underscored by the frequency of DNA 
concepts related to climate change, health, and security issues (Heidelberg and Cesena). However, 
when it comes to factual implementation, the biodiversity for salvation frame loses its momentum. 
Analysing the projects of urban biodiversity implemented in the four cities, a correlation was 
observed between contested projects and a greater presence of urban biodiversity-related DNA 
concepts, as the problems with raccoons in Heidelberg or the tree-cutting actions in some streets in 
Firenze suggest. 

Finally, bbiodiversity as oornamentation refers to a novel consideration of the urban as a possible 
habitat for biodiversity. Based on the concept of ‘urbanised nature’, Angelo (2021), understands it as 
“ideas about nature that have been transformed by urbanization”, reflecting those discourses that 
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promote biodiversity in the city as conforming to aesthetic standards in contrast to the ‘wild and evil’ 
biodiversity outside the city (ibid.: 24). Thus, when selecting solutions, built-environment 
professionals prefer a more curated form of intervention that might not sufficiently consider the 
quantity and quality of biological diversity as required by the definition of biodiversity according to 
urban biodiversity research (see for instance Nilon and Aronson, 2023). Analysing the dynamic 
evolution of the debate in the third publication, resistance was noted, particularly in Italy, prior to 
the drafting of the EU Biodiversity Strategy for 2030. During this time, biodiversity topics were 
frequently overshadowed by more technological solutions. The You said Z, but what about X and Y? 
latent conflict symbolizes such resistance from the discourse coalition organized around opposition 
parties by introducing new and unrelated topics to divert attention from the issue at hand, de facto 
contributing to delaying action. In Germany, sensitivity towards biodiversity in the city entered the 
debate earlier, as per the white paper “Green in the city” (BMUB, 2018). The latent conflict For human 
or for nature? identified in the parliamentary debates analysed exemplifies this frame, showing the 
presence of concepts alternating between urban biodiversity interventions for human benefit or for 
nature. In general, all the latent conflicts identified in the third publication demonstrate how 
governing coalitions can exploit contentious situations by integrating new perspectives, expanding 
their existing framings, and minimizing opposition. In my fourth publication, I showed how the local-
level debates reflect an understanding of urban biodiversity that primarily embodies an idea of 
curated and aesthetically appealing nature, while untouched nature belongs to external areas in 
large parks designated as nature experience areas. However, an increasing number of newspaper 
articles relate to specific insects, animals, or plants and their behaviours concerning the urban 
environment, including a broader spectrum of urban actors. This demonstrates a willingness to 
extend the debate beyond the ‘usual suspects’ (Frantzeskaki, 2019) and explore new ways of 
communicating these features, as exemplified by the prominent DNA concept related to native 
plants and animals in Hannover and Cesena. 

4.2 Practices: sites of knowing and organising 
Extending the analysis from the discourses dimension, urban planning practices that deploy 
biodiversity can also be examined to understand the influences of the EU Biodiversity Strategy for 
2030 on Member States. The concept of ‘site’ has proven useful in identifying such practices. A site 
describes a geographically and temporally discrete location that spotlights the practice under 
analysis in relation to other events and phenomena (Nicolini, 2011). Practices can be studied through 
the acts of knowing and organising, during which knowledge is generated (Nicolini and Monteiro, 
2016). In this dissertation, I identify four sites where imaginaries are discursively built through 
knowing and organising: eexperiment, academic and grey lliterature, nnational pparliaments, and the 
UNP. 

The eexperiment as a site, analysed in the first publication, defines the initial stage for the 
development of NbS. As an EU-funded activity, the entire experimental process established clear 
geographical and temporal boundaries for the practice. This experiment was organised according to 
a co-creation guidance developed specifically for the project: the steps of co-planning, co-design, co-
implementation, and co-monitoring were planned from the outset for each intervention by the 
project team (Mahmoud and Morello, 2021). While the experimental nature of the solutions tested 
within the experiment was clear to the project team, this was not communicated to external 
participants, as referring to these solutions as ‘only an experiment’ would have diminished local 
interest in participation (see Subsection 4.3). It is important to note that the literature on NbS was 
not well developed at the time the experiment was conducted, thus the experiment was seen as a 
knowledge generator. The most interesting finding in this context was that NbS primarily served as 
a way to communicate project activities to the EU rather than to the participants. Current greening 
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practices did not need to be relabelled but were ‘updated’ to incorporate the co-creative aspect 
introduced by the project structure. The connection with routines appears crucial: the local public 
authority had to navigate internal bureaucracies to bypass the routinised practices of approval and 
permission, requiring considerable time and effort. Most limitations arose when unresolved 
regulations reduced built-environment professionals’ scope for action. In this case, the experimental 
label facilitated some solutions, sparking innovative approaches to routinised practices but remained 
largely confined within the project. The push for upscaling within the EU intensified as the project 
was already underway. The mechanistic understanding of NbS upscaling, alongside the ‘project’ 
character of CLEVER Cities, discouraged broader reflections about the post-project period. However, 
built-environment professionals and laypersons sought to establish partnerships for the 
management and care of the interventions and distribute responsibilities. 

Understanding lliterature (scientific and grey) as a site concerning NbS upscaling is useful here. While 
the results in the third and fourth publications reveal that little attention is paid to NbS and upscaling, 
these topics are extensively discussed in literature both worldwide (Section 2) and specifically within 
the EU (Section 3), in a continuous exchange between scientific work and policy documents. NbS 
before and NbS upscaling after having received significant attention in the last 10 years in response 
to increasingly extreme and frequent natural disasters, for which solutions are urgently needed 
(Section 4.1). While some researchers offer relevant critiques, a correct application of NbS and their 
upscaling is advocated to revolutionise urban planning for biodiversity in light of sustainability 
(Frantzeskaki et al., 2022). Due to uncertainty about the future, the literature supports the 
production of knowledge and solutions from various built-environment professionals. However, the 
call for broad participation increases the ambiguity between rhetoric and academic work. Academic 
and grey literature discussing NbS and their upscaling has significant implications for national and 
local policy documents. An analysis of these documents revealed the presence of the same sources 
cited as part of the problem and solution framing, with concepts of NbS and upscaling (or their 
synonyms) repeated to gain credibility. 

In the third contribution, my analysis focused on a particular type of site: the nnational parliaments. 
These places are characterised by clear geographical and temporal boundaries. Parliaments 
represent an institutional setting where the acts of knowing and organising acquire a certain degree 
of solemnity. As representatives of the government working publicly, parliamentary debates follow 
definite procedures, where speakers must carefully consider what they say and how within the 
allocated time. As a peculiarity, these procedures remain confined to the place and time of the 
parliaments. This understanding of parliaments as temporally defined associates this site with the 
notion of an event as an isolated situation, which is analytically distinct from the practice (Nicolini, 
2009: 1405). Nonetheless, each parliamentary session builds logically on previous sessions 
dominated by the same highly procedural set of practices. It is this continuity that facilitates the 
generation of knowledge through exchanges between governing coalitions and oppositions. This 
knowledge does not aim to change the statutory rituals of parliamentary debates but influences 
practices at other governance levels. In fact, the analysis of policy documents at national and local 
levels shows the effects of decisions made in parliaments, especially when these decisions are 
translated into laws. Additionally, non-decisions by parliamentarians also have influences. The latent 
conflicts identified highlight tensions between the urgency for action and its delays. These conflicts 
often reflect delays in actions related to urban biodiversity, resulting from prioritisation in 
policymaking. I argue that urban biodiversity practices are too localised to be thoroughly understood 
and meaningfully discussed at the national level. Perhaps, due to the non-decisions at the national 
level, the debates at the local level largely concern cross-collaboration practices in addressing multi-
dimensional challenges, where urban biodiversity through NbS can serve as a solution. 
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Finally, the  UNP can be regarded as a site where new practices can emerge. The UNP is defined as a 
holistic strategy that integrates biodiversity into urban planning practices to counter the effects of 
climate change and reverse the trend of biodiversity loss, starting from the urban context. Thus, 
addressing biodiversity has become an urban matter. Two main coalitions are identified: the local 
public authority, with the support of specialists, and the oppositions and laypersons who demand 
focus on other issues. The analysis of local UNPs and interviews revealed the complexity of drafting 
such plans: the draft of a UNP implies integrating a wider set of existing strategies, regulations, and 
plans, and merging knowledge and concepts from diverse disciplines such as planning, policy, 
sociology, medicine, and biology. In many cases, the UNP is defined as a plan for open spaces, 
including elements beyond biodiversity. Thus, the UNP presents an opportunity for these cities to 
connect and reimagine existing plans and strategies into new forms of urban planning through 
biodiversity. The draft of the UNP is expected to follow a methodical approach (Nicolini, 2009), 
represented by the guidance promoted by the EU (EUROCITIES and ICLEI Europe, 2021). The 
analysed UNPs bear traces of the suggested stepping-stones but display a wide variety of responses. 
Heidelberg and Cesena’s UNPs take the form of a strategy. At the time of analysis, Firenze had a 
political programme, a list of good practices to implement. Hannover was the only case with a formal 
plan. In most cases, the status quo analysis and the definition of a future vision are presented with 
varying depth, while there is a significant difference in translating the vision into actionable objectives 
and in the periods considered. Notably, none of the analysed UNPs refer to NbS and their upscaling, 
while the overarching policy documents, to which these UNPs refer, do. Differences also exist 
regarding the relationship with policy documents at other governance levels. The two Italian cases 
are not strongly influenced by the regional level, as this is not maintained to contribute significantly 
to the issue. Interviews revealed that local public authorities tend to select opportunities that are 
easier to access for funding. Cesena, a city well-connected to international city networks, 
demonstrated the necessity to seek additional projects and funding to proceed with their actions in 
signing the Green City Accord. Instead, the regional and national levels are deemed more supportive 
in Germany, as confirmed by the biodiversity law in Baden-Württemberg. Interestingly, I observed a 
correlation between contested projects and a higher presence of urban biodiversity-related DNA 
concepts, suggesting the influence of urban biodiversity on politics when it intersects with everyday 
life. 

4.3 Relations: knowledge, opinions, responsibilities 
Focusing on relations involves analysing the interactions between different actors. This dimension 
was fundamental to identifying those actors who can be defined as built-environment professionals 
in the field of urban biodiversity. The ‘tertius’ plays a unique role in the innovation process by 
exercising its capacity to create, hinder, or eliminate relations (Obstfeld, 2017). A ‘tertius’ can either 
fill a void between networks (structural hole, Burt, 2004) or act from within a network (structural 
fold, Vedres and Stark, 2010). The tertius can have three orientations: the tertius gaudens, the tertius 
iungens, and the conduit (Obstfeld et al., 2014: 147). The results from the publications show that built-
environment professionals generally agree on an imaginary based on the importance of biodiversity 
integration in urban planning. This translates at a first glance into the presence of one large discourse 
coalition. Thus, some of the ‘tertius’ identified in this research undertake a somewhat 
counterintuitive action within the network, stimulating existing networks with new flows of 
information that may split this large discourse coalition into more discourse coalitions. In this 
dissertation, I have identified three relations of biodiversity: llegitimacy, iinfluence, and  agency. 

Given the complexity of urban biodiversity, the relation llegitimacy addresses the ability of a specific 
actor to function as a reference point in enhancing the understanding of how urban biodiversity 
functions. Built-environment professionals, including scientists, academics, botanists, and even 
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doctors, are new entrants in this field, contributing new scientific information and evidence. The 
complexity of dealing with urban biodiversity has contributed to creating space for these actors to 
become relevant in urban planning decisions beyond urban planners and architects. Given the high 
diversity of built-environment professionals in the coalition, this type of relation has the responsibility 
to explain complex concepts in an accessible manner and facilitate their sharing. Thus, it plays a 
fundamental role in building or reinforcing relations between nodes that, although part of the same 
coalitions, were not directly linked (structural fold). The built-environment professional belonging to 
academia and business in Firenze was selected by the local public authority to drive the development 
of the UNP. This strategic choice aimed to connect various built-environment professionals from 
different disciplines in a collaborative effort, recalling the tertius iungens orientation. Similarly, the 
sharing of information can yield the opposite result, creating fractures within an already stable group 
by introducing different perspectives. While confrontation can enhance discussion, the analysis in 
the fourth publication reports two cases of citizens’ protests aligning with far-right orientations due 
to the acquisition of new information in Cesena and Firenze. Starting with a small group, these 
protests gained supporters and expanded (tertius gaudens). They received extensive media 
coverage due to their somewhat violent reactions, particularly in Firenze. 

The iinfluence relations type examines how built-environment professionals share their ideas to 
persuade others to join their cause. In the empirical cases analysed in my third publication, politicians 
have been found to embody this relation type. While the politicians in the majority group typically 
navigate different domains in their speeches, the opposition often has limited time to react, focusing 
on countering the majority's perspective with counterarguments. Interestingly, results show that 
right-wing parties are responsible for introducing biodiversity-related concepts into the debate. 
Conversely, left-wing opposition politicians act as tertius gaudens, spotlighting related arguments 
while primarily diverging on housing, equity, and justice issues. Right-wing opposition, however, 
tends to employ more abrupt tactics, including personal attacks or forcing a sudden change in 
discourse direction. In this context, this relation type refers to a tertius gaudens filling a structural 
hole as an outsider to the large discourse coalition. The analysis in the fourth publication reveals 
additional built-environment professionals belonging to this relation type. The NGO in Heidelberg, 
part of the discourse coalition supporting urban biodiversity, serves as an information conduit 
between the environmental department and others within the local public authority. However, the 
analysis shows that relations mediated by this built-environment professional often involve the 
environmental department too late in discussions to significantly integrate urban biodiversity. The 
media plays a particular role by highlighting specific events over others. By favouring more 
sensational and divisive events, the media tends to increase the visibility of conflictual situations. 

Finally, the aagency type refers to specific relations aimed at enhancing awareness to create 
responsible and proactive built-environment professionals. With this type, I refer to engaging people 
in addition to merely sharing information and knowledge. The local urban development agency in 
the first publication exemplifies this relation type by leveraging its past experiences with local built-
environment professionals and laypersons (tertius gaudens). By engaging these actors, the local 
urban development agency ensured prompt collaboration from the right individuals or groups, which 
was also useful for organising future maintenance after the project's completion. The analysis in the 
fourth publication identifies the Citizens’ Council for the Environment (CpA), appointed by the local 
authority in Cesena, as fulfilling this relation type. The CpA was created to mobilise built-environment 
professionals and laypersons on a voluntary basis to engage in local public authority decisions on 
environmental matters (tertius iungens). Initially a well-established group, internal dynamics within 
the CpA and a general disinterest from the local public authority in considering the CpA's suggestions 
have hindered genuine responsibility for integrating urban biodiversity. An additional built-
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environment professional is represented by the insect alliance in Hannover, a loose network of 
various individuals or groups. Thanks to its commitment, the insect alliance manages the network's 
communication activities for better biodiversity integration. By employing a unified communication 
strategy, the insect alliance is readily identifiable as a cohesive group, activating responsibilities 
among a broad range of connected built-environment professionals (conduit).  
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In this dissertation, I investigated the process of upscaling nature-based solutions (NbS) in the 
European Union (EU) context as a means to integrate biodiversity into urban planning (EC, 2020). 
The EU has assumed a leading role, globally in both the research and implementation of NbS (Davies 
et al., 2021; El Harrak and Lemaitre, 2023), making it a suitable case for this dissertation. Upscaling 
solutions has become imperative in times dominated by the climate crisis and uncertainty about the 
future to urgently foster broader institutional change for future urban transformation (Evans et al., 
2016; Castán Broto and Bulkeley, 2018; Ehnert, 2022). Transition research conceptualises upscaling 
as the adoption of innovations into current practices (Durrant et al., 2018; Lam et al., 2020). The Multi-
Level Perspective (MLP) is a conceptual framework that stands out in transition research to outline 
the expected relationship between the niche, regime, and landscape levels in upscaling (Geels, 2004, 
2024).  

Drawing on the literature review, I identified a series of conceptual and operational criticisms 
concerning NbS upscaling. Concerning the first type of criticisms, both NbS and upscaling concepts 
are described in the urban planning literature as ambiguous. The NbS definition as provided by the 
United Nation is considered to be non-specific, making it difficult to delineate a boundary between 
what constitutes an NbS and what does not (O’Sullivan et al., 2020; Seddon et al., 2020; Pineda-Pinto 
et al., 2022; Lemes de Oliveira, 2025). Upscaling is often referred to in transition literature as a 
mechanism expected to occur automatically once the solution has matured enough to leave the 
experimental phase, thus downplaying the importance of examining what happens after upscaling 
(Sengers et al., 2021; Pfotenhauer et al., 2022; Bulkeley, 2023). Operationally, both NbS and upscaling 
have been criticized for their solutionism. A solutionist understanding of NbS and upscaling implies 
that alternative solutions which are not labelled as NbS and cannot be upscaled risk being 
automatically disregarded (Castán Broto and Bulkeley, 2018; Pfotenhauer et al., 2022; Li et al., 2025). 
From this perspective, failures do not count as sources of learning (Karvonen and Bylund, 2023). 
Finally, the conceptualization of NbS upscaling by transition research fails to consider the high 
politicization typical of environmental issues, whereby built-environment professionals disagree on 
which types of nature are permitted, by whom, and for what purposes (Bulkeley et al., 2022; Tozer 
et al., 2022b). Thus, in this dissertation I attempted to answer the following research question: How 
does the upscaling of nature-based solutions shape visions of urban futures to enhance biodiversity in 
European cities? 

To answer this research question, this dissertation advances the understanding of NbS upscaling as 
a collective process to define, stabilize, and enact a specific urban future imaginary based on 
biodiversity. The concept of social imaginary (Jasanoff, 2015; Angelo, 2021) highlights the tensions 
between built-environment professionals when debating possible urban futures. Each imaginary 
supports specific ideas about what the problem is and what the right solution should be. Thus, the 
notion of imaginary is regarded as a powerful instrument that urban stakeholders can deploy 
performatively, thereby shaping actions and inactions. I define these actors more broadly as built-
environment professionals (Grubbauer et al., 2024a). I propose an analytical framework composed 
of three distinct yet interrelated analytical lenses: discourses, practices, and relations. In discourse 
analysis, a discourse identifies an “ensemble of ideas, concepts and categories through which 
meaning is given to social and physical phenomena” (Hajer and Versteeg, 2005: 175). This ensemble 
is organised in a ‘frame’, a set of stable principles that assists individuals within that frame in selecting 
the problem, the justification, and the remedy, while priming specific pieces of information over 
others (Entman, 2007). In practice theory, practices are “meaning-making, identity-forming, and 
order-producing activities [which form] complex nets with dense patterns and mutual references” 
(Nicolini, 2011). The concept of ‘site’ allows for the geographical and temporal identification of a 
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practice within its broader context and relates it to other practices through acts of knowing and 
organising (Nicolini, 2011). In social network analysis, relations consider the types of interaction 
(direct or indirect) between at least two nodes and how networks are formed (Obstfeld et al., 2014). 
The ‘tertius’ identifies the “behavior by which an actor influences, manages, or facilitates interactions 
between other actors”, whereby three orientations of tertius gaudens, tertius iungens, and conduit 
are identified (Obstfeld et al., 2014: 141). Because my interest lies primarily on investigating how 
diverse built-environment professionals debate the topics of NbS and urban biodiversity, I take a 
discursive stance in the analysis of the three dimensions of discourses, practices, and relations. 
Consequently, the concept of discourse coalition, defined as a “group of actors that, in the context 
of an identifiable set of practices, share the usage of a particular set of storylines over a particular 
period of time” (Hajer, 2006: 70), offers the possibility to analyse the interconnections between 
discourses, practices, and relations discursively.  

My dissertation investigated the process of upscaling NbS within the European Union context, 
focusing on their integration into urban planning. This research was advanced through four 
independent but interconnected publications that examined NbS upscaling from three distinct 
perspectives. The first publication draws insights from an EU-funded project, serving as a case study 
heavily influenced by the EU. The second publication critically analyses the existing literature to 
establish a robust analytical framework for the dissertation's work. The remaining two publications 
empirically investigate debates at the national and local levels through case studies, employing 
discourse network analysis (DNA). A relatively recent methodology in political science, DNA 
operationalizes the concept of discourse coalitions, enabling the study of diverse debates over time 
and revealing the evolution of concepts articulated by actors and the networks they form (Leifeld, 
2017; Nagel and Satoh, 2019). This made DNA particularly suitable for addressing the dissertation's 
central research question regarding how NbS upscaling shapes visions of urban futures to enhance 
biodiversity in European cities. 

The application of DNA is not commonly observed within the urban planning discipline; in turn, it is 
prudent to reflect upon the utilization of this methodology for its further application in this field. 
Firstly, the DNA methodology necessitates the compilation of a codebook, which comprises a list of 
concepts with their respective descriptions. The compilation of the codebook requires frequent 
revisions during the analysis. Codebook preparation and revision present challenges when multiple 
coders are involved, as exemplified in the fourth publication of this dissertation. In such scenarios, 
consistent dialogue is essential for ensuring uniform code definition and interpretation. 
Nevertheless, this initial, albeit demanding, effort is vital for more efficient and precise coding, 
ultimately facilitating subsequent tasks. Secondly, the selection of source types from which to draw 
information is a relevant part of the process, specifically parliamentary protocols and newspaper 
articles in the case of this dissertation. The former comprises longer texts from spokespersons, 
incorporating both prepared speech elements and frequent improvisation and emotional 
expression. The latter consists of written texts typically not exceeding 1,000 words. Notably, these 
are smaller spaces in which to convey messages to considerably different audiences, employing 
varied styles and rules. Despite these differences, both can significantly influence the decisions and 
actions of built-environment professionals and laypersons. Parliamentary debates function as the 
primary communication channel for the government, as well as a control mechanism enhancing the 
transparency of government work. Newspapers primarily serve a control function while aiming to 
reach a broader public. Finally, I assert that DNA alone is insufficient. Even though the methodology 
leverages all quantitative tools from SNA, structuring the analysis solely around DNA in the context 
of urban biodiversity would inevitably result in a loss of critical information, particularly given the 
absence of visible coalitions or polarizations. This observation is evident in the third publication, 
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wherein the framework established by Lamb et al. proved instrumental in interpreting parliamentary 
discourses as strategic engagements by actors aimed at deferring decisions. This was conceptualized 
through the analytical tool of latent conflict to elucidate what was underscored in certain decisions. 
Similarly, the fourth publication encountered the limitation of DNA in providing a comprehensive 
understanding of communal biodiversity actions, as newspapers tended to depict the extremes of 
the debate, thus either best practices or high confrontations. In this instance, the methodology was 
enriched with the results from interviews, site visits, and mapping activities.  

