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Abstract

There is a persistent discrepancy between the climate adaptation measures advocated by European and
international bodies and the actual implementation of such measures. While implementation frequently
occurs at the municipal level, which makes municipalities pivotal actors, this is insufficient. Indeed, the
involvement of other levels of governance and the private sector is essential, as are adaptation actions that
permeate all plans, programs, and projects of a public entity. An approach to adaptation that refers to
multilevel governance and mainstreaming strategies for implementation is pioneered in the Life+ A_GreeNet
Project, which envisages the construction of the green infrastructure of the Italian mid-Adriatic city. This
approach integrates adaptation actions into existing decision-making and policy processes, innovates the
processes of construction of urban plans, and promotes the management and care of green with innovative
and flexible tools.
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1. Introduction

Climate change is one of the most important challenges of our time, requiring rapid and effective responses

at all levels of governance (De Waal et al., 2019; Di Gregorio et al., 2019) and robust collaboration among

diverse public and private stakeholders (van den Ende, 2022; Termeer et al., 2013). The confluence of
complexity, uncertainty, and conflicting values, coupled with the multitude of structural impediments inherent
to the extant political system, renders the pursuit of adaptation policies a challenging endeavor (Eisenack et

al., 2014; Tuhkanen et al., 2020; Moser & Ekstrom, 2010). The term “adaptation gap” (Eisenack et al., 2014)

is used to describe this difficulty. It is primarily caused by a lack of political commitment, effective coordination,

and cooperation between government departments involved at different levels (Persson et al., 2018), as well
as the hierarchical, linear governance model employed (Lesnikowski, 2016; EEA, 2020; OECD, 2009; Keskitalo
and Preston, 2019; Cha et al., 2024). The European Union has initiated an ambitious program to promote

climate adaptation under the Green Deal (EC, 2019) and the new Adaptation Strategy 2021 (EC, 2021),

emphasizing the necessity for involvement at all levels of governance (Clar, 2019), in particular at local level

(Biesbroek et al., 2010; Pellizzaro, 2015). The latter is considered the most relevant for implementation (Zucaro

et al., 2018), even if it occurs in collaboration with other levels (OECD, 2023). In the literature, the need to

support local-level initiatives through a multilevel governance model (Adriazola et al., 2018; Birchall et al., 2022)

takes on particular importance because it is recognized as having the capacity to avoid or resolve conflicts by

different actors and at different levels of government (Ishtiaque, 2021; Gonzales-Iwanciw, et al., 2019).

This model appears:

— more suitable to overcome the same geographic boundaries that often make adaptation actions fragile
on the local scale and thus more effectively implement strategies and projects that necessarily cross
administrative boundaries and the limits of small and medium sized municipalities (Fila et al., 2024);

— more conducive to supporting a “place-based” (OECD, 2023) approach to adaptation on specific
economic, environmental, and social contexts (Parks & Bertuzzi, 2022; Novalia et al., 2024);

— more capable in fostering the integration of national and subnational climate policies into urban and
spatial development policies at all scales, avoiding watertight compartments and fragmentation of
responsibilities and competencies (Candel & Biesbroek, 2018);

— more congenial to fostering polycentric governance arrangements (Ostrom, 2014) in which public and
private actors engage in collective, simultaneous decision-making processes, prompting different actors
to “learn, coordinate and cooperate” (Berardo & Lubell, 2019);

— more useful to exchange information and expertise between different levels, facilitating mutual learning
(Bodin et al., 2017), encouraging the development of mixed-methods to coordinate actions, cooperating
and resolving potential conflicts (Calliari et al., 2019).

A governance model with these characteristics may facilitate access to information and knowledge, enhance

technical and financial capabilities, facilitate access to public funding, utilize private capital, and engage citizens

and associations in the management of green spaces (Mattijssen, 2017). Casprini et al. (2021) posits that this
model of governance will be fully operational by 2023. Additionally, in the event of a dearth of capacity and
expertise among local authorities (especially smaller ones) on climate change issues, it may facilitate the

creation of economies of scale (Blank & Niaounakis, 2021).

In a multilevel governance approach, the supra-local level of adaptation policies can play a pivotal role in

guiding the process of implementation (Granberg et al., 2019). Indeed, subnational governments (regions and

provinces) are expected to promote more coordinated planning and develop policy priorities than
municipalities, which often lack staff and have scarce resources at their disposal (Fila et al., 2024). Planning
tools at the supra-local (regional and provincial) scale can facilitate the integration of disparate policies, taking
into account the multiplicity of goals (Kruse & Piitz, 2014) associated with adaptation, the diverse spheres and
spatial levels (Ledda, 2020; Dupont & Jordan, 2021), and the multifarious public and private actors involved.
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This article discusses the significance of an integrated approach, exemplified by the “Life+ A_GreeNet” project.

This initiative represents one of the initial efforts to implement a multilevel policy in the Italian Adriatic coastal

territories. Furthermore, it serves as a testing ground for the governance model proposed by the PNACC

(National Climate Adaptation Plan), which was approved by Italy at the end of 2023 (PNACC, 2023). The

Life+A_GreeNet project advocates the development of green infrastructure (Salata & Yiannakou, 2016) in the

mid-Adriatic city-territory, spanning the cities of Ancona (Marche) and Pescara (Abruzzo). It addresses the

challenges posed by rising temperatures, the importance of citizens' health, and the role of green areas. The

project’s objectives include establishing a unified governance structure, as proposed by Cittadino et al. (2022),

which would integrate and enhance existing tools while coordinating the diverse competencies of various

institutional levels, public and private actors, and partnership networks. Urban planning is of central importance
to this path, as it plays a significant role in the implementation of many of the actions required to enhance

urban resilience (Dabrowski et al., 2022).

The article aims to investigate:

— the enabling factors and obstacles of a multilevel approach in adaptation governance in the
Life+A_GreeNet project territory, which, although characterized by unitary characters for environmental,
settlement, climate and risk aspects, belong to different regions and provinces, with their own
instruments and regulations regarding environmental and spatial planning;

—  possible public and private strategies to be deployed to overcome the criticalities of possible integration
and to enhance the potential of network governance at the territorial and urban scale, with possible
forms of replicability in other Italian and European contexts (Gustavsson, 2009).

Ultimately, the objective of the article is to highlight potential improvements to the methodology employed to

facilitate the implementation of the identified adaptation actions over time. This may prove beneficial in the

replication of interventions in other territorial contexts.