The findings derived from the four publications compiled within this dissertation reveal a distinct and 
substantial discourse coalition centred on the imperative of integrating biodiversity into urban 
planning. However, through an examination of discourses, practices, and relations, internal dynamics 
within this coalition were identified, thereby enabling the exploration of divergent future imaginaries. 

The analytical dimension of discourses focuses on identifying different ‘frames’ that discourse 
coalitions adopt to propose their imaginaries based on urban biodiversity through selecting and 
priming NbS upscaling. The uurgent and innovative frame highlights the necessity for built-
environment professionals to valorise innovations over non-innovative solutions, using urgency as 
justification. Through bbiodiversity for salvation, biodiversity is positioned as a saviour due to its 
potential to address climate change-related disasters, creating a narrative in which human survival 
depends on biodiversity. BBiodiversity as ornamentation reflects the tendency of built-environment 
professionals to favour biodiversity-based solutions that feature a curated and aesthetically pleasing 
type of biodiversity. The three frames demonstrate that built-environment professionals employ 
different strategies to increase sensitivity towards biodiversity topics. However, these frames are 
limited by their primary focus on human needs in urban biodiversity. The highly scientific nature of 
urban biodiversity increases the difficulty of communicating biodiversity clearly for both laypersons 
and built-environment professionals, which causes the discourses to remain superficial. Because 
urban biodiversity relevance receives thorough support from all, built-environment professionals do 
not perceive the need for further discussion. Conversely, other topics (e.g. mobility) are prioritised 
as easier to understand and communicate, while urban biodiversity interventions are delayed or 
shelved. Consequently, discourses about urban biodiversity fail to translate into decisions that 
challenge existing systems of practice. Thus, I have observed a ‘vicious cycle’ where laypersons face 
knowledge barriers in understanding urban biodiversity interventions, and built-environment 
professionals struggle to communicate these interventions clearly. 

The analytical dimension of practices aims to investigate where and how built-environment 
professionals build imaginaries based on biodiversity through sites of knowing and organising. The 
experiment as a ‘site’ emphasises learning by doing, transcending geographical and temporal 
boundaries, where a joint effort from built-environment professionals and laypersons should focus 
on planning for what follows the experiment. The lliterature as a ‘site’ underscores the importance 
of advancing research on NbS and urban biodiversity that engages with grey literature in a 
continuous dialogue. The nnational pparliaments are highly organised ‘sites’ that can significantly 
influence both local practices and European decisions. The UUNP as a ‘site’ allows for the merging of 
different types of knowledge and necessitates collaboration among a diverse set of built-
environment professionals. The results reveal that integrating practices learned during the 
experiment into current practices remains arduous when the project structure disappears. The 
literature discusses NbS, upscaling, and urban biodiversity thoroughly, but influences outside it are 
not visible in the cases analysed. The parliaments influence practices through their decisions and non-
decisions equivalently, whereby urban biodiversity is not significantly discussed and the focus is 
diverted on other issues. The UNP provides a fertile ground for new practices, but its complex nature 
makes it challenging for cities to draft an UNP in its complete form. Thus, it appears that none of 
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these sites truly influences each other, as built-environment professionals are not fully capable of 
switching between these sites to know and organise. I argue that each site functionally contributes 
to biodiversity imaginaries, but those sites struggle to be carried forward into other sites and into 
implementation. 

The analytical dimension of relations seeks to spotlight which types of interactions are activated to 
foster imaginaries of urban biodiversity through NbS upscaling as a relational phenomenon, thereby 
identifying who belongs to the discourse coalitions and how these coalitions evolve. I have identified 
three types of relations. The llegitimacy type represents the relations aimed at representing a trusted 
centre of sharing information (usually scientific) about biodiversity within the network. The iinfluence 
relations type seeks to actively change the framing of other built-environment professionals and 
laypersons. The aagency type focuses on sharing responsibilities to motivate and guide local built-
environment professionals and laypersons to take action. These three types of relations reflect the 
involvement of new built-environment professionals in the integration of biodiversity into urban 
planning, namely botanists and doctors, politicians and media, and NGOs and laypersons. Due to the 
high diversity of these actors, finding an effective way to communicate about NbS, upscaling, and 
biodiversity is imperative. Notably, I observed no significant difference in political orientations 
regarding support for urban biodiversity integration into urban planning in the examined cases at the 
national level. Conversely, at the local level it was observed a prominence of politicians belonging to 
the progressist wing, which was a deciding factor for the selection of the cities to be analysed as 
case studies, too. The work in these types of relations tends to destabilise the large discourse 
coalitions’ agreement on biodiversity by introducing new information and perspectives into the 
debate. This destabilisation leads to two opposing results. First, it provides additional knowledge to 
unpack the complexity of urban biodiversity and fosters more informed discussions for change. 
Second, it serves to divide supporters and create insecurity, introducing new arguments that result 
in delays in decision-making. 

Investigating how urban futures centred on biodiversity are shaped, and by whom through NbS and 
the necessity to upscale them, using the analytical dimensions of discourses, practices, and relations, 
has permitted the advancement of the following conclusions.  

Firstly, although the concept of NbS is extensively debated within academic literature and 
unequivocally mandated by policy actors, it fails to be consistently integrated into local discussions. 
Instead, terms such as ‘urban biodiversity’, ‘urban green’, and ‘urban nature’ are more frequently 
employed in the common discourse of built-environment professionals. However, a rigorous analysis 
of the case studies revealed a significant lack of consensus regarding the precise meaning of these 
terms, with ‘urban biodiversity’, in particular, proving to be highly scientific and inherently complex. 
Due to this intrinsic complexity, both political and public debates in the empirical cases consistently 
remain superficial, with biodiversity generally perceived as a universally positive concept without 
deeper, critical examination. This dynamic significantly diminishes the level of discourse concerning 
urban biodiversity and its effective implementation, whereby NbS are often presented as a ready-to-
use promise primarily intended to enhance urban conditions for humans, consequently obscuring 
their potential contribution to urban natural systems. Consequently, the empirical material strongly 
indicated limited critical reflection, informed decision-making, and proactive action by built-
environment professionals, who instead consistently prioritize other more comprehensible and 
tractable topics. Similarly, the imperative for upscaling is framed as a necessary action to undertake, 
yet it conspicuously lacks analytical depth and robust empirical evidence in the practical work of built-
environment professionals. While the scientific literature has advanced pertinent critiques of this 
concept, built-environment professionals still struggle significantly with the practical application of 
innovative solutions on the ground, as exemplified by the CLEVER Cities experiments in the first 
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publication, and their systemic adoption within a broader framework, such as the UNP, as critically 
analysed in the fourth publication. 

Secondly, my research aimed to elucidate the identities of built-environment professionals and the 
dynamic processes they follow in their pursuit of deploying NbS and achieving their upscaling. The 
analytical tool of discourse coalitions effectively depicted groups comprising a diverse amalgamation 
of individuals, occasionally encompassing those with overtly divergent political affiliations, including 
extremist and conservative representatives. The theoretical and empirical work has demonstrated 
the introduction of new built-environment professionals (like doctors and media) and novel 
discursive practices (such as the UNP) into biodiversity planning as a critical urban concern. Despite 
a shared understanding among built-environment professionals regarding the substantial benefits 
of implementing NbS in support of urban biodiversity, there is a notable and concerning absence of 
coordinated efforts in decision-making and subsequent action. This is compellingly substantiated by 
the analysis of parliamentary debates, wherein decisions are frequently postponed due to the 
emergence of ‘latent conflicts’, and by the examination of public debates, where deliberate 
attempts to destabilize existing agreements on biodiversity through the introduction of novel 
information and alternative perspectives have been clearly observed. The work of built-environment 
professionals in providing new information serves two primary and often conflicting functions: on 
one hand, it aims at reducing the inherent complexity of urban biodiversity; on the other hand, it 
paradoxically serves to create divides between supporters, thereby generating insecurity. The 
analysis has demonstrably shown how right-wing extremists, but not exclusively, demonstrate their 
ability to strategically leverage a generally agreeable, yet often misinformed electorate under the 
banners of sustainability, nature protection, and innovation. Therefore, there is a significant and 
inherent risk that NbS could be strategically misused as a potent tool to encourage other actors to 
undertake hazardous and precipitous actions, thereby diverting crucial attention from actual, 
pressing problems. 

Lastly, I would like to critically reflect upon the concept of social imaginary as the foundational 
theoretical framework for this research. The potency of the imaginary proved exceptionally helpful 
in conceptualizing the work of built-environment professionals in terms of a fundamentally discursive 
activity. Given the inherent diversity of built-environment professionals, a pervasive problem of 
communication between different actors and levels, as well as a distinct lack of mutual referencing 
among various urban planning tools, appears to be consistently prevalent. My research has identified 
a ‘vicious cycle’ where laypersons consistently face significant knowledge barriers in comprehending 
urban biodiversity interventions, and urban-environment professionals struggle profoundly to 
communicate these interventions with clarity. Empirical evidence highlights a varied landscape of 
communication strategies, with policy documents consistently prioritizing ‘innovative solutions’ and 
NbS within the overarching European funding framework. The classification of these within the five 
‘latent conflicts’ in parliamentary debates strongly suggests that implicit meanings are as significant 
as explicit statements, thereby underscoring the intricate and often overlooked relationship 
between urban biodiversity and other critical urban issues. The concept of NbS and its respective 
upscaling in the form of the UNP, while envisioned as multi-dimensional and intersectoral, instead 
remain tools of elitists able to mobilise resources for innovative solutions and remain siloed in the 
field of their competences without a real integration in the broader urban planning system. 
Furthermore, the diversity of analysed UNPs, encompassing plans, strategies, and programs, reflects 
a pragmatic response to often unspecific and ambiguous EU requirements. This highlights a relatively 
weak exchange of information across different governance levels and unequivocally underscores the 
necessity for more precise and effective communication protocols. Such crucial improvement could 
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be significantly facilitated through the mediation of key built-environment professionals who 
function as crucial intermediaries between policies, politics, nature, and the built environment. 

Considering the research conducted in this dissertation, I propose a theoretical and an empirical line 
of inquiry. A theoretical line of inquiry could focus on deepening the exploration of the increased 
interest in environmental-related topics among built-environment professionals and laypersons that 
can be ascribed to right-wing political orientations, commonly known as eco-fascism. This 
phenomenon describes the tendency of right-wing individuals or groups to support environmental 
issues to gain visibility and trust from those of other political orientations (Bramwell, 1985; Moore 
and Roberts, 2022). While eco-fascism is not a new concept, phenomena that can be described 
accordingly have increased considerably in recent years, given the rise of right-wing extremist 
movements in Europe. The AfD political party in the German parliament and citizen protests in 
Cesena and Firenze exemplify this phenomenon. However, eco-fascism could also refer to extremist 
political positions in general, including far-left parties. Understanding this phenomenon could 
provide better foresight into future developments in political and public debates, considering 
network rearrangements between fundamentally opposing political and cultural beliefs. 

An empirical line of inquiry could deepen the role of communication in mediating between 
professionals and laypersons to develop a common understanding of what biodiversity in cities could 
mean. In this sense, the analysis of local newspaper coverage proved to be somewhat inadequate 
and unsatisfactory. Most news articles limit themselves to describing specific events without clearly 
detailing the actions or the actors involved. Additionally, news often follows the principle of scandal, 
whereby an exceptional case receives higher visibility while other important changes may be 
overshadowed (for example, see Ehrat, 2010). The power of scandal could be incentivized by current 
politics in a more or less visible way, thus rendering newspaper articles in official news less reliable. 
Consequently, research in media and communication has shifted towards alternative sources of 
data, such as social network platforms, especially Twitter (e.g. Burnap and Williams, 2015). Social 
network platforms have also been used by official organizations and politicians to expand their 
communication reach, allowing users to respond in real time and share their opinions. However, 
given Twitter’s recent biased positioning towards the far right, this platform can no longer be 
considered a valid source. Current research increasingly focuses on including Instagram, LinkedIn, or 
YouTube (e.g. Rieder et al., 2020) as alternatives for gathering data on specific debates. 

While the EU Biodiversity Strategy for 2030 compellingly advocates for innovation, this dissertation 
posits a circumspect approach to novel conceptualizations (i.e. NbS) and mechanisms (i.e. 
upscaling), particularly within the current prevailing context of uncertainties, urgencies, and crises. 
The analysis of NbS upscaling, undertaken through the mobilization of the discourse coalition 
concept, is selected as it presents the most propitious pathway for elucidating how future 
imaginaries can shape our tangible reality. Through the elaboration of the roles played by discourses, 
practices, and relations engendered by the potency of urban imaginaries founded on biodiversity, 
this dissertation underscores the imperative of comprehending urban future-making via biodiversity 
planning as a foundational act of re-imagination (Haarstad, 2023: 186). This necessitates an ongoing 
discourse between historical experiences, contemporary actions, and future-oriented planning, 
critically interrogating the specific meanings and forms of biodiversity that ought to be pursued 
(Bulkeley et al., 2022). Perhaps, instead of discussing ‘biodiversity in cities’, it would be more useful 
to engage in a debate about the ‘biodiversity of cities’, following an understanding of the urban as 
ecosystems rather than artificially created constructs (Schilthuizen, 2018), where socio-ecological 
relations, both visible and invisible, are understood, communicated, and re-imagined. 
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Abstract: Cities are essential players in responding to the present complex environmental and
social challenges, such as climate change. The nature-based solution (NbS) concept is identified
in the scientific discourse and further recognized by the European Commission as a part of the
solution to address such challenges. Deploying NbS in urban contexts requires the cooperation of
different public and private stakeholders to manage those processes. In this paper, the experiences
of establishing and managing NbS-related processes following a co-creation approach in the city of
Hamburg within the framework of an EU-funded research project (CLEVER Cities) are described
and analyzed. The paper identifies and discusses the main emerging factors and challenges from (1)
a procedural and methodological perspective and (2) concerning the different roles of the diverse
stakeholders involved. This discussion is grounded in the context of existing regulations and novel
concepts for citizens’ participation in urban decision-making processes. As research results, the
article defines the leading players involved in the process and their roles and interrelationships, along
with recommendations for future policy agendas in cities when dealing with NbS planning.

Keywords: stakeholder participation; nature-based solutions; multi-level governance; co-creation;
urban living lab; sustainable urban development; urban planning

1. Introduction

Climate change poses cities complex environmental and social challenges. After
an era of mainly favoring economic growth to the detriment of natural capital, the dual
objective of addressing both elements entered European cities’ political agendas [1] (p. 121).
The inherent complexity of dealing with environmental and social demands requires a
paradigm shift in policy-making [2].

In the 2010s, the concept of nature-based solutions (NbS) emerged in the political
agendas of cities that are committed to becoming more “resilient, invest into green in-
frastructure and integrate nature-based solutions to improve microclimate, limit urban
heat island phenomenon and improve air quality” [3] (p. 93). Given the fact that NbS
are “designed to address various societal challenges in a resource-efficient and adaptable
manner and to provide simultaneously economic, social and environmental benefits” [1]
(p. 121), it appears that the simultaneity of addressing challenges related to the three
pillars of sustainability is one of the main objectives that can be reached through NbS.
Furthermore, Frantzeskaki et al. [4] argue that NbS can be potent tools to mitigate the
effects of extreme weather events and provide additional adaptation strategies for urban
settlements. The European Commission has also largely adopted the NbS concept [5], such
as in the Horizon 2020 Funding Programme [6]. IUCN [7] has recently published criteria for

Sustainability 2021, 13, 2572. https://doi.org/10.3390/su13052572 https://www.mdpi.com/journal/sustainability



Sustainability 2021, 13, 2572 2 of 18

verification, design, and scaling up of NbS to support national governments, local govern-
ments, planners, businesses, or organizations. Among the IUCN-defined criteria, the fifth
states that, NbS should be based on inclusive, transparent, and empowering governance
processes [7] (p. 14). This implies using the existing regulatory framework concerning
participatory processes and eventually stimulating the finding of novel tools towards con-
ducting a transparent and open process of co-creation. In this context, co-creation means
allowing stakeholders to collaborate in the process of solution design, implementation, and
monitoring [3,8]. In this sense, the co-creation of NbS is understood as a combination of
various expertise from different scientific fields and the local knowledge of civil society
representatives [9].

Kemp and Loorbach [10] argue that working towards sustainable development
requires simultaneous communication between different governance levels. As also
Frantzeskaki et al. [11] (p. 23) state, it is necessary to involve a wide range of stakeholders
in decision-making processes at every level to create collective action for a more sustainable
approach to shaping cities. Hence, decision-making processes within the field of sustainable
development occur by participative momenta of exchange among composite governmental
and non-governmental stakeholder constellations. This is reflected in the need to establish
an everyday discourse based on the broad participation that includes both practitioners
and laypersons. In this context, cities’ governance structures may contain elements that
can hinder or encourage participation depending on their hierarchies/political structures
and processes, and they might require modifications.

This article was developed in the framework of the European-funded H2020 project
CLEVER Cities, which deploys NbS to address urban challenges and social inclusion in
cities [12]. CLEVER Cities’ activities focus on the impacts of NbS on social cohesion, citizen
security, environmental justice, and human health. Accordingly, the development of NbS
happens through the active participation of local stakeholders following a co-creation logic
called the Co-Creation Pathway [3]. This pathway is described in more detail in Section 2.
The idea behind the Co-Creation Pathway is the broader concept of Urban Living Labs
(ULL), which are conceived here as forums of innovation where resources and agencies are
moving towards governed sustainable development [13] with the long-term objective of
achieving resilient and climate-responsive cities [3].

By discussing how the co-creation process of NbS—including planning, design, and
implementation phases—happened for the case study of Hamburg, the paper aims to
answer the following question: which stakeholders should be involved in the co-creative
process of the planning and design of NbS and which roles do they play in the different
phases? The article explores which types of stakeholders contributed to the definition of
the NbS and discusses their roles in the three Urban Living Labs (ULL) that were part of the
CLEVER Cities project. Insights are provided into the tools and methods that supported
the co-creation process’s goals and facilitated stakeholders’ inclusion. As an outcome, the
article defines recommendations for future policy agendas in cities when dealing with NbS.

2. Materials and Methods

This section illustrates the methodology delineated for answering the research ques-
tion and a brief introduction to the CLEVER Cities project area.

2.1. Methodology

The Co-Creation Pathway elaborated within the CLEVER Cities project by
Morello et al. [14] describes a five-phase concept of co-creation to be applied in the de-
velopment of NbS—namely, (i) urban innovation partnership (UIP) establishment, (ii) co-
design, (iii) co-implementation, (iv) co-monitoring, and (v) co-development. Within the
local project area, stakeholders are engaged to form partnerships (i) to go through the
entire process from (ii) to (v). The first phase considers the establishment of a UIP. Morello
et al. [14] (p. 90) describe the UIP as a “city-wide or district-focused informal alliance”
between various local authorities and community groups, businesses, and academics to
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promote NbS to foster urban regeneration. Ideally, this alliance formation follows the
quadruple helix concept [15], which denotes the neo-institutional networks between the
government, business sector, academia, and civil society that have the task of steering and
facilitating the co-creation process in the project area.

During the co-design phase (ii), the UIP members organize workshops to jointly design
nature-based interventions that help to solve local, social, environmental, and economic
challenges. To guide the co-design process effectively, the methodological approach Theory
of Change (ToC) [16] represents the primary reference for the definition of the NbS. The
method consists of a systematic process that brings the attendees to address local challenges
through the conception of a long-term vision. It is then necessary to work backward by
setting out the overall, intermediate, and short-term outcomes and outputs to achieve the
defined vision [17] (p. 12; adapted from [16]).

The second phase’s solutions are operationalized in the third phase (co-implementation
phase) by involving and working closely with citizens and other relevant stakeholders.
The fourth phase of the pathway comprises the co-monitoring process, in which the in-
terventions’ impact, durability, and quality are evaluated. The involvement of citizens is
expected in all four phases.

The final phase, co-development, describes the UIP members’ and citizens’ joint
efforts to maintain the interventions and eventually replicate them in other parts of the city
(upscaling). The presented Co-Creation Pathway results in introducing shared governance
arrangements [18] that facilitate and guide the transition process with multi-level [19,20]
and multi-stakeholders approaches [21].

At the time this paper was written (November 2020), the CLEVER Cities project is
between phase two (ii), co-design, and phase three (iii), co-implementation. Hence, only the
first two phases (namely, UIP establishment and co-design) are discussed here, including
the descriptions of tools, methods, and procedures. Additionally, stakeholders’ participa-
tion in NbS planning, design, and implementation is analyzed for the Hamburg case study’s
practical example. Therefore, a stakeholder analysis was conducted to depict the stakehold-
ers’ constellation and their characteristics in the NbS planning process—namely, providing
resources and goals and taking on decision-making power and roles. The analysis was per-
formed based on stakeholder categorization adapted from Dente [22]. Furthermore, their
relations were investigated and represented on a power-interest matrix [23]. The complete
analysis can be seen in Konjaria-Christian et al. [24]. The analysis provided insights into
how stakeholders were interrelated in the context of the co-creative design of NbS projects
and allowed identifying elements of success and failure in stakeholder participation. Based
on these experiences, the paper identifies and discusses the main positive factors and
challenges from (1) a procedural and methodological point of view and (2) concerning
stakeholders’ experiences. This discussion is grounded in the context of existing regulations
and novel concepts for citizens’ participation in urban decision-making processes.