2. Climate adaptation in the Italian framework and in the context of the mid-
Adriatic Sea

According to the European Environment Agency’s (EEA) first European Climate Risk Assessment, Europe is
getting warmer twice as fast as the rest of the world, and current adaptation policies and actions are not
keeping pace with the rapid growth in risk (EEA, 2024). The Italian territories are situated within the so-called
“Mediterranean hot spot,” rendering them particularly susceptible to the effects of climate change (Doblas-
Reyes, 2021; EEA, 2016). Furthermore, the national territory is prone to a multitude of natural hazards,
including landslides, floods, coastal erosion, and water shortages. These risks are exacerbated by rising
temperatures and the intensification of extreme events related to climate change, such as droughts, heat
waves, strong winds, and intense rainfall. These factors contribute to amplified economic, social, and
environmental impacts (PNACC, 2023). The National Strategy for Adaptation to Climate Change (SNAC)
(Castellari et al., 2014) was initiated in 2015 and provided a national strategic vision regarding the mitigation
of impacts on the land. Subsequently, in 2023, the National Climate Change Adaptation Plan (PNACC) was
introduced, following a period of eight years during which the strategy was developed in full. The PNACC
serves as a planning document, delineating climate change adaptation measures to be implemented at the
national level. The document presents a series of recommended actions for adaptation, classified into 18
sectors: aquaculture, geological, hydrological and hydraulic disruption, desertification, inland and transitional
water ecosystems, marine ecosystems, energy, terrestrial ecosystems, forests, hazardous industries and
infrastructure, urban settlements, cultural heritage, marine fisheries, agriculture, water resources, health,
transportation, tourism, and coastal zones. The trans-scalar dimension of adaptation is afforded considerable
attention in the regional and local contexts (Annex I and II), with the objective of furnishing methodological
guidance for the formulation of adaptation plans at each level and for the assessment of the efficacy of the
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respective actions. Accordingly, the PNACC is based on the principle of subsidiarity, whereby subnational
entities are tasked with providing the most effective responses to local adaptation needs, albeit within a unified
planning framework ensured by the national level. Despite the lively debate that this Plan has provoked, with
some environmental associations, the National Institute of Urban Planning (INU), and a few trade associations
distancing themselves from it, there has been a general recognition of its high scientific value. It is observed
that the Plan lacks sufficient operational value. This issue has been brought to light through the analysis of
the press releases and web pages of numerous Italian environmental associations. These associations have
expressed concerns regarding the inability to identify actions that can effectively anticipate the changes caused
by the climate crisis, as well as the insufficient funding allocated to address these issues!. Further aspects
regarding the operability of the PNACC pertain to its minimal projected impact on the realms of public
administration, as well as on citizens and businesses, due to its marked deficiencies in the domains of
implementation and governance?. This is compounded by the deterministic approach, as opposed to the need
for a systemic and inclusive approach that includes the participation of local authorities and associations as a
strategic element?. Other concerns include the lack of integration with other sectoral and territorial policies to
maximize the effectiveness of adaptation measures, and coordination with other national strategies®.
Nevertheless, it is evident that the Italian Ministry of the Environment (MASE) has endeavored to integrate
climate change adaptation into the country’s social and economic planning and to acknowledge the pivotal
role of regions and local authorities in the formulation and execution of adaptation strategies. In order to
achieve this objective, the PNACC requires subnational entities to develop their own adaptation strategies
and/or plans. These entities must then proceed to “mainstreaming,” as defined by Runhaar et al. (2018) and
Baack (2024), in spatial and sectoral planning. Finally, they must provide themselves with the means to
implement adaptation in practice. This entails integrating adaptation into existing development programs,
policies, or management strategies, rather than relying on the development of new, separate adaptation
initiatives (Runhaar, 2018; ten Brinke et al., 2022). This approach is pursued by the Life+A_GreeNet Project,
which is based on the central Italian Adriatic regions (Marche e Abruzzo). It implements an adaptation strategy
that engages existing spatial planning tools and multiple levels of institutional expertise, with a particular
emphasis on the involvement of local communities and stakeholders.

3. Materials and methods

The Life A_GreeNet Project is a project co-funded by the European Union through the LIFE program. Its
objective is to enhance the resilience of the Italian Mid-Adriatic coastline (between Ancona and Pescara) to
the impacts of climate change, particularly rising temperatures and heat waves, through the creation of green
infrastructure (Pantaloni et al., 2024; Kumar et al., 2024; Azmeer et al., 2024; Delgado Capel et al., 2023). In
addition to addressing the environmental consequences of climate change, the green infrastructure project
also aims to mitigate its economic and social impacts, including the potential effects on the local economy
(Moboraki, 2023), the environment and biodiversity (Garmendia et al., 2016; Lazzarini et al., 2024); human
health and the quality of life (Climate Adapt, 2023; Palermo et al., 2024).

To effect this transformation, the project aims to develop multilevel and multi-actor governance, thereby
strengthening the administrative capacity for climate adaptation of all levels involved in land planning and
management (region, province, municipalities) (Ronchi et al., 2020; Monteiro, 2022; Marot, 2024), involving

t See: https://www.wwf.it/area-stampa/piano-nazionale-di-adattamento-tanto-rumore-per-nulla/;
https://asvis.it/editoriali/3257-19920/il-pnacc-da-solo-non-basta-servono-risorse-e-politiche-coerenti-con-
ladattamento

2 See: https://www.renewablematter.eu/arriva-pnacc-piano-nazionale-adattamento-cambiamenti-climatici-delude-tutti

3 See: https://hubzineitalia.com/2023/05/16/pubblicazione-commenti-al-piano-nazionale-di-adattamento-ai-
cambiamenti-climatici/

4 See: https://www.agendadigitale.eu/smart-city/politiche-climatiche-ambizioni-e-limiti-dei-piani-pnac-e-pniec-del-
governo/
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local actors (Scheiber & Mifsud, 2024). It is imperative that public and private actors collaborate in green
management and design, thereby increasing their responsibility and awareness of adaptation measures.
Furthermore, there is a need to integrate adaptation measures, namely mainstreaming (Ten Brinke et al.,
2022), into ordinary urban practices (Storbjérk & Uggla, 2015; Uittenbroek et al., 2012; Newman, 2008). The
Life+ A_GreeNet Territory includes a population of 400,000 inhabitants, the territories of two municipalities in
the Marche Region: Ancona and San Benedetto del Tronto, and 8 municipalities in the Abruzzo Region (the 7
coastal municipalities of the ATS city of the Coast of the Province of Teramo) and the Municipality of Pescara
(Fig.1). The results of the indicators utilized by Ispra (Istituto Superiore per la Protezione e la Ricerca
Ambientale), consistent with the indicator implemented by the European Environment Agency, “Landscape
fragmentation indicator effective mesh density (Seff),” indicate that a very high level of fragmentation is
present in the coastal area of the mid-Adriatic Sea in Italy (coastal areas of Marche and Abruzzo) (Ispra, 2022;
Munafo, 2023). This level of fragmentation, which is equivalent to an effective mesh density greater than 250
meshes per 1,000 km2, is indicative of the extensive reduction in ecological connectivity that has resulted from
phenomena such as urban expansion and infrastructure network development (Ispra, 2024).

These areas are characterized by a degraded forest heritage, a lack of quality in green spaces, and a dearth
of attention devoted to adaptation policies at various levels of planning. Additionally, they are home to a
significant proportion of vulnerable populations (approximately 40%), who are particularly susceptible to
increases in mortality and the need for emergency medical care due to the adverse effects of high nighttime
temperatures. With reference to this project, which is in progress and will end in 2025
(https://www.lifeagreenet.eu/site/), except for the After LIFE activities, the keys used to verify the
correspondences and criticalities towards effective multilevel planning involved the development of two
particular areas of investigation: vertical cooperation and mainstreaming, in this case between Region,
Province and local authorities, and horizontal cooperation and mainstreaming (between municipalities).

A

)

Fig.1 The territory of the Life+ A_GreeNet project

The former was investigated with the objective of evaluating the efficacy of the regions’ role in providing
guidance and support to local authorities, with specific reference to certain aspects identified by the PNACC
as requiring priority attention, including organizational, financial and technical aspects. In terms of
organizational aspects, the PNACC identifies the need to ascertain the relevant stakeholders and select the
most suitable methods for engaging them in project activities. The financial aspects pertain to the potential
for allocating resources from a range of sources, commencing with the regional budget and subsequently
targeting other available resources, such as European funds. In particular, Regions are able to establish
dedicated funding for local authorities through the utilization of ERDF (European Regional Development Fund)
allocations. The fechnical aspects pertain to the feasibility of streamlining the development of adaptation
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measures through the formulation of incentive regulations, the creation of specialized instruments for the
aggregation and examination of climate inventories, and the provision of assistance in the identification of
projected potential consequences and prospective adaptation strategies.