2.2. General Description of the Project Area

The Free Hanseatic City of Hamburg (FHH) is one of the three city-states in the
Federal Republic of Germany, with almost 1.9 million people, and has recently experienced
rapid population growth [25]. The pilot area of CLEVER Cities in Hamburg is located
in the district council of Hamburg–Harburg in the urban district of Neugraben–Fischbek
(NF), located in the south-west of Hamburg, close to the border to the Federal State of
Lower Saxony. It is the largest urban district among the 17 urban districts of Harburg in
terms of surface and inhabitants [26]. The project area stretches from the center of the
neighborhood of Neugraben to the new development area of Vogelkamp in the east and
from the Fischbek–Falkenberg district school and old village structure to the Sandbek
residential area in the west. The project area includes both existing settlements and new
development areas. Additionally, the project area is surrounded by two nature reserves:
Fischbeker Heide and Fischbeker Moor (Figure 1).
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Figure 1. The CLEVER Cities project area in Hamburg. * Project area boundaries as defined in the CLEVER Cities Grant
Agreement. ** Other spot-like interventions that are part of the CLEVER Cities Hamburg strategy but are not mentioned in
this paper. *** Location of the project area [27]. (Own elaboration).

The project area is connected to the city center and the federal transport infrastructure
through two local and federal train stations. Social housing developments are mainly located
in the western part of the project area. At the time of the CLEVER activities (November 2020),
three new large construction developments were under construction at the existing built area’s
fringe. Due to these new developments, the population is expected to increase in the district
by about 40% [28]. According to the Social Monitoring Plan of 2019 [29], NF is considered to
have a low or very low value in terms of social conditions and is therefore eligible for receiving
special Hamburg funding for its requalification and further development (Integrated City
Development Programme—RISE). Concerning the social structure, it is essential to mention that
the refugees’ accommodation facility, located in the neighborhood of Vogelkamp–Neugraben,
has been included in the CLEVER Cities project activities (point 4 in Figure 1).

Notably, NF presents a distinct social and economic situation by hosting a varied so-
cial and spatial mix. In this context, CLEVER Cities decided to implement a range of NbS
initiatives as an experimental pilot to explore the social co-benefits and environmental and
economic improvements generated by the implementation of NbS. The simultaneous and
reciprocal strengthening of the local community and natural resources constitutes an opportu-
nity to address four urban regeneration challenges: human health and well-being, sustainable
economic prosperity, social cohesion and environmental justice, and citizen security.

As Hamburg is a city-state, it is crucial to define the three governance levels involved
in the process that will appear in the text. The term “federal level” refers to Hamburg as a
federal city-state; with the term “district level,” the Harburg district is meant; lastly, the
term “local level” implies the urban district of NF.

3. Results

According to the framework illustrated in Section 2, the project team was set up in
Hamburg before starting the co-creation process. The project team includes the District
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Office of Hamburg-Harburg (DHH), three governmental institutions of the state Hamburg
(Senate Chancellery; the Ministry of Environment, Energy, Climate, and Agriculture—
BUKEA; and the State Agency for Geoinformation and Surveying—LGV), the urban
development agency (steg), and three scientific partners (HafenCity University—HCU;
Hamburg University of Technology—TUHH; and Hamburg Institute of International
Economics—HWWI). An overview is provided in Table 1.

Table 1. Project team members’ categorization (Own elaboration).

Institution Name Level Type Resources 1

DHH District Public Political, economic, legal
Senate Chancellery Federal Public Political, legal
BUKEA Federal Public Political, legal, cognitive
LGV Federal Public Cognitive
steg local Private Political, cognitive, relational
HCU Federal University Cognitive, relational
TUHH Federal University Cognitive, relational
HWWI Federal Research Cognitive

1 Type of resources according to Dente [22].

The District Office of Hamburg-Harburg (DHH) is the institution responsible for
coordinating all project partners and processes and implementing the local interventions.
The tasks of the DHH include coordination of the Hamburg interventions and evaluation
and further concretization of the project ideas together with partners and UIPs. Moreover,
DHH is responsible for planning processes, contracting third parties to commission project
implementation, and keeping a constant dialogue between the parties involved to ensure
innovation and co-creation in the design process. The DHH acts as an intermediary
for Hamburg interventions both within the district office’s administrative departments
and for the project’s local, district, federal, and international partners. Most importantly,
the DHH is the primary contact concerning issues around the CLEVER Cities project in
Hamburg. Presenting and raising awareness on the project at different scales (within the
administration and civil society) is one of the DHH work’s cornerstones.

The other three governmental institutions represent the federal level of the city-state of
Hamburg. Senate Chancellery is the leading international contact point and the coordinator
for the entire CLEVER Cities project and is in charge of communicating at the state level.
BUKEA is the ministry at Hamburg-level in charge of policies regarding the environment,
energy, and climate. Within the CLEVER Cities project, BUKEA is engaged in developing
and upscale the environmental strategy learnt from the CLEVER Cities experience at the
federal level. LGV holds the georeferenced database and the cadastre land register for
the Federal State of Hamburg and provides technical measurements. In the CLEVER
Cities project, LGV has the task of developing, implementing, and integrating the urban
data platform with new information gathered during the project’s lifetime. Though not
physically involved with the interventions at the local level, they contribute substantially
with their specific expertise on particular aspects of the NbS interventions, and they
represent the direct link to the federal level.

The local development agency, steg, runs an on-site district office in the project area
to improve visibility through various activities promoted at the local level in recent years.
The local presence of steg is of significant importance, especially regarding co-creation
processes and citizen participation for the various project activities.

Lastly, the three research institutions involved support the local activities with their
scientific competencies in urban planning, policies, and landscape architecture (HCU),
environmental technology, energy, and water management (TUHH), and socio-economic
studies (HWWI).

3.1. Initiating the Co-Creation Process

In 2018, to inaugurate the CLEVER Cities project’s activities and ensure visibility
among local stakeholders, a large-scale kick-off event was organized by DHH, BUKEA, and
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steg. The event’s main intention was to raise awareness about the project’s objectives and
provide a factual basis for further co-creation steps. The event brought together around
130 people, including citizens and representatives from private and public sectors. An
innovative tool for digital participation (DIPAS) has facilitated the process of gathering
valuable insights and ideas from the participants, which laid the groundwork for specifying
particular interventions within three main Urban Living Labs (ULL) (Figure 2a). The
content of each ULL will be briefly presented in Section 3.2.

 

Figure 2. (a) Digital participation system (DIPAS) used in the kick-off meeting (DHH, 2018); (b) carpet
with the orthophoto of Neugraben–Fischbek (NF) in the kick-off meeting (DHH, 2018); (c) graphic
recording during the kick-off meeting (DHH, 2018); (d) model of the garden in the school Fischbek–
Falkenberg built with pupils and teachers (steg, 2019); (e) high bed realized by refugees (steg, 2019);
(f) planting action in the Sandbek settlement (steg, 2019).

The DIPAS tool has been used not only during the event day: it was also available
online a few weeks after, allowing for further contributions from the local population to the
co-creative process. Additionally, a huge carpet representing the Neugraben-Fischbek urban
district’s orthophoto was used as a basis for further discussion and commenting during the
inaugural event (Figure 2b) and other events (district festival Neugraben). Another addition
to the event was the graphic recording of the event and its results (Figure 2c).

After the kick-off event, the work in each ULL started with defining the local UIPs.
The definition of the local UIP is denoted as phase 1 (i) in the Co-Creation Pathway of
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Morello et al. [30]. Depending on the intervention types, the UIPs were organized into
various formats, such as jours fixes, workshops, and multilateral or bilateral strategic
planning meetings. UIP meetings have been carried out in face-to-face format, and online
meetings due to Covid-19 restrictions and dynamically adapted depending on the specific
steps and goals of each ULL. Generally, the DHH initiates the UIP formation process and
accompanies it throughout its development, supported by the other project team members.

During the initiation phase of the local UIPs, the project team applied the Theory
of Change (ToC) method. The ToC meeting brought together the main interested local
stakeholders in defining visions and incremental outcomes needed to achieve the visions
set for each ULL under the moderation of the project team.

In September 2019, the project team organized its first annual UIP event, which reg-
istered around 140 participants. The meeting took place simultaneously at three different
locations throughout the project area, strategically selected to implement NbS using a hands-
on approach. As an example of the activities conducted, pupils were involved in building a
physical model of their ideal school garden (see Figure 2d); in another location, young and
old representatives were brought together for a planting action project (Figure 2f).

Additionally, the co-creation process within CLEVER Cities was not limited to the
activities conducted in the three ULL. The project team brought the CLEVER Cities project’s
experience to other external activities and events, aiming at broader participation. Of par-
ticular importance, during the urban district festival “Neugraben Erleben,” the “Sensafety-
App” was presented by LGV [31]. It is a mobile application that allows users to evaluate
specific locations in the project area based on their subjective impressions and perceptions
of safety. The citizens’ participation via the “Sensafety-App” defines one of the integral
elements in the co-monitoring phase (iv).

3.2. Co-Creation Processes in Hamburg

The following paragraphs describe the implemented projects in Hamburg for each
of the three ULL, with a particular focus on the co-creation process, which included the
previously mentioned co-creation phases “UIP establishment*”’ (i) and “co-design”(ii) with
their respective stakeholders, procedures, and tools. Three different focus topics have been
defined for the project area: (1) a green corridor (ULL 1), (2) green roofs and façade, and
rainwater management (ULL 2), and (3) green schoolyards (ULL 3).

Funding opportunities from the Horizon 2020 Program are covering interventions and
activities within the project timeframe, demanding for taking decisions towards enabling
mechanisms of ownership building for future maintenance for both technical solutions,
such as aquaponics (Section 3.2.2) and social solutions, such as the high beds constructed to-
gether with refugees (Section 3.2.1). Notably, because of the COVID-19 situation, alternative
participation tools had to be considered to continue the co-creation processes.

3.2.1. Focus—“CLEVER Corridor” (ULL 1)

The “CLEVER Corridor” aims to establish a connection among several NbS interven-
tions spatially spread across the CLEVER Cities project area (Figure 1). The interventions
have a broad objective of connecting the two surrounding nature conservation areas with
a potential bridging function. The connection effort was translated into a set of small
interventions developed organically under the corridor’s frame. A guiding system that
will be co-created with diverse stakeholders and inclusive formats, such as workshops,
will function as a recognizable sign for the corridor. Private and public entities and indi-
vidual citizens were strongly involved. The CLEVER Corridor will reciprocally link all
these diverse spot-like interventions and will emphasize and highlight the existing path
connections between the two nature conservation areas. This ULL consists of two levels:
the individual spot-like interventions and the guiding system that creates the umbrella
for all projects. Therefore, co-creation in this ULL is organized in multiple UIPs estab-
lished in phase 1 (i) of the co-creation process. The UIPs within the focus topic “CLEVER
Corridor” are practicing and representing diverse forms of collaboration between local
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stakeholders, private entities, the public administration, and universities and signal the
active participation of different social and age groups in many actions along the corridor.
Another intervention within the corridor’s scope is the “nature experience place” project
coordinated by the public management office department of DHH and facilitated by a
landscaping architecture company. In this case, face-to-face participation during the co-
design phase (ii) was complemented by online participation due to COVID-19 prevention
regulations. For this purpose, the project team used the DIPAS tool supported by LGV and
local NGOs, where citizens for three weeks had the opportunity to directly participate in
the planning by choosing their favorite options of natural elements.

In the context of the “CLEVER Corridor” ULL, it is worth mentioning that the project
also realized a collaboration with the refugee accommodation facility close to the new de-
velopment area Vogelkamp–Neugraben (Figure 1). With the facilitation of steg and the help
of translators, in the co-design phase (ii), ideas for designing mobile elements for the com-
mon exterior area of the accommodation were collected from the refugees via workshops.
Successively, under the guidance of steg and the facilitation of the manager of the refugees’
accommodation, refugees were involved in the co-designing (ii) of multi-purpose islands with
seats and planting areas constructed out of timber and destined as places for gathering and
entertainment. Additionally, this participatory process involved refugees in the third phase of
co-implementation (iii) (construction and planting) of the high beds to transform the area into
a place that “invites them to stay” (Figure 2e). A local NGO and a carpenter were supporting
the construction works. Figure 3 shows the stakeholders’ constellation in ULL 1.

 

Figure 3. Representation of the stakeholders’ constellation for Urban Living Lab (ULL) 1. Roles were adapted from Dente [22]
(see Supplementary Material A for definitions). Roles of citizens refer to the degrees of participation according to Morello and
Mahmoud [32] based on Arnstein [33]. This graph has to be understood as a simplified representation of a more comprehensive
and complex stakeholder constellation. The stakeholders represented here are the project team members and the main
stakeholders involved in the local urban innovation partnerships (UIPs). The constellation represented here is the one that
can activate and bring on board other stakeholders for achieving the vision defined in the Theory of Change (ToC) process.

3.2.2. Focus—“Green Roof and Façade, and Rainwater Management” (ULL 2)

The focus of ULL 2 consists of two main pillars: (a) implementation of green roofs
and façades, and (b) rainwater management. Interventions include the greening of a
noise barrier at the train station Neugraben and installing a green façade in the Sandbek
residential area. The co-creation process covers various activities, such as the ToC workshop
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with the federal housing company’s participation and continuous monthly meetings with
project partners and Integrated City Development Programme (RISE) representatives.
Throughout the period marked by strict COVID-19 prevention regulations, informational
letters were sent to the residents via mail. However, on-site events (e.g., the planting action
of the façade) needed to be postponed to the future.

Furthermore, awareness-raising measures regarding green roofs and façades fund-
ing possibilities have been carried out. During the annual UIP event, information about
funding opportunities has been disseminated thanks to the direct involvement of BUKEA.
Furthermore, press releases were issued, and additional informational material was dis-
seminated during the urban district festival (see Section 3.1).

Building greenery is also closely related to the second pillar within ULL 2—an analysis
of the Neugraben–Fischbek area’s vulnerability against heavy rainfall events. The concept
that will be developed based on this analysis is innovative per se, as it will be applied at
the entire urban district Neugraben–Fischbek, a new scale for conducting such analysis in
Hamburg. The co-creation framework has brought together many stakeholders, from the
public sector to academic representatives. The local UIP members are meeting regularly
through online sessions wherein the progress and next steps are discussed.

Concerning the rainwater management topic, two more projects need to be mentioned.
The collaboration with the Hamburg Water management company (Hamburg Wasser) has
succeeded in a pilot project using innovative Smart Flow Control (SFC) technology [34].
The public-private collaboration project is planned to be tested on a ca. 10 sq.m green roof
to further optimize the retention capacity and application-controlled release and discharge
water into the sewer system. Another part of the ULL 2 envisions redesigning a rainwater
retention basin by building a retention soil filter. The co-creative process will see the
involvement of Hamburg Wasser and landscape architecture studios under the guidance
of steg and HCU. Figure 4 shows the stakeholders’ constellation in ULL 2.

 

Figure 4. Representation of the stakeholders’ constellation for the ULL 2. Roles were adapted from Dente [22] (see
Supplementary Material A for definitions). Roles of citizens refer to the degrees of participation according to Morello and
Mahmoud [32] based on Arnstein [33]. The stakeholders represented here are the project team members and the main
stakeholders involved in the local UIPs. The constellation represented here is the one that can activate and bring on board
other stakeholders for achieving the vision defined in the ToC process.
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3.2.3. Focus—“Green Schoolyards” (ULL 3)

The third ULL is fostering the redesign of schoolyards located in the project area. At
the beginning of the co-creation process, a workshop was held in the district school of
Fischbek–Falkenberg to gather innovative ideas from pupils, parents, and teachers. The
school staff is taking the lead in the process, which is planned to be further replicated by
at least one other school in the project area. Planned interventions include the so-called
researchers’ garden that combines the curriculum with gardening and outdoor activities
and the realization of aquaponics.

One of the participating schools (Neugrabe elementary school—point 8 in Figure 1)
introduced a specific challenge for NbS implementation into the project because the school
and its yard will be completely renovated in the coming years. New elements included in
the schoolyard will be therefore positioned only temporarily. Hence, participants of the
co-creative process were engaged to think about mobile and temporary NbS. The local
UIP is composed mainly of the schools’ administrations, the school building company,
a teacher, pupils, CLEVER project partners (steg, DHH, and HCU), and students of the
architectural faculty HCU. The solutions developed in the actual school shall be an excellent
example for other schools in the urban district to undertake NbS projects with a dedicated
focus on sustainability. Plans developed during the co-design process will be realized
together with teachers, pupils, and parents, and with the help of steg in 2021. The ULL 3
activities are supported by an increase in teaching hours linked to environmental aspects,
including sustainability topics in the school curriculum. Figure 5 shows the stakeholders’
constellation in ULL 3.

 

Figure 5. Representation of the stakeholders’ constellation for the ULL 3. Roles were adapted from Dente [22] (see
Supplementary Material A for definitions). Roles of citizens refer to the degrees of participation according to Morello and
Mahmoud [32] based on Arnstein [33]. The stakeholders represented here are the project team members and the main
stakeholders involved in the local UIPs. The constellation represented here is the one that can activate and bring on board
other stakeholders for achieving the vision defined in the ToC process.
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4. Discussion

This section identifies and discusses the main results of the co-creation experience in
the Hamburg case study and their challenges regarding stakeholders’ participation.

As explained in Section 3.2, various procedures and methods have been used to
manage the different phases of the co-creation process. Since only the first two steps (i)
and (ii) of the Co-Creation Pathway have been discussed, procedures, methods, tools,
and stakeholder experiences deployed during these phases are analyzed. The first part of
the discussion will concentrate on procedural and methodological issues in the first two
co-creation phases, and the second part will analyze the stakeholder constellation and its
implications during these phases. Lastly, recommendations are considered. Figures 3–5
represent the stakeholders and their constellation within the three ULL synthetically.

It is essential to mention that the commitment towards the EU commission and the
strict allocation of funds as an incentive to apply the process is not to underestimate and
brought the adoption of individual specifications and principles, such as the use of the
NbS concept as a strict requirement. However, the network built during the process is
expected to continue for the project’s duration and even beyond. This is also obtained by
establishing new and strengthening existing stakeholders’ networks and applying formal
and informal instruments.

4.1. Procedural and Methodological Aspects of NbS Co-Creation in the Hamburg Case-Study

Regarding the co-creation process of NbS, the systematic application of the Theory
of Change (ToC) [17] guaranteed a particular path dependency of the co-creation process,
which translated in a rigid but structured logic. As mentioned in Section 3, the application of
ToC guided the project team and the stakeholders involved from a common understanding
of the problems towards a shared definition of the objectives. Especially the inherent
common sense of the ToC approach helped to structure the process. Additionally, it favored
an easy understanding of the process itself also from the participants’ perspective. In
fact, the passage between steps is based on understanding how and why certain activities
produce effects on the local context [35] and drives towards the resolutions of eventual
challenges encountered. In Hamburg, the ToC process resulted in the visions and outcomes
that currently guide local stakeholders in their activities on site. Further, the ToC workshop
results have been fed into the co-monitoring phase (iv) of the NbS implemented in the
project area.

For the co-creation process, the local UIPs played a core role as experimental interven-
tions. They have been established for different interventions, and each case was composed
of a varying set of stakeholders. Additionally, the focus area of the corridor of ULL 1
requires many different stakeholders and combinations from ULL 2 and ULL 3. Mostly
classical formats like workshops and meetings to bring together the stakeholders were
chosen and adapted to co-creation principles. With this, it is essential to mention that
Hamburg’s stakeholders had already experienced co-creation approaches through the
RISE program. Hence, previous experiences have facilitated the implementation of the
project framework.

Concerning the co-creation formats, the participation formats deployed in the schools
(ULL 3) were suitable for catching pupils’ attention for the project activities and objec-
tives to raise their awareness for NbS specifically and sustainability issues in a broader
sense. Hence, hands-on workshops to grasp people’s attention and integrate them into the
development processes revealed their potentials in Hamburg’s case.

Nevertheless, the concept of NbS is mostly founded on capacity building and bottom-
up participation (e.g., [7] p. 14) in the conviction that only participation-based processes can
raise awareness on complex topics such as sustainable development (see [36]). Accordingly,
a shared definition of common objectives plays a relevant role in the next steps of the NbS
development process. Lastly, the ULL approach was addressed as a challenge in terms
of time and resource deployed: especially, bringing together local, district, and federal
stakeholders required specific facilitation and coordination competencies. Nonetheless, the
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organizational process has resulted in more vital and more solid networking among the
key stakeholders.

The integration of the Living Lab approach with a large event format, on the one hand,
provided updates cyclically on the project and allowed citizens to get informed on the
current initiatives and to contribute with different ideas and suggestions (as in the kick-off
event). On the other hand, organizing and steering such a process required a considerable
investment of time and human resources: activities must flow across scales in a continuous
effort of communication and decisional steps, investigating and deepening each element
and their interconnection [35]. Nevertheless, the two big events organized in Hamburg
were useful for two reasons: increasing the project’s visibility to the broader public (130
and 140 participants respectively) and synthesizing the work done so far.

The several moderation tools and methods deployed along the co-creation process
were advantageous, particularly the online-tool DIPAS, the orthophoto-carpet, and the
graphic recording. Additionally, the Hamburg CLEVER Team has deployed a combination
of traditional and innovative tools to facilitate knowledge transfer and support the discus-
sion along the process. The DIPAS tool, with its participatory data-table, was used in the
kick-off event to collect stakeholders’ opinions and visualizing issues within the project
area. The advantage of using such digital participation tools is that all identified issues
are immediately linked to geo-data coordinates. After the event, the conversion of stake-
holder comments into a digital format was more straightforward and less time-consuming.
Therefore, this tool’s use led to reduced operational costs and time within the stakeholder
participation processes. DIPAS was further used on a second occasion to support citizen
participation in the nature experience park along the corridor in ULL 1.

As a further tool, the carpet realized with the orthophoto of Neugraben–Fischbeck was
applied successfully during the kick-off event in autumn 2018 and at the district festival
“Neugraben Erleben” in 2019. It attracted people to express their interests and issues in
the project area: in fact, a carpet of such size catches people’s eye and animates them to
participate. Therefore, it was regarded as a useful tool for stakeholder activation during
phase (i) of the co-creation process.

Lastly, the graphic recording of the discussion was useful to depict the outputs of the
meeting visually and, at the same time, create a recognizable design for the participants.