In examining horizontal cooperation and mainstreaming, the investigations concentrated on pivotal
mechanisms that local governments can leverage to advance territorial cooperation objectives, as delineated
in the NACCP guidelines. These mechanisms were examined in light of the following considerations: new
“place-based” planning approaches that shape a novel perspective on the quality of public action necessitate
the promotion of synergies and the adoption of co-design and “stewardship” processes with local communities.
The objective is to mobilize the resources and capabilities of the territory in order to implement climate
resilience measures. The remaining aspects under investigation are /inter-municipal cooperation for the
“activation of the provision of shared services for the community” and the partnership of local government
with social organizations, businesses, and technical professionals from various public or private entities. This
potential influence can be leveraged to disseminate integrated models of intervention in projects and
investments pertaining to homogeneous territorial areas, thereby fostering collective responses from the
provincial or regional community to climate change. The investigation of these dimensions of multilevel
governance should enable the verification of the effectiveness of the adaptation strategy envisaged by the
“Life+A_GreeNet” project, the critical aspects to be solved, and the possible possibility of its replicability in
other contexts envisaged by the same project.

4. Vertical Dimension: aspects of cooperation and mainstreaming

4.1 Organizational aspects

The Life+ A_GreeNet Project included an experience-sharing phase that enabled the involvement of
institutional stakeholders at various levels and associations with the aim of improving the transparency and
effectiveness of projects and processes, thereby fostering collective awareness and shared intent. Stakeholder
involvement in the project was structured around several key phases, including the dissemination of
information and experiences, the formulation of the “Interregional Forestry Contract,” the development of a
regulatory document for green infrastructure design, and the establishment of an observatory for climate
change, urban green infrastructure, and health.

The knowledge-sharing phase was attended by technicians from public administrations at various levels,
professional associations, and local administrators. The objective was to enhance collective understanding
through collaborative, multifunctional, and multiscalar planning; innovative urban planning techniques (urban
and spatial equalization, pre-greening, environmental offsets, etc.); and the targeted use of vegetation to
construct livable and healthy urban environments. To gain insight into these subjects, a review was conducted
of select national and international projects that exemplify best practices. The selection permitted the
organization of two workshops and three focus groups, which were attended by planners and technicians from
public administrations promoting best practices. This introductory phase permitted the researchers to become
acquainted with local stakeholders, particularly public administration technicians and policymakers, and to
ascertain their familiarity with adaptation issues.

A pivotal stage of the project entailed the formulation of a “CIdFU Interregional Forest Contract” and a
prototype coastal pine forest management plan. The CIdF was developed and implemented through an open
and inclusive participatory process. A series of eight plenary meetings were convened with relevant
stakeholders and participants in the Interregional Contract formation process, predominantly held remotely to
foster widespread engagement. The meetings saw the participation of over 80 entities, primarily from the
public administration sector (24%), followed by associations dedicated to socio-environmental issues (20%),
research and professional bodies (17%), including various universities and the Professional Orders of
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Agronomists, Forestry, and Architects. Individual businesses or the representations of businesses accounted
for 17% of the participants, freelancers constituted 17%, and finally, other public bodies such as various
regional agencies, the forest ranger, and consumer advocacy associations accounted for 5%. The CIdFU was
concluded in December 2023 with the underwriting by 39 parties. The signatories of the contract included
public and private entities, such as several universities, a province, a regional environmental agency, numerous
environmental associations, three social cooperatives involved in green maintenance, and a number of
municipalities that were not members of the project partners. The execution of the Forestry Contract obligates
the signatories to incorporate the principles and actions stipulated within the Project into their respective
programs, plans, and projects, and it shall:

— facilitate the implementation of the Green Infrastructure Project for Climate Change Adaptation and
Community Health in the programs and policies under its jurisdiction, such as: the Regional Climate
Change Adaptation Plan and the Regional Prevention Plan, giving priority to municipalities adhering to
the Covenant of Mayors and municipalities affected by forestation contracts;

—  prepare regulations (throughout the region) so that the implementation of green infrastructure becomes
a founding principle of local urban planning, identifying useful methods and techniques for its
implementation. It is also stipulated that regulations should contain a performance checklist for the
purposes of health and welfare of urban plans and projects;

— carrying out activities to promote and involve the Marche Region so that it initiates the implementation
of green infrastructure in its regional territory.

Another vertical activity involved the activation of the Climate Change and Health Observatory, which will be

managed by the Abruzzo Region, to monitor the evolution over time of climate change effects on city dwellers.

4.2 Financial aspects

The project encompasses three categories of demonstration actions: coastal forest restoration (Pinewoods),
soil regeneration interventions, and urban microforestry interventions. Pine forest restoration interventions are
designed to ensure the preservation and enhancement of biophysical and qualitative-quantitative attributes,
thereby optimizing the forest's resilience to climate change and its capacity to sustain the well-being of local
communities and visitors. Additional demonstration actions entail microforestry and soil regeneration
interventions. In conclusion, during the After LIFE period, the Abruzzo Region has pledged to provide financial
support for the most suitable measures for the design and implementation of green infrastructure within the
context of European and national programming funds, in accordance with its authority and responsibility for
managing and programming the use of these funds at the regional level.

4.3 Technical aspects

The initial step in achieving mainstreaming is to gain an understanding of the territory, society, and the
dynamics that shape places, transcending municipal boundaries. This involves both organizing existing
information and acquiring new and updated data with the support of a single directorate. Consequently, the
Life A-GreeNet Project initiated an initial assessment of the natural and semi-natural green assets of all the
municipalities in the network (Fig.2). The assessment entailed evaluating the quality of these green assets
using the SAVI index, which was clustered into four classes. This was followed by point analyses of sample
areas and an assessment of the ecosystem services provided by green areas. The green area surveys were
cross-read with climate maps, and the UTCI (Universal Thermal Climate Index) was calculated for the years
2019 to 2030 and 2050 (Fig.3). This analysis identified the most critical areas for hydrogeological disruption,
spatialization of population fragility (children and the elderly), and health risks due to rising temperatures
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(emergency room accesses and daily mortality during the hottest days over the past few years were
investigated), allowed us to identify the present and future risks of the mid-Adriatic city in a large-scale view.

Classification of green areas
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Fig.2 Classification of green areas. Municipalities of San Benedetto del Tronto and Ancona

Fig.3 Map of the _UTCI forecast of Pescara to 2030 and 2050. The column on the right shows the degrees of temperature
perceived by people in different areas of the city in a time forecast to 2030 and 2050

The subsequent phase entailed the interrogation of prevailing urban planning forecasts and the function of
green spaces within the urban planning instruments of partner municipalities. This investigation led to the
identification of homogeneous types across diverse urban planning instruments with regard to their prevailing
functions, roles in the urban context, permitted interventions, ownership structures, and design interventions.
The aggregation of this information enabled the identification of design opportunities for adapting to climate
change within the frequently incomplete system of green areas in local urban plans. The analysis of the city’s
diverse settlement fabrics, informed by the voids, led to the identification of two distinct systems:
“Homogeneous Systems and Areas of the Mid-Adriatic City”. This identification was accompanied by the
formulation of planning scenarios extending into the future, with projections extending to the year 2030 and
2050.These scenarios offer valuable direction for municipalities in their planning activities and interventions
for adapting to climate change, both in the immediate and long-term future, with a view that extends beyond
municipal boundaries. The integration of various geospatial information layers has facilitated the identification
of critical areas in terms of climate and social vulnerability. These areas must be prioritized during the detailed
planning phase, during which the objectives and actions to be implemented will be delineated. The
development of a unified methodology for the analysis and evaluation of climate data, as well as the planning
tools for all municipalities within the study area, employs a WebGIS platform for data storage and monitoring.
This platform provides valuable information for future planning. The establishment of this platform and the
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dissemination of information and planning forecasts on both a large and local scale represent a novel
undertaking in this region.

4.4 Critical issues, opportunities and suggestions

The vertical dimension of the project has brought to light several critical issues that must be addressed and
resolved. Many of these difficulties, as anticipated in the previous section, stem from the challenge of
municipalities participating in the network, which belong to different provinces and regions, sharing
experiences and project proposals despite their similarity in geography, socioeconomics, and the presence of
risks. This difficulty manifested, for example, in the construction of the cognitive framework on green areas.
The Life+A_GreeNet Project aspires to propose a shared methodology for the cataloguing of green areas;
however, it faced challenges due to the lack of homogeneous information among the different technical offices
of the municipalities involved. Furthermore, there was a shortage of personnel capable of managing and
archiving spatial data. Another difficulty related to the inadequacy of current urban planning tools to
conceptualize the green area system as spatial infrastructure and the inability to ensure the quality of green
spaces. Urban standards, legally mandated, govern only the “quantity” of green spaces, frequently resulting
in oversupply.

In addition to the aforementioned objective difficulties, which complicate the operational development of green
infrastructure in the mid-Adriatic city, a cultural challenge must also be considered. Focus groups and
workshops conducted during the initial phase of the project revealed a pervasive lack of knowledge regarding
the impact of climate change among technicians and administrators. A survey of administrators, technicians,
and citizen representatives revealed that only a few of them were aware of studies and research on the impact
of environmental and climate change on the quality of life in cities and the application of Nature Based
Solutions (NBS) (Mazzeo & Polverino, 2023; Santoro et al., 2024). The aforementioned challenges
notwithstanding, the relationships cultivated with local stakeholders, as evidenced by the workshops, focus
groups, and capacity-building activities that preceded the Forestation Contract, initiated a process of sharing
and awareness concerning some fundamental aspects that form the basis for implementing the construction
of green infrastructure in the coming years. The culmination of this journey, marked by the signing of the
Forestation Contract, signified the signatories’ commitment to a comprehensive spatial vision encompassing
coastal green infrastructure, including the network of green areas and the facilitation of urban ecosystem
development. This vision transcends the confines of municipal boundaries, proposing solutions on a larger
scale. This shared vision is further complemented by a collective awareness and commitment to a unified
approach in the retrieval of cognitive and evaluative data, their dissemination, and the involvement of all
stakeholders. In this context, the strategic role of regions becomes evident, as they are called upon to assume
full political responsibility for promoting and facilitating the integration of adaptation into overall processes.
This will necessitate active engagement with stakeholders and local governments, as well as the various sectors
of public administration.

5. Horizontal dimension: aspects of cooperation and mainstreaming

5.1 New planning approaches at the local scale

The construction of a Design Framework shared among network partners for the realization of the green
infrastructure of the City of the Middle Adriatic has led to the identification of environmental, climatic, socio-
anagrammatic characters and recurring risk scenarios at the local scale. The project also includes operational
tools that facilitate the realization of the green infrastructure at the local scale. Primarily, this involves the
establishment of a Directory of urban planning techniques (e.g., urban equalization and compensation,
ecological compensation, etc.) to facilitate the implementation of green areas in compliance with the provisions
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of current PRGs, through forms of involvement of private operators and innovative financing measures.
Additionally, the dissemination of these techniques among various municipalities is accompanied by the
integration of “nature-based” design for building codes, which is based on the utilization of a Nature Based
Directory (Fig.4) and the application of the “Green Suite A_GreeNet Explorer™. The latter is configured as a
“Friendly” platform that, on the basis of a map that identifies a 500x500 m grid, returns a series of climatic,
sociodemographic parameters, urban planning and design forecasts to 2030 and 2050 for each “tile” into which
the Middle Adriatic city is divided. This interactive map fosters an in-depth and multidimensional understanding
of the urban environment, offering a comprehensive perspective on the challenges and opportunities in the
Middle Adriatic city. It thereby facilitates the formulation of more effective urban policies and projects that can
enhance the quality of urban life and mitigate the adverse impacts of climate change. Each of the “tiles” is
associated with a “type” design solution, which contains references to NBS solutions and their integration
within settlement systems. Each “type” design solution is associated with behaviors/performances that recur
within the Mid-Adriatic territory; it can be applied to multiple areas/sub-environments, where similar conditions
occur, including in the territory of other municipalities. The parameters provided and the suggested typological
design solution constitute the “materials” to be brought to the attention of planners and public administrations
to guide the construction of green infrastructure. These tools serve as an exploratory mechanism, facilitating
the identification of potential typological design solutions. These solutions are subsequently investigated and
verified through a comprehensive analysis of the Life+A_GreeNet Project databases, which are accessible via
the WEB Platform. The “friendly platform” offers design recommendations at the local scale, providing a
valuable resource for decision-making regarding the interventions to be implemented (Fig.7). It also enables
the comparison of design solutions proposed in other territorial contexts with similar characteristics. This
methodological approach fosters collaboration among diverse municipal administrations and facilitates periodic
reviews, information exchange, and suggestions for the development of green infrastructure.

urban sy and areas for the construction of green infrastructure
Major territorial connections Great parks
of green infrastructure Riserva Sentina
Aste fluviali e reti minori W Parco Centrale - Viale Buozzi
Collina Costiera Parco Cerboni
Compact City B Parco Europa
Centro Storico/Borgo Marinaro Dense productive city / of
Citta centrale Porta Nord e Viale De Gasperi Tronto
Turistica Albula
Pianura- Porto D'Ascoli p city / of ‘mation
Porous city Brancadoro
Turistica Settled countryside and, or connection
Della Collina Fosso dei Galli

Pianura Porta Sud

Fig.5 Strategic scenario of the municipality of San Benedetto del Tronto

5 See: https://lifeagreenet-explorer.eu/
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5.2 Local actions supported by open calls

Top-down interventions, in the form of demonstration actions aimed at selecting optimal design solutions, are
complemented by bottom-up interventions. The latter involve private projects financed by municipalities and
regions through open calls. Demonstration projects funded directly by the Life Project have been joined by
projects co-funded by partners through “open calls.” This type of call for proposals is characterized by the
possibility of continuous application until the available resources are exhausted. In contrast to “ranked” calls,
where all applications are evaluated and ranked after a predetermined deadline, over-the-counter calls adhere
to the principle of “first come, first served,” meaning that applications are processed in the order in which they
are received and meet the specified criteria. These mechanisms facilitate the allocation of resources for micro-
forestry interventions within the urban landscape, in alignment with the Action Program of the Forestation
Contract, with the financial participation of the beneficiaries. The total budget allocated for this initiative is
€300,000, with €50,000 designated for each municipality, €50,000 allocated for ATS Cities of the Coast, and
€100,000 set aside for the Abruzzo Region. The call is open to both public and private entities, including
management entities of protected natural areas, third sector operators (i.e., social and environmental
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associations), and economic entities (e.g., construction companies, businesses). Each project proposal includes
a share of co-financing guaranteed by the beneficiary entity of at least 50-20% of the total project cost
depending on whether the beneficiary is an economic entity or a park entity/third sector entity, respectively.
The verification of eligibility for funding is based on several technical evaluation criteria: contributions to the
forestation contract strategy (consistency with the lines of intervention of the Strategic Document integration
of the proposal with the interventions indicated in the Action Program); governance of the project (presence
in support of microforestation interventions of community education and awareness activities, completeness
and heterogeneity of the partnership and presence of partners subscribing to the forestation contract,
sustainability of the project in environmental and economic terms, commitment to the management and
maintenance of the intervention for example by signing a collaboration pact, co-financing share greater than
the maximum percentage required); quality of the project proposal (technical quality and completeness of the
proposed project consistent with the technical indications of the NBS abacus developed by the Project).