4.2. Stakeholder-Related Aspects of NbS Co-Creation in the Hamburg Case Study

Co-creation requires managing the challenge of engaging local stakeholders to listen to
all opinions and empower them to participate in policy-making actively [37]. Concerning
policy-making, individual stakeholders’ role is discussed in the next subsection concerning
their constellations and experiences within the project activities.

Firstly, in a co-creation process, the local stakeholders’ network has to be created
and, secondly, to be maintained. This includes the management of the various activities
conducted. While many scholars claim that local public authorities do not have power or
interest in this sense (see [21]), the situation for Hamburg was somewhat different due to
the central role of co-creation for the CLEVER Cities project around which the project team
organized all other activities in the first two analyzed phases (i) and (ii).

Additionally, the kick-off event format with the large-scale participation created a
favorable environment for the citizens to play a central role in defining the topics to
debate upon [8]. Concerning the refugee accommodation facilities, the activities developed
together with the residents resulted already in physical interventions (see Section 3.2.1).
As a result, engagement is one of the critical elements of the NbS design process, as
previously discussed.

The district public administration thus functions as initiator and coordinator of the
entire process, and it was one of the main stakeholders having interests in the success of the
initiatives put in place by the CLEVER Cities project (Figures 3–5). It has the authority to
initiate and foster co-creation activities within its project partner capacities and by subcon-
tracting third parties or directly commissioning works entailing the planning, realization,
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and implementation of different project co-creation activities. With various stakeholders’
involvement, the coordination, supervision, and approval of the commissioned work rested
with the district public administration, which remained de facto always indirectly involved.
In this way, the respect of the co-creation principles can be guaranteed if the administration
is backing them. Meetings within the project team were held regularly to update on the
status of the various interventions.

Additionally, the district public administration participated in several political com-
mittee meetings at the district and city level, where the CLEVER Cities project and its
activities were documented. However, multiple spot-like interventions, tailored co-creation
approaches for these interventions, diverse stakeholders with different institutional set-
tings and experiences, and multilateral agreement rounds for fine-tuning the processes
in some cases lead to lengthy procedures and a high workload [38]. Furthermore, since
the budgetary authority rested with the district public administration, together with the
coordination role and the communication activities with the Hamburg partners as well
as internationally in the overall project consortium (cf. [39] p. 14), its decisional power
resulted in being very relevant, compared to the other partners. However, the political
constellation’s multi-level character in Hamburg puts the district public administration in
a constant dialogue with the Hamburg ministries level.

The BUKEA contributed with scientific expertise on the natural environment and
provided support from and within institutional levels. The Ministry shares a political interest
at a city-wide level, being in charge of green roofs strategy while being engaged through
CLEVER Cities at the local level (see ULL 2). One of the benefits of having the different city
authority levels on board is the potential for upscaling the districts’ results to the city-level
(vertical integration) and, similarly, its transfer to other districts (horizontal integration).

Having an urban development agency being physically present in the area allowed
the project activities to be adequately spread among the residents. Organizing events and
attracting people to participate were not the only advantages; also, the profound knowledge
of the local (social) situation and their agency’s daily contact with citizens were crucial
elements for the success of the initiatives (see the role of “Broker” in Busetti and Vecchi [40]).
Indeed, the presence of an intermediary organization active in citizen involvement at the
local level and knowing some of the most important local stakeholders in person has
proved to be fundamental in establishing a stakeholder network in the urban district.
This helped the project team in several situations to get into contact with key players
and to solve conflicts. Nevertheless, the local development agency’s inner knowledge
and moderation skills were considered substantially useful for raising awareness on NbS
among local stakeholders and citizens and contributing to capacity-building processes.

Furthermore, the co-creation process was largely supported by scientific partners’
involvement, both federal and international. While the structure of the framework was
provided by the international project partners (UIP, ToC, Co-Creation Pathway), the federal
research institutions were in charge of adapting it to the local context and translating the
general framework instructions to the specific implementation level. Steering activities,
data collection, and analysis of the ToC workshops’ results were carried out with the help
of the federal scientific partners. The practicality degree was also challenging throughout
the project while providing sparks for reflections based on real case implementation.
Nevertheless, the involvement of scientific partners facilitated the further elaboration of
the main results to be coupled with a broader context and to be able to respond with novel
and sound scientific background to the local challenges encountered.

4.3. Recommendations

Based on the aspects discussed in the previous subsections, some critical issues for
NbS co-creation organization can be derived, comprising the horizontal and vertical dia-
logue, the essential characteristics of the stakeholder constellation, and the presence of an
overarching guiding framework.
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According to the contract signed with the European Commission, the project team
initiated the complex participation and implementation process. The public administration
played a steering role, among others, because it holds an intermediate position, guiding
and supporting the initiatives on the ground and participating at the strategic level. The
guiding role often signifies that the public administration plays a central role in the co-
creation process. On the local side, the local development agency has been working
in many directions, e.g., as a coordinator of the local activities in the urban district, as
a mediator between local stakeholders and the district public administration, and as
a facilitator for enhancing social inclusion. Since the administration was involved in all
processes, it was perceived as close to the citizens’ challenges and wishes. The district public
administration’s leading role in the initiation and coordination of co-creative processes has
proven to be beneficial. However, it was only through close cooperation with the urban
development agency that residents could be reached and co-creative processes carried out.
Therefore, it is highly recommended to combine one planning (public administration) and
one implementing body (local development agency) to implement co-creative processes.

The establishment of such cooperation opened up new involvement opportunities and
enriched the process with additional ideas. In this sense, communication was particularly
relevant in Hamburg, with the scope of informing and involving the broader public and
requiring a continuous adaptation to search for a common and understandable language.
Additionally, to achieve the desired outcomes defined through the co-creative process,
it was necessary to establish dialogues and cooperation not only across administrative
levels [41] (p. 26) but also within the institutions themselves [42]. This cross-sectoral
dynamic is revealed to be of enormous importance to reaching the project’s objectives
concerning the inherent characteristics of NbS, which requires a certain degree of interdis-
ciplinary, cross-sectoral cooperation and a broader view of the local challenges. Barriers
could be overcome by establishing contacts, building relationships, subscribing to formal
and informal cooperation formats. To some extent, changes to correct the process trajectory
were envisioned and enabled by facilitation tools.

Concerning the role of civil society and academia, the entire process should be
conceived to let citizens and, most importantly, disadvantaged social groups play a di-
rect role in the implementation. This direct involvement that will be translated into
co-implementation activities in the next phases of the project fosters the sense of own-
ership of the various co-implemented interventions and further maintains their interest
to continue to take care of these interventions after their realization. Direct involvement
also contributes to a certain degree of empowerment. The process’s learning effects are
fundamental to continuity in applying co-creation activities at the local level. Thus, thanks
to the first-hand experience in dealing with NbS through hands-on workshops, it can help
enhance the understanding of such complex topics to the general public. In this sense, the
workshops serve as a knowledge transfer tool.

Generally, combining the several local aggregation and meeting formats (local UIPs)
with the more comprehensive and outreaching annual UIP events can be considered a rea-
sonable practice. This integration was useful for connecting the various local interventions
under a broader and shared vision and informing and mobilizing a broader and more di-
verse group of people, thus enhancing the potential for creativity in the intervention design.
Furthermore, it helps gather and synthesize the work conducted locally in a presentable
way for dissemination and visibility purposes.

Working with citizens usually entails a more significant effort to prepare the various
steps within the co-creation process. The timing and content of communication with
stakeholders affect their willingness to participate. Keeping their interest high and showing
the results coming from the discussions regularly increases motivation. Further, laypersons’
involvement requires finding suitable communication formats, instruments, and wording
where all can meet and agree upon, which should avoid reaching only certain groups
and excluding others. The risk of excluding specific participant sets is amplified when
working with vulnerable social groups, such as in ULL 1. Starting the dialogue with the
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refugees requires more extended and more careful preparation. Besides the necessity of
hiring translators for various languages, the main challenge is to awaken their interest in
a place where they presumably intend to live only temporarily (e.g., opened in 2016, the
refugee camp in Vogelkamp– Neugraben is planned to be closed by 2026).

In the current scientific discourse, co-creation processes are discussed as a potent tool
to sustain the development of NbS through the involvement of all social groups [7,42]
when addressing sustainability and resiliency in cities. The Co-Creation Pathway provides
a guide for consistent implementation of this process yet allowing for adjustments when
applied at the local level as presented in [14,30]. In Hamburg, the adaptation of the
Co-Creation Pathway to the local context was facilitated by the scientific institutions by
a broader involvement of civil society and other social groups in addition to the usual
suspects [21]. As previously mentioned, communication and conflicts were fundamental
for achieving the project’s objectives because they helped reach new levels of knowledge
and understanding of sustainable urban development and the role of NbS. The continuous
integration of local knowledge, the support from academia, and the business sector’s
involvement create a potent base for developing further the initial ideas of a project.
Improved organization and participation strategies include providing a foundation for a
discourse, collecting examples to implement possible ideas, and proposing alternative and
ad hoc approaches [4,37]. This is achieved due to a mutual and constant dialogue with the
local partners and agreement on project continuation.

5. Conclusions

This paper provided insight into the current situation (November 2020) of the ad-
vancement of the NbS interventions achieved in the CLEVER Cities project in Hamburg
and the interplay of the several stakeholders that contributed to the process. Hence, the
analyses conducted to draft this paper refer to the interim project results. Nevertheless,
some relevant outcomes can be derived to continue the work within the CLEVER Cities
project timeframe and for the scientific discussion on stakeholder involvement in planning
and designing NbS and some thoughts for their implementation.

Given the intrinsic multi-dimensionality of NbS, they can be identified to address
complex issues characterized by uncertainty and interdependence. NbS are claimed to
answer several current societal challenges [43], and foster local economies and allow
inclusion simultaneously [7]. According to a co-creative model, the CLEVER Cities project’s
answer to this complexity is to bring various views, knowledge, and areas of expertise
under the same roof.

As discussed, the project team gathered representatives from a wide range of back-
grounds (Section 3.1), complemented by the sectorial expertise of the different stakeholders
involved that suited the best specific interventions. It is possible to notice that the project
team is frequently present as a core stakeholder within the ULL (Figures 3–5). These are the
district public administration and the local development agency: for legal, political, and
economic resources, the former; for proximity with the local population and experience
with co-creation processes, the latter. These two stakeholders had to overview all activities
being conducted and punctually activate the necessary stakeholders to address specific
challenges of the selected areas of intervention.

The co-creation processes [18] (p. 273) might be a difficult and tortuous path, implying
a considerable amount of time and resources to dedicate to its sustainment. Instruments
and cooperation modes are critical and should not be underestimated. Concerning the
Hamburg experience, it can be stated that the co-creation process benefited from the support
of an overarching strategy. As an additional benefit, co-creating the NbS contributed to
generating a learning effect among the participants. From the point of view of the co-
creation approach’s resilience in the case-site, it became apparent that formal and informal
cooperation mechanisms have to be considered early in the process and should outlast the
research project’s duration reach a self-sustaining state.
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The case study experiences showed that the experimental approach of research-based
interventions could lead to new insights that will transform the existing governance settings.
Hence, the co-creation principles that sustain the NbS development effort are demanding a
restructuring of the decision-making processes by learning from the approaches mentioned
above and becoming common practice (see [44,45]). The enlargement of participatory
design solutions includes foreseeing a certain degree of flexibility, which allows reacting to
problems, offering alternative solutions, and deploying different mechanisms to connect,
commit, and share decision-making power with ad hoc governance models.

The described co-creation activities, the chosen pathway, and the involved stake-
holders can be taken as examples of how NbS co-creation can be steered, supported, and
facilitated. It was recognized that the NbS topic is of great interest among the different
social groups and contributes to uniting people while achieving beneficial results for their
neighborhoods and cities [8]. Additionally, district public administrations fostering the
NbS idea can profit from enhanced visibility in the district and resulting benefits from new
networks within and beyond the authorities’ boundaries.

All this said, by addressing governance and decision-making structures, bringing
together different expertise in the joint effort to address significant societal challenges,
NbS are claimed to unlock potential for building resilient cities and fostering more shared
sustainable development.
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5. Mapping con icts of prioritization
National parliamentary discourses on urban greening
and biodiversity implementation in Germany and Italy

Alessandro Arlati

Introduction

Climate change and its eǲfects on people’s lives are among the biggest chal-
lenges of the present times. A recent report jointly authored by the Intergov-
ernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) and the Intergovernmental Panel on Climate Change (IPCC) high-
lights the connection between climate change and biodiversity loss (Pörtner et
al., 2021). While urban development has been identi ed as one of the leading
causes of biodiversity loss (McDonald et al., 2018), cities themselves oǲfer
opportunities for developing solutions to address urban greening and biodi-
versity through ad hoc policies that recognize the prominent role of nature in
combating climate change (Grimm et al., 2008). However, addressing climate
change implies that diverse issues should be considered simultaneously, that
uncertainties drive actions undertaken, and that conǴlicting interests are in-
volved when changes are envisioned (MeadowcroǼt, 2011: 72).ȃese challenges
are exacerbated as the notion of nature ‘is culturally invented and reinvented’,
thus contested and open to interpretation (Hajer and Versteeg, 2005: 178).
Hence, the debate on urban greening and biodiversity, as they are related
to climate change, is highly controversial, as political actors have diǲferent
opinions on the problems, solutions, and actions to take.

In this chapter, I propose analysing political debates to explain climate
governance policy-making processes within the context of global targets,
national commitments, and local actions. Speci cally, I investigate the con-
ditions and reasons for conǴlict concerning urban greening and biodiversity
policies in the German and Italian national parliaments as the appointed



104 Contested Governance and Policy-Making

authorities that translate supralocal recommendations into national decisions
(Scharpf, 2009). I ask:What are the conditions of and reasons for contestation
in the debate on urban greening and biodiversity at the national level? I de-
ploy a discourse network analysis (DNA) to delineate the evolution of actors’
discourses on the implementation of urban greening and biodiversity policies
(Leifeld and Haunss, 2012). Stemming from discourse analysis and network
analysis, DNA makes it possible to build networks of actors, called discourse
coalitions, which are based on their agreement and disagreement patterns
on a particular issue.ȃe greater the polarization between these coalitions,
the more detectable the conǴlicts become. AǼter reǴlecting on the importance
of discourses in environmental politics, I elaborate on the opportunities to
study political debates in national parliaments in the European Union (EU).
I also brieǴly present recent insights on EU urban greening and biodiversity
policies.ȃe third section of this chapter depicts the cases of Germany and
Italy as two paradigmatic examples in the EU. ȃe results reveal a general
agreement among political actors on the relevance of implementing urban
greening and biodiversity policies. However, conǴlicts become evident when
other issues are deemed more urgent than urban greening and biodiversity
interventions. In the fourth section, inspired by work on discourses of climate
delay, which comprise various strategies that actors deploy to ‘justify inaction
or inadequate support’ (Lamb et al., 2020: 1), I illustrate ve ‘latent conǴlicts’
behind an apparently unanimously agreed upon policy solution.ȃese con-
Ǵlicts result from a prioritization activity involving the deployment of climate
delay discourses.

Localizing discourses in environmental politics

If, inWestern countries, climate change is somewhat accepted by political par-
ties of both the right and leǼt (Ghinoi and Steiner, 2020: 216), disagreements on
the most appropriate ways and tools to cope with climate change remain ob-
servable (Hulme, 2009). On one side, national governments are urgently asked
to act (see Haarstad et al., 2023); on the other, dealing with climate change ob-
ligates national governments to weigh diǲferent priorities, debating on ‘what
action should be taken, how fast,who bears responsibility andwhere costs and
bene ts should be allocated’ (Lamb et al., 2020: 1). Analysing the political de-
bates on climate change can help to interpret policy-makers’ choices of priori-
tization and their communication strategies (Schmidt and Radaelli, 2004).
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Maarten Hajer has amply discussed the importance of discourses in envi-
ronmental politics. Introducing the argumentative turn in discourse analysis,
he sees actors producingand reproducing storylines basedon shared ideas and
beliefs throughdiscourses (Hajer, 1995).Storylines serve to orientate actors’ ar-
guments in favour of or against a speci c issue, forming discourse coalitions
(Hajer, 1993).ȃe more an issue is invested with ideologies and beliefs, as in
the case of nature (Hajer and Versteeg, 2005), the stronger the relationships
among the actors in the coalition who will attempt to impose their storylines
over those of other coalitions.Hajer’s argumentative discourse analysis shows
that discourses do not occur in a void but are dependent on their context in
a continuous dynamism whereby diǲferent coalitions engage permanently in
discourseactivities.ȃeadvocacy coalition framework (ACF), theorizedbyPaul
Sabatier, describes an advocacy coalition as a network of actors that agree on
a set of core policy beliefs. According to ACF, the dynamics between diǲferent
coalitions tend towards the establishment of one de nite storyline in the pur-
suit of a stable equilibrium (Zafonte and Sabatier, 2004). In doing so, diǲfer-
ent coalitions try to dominate the storylines of others, giving rise to conǴlictual
situations. However, ACF is oǼten criticized because it oǲfers a relatively static
picture of coalition dynamics, failing to explain the reasons for policy change
(Schmid et al., 2020: 1114–15).

Conversely, the discourse network analysis (DNA)methodology provides a
dynamic and longitudinal study of political discourses together with qualita-
tive and quantitative social network analysis (Leifeld and Haunss, 2012).ȃe
unit of analysis of thismethod is the statement expressed by an actor concern-
ing an issue.DNA can be used to nd correlations between statements and the
actors that utter them to provide a picture of the evolution of discourses on a
speci c issue based on agreement and disagreement patterns (Leifeld, 2017).
ȃrough DNA, it is possible to create three main types of networks (Leifeld,
2017). ȃe a liation network describes the relationship between actors and
concepts at a given time.ȃe congruence network shows how actors co-support
or co-reject a concept: the thicker the tie, the higher the number of times two
actors share the same opinion on that concept. Similarly, the con lict network
shows the negative relation between actors and concepts, highlighting the
most controversial arguments.ȃus, analysing actors’ relations through DNA
can help identify potential conǴlicts among actors over time.

Whereas the implementationof urbanpolicies occurs at the local level,pol-
icy-making at the national level can, to a certain extent, inǴluence local-level
discourses andpractices (Lidmoet al., 2020).ȃis inǴluence largely depends on
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the ability of national-level policy-making to provide a clear legal framework,
which can be voluntary or binding (ibid.).ȃis legal framework is debated in
national parliaments, the oǲ cial communication channels of national govern-
ments’ decisions to the broader public (Bhattacharya, 2020: 231). In theEU,na-
tional governments have an additional reference layer whenmaking decisions
on domestic policies. By translating global climate targets into guidelines for
theEUMember States (MS), theEUconstitutes a ‘government of governments’
that provides an in-between political arena wherein each MS takes political
responsibility for common issues (Scharpf, 2009: 181).ȃe EU–MS relational
system considers actors, bodies, and institutions, building a highly intercon-
nected structure of distributed responsibility among diǲferent levels (Betsill
and Bulkeley, 2006).

Nevertheless, the structure of such amodel is relatively unstable,which af-
fects debates at the national level whereby even the most mainstream politi-
cal parties can feature internal disagreements and insecurity on what action
to take (Hooghe and Marks, 2018).ȃus, the complexity of EU–MS relations
can create occasions for conǴlicts at the national level beyond domestic prob-
lems. One cause of conǴlict can be the introduction of novel arguments result-
ing from a policy decision at the EU level. Because novel arguments cannot al-
ways be immediately ascribable to a speci c political orientation, actors lack a
political direction by which to express a clear policy preference on these argu-
ments (Kammerer and Ingold, 2023). Consequently, it is possible to nd politi-
cians belonging to opposing political parties sharing similar beliefs or even
agreeing on a novel issue (Bhattacharya, 2020).Conversely, disagreements can
alsobegenerated fromthebottom.Especially in timesof crisis, recent research
has highlighted that national parliamentmembers do consider public opinion
when arguing their position (Degner and Leuǲfen, 2020). All these considera-
tions make parliamentary debates a vibrant arena for analysing and depicting
discursive conǴlicts among actors and tracing their evolution in political deci-
sions concerning EU aǲfairs.

The cases of Germany and Italy in the context of EU policies
on urban greening and biodiversity

In 2019, the EU draǼted the European Green Deal (EGD) to embrace globally
agreed-uponemission reduction targets and to set the guidelines for a strategy
that simultaneously promotes just and inclusive economic growth ‘to protect,
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conserve and enhance the EU’s natural capital’ (EC, 2019: 2).ȃe key areas of
interventions refer to agriculture, biodiversity, energy, mobility, and the built
environment. Successively, the EU Biodiversity Strategy for 2030 (BDS 2030)
aims to operationalize the EGD key area of biodiversity by setting nature at
the centre of climate policies (EC, 2020).With the persuasive title of ‘Bringing
nature back into our lives’, the strategy proposes to systematically integrate
‘healthy ecosystems, green infrastructure and nature-based solutions’ into ur-
ban planning (ibid.: 13).ȃese three notions permeate the urban greening and
biodiversity interventions in the EU context.Healthy ecosystems generally re-
fer to an ideal, desirable future (Costanza andMageau, 1999); conversely, green
infrastructure (GI) andnature-based solutions (NbS) aremore action-oriented
solutions,wherebyGI refers to a utilitarian frameworkmainly for humanwell-
being, and NbS focus on nature and the involvement of people (Haase, 2021:
308). GI and NbS belong to a broader discourse that deploys nature and natu-
ral elements to simultaneously achieve emission reduction targets, quality of
life, and biodiversity protection in cities (ibid.: 315). However, activists have
denounced the risks of misusing such brand-new and controversial notions
(Seddon et al., 2021; Melanidis and Hagerman, 2022). For example, many pri-
vate corporations have constructed a narrative of sustainability around NbS
while keeping their business-as-usual activities (FOEI, 2021).ȃese misuses
have raised a profound debate around the equal and just distribution of bene-
ts supposed to be created through the implementation of solutions that fore-
see nature as a driving element for urban development (e.g. Cousins, 2021).

Research has highlighted a wide variety of reactions to EU decisions from
diǲferent national contexts and the political parties composing the national
parliaments, underlining the communicative power of these bodies (Auel and
Raunio, 2014).Germany and Italy can be considered the two countries that best
exemplify the northern and southern politico-economic models coexisting in
the Eurozone, thus giving insights into the growing divergence among the
EUMember States (Piattoni and Notermans, 2021).ȃese two countries, both
members of the G7, have a strong image in the global arena. While Germany
is a federation of states, Italy is de ned as a devolved state with a relatively
strong central government where only some responsibilities are transferred to
the local level. Nevertheless, this centralized tendency does not apply to envi-
ronmental policy and planning: in fact, both countries’ governance structures
underwent a process of decentralization of competencies from higher levels
towards local ones in the early 2000s (ESPON, 2018). Being parliamentary
republics, their national legislations are decided within a bicameral system
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composed of a lower (parliament) and an upper (senate) house (Parline, n.d.).
Because the Bundestag and Camera dei Deputati have similar structures,
comparing the two parliaments is possible (see Table 1).

Table 1: Germany and Italy data comparison.

Germany Italy

Socio-economic data

Population, 2023 [million] (Eurostat, 2024) 84.4 58.9

People living in cities, 2022 [%]
(World Bank Open Data, 2018)

77.6 71.6

Country territory occupied by settlement,
2021 [%] (Eurostat, 2022)

37.2 39.1

Public debt, 2023 [% of GDP] (Eurostat, 2023) 64.6 142.4

Urban greening–related data

Public green space per inhabitant [m2/inh.]
(Maes et al., 2019: 55)

30 15

Contribution to the Green Climate Fund
[billion USD] (GCF, 2023)

1.7 0.3

EU-related data

European Regional Development Fund, allocated
[billion EUR] (EU, 2021)

10.9 26.6

Citizens trusting the EU [%] (EU, 2023) 68 69

Subscribed capital at the CEB funds [%]
(CEB, 2023)

16% 16%

Government-related data

Constitutional levels Federation Devolved

Parliament system Bicameral Bicameral

Parliament members [n] (Parline, n.d.) 736 400

Source: Author.

Compared to other EU Member States, the Bundestag presents and de-
bates a higher share ofEU legislation on its Ǵloor,which translates into ahigher
politicization of EU aǲfairs than in other countries (Auel andRaunio, 2014). Re-
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search onCamera dei Deputati debates has highlighted that environmental is-
sues have always had amarginal role in Italian politics, but in recent years, at-
tention given to climate change has increased consistently, especially in con-
nection with natural disasters (Ghinoi and Steiner, 2020). Concerning urban
greening and biodiversity, Germany and Italy are among the top ve Euro-
pean contributors to the Green Climate Fund, showing a speci c commitment
towards greening policies1 (GCF, 2023). Regarding their diǲferences, Germany
presents a generally high ratio of square metres of public green space per in-
habitant, while this ratio in Italy is rather low (Maes et al., 2019). Because Ger-
many and Italy present diǲferences only in a few aspects, this research follows
a ‘most similar systems design approach’ (Bozonelos et al., 2022).

Applying DNA to Italian and German national parliament debates

Usingamulti-case-studyanalysis, this paperdeploysdiscoursenetworkanaly-
sis (DNA) to investigate the diǲferent responses to the EGD and BDS 2030 in
national parliamentary debates. Although the usual primary data for DNA are
newspaper articles (Leifeld, 2013), recent applications of themethodology have
shown its potential for parliamentary debates by using verbatim reports of the
parliamentary sessions (Bhattacharya, 2020; Ghinoi and Steiner, 2020). I an-
alyse the debates on urban greening and biodiversity policies in the parlia-
ments of two EU Member States: the Bundestag in Germany and the Camera
dei Deputati in Italy.

ȃe rst documents related to urban greening and biodiversity in the Ger-
man context are the green paper Grün in der Stadt and the white paper Stadt-
grün draǼted in May 2015 and April 2017, respectively. Both documents elab-
orate on the importance of urban greening and biodiversity becoming an in-
tegral part of German city planning with a social, ecological, and economic
function (BMUB, 2015: 93) and provide guidelines for introducingmore green-
ing in cities to counteract the climate crisis (BMUB, 2017).ȃe coalition con-
tract between the CDU/CSU and SPD parties then led to the draǼting of the
Masterplan Stadtnatur in 2019, whereby nature in cities is considered relevant
for supporting biodiversity and educating young people about health, social
cohesion, and adaptation to climate change (BMU, 2019: 1–2).ȃe masterplan

1 Germany is in rst place, while Italy is in th.
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adjusts the concept of greening in cities (Stadtgrün), which focuses on the fu-
ture life of citizens, towards nature in cities (Stadtnatur), which instead targets
the broader ecosystem of plants, animals, and insects as well (ibid.: 3). In 2019
and its update in 2021, the Federal Climate Change Act (KSG) was draǼted to
legally adopt the EGDat the national level. It represents the broadest andmost
mandatory targets for future developments in Germany, primarily by setting
targets for carbon dioxide (CO2) and greenhouse gas (GHG) emissions reduc-
tion.2 Since the German Environment Agency (UBA) considers urban green-
ing and biodiversity interventions as a way to capture or reduce CO2 and GHG
emissions (Reise et al., 2022), solutions that rely on natural elements such as
GI andNbS have acquired relevance in the climate change debate in Germany.
Lastly, the National Strategy for Biological Diversity 2030 is the most recent
document concerning urban greening and biodiversity, delineating an action
plan for 2024–2026 supporting these interventions to becomepart of city plan-
ning (BMUV, 2023: 68–69).

ȃe rst document related to urban greening and biodiversity in the Ital-
ian context is Law Number 10/2013,3 which states regulations for preserving
urban green areas of historical and cultural signi cance and indications for
developing new areas.ȃe law supports local initiatives that propose urban
green developments in any form4 and declares the formation of the Commit-
tee for the Development of Public Greening.5 One of its main goals is draǼt-
ing a national plan to establish criteria and guidelines for realizing permanent
green and tree-lined areas.6ȃe principleswithin this lawwere translated into
the National Strategy for Urban Greening, draǼted in 2018.ȃis strategy elab-
orates on the need to produce a plan addressing urban greening for protecting
and fostering biodiversity through a systemic approach (CSV, 2018: 48). Solu-
tions relying on nature, such as GI and NbS, are mentioned for their ability to
address complex ecosystems (ibid.: 49) and tackle air pollution in cities (ibid.:

2 §3, Bundes-Klimaschutzgesetz, 2019. Bundesrepublik Deutschland.
3 LEGGE 14 gennaio 2013, n. 10. Norme per lo sviluppo degli spazi verdi urbani, 2013.

Gazzetta u ciale della Repubblica Italiana 1.
4 §6c and §6d, LEGGE 14 gennaio 2013, n. 10. Norme per lo sviluppo degli spazi verdi

urbani, 2013. Gazzetta u ciale della Repubblica Italiana 1.
5 §3, LEGGE 14 gennaio 2013, n. 10. Norme per lo sviluppo degli spazi verdi urbani, 2013.

Gazzetta u ciale della Repubblica Italiana 1.
6 §3c, LEGGE 14 gennaio 2013, n. 10. Norme per lo sviluppo degli spazi verdi urbani, 2013.

Gazzetta u ciale della Repubblica Italiana 1.
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131).ȃedocuments presented showurbangreening andbiodiversity interven-
tions as tools for CO2 and GHG emissions reduction. Additionally, aǼter the
EGD, the notion of ecological transition was potently used in Italy, leading to
the renaming of theMinistry of theEnvironment to theMinistry of theEcolog-
ical Transition in 2021. Lastly, the Italian Biodiversity Strategy 2030 highlights
the role of biodiversity in fostering health, society, and the economy, pushing
formore direct and continuative actions to increase knowledge, conservation,
and valorization of ecosystems (MASE, 2023: 2–3). It is noteworthy that foster-
ing biodiversity in Italy is still conceptualized as a proxy to bring bene ts for
human society rather than for nature itself.

ȃe paragraphs above serve to identify the most suitable data according
to DNA, namely (1) the period within which the verbatim reports should be
searched and (2) which keywords should be used.ȃerefore, the time frame
between 1 January 2013 and 1 June 2023 was selected to search the verbatim
reports.ȃis period is long enough to grasp a debate’s main concepts and ar-
guments and observe the evolution of discourse coalitions (Nagel and Satoh,
2019: 1685). Additionally, the data were subdivided into two distinct snapshots
corresponding to the periods before (T1) and aǼter (T2) theDecember 2019 pub-
lication of the EGD.ȃis subdivision serves to identify whether similarities
or diǲferences in the discourse coalitions exist over time based on the exter-
nal input from the EU (Leifeld and Haunss, 2012: 391).ȃe keywords selected
for the German case refer to urban greening, CO2 and GHG reduction, cli-
mate and biodiversity protection, and urban development; 7 for Italy, the cho-
sen keywordswere less speci c due to the impossibility of conducting a proper
Boolean search in the Camera dei Deputati database.8 In total, 49 and 48 docu-
ments were found, respectively.ȃis sample size is comparable with other re-
search using DNA to analyse parliamentary debates (e.g. Bhattacharya, 2020:

7 The German documents were found in the Dokumentations- und Informationssystem
für Parlamentsmaterialien (DIP) of the Bundestag. The following string was used: (A)
(Klimawandel) und (Klimaschutz) und (CO2-Abscheidung und -Speicherung oder Treibhaus-
gas) und (Biodiversität) und (Stadtentwicklung); (B) (Masterplan Stadtnatur – Maßnahmen-
programm der Bundesregierung für eine lebendige Stadt oder Stadtgrün); (C) (Naturbasierte
Lösung).

8 Only Assembly-related documents were selected. Four searches were conducted at
Banche dati/Dibattiti in testo integrale of the Camera dei Deputati website (A) clima,
emissioni, verde OR biodiversità; (B) verde urbano (exact phrase); (C) soluzioni basate sulla
natura; (D) sviluppo urbano sostenibile.
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232). An ad hoc selection concentrated the analysis on 12 documents per coun-
try (see Nagel and Bravo-Laguna, 2022).ȃe criteria for this selection consid-
ered (1) the main governing periods, i.e. when the government is not concen-
trated on election campaigns or coalition formation negotiations, and (2) the
monthly concentration of verbatim reports identi ed through the keywords.

ȃe coding of the documents was adapted to the speci city of the par-
liamentary debates. Actors were categorized according to their position
(government, majority, opposition) and political aǲ liation (from far right
to far leǼt). Each statement is categorized as a concept reǴlecting how actors
express themselves on the issue at stake and the meaning those actors at-
tribute to it. In parliament debates, all speakers have the same amount of
(limited) time to express themselves on an issue. Each political party must
divide its time among its members, whereby governing parties exploit their
agenda control to pro t from the time allocation (Giannetti and Pedrazzani,
2016). Due to this imbalance, the opposition parties tend to focus on coun-
teracting the majority’s proposals and present straightforward suggestions
for improvement. Conversely, the speeches of the majority include compara-
tively vague arguments and mainly present the positive aspects of a proposal.
Consequently, most of the statements of disagreement were found in the
opposition speeches. In this case, a disagreement value was attributed to the
majority’s arguments compared to the opposition parties’ or vice versa. Using
the Java soǼtware Discourse Network Analyser version 3.0.10, 1,413 statements
grouped into 197 conceptswere coded for thedocuments analysed.9ȃesewere
organized among eight sectors, following the EGD key areas (agriculture, bio-
diversity, energy, mobility, and the built environment) with the addition of
EU and global relationships; technical, legal, and social measures; and urban
greening.ȃe use of the same sectors and concepts for the coding of both cases
makes the comparison possible.

Discourse coalitions in German and Italian national parliaments

ȃe data collected and coded as described in the preceding subsection are an-
alysed by combining congruence and conǴlict networks to show both shared
andconǴlicting argumentsusing the subtraction function (Leifeld andHaunss,

9 I thank Rebecca Dedeck for help in coding the German case.
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2012).ȃe results were clustered through the Girvan-Newmanmethod and vi-
sualized using the soǼtware program Visone (version 2.26) and are depicted in
Figure 1 and Figure 2.

Figure 1: Subtracted discourse coalitions for Germany (above) and Italy (below) in two snapshots:
before 2019 (T1) and a ter 2019 (T2) at the macro level of the eight sectors.

Source: Author.
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Figure 2: Subtracted discourse coalitions for Germany (above) and Italy (below) in two snapshots:
before 2019 (T1) and a ter 2019 (T2) at the micro level of the 197 concepts.

Source: Author.

Figure 1 showsdiscourse coalitions for the snapshotsT1 andT2at themacro
level of the eight sectors.Networkswere extracted fromtheDiscourseNetwork
Analyser soǼtware as two-mode based on concepts and political parties. Only
the conceptswithabetweenness above0.2%are visualized.Figure2depicts the
same discourse coalitions but at the micro level of the 197 concepts. Here, net-
works were extracted from the Discourse Network Analyser soǼtware as one-
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mode based on concepts and sectors. Only the concepts with a betweenness
above 0.5% are visualized.

Concerning the German case, discourse coalitions are relatively visible in
T1 between concepts referring to the built environment and technical, legal,
and social measures sectors (Figure 2). At the level of sectors, the two main
coalitions see the government (ministry) isolated, standing mainly for the EU
and global relationships (Figure 1). It can be observed that urban greening and
biodiversity-related concepts are not ascribable to any speci c coalition; still,
these are in disagreement with other concepts, such as property interest sup-
port and compensation in rural areas (Figure 2). In the urban greening and
biodiversity debate, the two centre-right parties, the FDP and CDU/CSU, dis-
agree (Figure 1). Interestingly, these two parties are the parliamentary groups
that most intensively address urban greening and biodiversity.

In T2, the concepts related to biodiversity form a clear coalition in con-
trast with others, especially mobility and agriculture (Figure 2). ȃe more
participative opposition of the AfD increases conǴlictual relations compared
to T1 (Figure 1). Instead, agreement on concepts related to urban greening is
generally shared by all parties, with more intense support from the govern-
ment (Figure 1). In this debate, the AfD, although recognizing the importance
of urban greening and biodiversity per se, vigorously pursues other fossil-fuel-
friendly priorities. By accusing the majority of being too ideological in their
environmental politics, this party rather pushes for the built environment and
mobility-related concepts (Figure 2).

For T1 in Italy, three discourse coalitions can be observed: concepts related
to (1) existing governance modes for the territory, (2) relationships between
Italy, the EU, and other institutions, and (3) the need for immediate action and
economically adequate climate protection (Figure 2).ȃe second of these coali-
tions includes the highest number of concepts, revealing a direct invested in-
terest in working on the image of Italy at the EU level (Figure 2).ȃe isolated
FI, the centre-right party, argues for agriculture and against energy sectors
while notmaking any relevant contribution to urban greening andbiodiversity
(Figure 1). In general, concepts related to urban greening and biodiversity are
not addressed,while conǴlicts are visible betweenmarket liberalization, trans-
parency, and de-bureaucratization measures (Figure 2).

In T2, the visible discourse coalitions are reduced to two; one is centred on
the role of the EU in guiding local actions, and the other on the activities them-
selves (Figure 2).However, conǴlicts are generally absent here. Like theGerman
AfD, FDI is the main conǴlictual party, whereas the technical, legal, and social
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measures sector is the most debated (Figure 1). In line with the arguments of
Ghinoi and Steiner (2020), no evident discussion about urban greening or bio-
diversity sectors has been observed in both T1 and T2. If mentioned, concepts
related to these sectors are embraced in ahuman-centreddiscourse (e.g.urban
greening for human health).

The ve ‘latent con icts’ of prioritization

ȃe results above show the German and Italian political parties’ general agree-
ment on the importance of supporting interventions related to urban greening
and biodiversity. Following this logic, there is no apparent obstacle to their im-
plementation.Nevertheless,conǴlicts are visible at the interfacebetweenurban
greening and biodiversity concepts and others. In these cases, conǴlicts arise
when limited resources force political parties to set priorities, whereby other
more pressing issues surpass urban greening and biodiversity interventions.
ȃis prioritization explains how these actors more or less consciously deploy a
set of discursive strategies to delay or divert the decision. I use the four discur-
sive strategies of climatedelayproposedbyLambet al. (2020) as aheuristic tool
to interpret the results from the DNA driven by the prioritization logic. Due to
the speci city of the political arena of the national parliaments, a Ǽth set of
strategies was added (see Table 2). Understanding the act of prioritization as
the primary source of conǴlict among political actors, I conceptualize the ab-
sence of conǴlict in urban greening and biodiversity policies by presenting ve
‘latent conǴlicts’ and the related discursive delay strategies.ȃese conǴlicts are
a meta-categorization of the discourse coalitions identi ed through the DNA
methodology that express the intentions of parliament members to prioritize
one concept over others.ȃese ve ‘latent conǴlicts’ are explained in the follow-
ing paragraphs.
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Table 2: Discursive strategies based on Lamb et al. (2020) and the related elements
of con lict.

Strategy category Discursive strategy Elements of con lict

Individualism Change should be at the individual
level

Whataboutism Other countries should adjust

Redirect responsibility

Free-rider excuse Change cannot be pursued
because of loss of competitiveness

Technological
optimism

Faith in technology for change

Fossil fuel solution-
ism

Change is not needed as existing
fossil fuel solutions work perfectly

All talk, little action Promises of change, but no action
follows

Push non-transforma-
tive change

No stick, only carrot Incentivize change through eco-
nomic measures and silence the
downsides

Appeal to social jus-
tice

Change would create costs for the
society

Appeal to well-being Change would diminish citizens’
quality of life

Emphasize the down-
side

Policy perfectionism Change can’t be too ambitious, and
caution is needed

Change is impossible Surrender or adapt because
change is too complex

Surrender

Doomism No matter what can be done, it is
too late for change

Battles over meaning Confusion or di ference in mean-
ings attributed to the same notion

Protagonism Criticize or second an argument by
saying that its party already fought
for it before

Play the debate
(parliamentary-debate-
speci c strategy)

Same day,
another concept

Criticize the action of the govern-
ment in general or introduce a new
concept

Source: Author.
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ȃe rst identi ed conǴlict, ‘Immediate action or step-by-step?’, is rooted
in the broader mismatch between politics and policy in the perception of a
problem (Heinelt, 2007) and, inparticular, in thediǲferent spatial and temporal
logic of a local politics of urgency versus the slow pace of global environmen-
tal-related challenges linked to climate change (Haarstad et al., 2023). While
moderate parties follow a rather positivistic approach by arguing for the need
to foster innovations and technology (Technological optimism) to combat climate
change through the support of economic measures, such as incentives or tax
exemptions (No stick, only carrot), leǼt parties, to the contrary, tend to counter-
act this type of argument by calling for immediate action.ȃese parties argue
that humankind is dependent on nature and advocate for more natural solu-
tions, pointing out the connection between climate change and biodiversity
loss. However, the complexity of dealing with climate change is oǼten argued
by right-wingparties to justify the impossibility of change (Change is impossible)
and the promotion of already existing technologies based on fossil fuels (Fossil
fuel solutionism) or, at most, the support of a step-by-step approach (Policy per-
fectionism).ȃis argument also pinpoints the high costs of urban greening and
biodiversity interventions,whichwould burden society and themarket (Appeal
to social justice). Also, the frightening and pessimistic perspective of leǼt-wing
parties, as argued by right-wing parties, is oǼten accused of creating panic and
being counterproductive, reinforcing immobility arguments (Doomism).

ȃe ‘Is your future better than mine?’ latent conǴlict reǴlects tensions be-
tween diǲferent ideas of urban futures. Even if everyone agrees on the impor-
tance of urban greening and biodiversity, dedicated areas for natural solutions
within the city boundaries oǼten clash with other ideas of the urban, such as
the smart city, with a focus on technology and economy, or the compact city,
with an emphasis ondensi cation andmobility (Lidmoet al., 2020).Strategies
deployed refer to a high faith in technology (Technological optimism), which all
parties share, or to strategies that tend to obscure the downsides by highlight-
ing the bene ts for all (All talk, little action). Because some urban future ideas
include market-based solutions that tend to commodify assets and resources,
conǴlicts are located in both contexts’ limitations and opportunities oǲfered by
the neoliberal paradigm of the current market (Ravazzi, 2021). In this sense,
new alternative urban futures are embedded to a certain extent in strong path
dependencies beyond right or leǼt orientations.

ȃe latent conǴlict ‘You said Z, but what about X and Y?’ regards a general
mismatch betweenmajority statements and those of the opposing parties. In-
terestingly, it was observed that right-wing parties usually bring up the topic
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of urban greening and biodiversity in the debate as an excellent solution to im-
prove the quality of life in cities (Germany) or to help prevent natural catastro-
phes (Italy). LeǼt-wing parties do not oppose this kind of statement; they in-
stead criticize the late response of the right-wing parties in supporting urban
greening and biodiversity actions (Protagonism), and then either welcome their
decision or propose additions. In Germany, during T2, the right-wing opposi-
tion disagrees with the arguments on urban greening and biodiversity of the
majority by commenting on the inadequacy of the government’s general con-
duct rather than criticizing the proposals per se. Similarly, the oppositionmay
introducenewargumentswith theaimofdestabilizing thedecisionorpushing
back responsibilities (Same day, another concept).ȃese arguments usually refer
to rather vague ideas and general notions, such as the ecological transition of
society in the case of Italy, which are oǼten diǲ cult to counteract.

ȃe latent conǴlict ‘For humans or for nature?’ pertains to the use of spe-
ci c concepts, criticizing the diǲferent meanings each party gives to the same
notion (Battles over meaning). In some cases, the parties accuse each other of
wrongly using the notion of nature. A clear diǲference between urban green-
ing and biodiversity interventions for the bene t of people or nature can be
observed. It is noticeable that the advent of the EGD and the BDS 2030 has in-
troduced a speci c sensitivity among actors on this issue.During the Covid-19
pandemic, the debate around urban greening and biodiversity became rela-
tively active in terms of mental and physical health. However, discourses on
citizens’ safety and on economic support to industry dominate the discourse
on urban greening and biodiversity (Appeal to well-being).ȃese events – the
draǼting of the EGD and BDS, as well as the onset of Covid-19 – prove the im-
portance of external inǴluences on domestic discourses, which may lead to a
reshuǲǴling of the actors’ relations and the consequent formation of new coali-
tions. Misconceptions of wording are also found with other notions. For in-
stance, democracy is oǼten questioned in the Italian case, as themajority is ac-
cused of skipping some decisional steps in order to implement partial climate
change–related plans (Same day, another concept).