5.3 Intermunicipal cooperation with social organizations, business and local
professionalism

The municipalities participating in the project have committed to integrating the tenets of the Green
Infrastructure Regulations into their urban planning instruments, building regulations, and public works
specifications over the course of the “AfterLIfe” initiative. Furthermore, the project encompasses the
construction of a “"Model Management Plan for Coastal Pine Forests,” which will be disseminated among the
participating municipalities. This plan will encompass all agronomic, cultivation, and phytosanitary
interventions necessary to enhance the bio-static characteristics of each pine forest. The activation of the
“Network of Pine Forest Management Plans” will enable the different municipal managers to share data and
knowledge. It is of paramount importance to facilitate integration and information sharing, as this will prove
instrumental in preventing and containing the potential spread of diseases. In order to encourage citizen
participation in the implementation of green infrastructure and to relieve administrative bodies of the onerous
task of management, it is also planned to draft a "Model Collaboration Pact” for urban green spaces. This is a
tool that encourages citizen participation in the care of public green spaces. It can be used by citizens in
individual or associated form, or directly by municipal administrations. The agreement, which is of a provisional
nature, may provide for a range of maintenance tasks, including the upkeep of green spaces, the cleaning of
premises, and the routine maintenance of recreational facilities and equipment.

5.4 Critical issues, opportunities and suggestions

Some of the planned activities are currently being implemented, including the open calls. Consequently, it is
premature to conduct a review of the efficacy of horizontal cooperation and mainstreaming. Nevertheless,
some preliminary observations can be made regarding the innovative aspects of the methodology employed
in the design of green areas. This methodology introduces a number of relatively unexplored concepts,
including the option of selecting potential design solutions, with a particular focus on the most critical areas.
A selection was made by integrating the needs that emerged from analyses and assessments of social and
climate impacts with the needs/opportunities for funding by local governments.

The friendly platform offers the possibility of selecting the best performing project solutions through the
sharing of a working method that constitutes an effective decision support tool, which can also be transferred
to replication territories. Concurrently, several pivotal concerns have been brought to light due to the lack of
familiarity among municipalities in addressing the ramifications of climate change. This has resulted in a dearth
of involvement in the construction of knowledge and the formulation of potential project solutions.
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In this regard, the recently enacted regional legislation governing territorial government, together with the
regulations and guidelines of the LifeA-GreeNet Project, offers a promising foundation for advancing the
project’s objectives.

6. Debate and conclusions

The effects of climate change will continue to manifest in a variety of ways, including a deterioration in living
standards, an inability of urban areas to withstand external shocks and stresses, a decline in the resilience of
territories, and a reduction in the conservation of natural areas. Nevertheless, the measures taken by the array
of institutions and the private sector to address these challenges and prepare for them are, as yet, insufficient
(EEA, 2024). Despite the existence of numerous agreements and efforts over the past decades aimed at raising
awareness of the risks posed by disruptions in the climate environment, these have unfortunately not had a
significant impact on policies. In order for adaptation to climate change to become more sustainable, it is
essential that these concepts be incorporated and integrated into the policies (plans, strategies, and programs)
with which administrations of different levels are or have been equipped. This is a priority for the present
moment. The Life+A_GreeNet project proposes a comprehensive strategy for adaptation that is not confined
to a single, comprehensive instrument. Rather, it employs a more inclusive, collaborative, and agile approach
that transcends the limitations of a single administrative level or sector (Caceres et al., 2024). In lieu of
incorporating climate change adaptation as an additional policy, this project endeavors to integrate it into
existing policy and decision-making processes.

Working on existing urban plans, modifying existing actions with an adaptive perspective and inserting new

adaptive actions, is a choice of this project, which anticipated first and accommodated later both the

determinations of the new PNACC and the new Spatial Government Laws of the two regions involved in the
project. There are risks, however, as reflected in the project itself: the difficulty of coordination, poor
collaboration or even divergence on the part of some public actors (Biesbroek et al., 2017). To overcome these
obstacles, a key condition is to have strong political support within different level entities at any step of the
adaptation journey and agile governance (Janssen, 2020). Without these, the process cannot be developed.

On this point, the partners of the Life+ A_GreeNet Project will have a lot of work to do in the terminal phase

of the project and in the AfterLife. In an effort to implement mainstreaming more effectively and efficiently,

some corrective/additional measures are suggested to be implemented:

—  The creation of a territorial coordination unit. This could take different forms, depending on the resources
and capacities of the entities involved, but also on their willingness to invest in the issue. This coordinating
office could be tasked with organizing, providing and coordinating data collection, climate tools and
services at the local level, providing decision makers, policy makers, administrators and local authorities
with the necessary tools to make informed decisions (Portner, 2022). Thus, a robust scientific database
is needed because unfamiliarity with globally accessible climate data contributes significantly to slow
progress in local climate change adaptation planning and decision-making (Lorenz et al., 2017);

— Improve, integrate and implement more climate data within routine urban planning and increase
adaptation actions in urban planning documents (Hurlimann et al., 2021);

—  The eventual definition of a shared “Strategy for Adaptation” document that can make comprehensible
and organized in a single document the objectives that all the public administrations concerned set
themselves and that is matched by an institutional commitment to finance adaptation actions at any
level. This commitment would mean to make more explicit precise goals and actions, to be simultaneously
flexible and adaptable according to the renewed needs of the entities concerned and by the sensitivities
of the administrations of the super-ordinate as well as the sub-ordinate levels;

— The development of synergies between short-term sectoral benefits and long-term adaptation benefits
represents a significant challenge. Frequently, greater emphasis is placed on short-term sectoral goals,
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which can act as a barrier to progress. However, this can be overcome to achieve both immediate goals

and enhance long-term resilience.
At all levels, the overarching objective should be to create win-win situations. In this regard, local governments
could consider introducing reward systems and tax breaks in certain areas to encourage investment and
innovation in adaptation (Adriazola et al., 2018). Finally, the project entails the replicability of the methodology
in other Italian and European coastal areas. Specifically, the project involves four Italian coastal areas: the
Province of Latina (municipalities of Gaeta and Formia); the Province of Salerno (Eboli, Capaccio-Paestum);
the Province of Grosseto (Marina di Grosseto, Marina di Alberese, Talamone-Orbetello); and the Province of
Barletta, Andria, Trani (Barletta, Trani, Bisceglie). Additionally, the project encompasses the Croatian city of
PoreC. With respect to these cities, the project entails the signing of a transferability memorandum for the
application of the methodology and the creation of a manual for the design and implementation of the Green
Infrastructure. This manual will be instrumental in providing step-by-step guidance to the municipalities during
the experimentation phase. The project will also involve mentoring actions by the project partners, ensuring
the effective and comprehensive support of the municipalities throughout the process. To verify the outcomes
of the project over time and possibly propose corrective actions, it is planned to select environmental and
socioeconomic impact indicators that will monitor the project after its conclusion (After Life). The goal is to
steer the implementation of the project after the projected deadline of September 2025, in the hope that
public and private administrations will be able to live up to their commitments and test the project in their
territories. Indeed, the risk is that the multilevel governance tested in this project, which aims to standardize
environmental policies to a high and effective level of protection, will find resistance and inaction in the local
and regional spheres. In the face of this risk, advantages should always be kept in mind. Among them: the
ability to adapt and tailor adaptation measures to local needs and their characteristics; improved interaction
with civil society, increasing the contribution of private individuals, as well as their adherence to the change
process. To all this is added the dissemination of good practices and virtuous competition among the different
actors in the process.