ȃe last identi ed conǴlict, ‘Whose fault is it?’, concerns the relationship
with the EU or with other Member States, which causes intense polarization
among parties in both cases.Here it is possible to recognize approaches of col-
laboration and harmony, as well as command, control, and open conǴlict, and
evenmanipulationwhere acting against other countries is prioritized over ad-
dressing domestic problems. In many cases, these discourses on the relation-
ship with the EU undermine the translation of the debate into eǲfective reg-
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ulations or policies. Italian parties’ tones are usually rather autoreferential in
referring to the relationship with the EU: the main objective is to regain the
EU institutions’ trust in the country and reaǲ rm the power and right of Italy
to become a protagonist in the EU scene.ȃe pressure of dealingwith the EU is
lower in Germany, translating intomilder tones, referringmainly to searching
for the solution to the problem outside the country (Whataboutism). ConǴlict-
ual discourses regarding EU institutions are usually deployed by liberals and
democrats, leading to the generation of nationalist beliefs (Marks andWilson,
2000).ȃis push against the ‘outside’ when acting for change is supported by
concepts of protecting one’s own cultural identity and by arguments of pre-
serving the domestic economy’s competitiveness (Free-rider excuse).

Conclusion

ȃis chapter has proposed analysing national parliamentary debates in order
to unravel conǴlicts among political parties thatmay explain the reasons for in-
action in implementing urban greening and biodiversity interventions. A dis-
coursenetwork analysis (DNA)wasdeployed to identify reasons for conǴlicts by
detecting diǲferent discourse coalitions over 10 years, from 2013 to 2023. DNA
proved to be bene cial in highlighting more formally than other policy dis-
course analysis approaches (1) the arguments and concepts of conǴlict around
urban greening and biodiversity policies and (2) actors’ coalitions that either
hinder or support the implementation of such policies (Leifeld and Haunss,
2012). Comparing two EU Member States of global relevance, Germany and
Italy, provided a lens for grasping the complexity of urban greening and bio-
diversity policy-making. Interestingly, the analysis has revealed that little con-
Ǵlict exists per se on this topic at the national level. Conversely, actors priori-
tize solutions diǲferently, whereby urban greening and biodiversity interven-
tions are evaluated as being of relatively low priority compared to interven-
tions within other policy elds.While DNA oǲfers a quantitative evaluation of
the debate and highlights network dynamics between actors and concepts, the
strategies proposed by Lamb et al. (2020) provide an additional qualitative lens
to interpret the results.ȃus, ve ‘latent conǴlicts’ were identi ed as the prod-
uct of an implicit andexplicit prioritizationofpolicy agendas that followpoliti-
cians’ constructed storylines to hinder eǲfective implementation and justify in-
action.
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Among the ve types of latent conǴlicts, the ‘Whose fault is it?’ conǴlict is the
most intense.ȃis is quantitatively visible in the number of concepts related to
the EU institutions, as depicted in Figure 2. Qualitatively, the subdivision into
the two snapshots, T1 and T2, shows that this conǴlict persists, although with
diǲferent arguments and intensities, demonstrating diverse reactions of the
two countries toEU-level guidelines (Auel andRaunio, 2014).Togetherwith ex-
ternal events (e.g.Covid-19), the introductionof theEGDhasproven to bedeci-
sive in discourse coalition rearrangements, resulting, in turn, in newpolariza-
tions on urban greening and biodiversity policy-making. Speci cally, conǴlicts
with the EU increased in Germany in T2, symbolizing a heightened sensitiv-
ity towards such topics. In Italy, the intensity of this conǴlict remained stable.
Still, the topic shiǼted from trust and collaboration towards tension and dis-
tancing, whereas urban greening and biodiversity stayed in the background
and mainly remained connected to discourses related to human bene ts. In
both cases, nationalists and Eurosceptics have increased their dissent against
the EGD, in favour of domestic actions rather than multilevel collaboration.
ȃis is relevant for urban greening and biodiversity in particular, and for cli-
mate change in general, as such wicked problems are not aǲfected by adminis-
trative boundaries and instead require a strong collaboration that transcends
human-created boundaries.

ȃe two conǴlicts ‘For humans or for nature?’ and ‘You said Z, but what
about X and Y?’ are also highly controversial.ȃe former fundamentally ques-
tions the argumentations of the proposer, while the latter refers to tactics to
introduce new concepts with the aim of increasing complexity in the debate
and blocking decisions. Interestingly, conservative parties have taken the ini-
tiative of introducing concepts related to urban greening and biodiversity. In
contrast, progressive parties tend to speak of other concepts, such as housing
and social justice,when counteracting the propositions from themajority.ȃis
is the case for Germany in T1, when the CDU/CSU highlighted the necessity of
implementing more urban greening and biodiversity interventions, and the
Green Party replayed the importance of strengthening the provision of social
housing. A similar dynamic occurs in the Italian case, but in T2.ȃis dynamic
is linked to themajority’s power to steer the agenda,while the opposition par-
ties,with less time at their disposal, limit their speech to counteract themajor-
ity’s argumentations.ȃis counteracting usually takes the form of redirecting
to other subjects of accusation instead of arguing on the same subject. In this
case, no diǲferences in political aǲ liation are observable.
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Lastly, the latent conǴlicts ‘Immediate action or step-by-step?’ and ‘Is your
future better thanmine?’ are the least intense. A reason could be that opinions
on the best approach and best urban future to pursue are rmly rooted in par-
ties’ beliefs and values, which are diǲ cult to change. Conversely, the concepts
generated fromthese beliefs are questioned rather than thebeliefs themselves.
ȃis reǴlects the results that show a general agreement on the importance of
urban greening and biodiversity. At the same time, no real suggestion on how
to proceed is proposed; decisions are instead kept for an inde nite next meet-
ing. Finally, it is noteworthy that these ve latent conǴlicts are also linked to the
speci c format of the parliament debates. Since the imbalance in time alloca-
tion favours the majority, it was observed that the opposition must convey its
ideas in a more precise and straightforward fashion. In contrast, the majority
parties tend to remain vague.

Political discourses are a network phenomenon (Leifeld, 2017: 302). Na-
tional debates on urban greening and biodiversity should not be treated as
separate from other policy elds.While political actors tend to focus on the is-
sue at hand, the complexity of urban greening and biodiversity is consistently
intertwined with questions of land use, responsibility, materiality, and ideol-
ogy.As shown in theGermanand Italian cases, the vagueness of the arguments
on which actors agree even risks worsening any attempt to implement urban
greening and biodiversity policies due to particular contextual situations and
the complexity of the concepts used. By assuming the existence of multiple
realities and considering the institutional dimension of discourse as its abil-
ity to shape society (Hajer, 1995), discourse analysis and DNA create space for
properly interpreting the ambiguity of environmental politics, whereby dis-
course analysis is not simply adescriptive tool but can represent powerdynam-
ics among actors embracing conǴlict as a motor of (or brake to) change (Hajer
and Versteeg, 2005; Leifeld, 2017). Further research could investigate the re-
lations between parliamentary debates and practical implementations locally
by identifying key actors and conǴlict types related to socioecological changes.
Also, the analysis might bene t from de ning more snapshots – for instance,
during shiǼts in legislatures – to provide amore ne-grained picture that may
show diǲferent types of agreement and disagreement (e.g. conceptual, oppor-
tunistic) and highlight additional conǴlicts related to the use of concepts in po-
litical debates during the election period.
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Urban biodiversity has recently emerged as a key focus in urban planning discourse and is the
cornerstone of the EUbiodiversity strategy for 2030. This strategy proposes ambitious urban greening
plans for cities with over 20,000 inhabitants to address urban biodiversity holistically. In their way of
developingurbanbiodiversity-based imaginaries, future uncertainties, complex terminology, anddata
attainability hinder the efforts of small to large cities in addressing urban biodiversity satisfactorily.
Based on comparative case studies of Heidelberg, Hanover, Cesena, and Florence, we developed
explorative research that sources from urban, social, and political science methods that investigate
the complexity of urban biodiversity between past experiences, present discourses, and future
imaginaries. By analysing policy documents, urban actors’discourses, and the physicalmanifestation
of the UGPs in these four cities, we argue that size does not matter. Instead, cultural and
communication gaps should be addressed behind an underdeveloped and superficial public debate.

Nature has always played an important role in urban settlements. Based on
the first studies on ecosystems in the urban context in the 1970s1,2, urban
biodiversity research started concentrating, among others, on how urban
planning copeswithnatural elementswithin the built environment3–5. In the
European context, the EUbiodiversity strategy for 2030 (EU-BDS) provides
a reference for urban planning in the member states to address urban
biodiversity. The EU-BDS proposes a scenario for reversing the dis-
appearance of green spaces, acknowledging that urban biodiversity plays a
central role in increasing humans’ physical and mental well-being. To
accomplish this reversion, the EU-BDS is urgently calling for cities “with at
least 20,000 inhabitants to develop ambitious urban greening plans (UGP)
by the end of 2021” to bring nature back into our lives (Target 14, p. 13
ref. 6). AUGP represents an opportunity for cities to promote a holistic view
of urban biodiversity by being properly integrated into urban planning,
policies and practices across Europe (p. 7 ref. 7). The following year, the
UGP was renamed the urban nature plan (UNP), reflecting the EU’s
evolving sensibility toward nature beyond just greenery8. Nevertheless, the
what, who and how of integration are fundamental questions the EU-BDS
does not thoroughly address. Additionally, there is the risk that the bland
request from the EU does not represent a sufficient push for cities to engage
in the draft of such plans. Especially for smaller cities, which are known to
lack resources and expertise, draughting and implementing a UGP may be
difficult. To obtain economic support from the national and the EU level,

cities are asked to quickly develop narratives of innovations, often resulting
in unrealisable promises9. Haarstad et al. recently developed a critical stance
of this ‘politics of urgency’’ according to which some actors’ interests,
valuable discourses and alternative possibilities may be discarded or
left unseen in the name of quickly responding to urgent challenges
(pp. 3–5 ref. 10). This approach tends to disregard conflicts and resistance in
favour of an apolitical understanding of climate change-related actions11.

According to Westman and Castán Broto, urban planning is living in
an era in which cities are governed and designed following climate change-
related narratives. By defining urban climate imaginaries as “collective dis-
courses surrounding the urban that reflect the aspirations of [the] future”,
they argue that the formation of future imaginaries is a result of discursive
practices, whereby certain visions of the future are more convincing than
others (p. 80 ref. 12). As the future is, per definition, unknown, decisions on
‘the’’ future to enact are not only the result of rational choices. Rather, actors
decide based on a complex system of personal beliefs and interpersonal
influences formulated as anarrative exercise to convince thehearingwith the
most credible scenarios13. Those most credible imaginaries pervade the
discourse over valid alternatives that, lacking authoritative support, are
automatically excluded from the debate14. Three decades ago,MaartenHajer
described the discursive process of environmental policies, arguing that “[a]
ny understanding of the state of the natural (or indeed the social) environ-
ment is based on representations” (p. 17 ref. 15). His discourse-coalition
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Institute for Political Science, Heidelberg, Germany. 3Heidelberg University, Heidelberg Center for the Environment (HCE), Heidelberg, Germany. 4University of
Tübingen, Geo and Environmental Research Center, Tübingen, Germany. e-mail: alessandro.arlati@hcu-hamburg.de
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approach suggests that groups of actors form coalitions when sharing
common ideas, out of which convincing storylines are produced and
reproduced16. With this perspective, the argumentative turn in policy
analysis and planning understands actors’ discourses as their ability to shape
reality through which it is possible to explain reasons for action or
non-action attributable to personal and shared beliefs of the world17.

Thus, exploring the dynamics by which urban actors form discourse
coalitions around urban biodiversity’s future(s) is relevant to understanding
howurban biodiversity planning can be transformed4,5,10.We have observed
an exponential interest in urban biodiversity and climate change in urban
studies, focusing especially on the reasons for the action and inaction of
public administrations. The majority agree that the absence of an over-
arching vision and governance schemes allowing cross-collaboration are the
main obstacles to urban biodiversity planning and implementation. How-
ever, how different narratives are discussed is rarely addressed in the urban
planning literature (Supplementary Note 1).

While many concepts that refer to nature in the city exist, it appears
beneficial for the purpose of this paper to refer to urban biodiversity as this
concept iswell-defined in the scientific literature; additionally, biodiversity is
explicitly used in the EU-BDS. Departing from the understanding of urban
biodiversity as “the variety and richness of living organisms […] and habitat
diversity in andon the edgeofhumansettlements” (p. xvii ref. 18), oururban
planning perspective focuses on the interplay between natural elements and
human beings. Following urban biodiversity research19, we refer to urban
biodiversity as the variety and richness of living organisms and habitats
within the built environment and the perception that humans have about
this relationship.Weargue that approachingurban future imaginaries based
on this definition of urban biodiversity from a discourse perspective can be
beneficial in improving the understanding of how these futures are dis-
cussed and how they influence actors’ imaginations and the physical
environment.We refer to urban biodiversity-based imaginaries as collective
discourses about desirable futures based on urban biodiversity debated
among coalitions of urban actors in the present, informed by past experi-
ences, and that materialise in future-oriented policy documents. The
adjective “desirable” explicitly refers to the efforts of urban actors in building
such imaginaries essentially “grounded in positive visions of social progress”
(p. 4 ref. 20). Because cities with at least 20,000 inhabitants are directly
addressed by the EU-BDS, and small- to large-sized cities have a higher
share in Europe than in other continents21, it seems worthwhile to explore
these kinds of cities in this research. Therefore, we ask:Howdo urban actors

discuss the construction of urban biodiversity-based imaginaries and their
translation into urban projects in small and large cities?

With reference to the definition of urban biodiversity provided in this
paper, we focus our analysis on the relationships between natural elements
and humans within the built environment from a discourse perspective.
Thus, we have organised our research into three dimensions to answer our
research question (Fig. 1). First, we acknowledge that various urban actors
have different perceptions of urban biodiversity, which are highly con-
troversial because linked to subjective values rooted in each country’s
planning system and culture and each person’s past4,14. By accounting for
legal requirements and cultural beliefs, we want to investigate the context
that determines how urban actors understand urban biodiversity in the first
place. Second, the bargaining effort we intend to investigate implies a dia-
logical relation between these different understandings in the present as an
attempt to shape reality15. Thus, we aim to study how urban actors form
discourse coalitions to communicate urban biodiversity publicly and which
strategy they use to discuss urban future imaginaries. Third, the result of the
discussion is reflected in the physical manifestation of the urban actors’
imaginations in urban planning documents12,20. Here, we look at how urban
actors imagine urban biodiversity as the materialisation in the UGPs of
urban biodiversity-based imaginaries and their influences on the urban
environment.

With a relational perspective on urban biodiversity, our research
design integrates different urban, social and political science methods. We
conduct a comparative case study analysis to infer differences and simila-
rities between small- and large-sized cities in the EU. The selection of the
case studies focuses on identifying outstanding cities in planning and
implementing urban greening. We refer here to this sample as committed
cities. The final selection comprises Heidelberg and Hanover in Germany
and Cesena and Florence in Italy (Fig. 2). First, we perform a policy docu-
ment analysis to provide an overview of each city’s policy context on dif-
ferent levels (national, regional and local). Second, we look into each city’s
current UGPs (June 2024) to understand how urban biodiversity is framed.
The dynamics between the discourse and the diverse actors that are idea-
tionally connected and form discourse coalitions are studied through a
discoursenetwork analysis (DNA), a combinationof qualitative content and
social network analysis (SNA). Discourse analysis studies language-in-use,
which aims to understand how knowledge is produced and reproduced
between actors through analysing written texts (p. 176 ref. 22). SNA is a
method to visualise and study relational empirical evidence. The

Fig. 1 | Heuristic matrix to explore interlinkages between discourse, actors, plans
and actions. This figure presents the heuristic matrix prepared for this paper to
analyse how urban actors understand, communicate, and imagine urban

biodiversity based on past experiences, present discourses, and future imaginaries.
Each dimension is examined through the methods listed in the last column.
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information is visualised in network graphs, with nodes often representing
actors (or other entities) and ties representing a relationship between them
(such as communication, exchange or sharing of the same beliefs). DNA
offers a new perspective to trace the coevolution of actors and issues
dynamically over time23. This method allows the operationalisation of the
content and the structure of the discourse on a respective issue24. Using local
newspaper articles, we can trace the narrative evolution around urban
biodiversity-based imaginaries of diverse urban actors forming discourse
coalitions in the public debate. Through spatial analysis and fieldwork, we
investigate how discourse influences the physical world by understanding
the geography of the projects debated in the newspaper articles. Finally, the
knowledge acquired through the methods above is validated and com-
plemented through semi-structured interviews with the main actors
involved in producing such imaginaries.

Results
Understanding urban biodiversity
Influenced by geographies, the object of urban biodiversity has changed
considerably over time and, accordingly, the ways through which human
beings have dealt with nature in the urban context25. Choosing a definition
thus has implications on urban biodiversity planning concerning which
forms of nature are included or excluded, by whom, and for what purposes
(p. 308 ref. 4). This section provides information from policy documents—
considering formal and informal planning—at different levels of govern-
ance—EU, national, regional and local—and expert interviews to identify
current cultural influences and planning practices about urban biodiversity.
For a thorough analysis of the national level, refer to Arlati26.

Heidelberg is a city in the federal state (Bundesland) of Baden-Würt-
temberg andoneof thefirstmembers of theAllianceof LocalAuthorities for
BiologicalDiversity. The federal state’s strategy for natural protectionhas set
objectives for protecting nature in the urban environment since February
2014 (pp. 14-15 ref. 27). It fosters the concept of the compact city (Stadt der
kurzen Wege) as the main planning framework for urban development,

which considers both the living quality of people and biodiversity (ibid., p.
34). On July 31, 2020, the federal state draughted the Biodiversity
Strengthening Law (BiodiveStärkG), showing a strong commitment
towards biodiversity at the federal-state level28. Referring to the National
Strategy on Biological Diversity (Nationalen Strategie zur biologische
Vielfalt) of 2007, Heidelberg is aligned with many other cities to reach the
goals of this strategy by sharing the implementation between federal, state
and local authorities. Noteworthy, 40% of Heidelberg municipal territory is
occupied by an urban forest (Heidelberger Stadtwald). Together with the
Neckar River, these two natural elements provide relevant leisure oppor-
tunities for people and space for nature to thrive. However, the urban forest
and river system reduce the land for further urban development, increasing
land use-related conflicts significantly. The national level is, however,
mentioned as the reference point for the local biodiversity strategy. In its
strategy, the city of Heidelberg states that achieving the goals and imple-
menting the measures will be a joint task within the municipalities. This
applies to the actors in the public sector and the public itself, whichmust be
involved in implementing measures. Potential conflicts mentioned in the
document highlight that species, nature, and climate protection goals can
collide with those of a municipality’s economic growth and housing
development. In Heidelberg, the influences from the EU-BDS are not
claimed in the documents analysed, as these were draughted before the
publication of the European strategy. The interviewees from the landscape
office and an environmental organisation (HE_1, HE_2, HE_3) defined
biodiversity fromamore practical perspective, giving various examples such
as maintaining or increasing tree cover in the city, green roofs, selecting
high-quality plants (in terms of biodiversity benefits), greening facades,
greening open spaces and squares and removing sealed surfaces.

Hanover is the capital city of the federal state Niedersachsen (Lower
Saxony) and became the Federal Capital of Biodiversity in 2011. It is a
founding municipality of the Alliance of Local Authorities for Biological
Diversity. Biodiversity refers to the Federal Agency forNatureConservation
(Bundesamt für Naturschutz) and includes species diversity, ecosystem

Fig. 2 | Final selection of the four case studies: Heidelberg, Hanover, Cesena,
Florence. This figure shows the details of the four committed cities analysed in this
paper: Heidelberg, Hanover, Cesena and Florence. For each city, data are reported as
follows: population; political composition of the city council; policy documents at

various levels; n. of newspaper articles analysed; n. of statement coded. The docu-
ments are categorised as follows according to the German and Italian systems:
federal o regional (R), regional or metropolitan (M), local (L), and UGP (U).
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variety and genetic differences within species. Accordingly, providing clean
water, fresh air, a stable climate and fertile soil is vital for human quality of
life and survival. Animals, plants, fungi andmicroorganisms are essential in
maintaining these conditions (p. 6 ref. 29). The topic of integration with
other policy fields is highlighted in the federal state’s strategy. The inter-
mediary level of the Hanover Region provides additional instruments to
guide landscape and spatial planning, stating that the landscape should be
permeable to protect biodiversity and that cities should be structured by
green corridors (p. 19 ref. 30). The ‘More Nature in the City’’ programme
launched in 2009 by the City of Hanover aimed to secure and improve
biodiversity through sustainable use. As part of the federal ‘Biodiversity’’
programme, Hanover has participated in the five-year cooperation project
‘Cities Dare Wilderness’’ since 2016. At the same time, a pilot programme
called Urban Greenery—Species-rich and Diverse (Stadtgrün—Artenreich
und Vielfältig) within the “National Strategy on Biological Diversity at
Municipal Level” had been implemented. Hanover’s sensitivity towards
urban biodiversity is attributable to both the EU-BDS and the white and
green papers at the national level31. The head of the department of urban
greenery defines urban biodiversity as primarily sustainable. This means
that it should be planned from a long-term perspective, with more free
spaces of high quality against their impact on nature conservation, species
protection, and biodiversity. The aim is to preserve these green spaces
equally with their effects on climate protection and climate change adap-
tation (HA_1). One interviewee (HA_2), an expert who has campaigned for
biodiversity for many years as part of the insect alliance, refers to the UN
definition of biodiversity, which includes diversity within species and eco-
systems. Both areas are key recreational spaces in Hanover, providing
residents and visitors with beautiful natural environments. LikeHeidelberg,
Hanover praises an important experience with the biodiversity topic mir-
rored in the richness of the interviewees’ definitions.