References

Adriazola, P., Dellas, E. & Tanzler, D. (2018). Multi-Level Climate Governance Supporting Local Action, GIZ. Deutsche
Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH Retrived from: https://www.researchgate.net/
publication/356760091

Azmeer, A., Tahir, F. & Al-Ghamdi, S.G. (2024). Progress on green infrastructure for urban cooling: Evaluating techniques,
design strategies, and benefits. Urban Climate, 56, 102077, ISSN 2212-0955, https://doi.org/10.1016/j.uclim.2024.102077

Baack, F., Ozerol, G., Vinke-de Kruiif, ., et al. (2024). Implementing climate change adaptation through mainstreaming at
the local level—a comparative case study of two municipalities in the Netherlands. Reg Environ Change, 24, 49.
https://doi.org/10.1007/s10113-024-02214-7

Berardo R. & Lubell M. (2019). The ecology of games as a theory of polycentricity: recent advances and future challenges.
Policy Stud J., 47 (1), 6-26. https://doi.org/10.1111/psj.12313

Biesbroek, G.R., Swart R. J., Carter, T.R., Cowan, C., Henrichs, T., Mela, H., Morecroft, M.D. & Rey, D. (2010). Europe
Adapts to Climate Change: Comparing National Adaptation Strategies. Global Environmental Change, 20 (3), 440-450.
https://doi.org/10.1016/j.gloenvcha.2010.03.005

Birchall, S.J., Bonnett, N. & Kehler, S. (2023). The influence of governance structure on local resilience: Enabling and constraining
factors for climate change adaptation in practice. Urban Climate, 47, 101348. https://doi.org/10.1016/j.uclim.2022.101348

Blank, J.L.T. & Niaounakis, T.K. (2021). Economies of Scale and Sustainability in Local Government: A Complex Issue.
Sustainability, 13, 13262. https://doi.org/10.3390/ su132313262

Bodin, O., Sandstrdm, A. & Crona, B. (2017). Collaborative networks for effective ecosystem-based management: a set of
working hypotheses. Policy Stud J., 45 (2), 289-314. https://doi.org/10.1111/psj.12146

Brinke, N.T., de Kruijf, J.V., Volker, L. & Prins, N. (2022). Mainstreaming Climate Adaptation into Urban Development Projects
in the Netherlands: Private Sector Drivers and Municipal Policy Instruments. Climate Policy, 22 (9-10), 1155-1168.
https://doi.org/10.1080/14693062.2022.2111293

TeMA - Journal of Land Use Mobility and Environment 1 (2025) 126


https://doi.org/10.1007/s10113-024-02214-7
https://doi.org/10.3390/

D'Onofrio R. et al. — Multilevel governance approach to adaptation. The construction of the Italian mid-Adriatic green
infrastructure

Caceres, R., Wandel, J., Pittman, J. & Daedman, P. (2024). Insights intended to improve adaptation planning and reduce
vulnerability at the local scale, Front. Clim., Sec. Climate Adaptation, 6. 2024. https://doi.org/10.3389/fclim.2024.1345921

Calliari, E., Michetti, M., Farnia, L. & Ramieri, E. (2019). A network approach for moving from planning to implementation
in climate change adaptation: Evidence from southern Mexico. £nvironmental Science & Policy, 93, 146-157. https://doi.org/
10.1016/j.envsci.2018.11.025

Candel, J.J.L. & Biesbroek, R. (2023). Toward a processual understanding of policy integration. Policy Sciences, 49, 211-
231. https://doi.org/10.1007/s11077-016-9248-y

Casprini, D., Oppio, A., Rossi, G. & Bengo, 1. (2023). Managing Urban Green Areas: The Benefits of Collaborative Governance
for Green Spaces. Land, 12, 1872. https://doi.org/10.3390/land12101872

Castellari, S., Venturini, S., Giordano, F., Ballarin Denti, A., et al. (2014). Elementi per una Strategia Nazionale di
Adattamento ai Cambiamenti Climatici. Ministero dell’Ambiente e della Tutela del Territorio e del Mare, Roma

Cha, Y., Donovan, K., Shackley, S. & van der Horst, D. (2024). Place-Based Adaptation through Network Governance.
Sustainability, 16, 2155. https://doi.org/10.3390/su16052155

Cittadino, F., Parks, L., BuBjager, P. & Rosignoli, F. (2022). Climate Change Integration in the Multilevel Governance of Italy
and Austria Shaping Subnational Policies. Transport, Energy, and Spatial Planning Sectors Series: Studies in Territorial and
Cultural Diversity Governance, 17. https://doi.org/10.1163/9789004513006

Clar, C. & Steurer, R. (2019). Climate change adaptation at different levels of government: Characteristics and conditions
of policy change. NRF, 43(2), 121-131. https://doi.org/10.1111/1477-8947.12168

Climate ADAPT (2023). Urban green infrastructure planning and nature-based solutions. DG CLIMA Project Adaptation
Strategies of European Cities (EU Cities Adapt). Retrieved from: https://climate-adapt.eea.europa.eu/en/metadata/
adaptation-options/green-spaces-and-corridors-in-urban-areas

Dabrowski, M.M. (2022). Multi-Level and Multi-Actor Governance: Why it matters for spatial planning. In R. Rocco, G.B.C.
Newton & M. Dabrowski (Eds.), Teaching, Learning & Researching Spatial Planning, 56-67. https://doi.org/10.34641/mg.50

Delgado-Capel, M.J., Carifianos, P., Escudero-Vifiolo, M. (2023). Capacity of Urban Green Infrastructure Spaces to Ameliorate
Heat Wave Impacts in Mediterranean Compact Cities: Case Study of Granada (South-Eastern Spain). Land, 12, 1076.
https://doi.org/10.3390/1and12051076

De Waal, A. Weaver, M., Day, T. & van der Heijden, B. (2019). Silo-Busting: Overcoming the Greatest Threat to
Organizational Performance. Sustainability, 11(23), 6680. https://doi.org/10.3390/su11236860

Di Gregorio, M., Fatorelli, L., Pacavola, J., et al. (2019). Multi-level Governance and Power in Climate Change Policy
Networks, Global Environmental Change, 54, 64-77. https://doi.org/10.1016/j.gloenvcha.2018.10.003

Doblas-Reyes, F.J., Sérensson A.A., Almazroui M., Dosio A., Gutowski W.J., Haarsma R., Hamdi R., Hewitson B., Kwon W.-
T., Lamptey B.L., Maraun D., Stephenson T.S., Takayabu I., Terray L., Turner A. & Zuo Z. (2021). Linking Global to Regional
Climate Change. In Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth
Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA, 1363—-1512, https://doi.org/10.1017/9781009157896.012.

Dupont, C. & Jordan, A. (2021). Policy Integration, in Jordan A. & Gravey V. (eds.), Environmental Policy in the EU, 203-
219. London: Routledge

EEA, European Environment Agency (2016). Climate change, impacts and vulnerability in Europe 2016. An indicator-based
report. Copenhagen: EEA. https://doi.org/10.2800/534806

EEA, European Environment Agency (2020). Monitoring and evaluation of national adaptation policies throughout the policy
cycle. Copenhagen: EEA. https://doi.org/10.2800/83221

EEA, European Environment Agency (2024). European Climate Risk Assessment. Copenhagen: EEA. https://doi.org/
10.2800/204249

Eisenack, K., Moser, S.C., Hoffmann, E., Klein, R.J.T., Oberlack, C., Pechan, A., Rotter, M. & Termeer, C.J.A.M. (2014).
Explaining and overcoming barriers to climate change adaptation. Nature Climate Change, 4 (10), 867-872.
https://doi.org/10.1038/nclimate2350

European Commission (2019). Communication from the Commission to the European Parfiamenti the European Council, The
Council, The European Economic and Social Committee and the Committee of the Regions. The European Green Deal.
Retrieved from: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:52019DC0640

European Commission (2021). Communication from the Commission to the European parfiament, the Council, the European
economic and social committee and the committee of the regions forging a climate-resilient Europe - the new EU Strategy
on Adaptation to Climate Change. Retrieved from: https://eur-lex.europa.eu/legal-content/IT/TXT/?uri=COM%
3A2021%3A82%3AFIN

TeMA - Journal of Land Use Mobility and Environment 1 (2025) 127


https://doi.org/10.3389/fclim.2024.1345921
https://doi.org/10.3390/land12101872
https://doi.org/10.3390/su16052155

D'Onofrio R. et al. — Multilevel governance approach to adaptation. The construction of the Italian mid-Adriatic green
infrastructure

Fila, D., Finfgeld, H. & Dahlmann, H. (2024). Climate change adaptation with limited resources: adaptive capacity and
action in small- and medium-sized municipalities. £nviron Dev Sustain, 26, 5607-5627. https://doi.org/10.1007/s10668-023-
02999-3

Garmendia E., Apostolopoulou E., Adams W.M., Bormpoudakis D. (2016). Biodiversity and green infrastructure in Europe:
Boundary object or ecological trap? Land Use Policy, 56, 315-319. https://doi.org/10.1016/j.landusepol.2016.04.003

Granberg, M., Bosomworth, K., Moloney, S., Kristianssen, A.-C. & Fiinfgeld, H. (2019). Can Regional-Scale Governance and
Planning Support Transformative Adaptation? A Study of Two Places. Sustainability, 11, 6978. https://doi.org/
10.3390/su11246978

Gonzales-Iwanciw, J., Dewulf, A. & Karlsson-Vinkhuyzen, S. (2019). Learning in multi-level governance of adaptation to
climate change — a literature review. Journal of Environmental Planning and Management, 63 (5), 779-797. https://doi.org/
10.1080/09640568.2019.1594725

Gustavsson, E., Elander, I. & Lundmark, M. (2009). Multilevel Governance, Networking Cities, and the Geography of Climate-
Change Mitigation: Two Swedish Examples. Environment and Planning C: Government and Policy, 27 (1), 59-74.
https://doi.org/10.1068/c07109j

Hurlimann, A., Moosavi, S., Geoffrey R. & Browne, G.R. (2021). Urban planning policy must do more to integrate climate
change adaptation and mitigation actions. Land Use Policy, 101, 105188. https://doi.org/10.1016/j.landusepol.2020.105188.

Ishtiaque, A. (2021). Chapter 10 - Multilevel governance in climate change adaptation: Conceptual clarification and future
outlook. In Ali Fares (Ed.). Climate Change and Extreme Events. 171-185. Amsterdam: Elsevier. https://doi.org/10.1016/
B978-0-12-822700-8.00009-3

Ispra (2022). Distribuzione del valore ecologico secondo carta della natura. Roma: ISPRA. Retrieved from:
https://indicatoriambientali.isprambiente.it/it/biodiversita-stato-e-minacce/distribuzione-del-valore-ecologico-secondo-
carta-della-natura

Ispra (2024). Frammentazione del territorio naturale e agricolo. Roma: ISPRA. Retrieved from: https://indicatoriambientali.
isprambiente.it/it/biodiversita-stato-e-minacce/frammentazione-del-territorio-naturale-e-agricolo

Janssen, M. & van der Voort, H. (2020). Agile and adaptive governance in crisis response: Lessons from the COVID-19
pandemic. Int. J. Inf. Manage, 55, 102180. https://doi.org/10.1016/j.ijinfomgt.2020.102180

Kruse, S. & Putz M. (2014). Adaptive Capacities of Spatial Planning in the Context of Climate Change in the European Alps.
European Planning Studies, 22 (12), 2620-2638. https://doi.org/10.1080/09654313.2013.860516

Kumar, P., Debele, S., Khalili, Soheila, K., Halios,C. H., Sahani, J., Aghamohammadi, N., de Fatima Andrade, M.,
Athanassiadou, M., Bhui, K., Calvillo, N., et al. (2024). Urban heat mitigation by green and blue infrastructure: drivers,
effectiveness, and future needs. 7he Innovation, 5(2). 100588. https://doi.org/10.1016/j.xinn.2024

Lazzarini, L., Mahmoud, I.H. & Pastore, M.C. (2024). Urban Planning for Biodiversity. 7eMA - Journal of Land Use, Mobility
and Environment, (1), 45-60. http://dx.doi.org/10.6093/1970-9870/10197

Ledda, A., Di Cesare, E.A., Satta, G., Cocco, G., Calia, G., Arras, F., Congiu, A., Manca, E. & De Montis, A. (2020). Adaptation
to Climate Change and Regional Planning: A Scrutiny of Sectoral Instruments. Sustainability, 12, 3804.
https://doi.org/10.3390/su12093804

Lesnikowski, A., Ford, J., Biesbroek, R. et al. (2016). National-level progress on adaptation. Nature Clim Change, 6, 261-
264. https://doi.org/10.1038/nclimate2863

Lorenz, S., Dessai, S., Forster, P.M. & Paavola, J. (2017). Adaptation planning and the use of climate change projections in local
government in England and Germany. Reg. Environ. Change, 17, 425-435. https://doi.org/10.1007/s10113-016-1030-3

Marot, N., KostanjSek, B., Penko Seidl, N. & Harfst, J. (2024). Implementing the green infrastructure concept in practice:
an example of the EU-strategy for Alpine Region. Journal of Environmental Policy & Planning, 26(4), 325-338.
https://doi.org/10.1080/1523908X.2024.238368

Mattijssen, T.J.M., van der Jagt, A.P.N., Buijs, A.E., Elands, B.H.M., Erlwein, S. & Lafortezza, R. (2017). The long-term
prospects of citizens managing urban green space: From place making to place-keeping? Urban Forestry & Urban Greening,
26, 78-84. https://doi.org/10.1016/j.ufug.2017.05.015

Mazzeo, G. & Polverino, S. (2023). Nature-based solution for climate change adaptation and mitigation in urban areas with
high natural risk. 7eMA - Journal of Land Use, Mobility and Environment, 16 (1), 47-65. http://dx.doi.org/10.6093/1970-
9870/9736

Mobaraki, O. (2023). Spatial analysis of green space use in Tabriz metropolis, Iran. 7eMA - Journal of Land Use, Mobility
and Environment, 55-73. http://dx.doi.org/10.6092/1970-9870/10117

Monteiro, R., Ferreira, J.C. & Antunes, P. (2022). Green infrastructure planning principles: Identification of priorities using
analytic hierarchy process. Sustainability, 14 (9), 5170. https://doi.org/10.3390/su14095170

Moser, S.C. & Ekstrom, J.A., (2010). A Framework to Diagnose Barriers to Climate Change Adaptation. Proc. Natl. Acad.
Sci., 107, 22026-22031. https://doi.org/10.1073/pnas.100788710

TeMA - Journal of Land Use Mobility and Environment 1 (2025) 128


https://doi.org/10.1038/nclimate2863

D'Onofrio R. et al. — Multilevel governance approach to adaptation. The construction of the Italian mid-Adriatic green
infrastructure

Munafo, M. (Ed.) (2023). Consumo di suolo, dinamiche territoriali e servizi ecosistemici. Report SNPA 37/23

Newman, P. (2008). Strategic Spatial Planning. European Planning Studies, 16, 1371-1383. https://doi.org/10.1080/
09654310802420078

Novalia, W., Suwarso, R. & Nurdin, I. (2024). Connecting place and multilevel governance for urban river restoration.
Territory, Politics, Governance, 1-26. https://doi.org/10.1080/21622671.2024.2336608

OECD (2023), Climate adaptation: Why local governments cannot do it alone, OECD Environment Policy Papers, No. 38,
OECD Publishing, Paris, https://doi.org/10.1787/be90ac30-en

OECD (2009),Integrating Climate Change Adaptation into Development Co-operation: Policy Guidance, OECD Publishing,
Paris. https://doi.org/10.1787/9789264054950-en

Ostrom, E. (2014). A polycentric approach for coping with climate change. Ann Econ Financ, 15 (1), 97-134. https://doi.org/
10.2139/ssrn.1934353