Cesena is a city in the Emilia–Romagna region. The regional strategy
for mitigation and adaptation to climate change mentions urban greening
concerning air quality inurbandevelopment,while biodiversity is addressed
only in areas outside the urban fabric32. Amore direct connection is present
in theAgenda 2030 strategy,which aims toplant 4.5million trees in the next
five years to support regional urban biodiversity33. At the local level, the
action plan for sustainable energy and climate describes urban biodiversity
as important to counter climate change-related disasters and to foster health
and security34. In the current local urban plan, draughted with the neigh-
bouring city to share the efforts and resources (CE_1b), biodiversity is
addressed,mainly outside theurbanenvironment, as in the regional policies.
However, the interviewees have reported a more holistic understanding of
urban biodiversity: from the public administration view, urban biodiversity
is defined as infrastructure, thus providing services to the city, such as water
and air systems (CE_1a; CE_1b), while from the citizen initiative, through
the concept of habitat, suggesting that green spaces in the built environment
function as contact between nature and other layers of the cityscape, such as
mobility (CE_2). The interviews also revealed that a unique document
addressingurbanbiodiversity planning at the local level is currentlymissing,
whereby taking consistent action is difficult for the urban actors. This also
hinders access to information for citizens who want to inform themselves
about this topic. The public administration interviewee reported rather
limited support from the regional level concerning urban biodiversity
planning, which de facto contributes only economically (CE_1a). The
necessity to gather experience pushed Cesena to look at the international
context, subscribing to the Green City Accord onDecember 21, 2020.With
the commitment to addressing urban planning with projects related to
biodiversity, this subscriptionwas vital forCesena for three reasons:first, the
funds offered by the accord were consistent and purposefully organised;
second, it allowed them to share experiences in anetwork of cities; and third,
it provided a set of quantitative indicators to benchmark its advancements
practically (CE_1b).

Florence is the capital of the Tuscany region. At the regional level,
policy objectives related to urban biodiversity are stated by the strategic
regional framework for sustainable and just development covering

2021–2027. The aim is to foster an ecological transition for a greener Tos-
cana to contrast climate change by supporting biodiversity in the urban
context and reducing pollution (p. 35 ref. 35). At an intermediate level, the
sustainable development strategy of the Metropolitan City of Florence
suggests in one of its ten objectives to address climate mitigation and
adaptation through reforestation and urban greening measures (p. 33
ref. 36). At the city level, the urban plan of Florence, although relatively old,
considers private andpublic urbangreening simultaneously as an integrated
part of the planning process (p. 62 ref. 37). Although awareness seems to be
relatively high, Florencethe interviewees described Florence as a compli-
cated city that has to deal with several problems linked to its historical
traditions. On the one hand, there is the presence of conservatism from
politicians and professionals (FI_1), whereby historic gardens and land-
scapes should not be ruined by introducing new species or realising new
greening respectively (FI_2). On the other hand, Florence has to deal with
mass tourism every year: being a rather small and dense city, this creates
considerable land use problems when planning for urban biodiversity,
especially in the city centre. The EU Green Deal, in particular, is an
important reference for Florence, which points to realising urban biodi-
versity under the flag of ecological transition and environmental justice.
Through the engagement of citizens, implementing nature in the urban
context becomes an occasion to share and live in the city as a tool of climate
democracy (FI_1). The complexity of the urban environment of Florence
and the need to valorise every square metre translates into the under-
standing of urban biodiversity as composed of big parks and small natural
elements found within brick walls: urban biodiversity is considered thus a
concept throughwhich open spaces can be planned (FI_1; FI_2) or even left
unplanned (FI_3).

Communicating urban biodiversity
Urban actors who share the same understanding form coalitions centred
around storylines that strengthen their common interests (p. 65 ref. 16).
This section presents our results from observing the dynamic evolution of
the public debate from the local news usingDNAwith the support of expert
interviews. Because of readability, thefigures presented in this section depict
only the year with the highest frequency of nodes and the last 12months of
data collection.Acompletepictureof the graphs year byyear canbe found in
Supplementary Note 3.

In Heidelberg, several actors are involved in the debate on urban
biodiversity conservation (Fig. 3). The Landscape and Forestry Department
(Landschafts- und Forstamt) and the municipal administration are the
primary driving forces, supported by the environmental organisation
NABU and engaged citizens. The dominant concepts in the debate are
‘urban greening for biodiversity’’ and ‘for humans’’. The debate has gra-
dually evolved, yet it has not reached the intensity initially anticipated.
Notably, there is a discrepancybetween the intended andactual use of public
space, which has become a prominent issue in 2022. One interviewee
highlighted the importance of the Landscape and Forestry Department but
also pointed to internal conflicts with the Urban Planning Office when it
comes to implementing or maintaining green spaces (HE_2). Another
interviewee from an environmental NGO mentioned that there seemed to
be a lack of communication and coordination between departments
(HE_1). The interviewee further explained that in the conflict between
housing and greenery in the city, the former always wins. According to the
interviews, there has been a recent shift in public opinion, with citizens
emphasising trees and greenery in urban areas since 2018–2020. One
interviewee posited that urban planners frequently designed public spaces
without incorporating green spaces, apractice that is no longer tenable today
(HE_2). In the interviews, the importance of biodiversity had been pro-
nounced, such as a leading manager (HE_2) from the landscape office
stating, “… everyone agrees: We need more greenery; we need more trees.
We must take a stand against … the overheating of our cities.” It is
important to mention that the public debate on biodiversity is not very
extensive. The presence of the Stadtwald and of the green areas around the
Neckar River probably generate a conviction that the existing green areas
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suffice. Even if we look at which public areas are being discussed, there are
only a few areas in the old city centre (Fig. 8).

In the case of Hanover, the dominant concepts are the ‘conflicting
use of public spaces’ and ‘urban greening for biodiversity conservation’
(Fig. 4). The discussion then moved on to the proposition that green
spaces are crucial for biodiversity conservation. The discourse analysis
revealed that the Department of Environment and Urban Greenery
(Fachbereich Umwelt und Stadtgrün) plays a pivotal role in the debate,
demonstrating notable engagement and influence. The findings of our
interview with a department representative in question corroborate
this impression. The situation in Hanover is characterised by a positive
tradition, with a significant number of historic gardens and a culture
that supports and appreciates them. Furthermore, greening activities
are supported in both the debate and practice by a diverse range of
actors, including political parties, the media, and citizens. The dis-
course is developing from a very limited (2020) to a differentiated
discourse (2024). One expert in a leading position in theDepartment of
Environment and Urban Greenery (HA_1) confirmed a high level of

awareness of green issues or ecological concerns in urban society.
Hanover is a city of gardens, with the Eilenriede and the Herrenhausen
Gardens, for example, and many other historic green spaces and parks
(HA_3). The interviewee defined urban biodiversity and emphasised
the importance of native plants. Although urban greenery has a high
status in the consciousness of citizens, it is crucial to know which plant
species are present. Another interviewee (HA_2) recalled that funding
has also been made available for biodiversity, and positions for
maintenance and care have been created. Adequate administrative
infrastructure and a supportive political climate are crucial for sub-
mitting applications and implementing biodiversity measures.
According to this person interviewed, the Krefeld study in 2018, an
important scientific study documenting a dramatic decline in insect
biomass in Germany, brought the issue of insect mortality to the
attention of the general public and the insect alliance was founded
(HA_2). This insect alliance is characterised by considerable support
and influence and a notable level of visibility (HA_2). The insect alli-
ance has focused on clear communication and unites different urban

Fig. 3 | One-mode concept networks and organisation networks in Heidelberg.
The figure depicts one-mode networks for the year with the highest frequency of
nodes (left) and one-mode networks for the last 12 months of analysis (right) for
Heidelberg. Only the top ten frequent nodes are visualised. The size of the nodes
represents the frequency (number of times the concept or organisation appear in the
articles in the respective time). The strength of the links is bigger according to the

edge weight (number of concepts the actors share with each other or the number of
actors that mention the same concepts in the respective time). The organisations are
citizens (cyan), economy (yellow), grassroots initiative (green), NGO (red), politi-
cian (light blue), public administration (blue), public-sector economy (light green),
and science and education (pink) (Supplementary Note 3).
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actors who joined voluntarily without any membership fee under a
common logo (HA_3).

Since 2020, the importance of biodiversity has permeated the discourse
inCesena, probably linked to the awareness derived from the subscription to
the Green City Accord (Supplementary Fig. 13). In this period, actors fre-
quentlymention the concepts of ‘participation’’ and ‘implementationofnew
green’’ projects to underline the necessity to cooperate and expand and
enhance city green areas. The discourse coalition in the debate comprises
various actors: the public administration and other political groups (e.g., PD
Cesena) play a dominant role (Fig. 5 bottom). Another important organi-
sation is theCitizensCouncil for theEnvironment (Consultaper l’Ambiente
(CpA)), which was formed with the help of the public administration
(Supplementary Fig. 13, year 2021). Through this council, whichhasmainly
a consulting function but can propose new ideas, economic actors, NGOs,
and citizens can be directly involved in the decision-making about envir-
onmental topics. At this point, we can observe a rather broad coalition of
actors in the debate about urban biodiversity-related arguments, including

politicians, public actors, and laypersons. Interestingly, Cesena is the only
case linking urban biodiversity as a measure to address health issues,
probably related to theCOVID-19pandemic. In 2022, concepts of ‘security’’
and ‘requalification’’ have acquired more importance, while social-related
concepts (such as ‘participation’’ and ‘other imaginaries’’) are less central
(Fig. 5 top-left). This happened at the expense of a more consistent invol-
vement of the CpA, as reported in an interview with the citizen initiative
(CE_2). The NGOs were particularly active but suffered from a too-
ideologic perspective that led to many proposals being discarded; similarly,
economic actors saw their pragmatism as being outclassed by such actors
and lacked the time and resources to keep being involved voluntarily
(CE_2). At this stage, the debate seems more centralised around the public
administration and its departments, whereby citizens and grassroots
initiatives are evendisjointed from themain coalition (Fig. 5 bottom-left). In
2023, the biodiversity topic has gradually left the debate, favouring greater
attention to ‘disaster prevention’’ linked to a great flood that occurred in the
Region. This concept was used in the local elections of May 2024, creating

Fig. 4 | One-mode concept networks and organisation networks in Hanover. The
figure depicts one-mode networks for the year with the highest frequency of nodes
(left) and one-mode networks for the last 12 months of analysis (right) for Hanover.
Only the top ten frequent nodes are visualised. The size of the nodes represents the
frequency (number of times the concept or organisation appear in the articles in the
respective time). The strength of the links is bigger according to the edge weight

(number of concepts the actors share with each other or the number of actors that
mention the same concepts in the respective time). The organisations are citizens
(cyan), economy (yellow), grassroots initiative (green), NGO (red), politician (light
blue), public administration (blue), public-sector economy (light green), and science
and education (pink) (Supplementary Note 3).
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relevant divides in the political parties. In the last year of analysis, we wit-
nessed a reversed trend when ‘cross-collaboration’’ returned as a central
concept, showing the need to involve other organisations in greening
measures (Fig. 5 top-right). The discourse coalition is highly diversified,
includingdifferent levels of governance andpolitical parties. This reflects the
willingness of the newly elected government tomaintain a relationship with
the citizens and the CpA. However, the interviews depict a scenario where
citizens reactively engage with urban biodiversity, thus perceiving the work
of the public administration as an attack on urban green spaces (CE_1a).

In Florence, concepts of ‘participation’’ and ‘cross-collaboration’’ are
central to the local debate of 2020, while the actual measures have a sec-
ondary importance. The public administration is very active in this process;
this is the case for the government and specific departments (Fig. 6 bottom-
left). From 2021 to 2022, the concepts of ‘urban greening for humans’’ and
‘biodiversity’’, the push towards ‘requalification’’ projects and problems
related to ‘security’’ acquiremore relevance, showing amore action-oriented
discourse (Supplementary Fig. 14). This might be linked to the draft of the

EUGreenDeal and theEU-BDS at the end of 2020. Since 2022,more diverse
types of organisations have started to participate in the greening discourse,
building complex networks among them and reducing the centrality of the
municipal actors (Fig. 5 bottom-left). While the debate seems multifaceted
initially andmainly populated by governmental actors, it evolves into amore
precise and concrete debate about ‘financial aspects’ and conflictual situa-
tions related to ‘practices of tree cuts@ in which economic actors and poli-
ticians participate. The years from 2022 to 2024 correspond to some of the
most conflictual situations, whereby groups of citizens react heavily to the
actions of the public administrations (FI_1). Accordingly, a researcher
interviewed specifies that citizens and grassroots initiatives lack the expertise
to understand the operations of the public administrations (FI_2): political
actors take advantage of this situation to oppose key decisions, such as the
planting action in the urban centre and the tree cuts in ‘Viale Redi andViale
Corsica’ (Fig. 8). These approaches are explained by relative mistrust in the
political class and a generally low awareness towards implementing natural
elements in favour of more graspable topics such as mobility (FI_2). As a

Fig. 5 | One-mode concept networks and organisation networks in Cesena. The
figure depicts one-mode networks for the year with the highest frequency of nodes
(left) and one-mode networks for the last 12 months of analysis (right) for Cesena.
Only the top ten frequent nodes are visualised. The size of the nodes represents the
frequency (number of times the concept or organisation appear in the articles in the
respective time). The strength of the links is bigger according to the edge weight

(number of concepts the actors share with each other or the number of actors that
mention the same concepts in the respective time). The organisations are citizens
(cyan), economy (yellow), grassroots initiative (green), NGO (red), politician (light
blue), public administration (blue), public-sector economy (light green), and science
and education (pink) (Supplementary Note 3).
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result, we witnessed a shift in the last two years of analysis towards
‘sustainablemobility’’ issues, while biodiversity is included as a side effect, as
the prominence of the ‘greening elements as added value’ concept demon-
strates (Fig. 6, top-right). This is also visible in the limited number of
newspaper articles retrieved for 2024. This might explain the delay in
implementing the UGP postponed to the end of 2024, as shown by the
relative centrality of the ‘reference to a plan’ concept. However, in the last
months of analysis, the debate started to be populated by many different
actors, which reveals a new understanding of the complexity of urban
biodiversity and the willingness to change trajectories.

Imagining future urban biodiversity
Following the definition of urban climate imaginaries as “collective dis-
courses surrounding the urban that reflect the aspirations of future […]
imaginaries, which are created in narratives and reproduced in policy
documents” (p. 80 ref. 12), this section investigates how urban actors’
imaginationofurbanbiodiversitymaterialises intourbanbiodiversity-based

imaginaries, merging data from the UGPs (Fig. 7), spatial analysis (Fig. 8),
and expert interviews.

At the local level, Heidelberg has had aBiodiversity Strategy since 2021.
This strategy includes the results from the Urban NBS project (2015–2019)
to define strategies and approaches for urban biodiversity with the partici-
pation of different public actors and NGOs38. The Heidelberg biodiversity
strategy aims to make the best use of available resources by identifying key
areas for action for the species and habitats in and around Heidelberg and
prioritising the actions needed to promote and protect biodiversity. The
second cornerstone of the strategy refers to the proper integration of urban
greening in urban planning and the support of biodiversity in the inner-city
areas (ibid., p. 33). The biodiversity strategy is comprehensive and ambi-
tious. It includes a detailed analysis of the status quo of flora and fauna, a
relatively detailed action and time plan for the foreseen measures, and an
indication of a communication strategy about the measures and the
respective monitoring. Interestingly, this UGP does not entail a proper
vision. Additionally, there is no mention of a participatory approach in

Fig. 6 | One-mode concept networks and organisation networks in Florence. The
figure depicts one-mode networks for the year with the highest frequency of nodes
(left) and one-mode networks for the last 12 months of analysis (right) for Florence.
Only the top ten frequent nodes are visualised. The size of the nodes represents the
frequency (number of times the concept or organisation appear in the articles in the
respective time). The strength of the links is bigger according to the edge weight

(number of concepts the actors share with each other or the number of actors that
mention the same concepts in the respective time). The organisations are citizens
(cyan), economy (yellow), grassroots initiative (green), NGO (red), politician (light
blue), public administration (blue), public-sector economy (light green), and science
and education (pink) (Supplementary Note 3).
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draughting such a plan (Fig. 7). This could be a symptom of a rather silo
situation, as discussed previously in the understanding and communicating
sections. From our investigation in the spatial analysis (Fig. 8), we find that
themain areas in the public discourse are onboth sides of the riverNeckar, a
few places in the old city and other places more in the periphery of the city.
When we visited these sites, we were left with the impression that they are
not always green spaces that are convincing from a biodiversity point of
view. For example, this is the case of the ‘SRH Uni Campus’’ and ‘Der
Andere Park’’, where the natural elements are presented more in terms of
aesthetics and human health rather than providing benefits for biodiversity.
One interviewee from an environmental NGO (HE_1) explained that the
biodiversity strategy focusesmore on the agricultural spaces outside the city.
Another interviewee, a leading manager of the landscape office (HE_2),
referred to “Oasis”, an idea that had been put forward by themayor of Paris
at some point and had been imported to Heidelberg by the mayor of Hei-
delberg. This idea translates into plans that envision implementing greenery
in places that are not necessarily suitable for parks, especially obsolete traffic
areas, school playgrounds or all kinds of areas that can contribute to a
bioclimatic improvement in the city centre. The interviewee further
explained that the most ecologically sensible way to create living space is
through re-densification, limiting green spaces in the city and reducing fresh
air corridors (HE_2). According to this conflict, “multifunctionality”would

be the key term,meaning that different aspectsmust be considered. The city
can no longer afford to use public space un-ecologically; this starts with
selecting plant varieties that must be considered for biodiversity.

InDecember 2020, themunicipality ofHanover draughted the concept
for open spaces Stadtgrün 2030. It represents the result of the participatory
processMeinHannover 2030 to “keepHanover as green as it is” (p. 4 ref. 31).
Urban greening and biodiversity measures are fundamental to addressing
climate change and protecting nature in the urban context (ibid., pp. 12–14),
giving importance to nature-experiencing activities, education, and biodi-
versity. The plan is complete compared to the other cities: it presents a clear
long-termvisiondivided into specific goals, it provides a thoroughanalysis of
the status quo of ecosystems and proposes a detailed action plan for the next
years to implement the measures (Fig. 7). Additionally, the plan offers a
comprehensive framework that connects the UGP to various local and
regional plans and regulations, highlighting the holistic feature of this plan
and thewillingness to consider different levels of action.One interviewee in a
leading position (HA_1) of the urban greenery department explained that
this document is the conceptual basis for further landscaping measures, i.e.
the redesign and redevelopment of green links, green corridors, and town
squares. The interviewee also explained that the Department of Urban
Greenery is well-staffed. The person interviewed further pointed out a great
appreciation among the population for urban greenery and a corresponding

Fig. 7 | Analysis of the UGPs for the four case studies according to the six
milestones of the UGP guidance. This figure shows to which extent the UGPs
analysed for each city comply with the UGP guidance draughted at the EU level. The
flags represent the six milestones described in the guidelines: the dotted lines denote

an absence of the milestone; normal lines indicate that the milestone is partially
present; filled areas signify a complete presence of the milestone. Florence performs
worst because we refer here to the political programme and not to the UGP, which
was not published when writing this paper.

https://doi.org/10.1038/s44168-025-00249-y Article

npj Climate Action | (2025)4:42 9



awareness of local politics that urban greenery has a high value. The inter-
viewee also highlights Hanover’s success due to ‘Eilenriede’’, one of the
largest city forests in Europe, offering numerous recreational activities, and
‘Maschsee’’, an artificial lake south of the city centre (Fig. 8). These two
projects are fundamental parts of the green corridor strategic approachof the
landscape plan at the metropolitan level. The relatively low ratio of con-
flictual projects and their good distribution in the municipal area demon-
strated the success of the communication aspect in Hanover, as described in
the previous section. Another interviewee from the insect alliance (HA_2)
referred to the conflict between creating urban housing due to rising indi-
vidual people’s demand and biodiversity and urban greening. Accordingly,
housing issues are often the stronger ones in this conflict. However, the
interviewees (HA_1, HA_2; HA_3) stated that the capacity of the urban
greenery department is large enough to continue expanding future green
spaces and maintaining and caring for existing ones. We can conclude here
that the well-staffed urban greenery department, sufficient financial
resources, and strong community support will ensure that the city’s green
spaces and biodiversity are maintained and enhanced in the future.

With the Green City Accord subscription, Cesena became one of the
first small cities in Italy to show commitment towards urban biodiversity.
Based on the five spheres of action of the Green City Accord, theObjectives
and Strategies for a Greener Cesena planning document was draughted in
July 2023. This document was developed with the support of the CpA,
relying on extensive participation. TheUGPdoes refer to theEUregulations

and to theGreenCityAccord but does not link to other levels of governance
(Fig. 7). However, it represents a first attempt to holistically formulate
precise targets for future orientation not only to urban biodiversity projects
but also to air, quarter, waste management, and noise, demonstrating a
holistic approach to the management of urban futures. Concerning the
biodiversity sphere of action, this document contains targets by 2030 “to
encourage the establishment of nature in the city” (translation by authors, p.
15 ref. 39). TheUGPofCesena has the formof a strategic documentwith an
inventory of the existing natural species (although limited), while the action
plan is sketched without the indication of a time horizon. The interviewees
from the public administration pointed out that realising a UGP as defined
by the EU guidance40 would require more time, budget, and expertise
(CE_1a). Building the inventory already consumed considerable resources
as data acquisition is still onerous. At the same time, the analysed document
includes important details that go beyond a general strategic document as it
aims to differentiate types of green spaces precisely: doing that would allow
for planning different levels of maintenance, from the playground to the
urban forest and allocate resources accordingly (CE_1a; CE_1b). Looking at
the projects debated in the newspaper articles, these are situated largely
outside the city centre (Fig. 8). These interventions consist of rather large
areas that address biodiversity with diverse objectives: some projects are
thought for educative purposes or leisure (e.g., ‘Savio river’’), while others
are purposefully for enhancing biodiversity (e.g., ‘Polmone verde’’). Most
conflictual projects are the most recent ones, close to the centre, and

Fig. 8 | Spatialisation of the public debate in the four case studies. This figure
shows the spatialisation of the public debate in Heidelberg and Hanover (top) and
Cesena and Florence (bottom). The marked areas are the projects mentioned in the
newspaper articles we analysed; the black dots show the number of articles where a

project is mentioned. The areas in green correspond to the projects exclusively
supported by the urban actors, while the red ones are characterised by various
degrees of conflict (authors).
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circumscribed to specific small areas orbuildings.The reasons canbemainly
adduced to the decreased participation visible during the period analysed
(Fig. 5). Thus, engaging various urban actors and citizens more compre-
hensively in implementing the strategy is an important future step. Fol-
lowing a narrative that sees urban biodiversity to be curated as a child
(CE_2), future efforts should invest in raising awareness and a sense of
ownership towards the public spaces andnature they host, which is reflected
in the vision proposed by the UGP analysed. The inventory is, therefore,
only the first step, but preparing a real planning effort in the future is
necessary to benefit from the information acquired (CE_1a; CE_1b).

The programme The City We Are, The City WeWill Be represents the
most up-to-date political statement on Florence’s commitments to urban
biodiversity. Urban biodiversity projects are presented for future projects
and existing areas, from implementing new green elements (the air fac-
tories) to requalifying historical ones41. The programme is divided into a
more strategic part with general goals and an action plan that specifies such
goals (Fig. 7). Because of its status as a political programme, this document
doesnotprovide anadequatepictureof the statusquoanddoesnot include a
time plan for the implementation of the measures it proposes. This pro-
gramme does not result from a participation process but clearly states the
willingness to involve citizens more extensively in the future. In 2023, the
draft of the UGP was announced and is expected to be ready by the end of
2024. The interviewees refer to a draughting process involving an ample
range of urban actors, from landscape architects tomedical doctors,with the
vision of realising a holistic plan for the open spaces where public and
private spaces are equally considered (FI_1; FI_2). In the fieldwork, it was
noticed that in the historical centre, the few visible green elements are
installed inprivate businesses, inpots as a trafficmanagementdevice, andon
private balconies or terraces (Supplementary Fig. 19). The UGP inventory
was filled with an extended deployment of digital and human resources to
identify all these elements. As the expert interviews state, data are para-
mount in correctly identifying the planning of measures and their con-
sequent implementation. The spatialisation of the public debate shows a
rather diverse set of projects equally distributed between outside and inside
the urban centre (Fig. 8). Notably, compared to Cesena, Florence presents
more conflictual projects, some located in the central part of the municipal
territory (‘‘Urban centre’’, ‘Viale Redi and Viale Corsica’’). Like Cesena,
most conflicts are polarised around misinterpreting public administration
actions, but in Florence, those are actively supported by political parties
(Fig. 6). According to the interviewees, the reasons are attributed to the
conservatism (FI_1) or the lack of interest of certain actors (FI_2). Although
stated in the programme, the engagement of citizens is envisioned in clas-
sical terms as a consultation period after the UGP draughting (FI_1). A
representative from the economic sector stated that public administration
actors are advanced in understanding the importance of urban biodiversity,
but citizens still cannot deal with such complexity (FI_3). The necessity of
sensitising citizens to prevent a priori blockade and reducemistrust towards
the institutions is a future step to improve urban biodiversity in
Florence (FI_2).

Discussion
The results above present how urban actors understand, communicate and
imagine future urban biodiversity (for a summary, see Supplementary Fig.
20). Combining the three dimensions, we aim to shed light on how urban
biodiversity-based imaginaries are debated in small and large cities and
which influences these imaginaries have on the urban environment.

By looking at how urban actors understand the “nature around them”
(p. 14 ref. 25), we have confirmed through the analysis of the UGPs and the
interviews the existence of various definitions of urban biodiversity, ranging
from practical examples (solutionism) to broader concepts of ecological
networks (ecosystem) and elements of urban transformation (planning
tool). Notably, the interviewees all confirmed a generally increase in the
sensitivity towards urban biodiversity topics (HE_3; HA_3; CE_2; FI_2;
FI_3). However, especially in the case of Heidelberg, the interviewees agree
on a generally low political commitment towards such topics (HE_1a and

HE_1b; HE_2), which results in urban biodiversity being outclassed by
other issues26. This is due to various influences fromtheEUlevel through the
EU-BDS, for example, or concerning natural disasters, such as the COVID-
19 pandemic. The national and regional levels proved to be positively
influential in the two German cases, while in Italy, these remain distant or
are perceived as obstacles. The European and national are also mentioned
for their funding programmes. The federal level is a reference point for
planning directions in the twoGerman cities, while the regional level in Italy
was regarded in the interviews as non-supportive. If the document analysis
and the interviews revealed the presence of funding schemes at the federal
and regional levels, a lack of other types of support is reported in the Italian
cases, such as expertise and further directions in planning urban biodi-
versity. As actual planning documents struggle to handle the future
uncertainty and complexity of urban biodiversity4, incremental urbanism
and similar approaches might provide a solution42. Nevertheless, city
administrations often lack the resources and expertise to invest in such
complex processes, especially in smaller cities. Hanover, the biggest city in
the sample, does not share these concerns. In this respect,Cesena showshow
urban green spaces can be defined according to different degrees of natur-
ality, leading to amore accurate allocation ofmaintenance resources (HE_1;
CE_1b; FI_3). This seems fundamental in the absence of local public pro-
curements and recent public budget cuts, as witnessed inHeidelberg, and in
the light of a weak contribution of the regional level in Italy (HE_2). Last, if
urban actors understand the importance of urban biodiversity, it is the
opinion of the interviewees that work must be done to sensitise citizens.
Because urban biodiversity-related measures do not yield immediate or
observable results, as nature requires time for growth, the interviewees
suggest the public administration should raise awareness of these aspects
among citizens (HE_2; HA_3; CE_2; FI_3).

Second, we have identified different debate patterns in the public dis-
course about urban biodiversity in the four cities to infer how urban actors
communicate urban biodiversity. Generally, we have observed a tendency
towards mainly process-related concepts in Italy (e.g., ‘participation’’ and
‘cross-collaboration’’). Conversely, the debate is dominated by more
substance-oriented concepts in German cities (e.g., ‘urban greening for
biodiversity’’ and ‘climate change’’). The public administration plays a
prominent role in fundamentally enabling the debate on urban biodiversity
and fostering its implementation. Two reasons can be identified as con-
tributing to this outcome. First, such interventions are implemented on
public land. Second, the public administration represents the municipal
planning interest. This suggests the potential to prioritise urban biodiversity
in the political agenda43, which is reflected in the discourses analysed
(Figs. 3–6). Following 2022, the public debate becomes highly diversified
with the participation of other types of actors. This demonstrates an
increasing awareness of the complexity of addressing urban biodiversity
projects, with significant implications for practical implementation15.
However, the interviews and spatial analysis reveal further challenges.At the
organisational level, the public administration still suffers from the silo
effect: this is observable in Florence from the DNA results, and it was
mentioned by the interviews for Heidelberg (HE_1a; HE_1b). Urban bio-
diversity usually loses against more pressing issues such as housing (Hei-
delberg) and mobility (Florence): these topics are more accessible for all
urban actors, especially citizens. Additionally, discourses on historical
heritage preservation of buildings and gardens hinder maintenance and
requalification in Hanover and Florence. On the measure level, imple-
mentingmitigation or adaptationmeasures is sometimes a polarising issue,
especially in Heidelberg and Florence. The tendency to understand urban
biodiversity as fundamentally an adaptationmeasure leads to implementing
green elements as a side effect (‘‘green as added value’’), whereby the focus
lies on the building or the infrastructure. Concerning participation, we have
identified the difficulties in engaging citizens. DNA revealed various con-
flictual reactions from citizens ascribable to typical NIMBY situations. This
is mainly due to a top-down and siloed communication style, such as in
Heidelberg (HE_2) and Florence (FI_1), and a lower awareness of these
topics among the population in Cesena (CE_2). With the insect alliance,
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Hanover anticipates these hindrances through intense communication and
diffusion of knowledge (HA_2; HA_3). However, conflictual situations can
result in beneficial discussions: the CpA in Cesena is a good example of a
local initiative directly engaging citizens in defining plans and future
interventions (CE_2).

Lastly, understanding and communicating urban biodiversity trans-
lates into urban biodiversity-based imaginaries built on diverse narratives of
the future through which urban actors imagine future urban biodiversity.
TheUGPs analysed present various degrees of obligations and foci onurban
biodiversity, but most remain at the strategic document level without fixing
clear responsibilities. As other studies confirmed44, these documents do not
manage to fulfil the ambitious design of a UGP as per the EU-BDS. Smaller
cities do not possess enough economic and human resources to engage in a
real plan. In comparison, bigger cities struggle with integrating these UGPs
into the overall planning framework andwith the pressure of implementing
urgent actions. These challenges could be attributed to the intrinsic inde-
finability of nature when producing such imaginaries, whereby “the term
“green” is currently in danger of becoming inconsequential in everyday
language” (p. 2 ref. 45). In such narratives, the concept of urban biodiversity
is usually idealised, for which no conflicts and uncertainties are foreseen46.
Thus, working with such a complex concept would require an effective
communication strategy to show an alternative understanding of urban
biodiversity that promotes conversations and allows conflictual situations
rather than refusing them. This step is often overlooked due to the pressure
cities face to urgently deliver tangible results in an erawhen time is no longer
an available resource (FI_1)42. Urban actors in Heidelberg deploy mainly
top-down communication (HE_2), while Florence is willing to share the
plans with its citizens only after completion (FI_1). Similarly, although
Hanover strongly focuses on communication, institutionalised participa-
tory processes are not envisioned for the urban biodiversity or greening
plans, but the process is open for citizens to provide new ideas (HA_1).
Finally, the UGPs analysed vary considerably in their proposed measures,
from general considerations to specific actions. Generally, the ‘promoted’
biodiversity-related projects in Fig. 8 are well-distributed among the
municipal territory and have important spatial extensions, whereas the
‘conflictual’ projects are mainly in the centre and regard small areas (Sup-
plementary Figs. 15–18). This is unsurprising, as having a completely nat-
ural element within the urban centres is worsened by density and land use
conflicts (HE_1; FI_3). The fieldwork revealed a general tendency to prefer
relatively curated formsof urbangreeningwith fewattempts to improve and
manage biodiversity in these areas (Supplementary Fig. 19). This was also
confirmed in the interviews, especially for Heidelberg, where, although the
documents depict a virtuous case, the dynamics between the different urban
actors involved in the strategy draft and its implementation correspond to a
few interventions dealing with urban biodiversity in the inner city.

We are aware that the selection of the four cities represents a biased
sample to a certain extent. These committed cities are used to a specific
vocabulary and set of practices, which we could define as a ‘discursive bub-
ble’’. The selection was guided by the need to ensure the presence of data to
work on, answering essentially methodological questions. Additionally, the
selected cities share similar political orientations concerning their govern-
ment constellation. Further research could compare cities within and outside
this bubble to specifically look at how the discourse changes. This could show
whether discussing urban greening and biodiversity is an elitist debate for
most privileged cities only. Thenewspaper articles analysed tend to report the
voices of specific actors, mainly affiliated with the public administration,
which could falsify our conclusions onwhich actors are driving the debate on
urban biodiversity.We have observed that media are seen with diffidence by
many urban actors and are often misused; however, media could play a
greater role in communication with the broader public. Additionally, the
representationsof thedebates for the four cities are limited to the top concepts
and organisations for simplicity. Unavoidably, this choice results in a partial
viewof the cases.However, themethods deployed in this explorative research
complement each other to grasp the complexity of urban biodiversity-based
imaginaries. Despite the difficulties in merging different scientific traditions,

we suggest expanding future research in urban biodiversity by exploring the
intersections between different disciplines and methods.

We are witnessing a cultural turn through which the dependency of
human-made systems on ecological ones is becoming always more evident.
The newly generated urban biodiversity-based imaginaries contain the
promise to bring alternative ways of thinking into everyday planning to
pursue the transformative changewe crave4.On this line of thought,wehave
argued that the constructionof urbanbiodiversity-based imaginaries should
be analysed at the intersection between different understandings in the past,
communication strategies in the present, and future narratives generated by
urban actors. We have investigated cities of diverse sizes in two European
countries with the same policy framework but inherent cultural, political
and geographical differences. As argued above, we can state that the con-
struction of urban biodiversity-based imaginaries has less to do with sizes
and geographies but rather is dependent on urban actors and cultural
dynamics. The understanding of urban biodiversity from different actors is
vague and unclear, opening a too broad range of possibilities under which
everythingcanbeunderstoodas such14,45. It is foremost a concept that suffers
from an excessive level of scientific complexity and abstraction.While some
urban actors can exploit vagueness to justify desirable urgent actions, an
abstract idea is not appealing enough to convince others about its
necessity13,20. This would eventually lead to abandoning those imaginaries
for which it is difficult to create a convincing storyline. In this sense, good
data collection and monitoring are necessary to support evidence-based
decisions about the future. Thus, urban actors should plan for such
investments, as these weigh considerably on themunicipal budget, not only
in economic terms: while the UGPs provide a credible and desirable vision
of abiodiversity-based future, they lack aproperdiscussionon “howtobring
the plans on the ground” (CE_1a). The regional level should bemore active
in supporting local public administration with more expertise, data provi-
sion, and transparency in communication rather than limited to funding
schemes. Thus, good communication and awareness-raising strategies
coupled with a robust data-driven vision remain important to including
laypersons5 to reduce the knowledge gap on urban biodiversity andmistrust
towards institutions. This also means going beyond the current under-
standing of participatory processes based mainly on consensus and
embracing conflicts4. It is advisable to create a body that mediates between
the public administration and the citizens to engage them in the planning
process, improve communication, and spread enthusiasm among urban
actors (HA_3). In this sense, some of the interviewees call for a more active
engagement of the public administration in allowing for shared decisions
and spreading culture towards urban biodiversity. As Haarstad nicely hints,
instead of being kept in the spiral of innovation and solutionism, urban
actors should rather formulate reimaginarieswhere past, present, and future
dialogue, thus avoiding the engagement with new branded concepts and
addressing more fundamental cultural gaps (p. 186 ref. 47). This novel
approach to urban planning, which prioritises and communicates the fos-
tering of biodiversity, should result from a comprehensive strategy that
acknowledges the intrinsic value of nature and its role in climate change
adaptation and mitigation as well as biodiversity conservation. Rather than
focusing on isolated policy areas, a more holistic approach (multi-
functionality) is essential to develop a coherent plan for open urban spaces.

Methods
Case study selection procedure
The case study selection is meant to acquire a manageable set of committed
cities concerning urban biodiversity planning and implementation in Eur-
ope (Supplementary Note 2). Different databases were consulted following
recent studies concerning European municipalities and their commitment
to defining policies for climate neutrality48,49. Successively, committed cities
have been catalogued according to their participation in an EU-funded
project from the Cordis Database, focusing on urban greening and biodi-
versity actions. Citieswith a population below20,000were discardedper the
EU-BDS.Germany and Italy present the highest number of cities that follow
the criteria from these databases. Both economically prosperous countries
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and influential in the world scenario as members of the G7, Germany and
Italy represent an interesting lens that exemplifies the northern and
southern socio-political situations in Europe50. In both countries, the state
has delegated municipalities the responsibility of planning to address cli-
mate change locally51. Germany and Italy present similar polycentric con-
figurations of urban centres with a high ratio of small- to large-sized
municipalities, thus functioning as potential examples to analyse policy
responses towards climate change in Europe.We refer to the categorisation
of city sizes as in the study of (p. 4 ref. 49). Four cities were considered
reasonable to have a certain degree of variability while being able to analyse
the cases with enough depth52. Cities with particular statuses (such as capital
cities or city-states) were discarded a priori and considered too special. The
final selection was made according to the concept of matching cities that
identified the pairs53 considering the number of inhabitants, the political
orientation of the public administration, the presence and the year of
draughting the strategy or plan for urban biodiversity (see Fig. 2).

Policy document analysis
To identify the relevant documents at the regional and local levels that
provide the contextual framework for the UGP draughting, we searched for
‘biodiversity’+ ‘strategy OR plan’+ ‘name of the region/city’. Most of the
documents were not easily retrieved from a simpleGoogle search but had to
be looked for on the respective websites of the responsible institutions. It is
important to note that navigating through the institution’s website was
rather arduous. Some relevant documents were found only after reading the
UGP, which reports on integration with other policy documents or were
mentioned by the interviewees.

The UGPs were retrieved directly from the official websites of the four
cities. Specifically, we have looked at the respective urban greening and
biodiversity planning departments for the most updated plan or strategy.
Once theUGPswere found,we thoroughly analysed these documents based
on the elements a UGP should have according to the most up-to-date
guidance40.Weposed the followingquestions about the sixmilestones (MS):
Was the plan designed based on a participatory process (MS1)?What urban
imaginary does the plan or strategy propose, and how is urban biodiversity
defined (MS2)? Is the strategy or plan mainly considering green areas, or
does it contain references to biodiversity specifically, such as plants and
animal species (MS3)? What goals are listed, and how are these prioritised
and categorised in space and time (MS4)? Is there a communication strategy
for the planned targets and interventions (MS5)? Is a monitoring strategy
considered to report on the interventions’ development and performance
(MS6)? The results are presented in Fig. 7.

Discourse network analysis
The newspaper articles were searched in four local newspapers, namely
‘Rhein-Neckar-Zeitung’’ for Heidelberg, ‘Hanoversche Allgemeine Zei-
tung’’ for Hanover, ‘CesenaToday’’ for Cesena, and ‘FerenzeToday’’ for
Florence. The use of local newspapers is a proven, accessible and reliable
source, available online daily54. A possibly high circulation rate and press
quality criteria must be considered when selecting the local newspaper. For
the data collection, a periodwas chosen to searchwith specific keywords for
the thematic articles. The EUGreen Deal was draughted at the end of 2019,
followed by the EU BDS 2030 in May 2020. Therefore, the year 2020 was
chosen as a turning point in the EU context when talking about biodiversity
was officially embraced by European institutions and policies. At the end of
June 2024, the EU Nature Restoration Law was adopted by the European
Parliament, making the draughting of a UGP obligatory. Thus, the period
between January 2020 and June 2024 was chosen for the analysis as a
transition phase of what we could define as ‘the voluntary discourse on
urban biodiversity’ in the political debates in European cities.

For the German case studies, the keywords searched are “biodiversity”
(Biodiversität) OR “urban greening” (Stadtgrün). For the Italian case stu-
dies, the search on thewebsites of the twonewspapers was limited to “urban
greening” (verde urbano) because of the difficulties in using Boolean strings.
Having the same starting point allows us to deepen the specificities and

analyse anomalies of the case studies. To code the newspaper articles, we
created a codebook containing different deductively created categories;
further categories are inductively added during the coding process. The
categories are both general cross-case and case-specific categories. To
manually code the newspaper articles, we used the software discourse net-
work analyser (https://www.philipleifeld.com/software/software.html). In
the coding process, four dimensions for each statement were categorised: 1)
name of the actor, 2) affiliation of the actor, 3) concept, which is a general
category of a statement, and 4) agreement or disagreement with this cate-
gory. The newspaper articles were coded in the discourse network analyser
(DNA) software version 3.0.10. Statements of actors in direct or indirect
speechwere codedwith informationon the actor, theorganisations the actor
is affiliated to, the concept, and agreement or disagreement on the concept.
We analysed 327 newspaper articles in this period and coded 1465 state-
ments organised into 35 concepts. The actors were divided into eight
organisational types: public-sector economy, science and education, grass-
roots initiative, NGO, politician, government, economy and citizen.

The data coded in the dna software was successively analysed and
visualised in the visone software version 2.2855. We built one-mode dis-
course networks for each city annually from January 2020 until June 2024.
One-mode actor networks represent actors’ networks connected by sharing
concepts, and one-mode concept networks show concepts connected by
actors sharing the respective concepts.Weused the subtract function, which
shows the congruence subtracted by the discrepancy between the nodes56.
The position of the nodes is based on their degreeof centrality; the size of the
nodes represents the frequency of appearance in the respective newspaper
articles, while the thickness of the ties is based on the edge weight, repre-
senting the number of times the actors mention these two nodes. For better
visualisation,weuse a thresholdof thenetworks, andonly thenodeswith the
ten highest degrees of centrality were selected for representation. Detailed
information on organisations, concepts, and the complete yearly DNA is
available in Supplementary Note 3. Supplementary Note 8 provides an
overview of the organisations in their original language alongside the
English translations used.

Spatial analysis
The spatial analysis was performed by identifying the geolocation of the
projectsmentioned in the newspaper articles. Themaps in Fig. 8 showwhat
we call spatialisation of the discourse. The portraited projects do not
represent exhaustive inventories of all biodiversity-related areas in the four
cities. Rather, they mirror the importance of projects that deserve to be
advertised by the discussant (called ‘promoted’’) or are objects of conflictual
situations (called ‘conflictual’’). For more precise information about each
project, see SupplementaryNote 4. The authors conducted fieldwork to visit
most of the identified projects and support the bi-dimensionality of the
maps with real-world pictures (Supplementary Note 5).

Interviews
At least three interviews per city were conducted following a semi-
structured questionnaire (Supplementary Note 5). The main scope of the
interviews was to validate the findings collected through the other methods
described above. Themain actorsmentioned in the newspaper articles were
chosen as interviewees and thus are involved to some extent in the projects
considered in the analysis. Through snowballing, other relevant inter-
viewees were identified. The complete list of interviewees and further
information are reported in Supplementary Table 5. The interviewees in
each city belong todifferent types of organisations tograsp the impressionof
the context from various perspectives and include a broad spectrum of
urban actors. The questions posed referred to 1) the personal definition of
urban greening, 2) their role in the process of the plan or strategy devel-
opment, 3) their impression of the public debate on urban biodiversity, 4)
their ideas of the future work to be done concerning urban greening, and 5)
the enquiry for further contacts.All interviews lastedbetween40and60min
and were conducted in person, during the fieldwork, or via Zoom. All of
them were recorded and transcribed. The coding was organised into five
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macro-categories: the definition of urban biodiversity, the process of plan-
ning document draughting, the sensitivity of public opinion, future per-
spectives and challenges.

Data availability
Data is provided in the supplementary informationfile and itwill bepublicly
available and can be accessed at the HafenCity Universität Hamburg
repository.
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