Palermo, A., Chieffallo, L. & Virgilio, S. (2024). Re-generate resilience to deal with climate change. 7eMA - Journal of Land
Use, Mobility and Environment, 1, 11-28. https://doi.org/10.6093/1970-9870/9969

Pantaloni,M., Botticini,F. & Marinelli,G. (2024). Assessment of urban green spaces proximity to develop the green
infrastructure strategy. An Italian case study. 7eMA - Journal of Land Use, Mobility and Environment, 3, 67-81.
https://doi.org/10.6093/1970-9870/10919

Parks, L.R. & Bertuzzi, N. (2023). Climate Change Integration in the Multilevel Governance of Italy and Austria: Shaping Subnational
Policies in the Transport, Energy, and Spatial Planning Sectors. Boston: Brill. https://doi.org/10.1163/9789004513006

Pelizzaro, P. (2015). Public Private Partnerships for Resilient Communities. 7eMA - Journal of Land Use, Mobility and
Environment, 123-134. https://doi.org/10.6092/1970-9870/3657

Persson, A., et al. (2018). Editorial: Environmental Policy Integration: Taking stock of policy practice in different contexts.
Environmental Science & Policy, 85, 113-115. https://doi.org/10.1016/j.envsci.2018.03.029

Pértner, H.-O et al. (2022). Technical Summary. Cambridge University Press, Cambridge, UK and New York, NY, USA, 37-
118, https://doi.org/10.1017/9781009325844.002.

Ronchi, S., Arcidiacono, A. & Pogliani,L. (2020). Integrating green infrastructure into spatial planning regulations to improve
the performance of urban ecosystems. Insights from an Italian case study. Sustainable Cities and Society, 53, 101907.
https://doi.org/10.1016/j.5cs.2019.101907

Runhaar, H., Wilk, B., Persson, A. et al. (2018). Mainstreaming climate adaptation: taking stock about “what works” from
empirical research worldwide. Reg Environ Change, 18, 1201.1210. https://doi.org/10.1007/s10113-017-1259-5

Salata, K.D. & Yiannakou, A. (2016). Green Infrastructure and climate change adaptation. 7eMA - Journal of Land Use,
Mobility and Environment, 9 (1), 7-24. https://doi.org/10.6092/1970-9870/3723

Scheiber, S. & Mifsud, W.J. (2024). Developing processes for the co-creation and co-governance of urban green space in
dense urban areas: a Maltese case study. 7eMA - Journal of Land Use, Mobility and Environment 2, 65-79.
http://dx.doi.org/10.6092/1970-9870/10273

Santoro, S., Mastrodonato, G. & Camarda, D. (2024). Managing local knowledge about NBS in spatial planning. A group
model building approach. TeMA - Journal of Land Use, Mobility and Environment, 17(2), 265-283. https://doi.org/10.6093/
1970-9870/10810

Storbjork, S. & Uggla, Y. (2015). The practice of settling and enacting strategic guidelines for climate adaptation in spatial
planning: lessons from ten Swedish municipalities. Regional Environmental Change, 15 (6), 1133-1143.
http://dx.doi.org/10.1007/s10113-014-0690-0

Ten Brinke, N., Vinke-de-Kruijf, J., Volker, L. & Prins, N. (2022), Mainstreaming climate adaptation into urban development
projects in the Netherlands: private sector drivers and municipal policy instruments, Climate policy, 22, 1155-1168.
https://doi.org/10.1080/14693062.2022.2111293

Termeer C., Dewulf A. & Breeman, G. (2013). Governance of Wicked Climate Adaptation Problems. In: J. Knieling, W. Leal
Filho (Eds.) Climate Change Governance. Climate Change Management. Berlin, Heidelberg: Springer https://doi.org/
10.1007/978-3-642-29831-8_3

Uittenbroek, C.J., Janssen-Jansen ,L.B. & Runhaar, H.A.C. (2012). Mainstreaming climate adaptation in urban planning.
Regional Environmental Change, 13, 399-411. https://doi.org/10.1007/s10113-012-0348-8

van den Ende, M.A., Mees, H.L.P., Hegger, D.L.T. & Driessen, P.P.]J. (2022). Mechanisms influencing mainstreaming of
adaptation in spatial development: case studies in three Dutch municipalities. Journal of Environmental Planning and
Management, 66 (14), 2903-2921. https://doi.org/10.1080/09640568.2022.2092724

Zucaro, F. & Morosini R. (2018). Sustainable land use and climate adaptation: a review of European local plans. 7eMA -
Journal of Land Use, Mobility and Environment, 11 (1), 7-26. https://doi.org/10.6092/1970-9870/5343

TeMA - Journal of Land Use Mobility and Environment 1 (2025) 129


https://doi.org/10.1080/21622671.2024.2336608
https://doi.org/10.1007/s10113-017-1259-5
https://doi.org/10.1080/09640568.2022.2092724

D'Onofrio R. et al. — Multilevel governance approach to adaptation. The construction of the Italian mid-Adriatic green
infrastructure

Image Sources

All images are extracted from the Life+ A_GreeNet project.

Author’s profile
Rosalba D’'Onofrio

e-mail: rosalba.donofrio@unicam.it
ORCID: https://orcid.org/0000-0003-3630-579X

Associate Professor of Urban Planning at UNICAM - School of Architecture and Design. Expert in planning and adaptation
to climate change, urban health and quality of life in urban environments. Principal investigator of numerous European and
national projects, published in international journals and publishing houses. She holds scientific advisory positions with local
and supra-local public authorities.

Timothy D. Brownlee

e-mail: timothy.brownlee@unicam.it
ORCID: https://orcid.org/0000-0001-6156-1264

Architect and Research Fellow in Technological Architecture and Environmental Design at the School of Architecture and
Design, University of Camerino. He is involved in several international projects investigating the role and potential of open
spaces in relation to public health and climate change adaptation.

Chiara Camaioni
e-mail: chiara.camaioni@unicam.it

Researcher in Urban Planning at the School of Architecture and Design of the University of Camerino (UNICAM), her research
focuses on the quality and safety of urban and territorial systems, with particular emphasis on the role of urban form,
environmental, economic and social systems, and the intensification of the effects of climate change.

Jonatha Cecchi
e-mail: jonatha.cecchi@studenti.unicam.it

Scholarship Fellow in Urban Planning at the School of Architecture and Design, University of Camerino. He is an expert in
GIScience and quality of green spaces and is currently working within the Life A_GreeNet project and other research
activities related to the quality of urban open spaces and the calculation of ecosystem services.

Roberta Cocci Grifoni

e-mail: roberta.coccigrifoni@unicam.it
ORCID: https://orcid.org/0000-0002-7092-6293

Associate Professor in Technological Architecture at the University of Camerino. A physicist by training with a PhD in
Engineering Physics, her research ranges from air quality in open spaces to computational fluid dynamics. She works on
nature-based solutions for thermal comfort and energy efficiency, focusing on urban atmospheric dynamics and adaptation
in numerous national and European research projects.

Simone Malavolta

e-mail: simone02.malavolta@unicam.it
ORCID: https://orcid.org/0009-0009-5273-7972

Architect and researcher at the School of Architecture and Design of the University of Camerino in the research group on
green infrastructure coordinated by Prof. D'Onofrio. He is currently working on aspects of GIScience and climate change,
urban regeneration and quality of public spaces.

Graziano Enzo Marchesani

e-mail: graziano.marchesani@unicam.it
ORCID: https://orcid.org/0000-0002-4723-5099

Researcher at the University of Camerino, specialized in environmental design and urban microclimatic analysis. His research
focuses on the application of advanced computational technologies to address the challenges of climate change in urban
environments.

TeMA - Journal of Land Use Mobility and Environment 1 (2025) 130



