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Preface 

Planning the Transition for Cities and Territories: Innovative 
Approaches and Research Trajectories 

The high level of uncertainties and complexity under the continuous shocks and stresses 
that have arisen in the last years have led the European Union to set out a strategic 
agenda (2024–2029) grounded on three main pillars [1]: a free and democratic Europe, 
a strong and secure Europe, a prosperous and competitive Europe. Such strategic pil-
lars influence the EU’s complex set of policies built upon an integrated policy approach 
that simultaneously addresses environmental (biodiversity, climate change, energy), eco-
nomic (technology and digitalization, industrial transformative development, strategic 
investments, circular economy), and social (cohesion) dimensions in the context of cli-
mate neutrality and resilience-oriented development. The environmental dimension has 
assumed centrality in the complex set of EU policies. Natural capital protection and 
restoration, biodiversity enhancement, and energy and climate change issues are at the 
core of the economic restructuring processes [2]. They are pursued under the overall main 
objective of reinforcing social, economic, and territorial cohesion. The recent Nature 
Restauration Law [3] is a central element of the EU Biodiversity Strategy, whose main 
aim is to restore natural resources to increase biodiversity and secure ecosystem services 
(ESs), contributing to limiting climate change and increasing Europe’s resilience. These 
elements are also included in the European Green Deal, the ambitious plan to transform 
Europe into the first climate-neutral continent. The Green Deal is a strategic framework 
to accelerate the transition toward a carbon-neutral economy by decoupling economic 
growth from resource exploitation. It sets ambitious objectives by 2050, promoting sus-
tainability and resilience in several thematic areas through an integrated approach [2]. 
Activating such a transformative shift generates a new demand for sustainability in 
cities—which catalyzes restructuring processes—for balancing economic development 
and natural capital enhancement crucial for human well-being. The pressures generated 
on natural ecosystems are harnessing their ability to produce the ESs vital for humans 
[4–6], and urbanization processes have simultaneously increased the demand for natural 
capital in cities [7]. From regulating climate and air quality to enhancing biodiversity and 
recreational spaces, ESs are nowaday integral to urban health and sustainability [8, 9]. 
However, integrating these services into the urban fabric requires innovative thinking and 
a departure from conventional planning paradigms [10]. ESs include providing services 
like food and water, regulating services such as climate regulation and flood control, 
cultural services providing recreational, aesthetic, and spiritual benefits, and support 
services, including nutrient cycling and soil formation [10]. Also, in the urban context, 
implementing ESs can mitigate urban heat islands, improve air and water quality, and 
enhance the overall well-being of city dwellers. 

The main challenge lies in effectively integrating these services into urban plan-
ning and policy for their reinforcement by considering the complex interdependencies
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between human and natural systems [11, 12]. In this direction, this book advocates for a 
paradigm shift in planning the transition of cities and territories, focusing on the central-
ity of natural capital for their future. A critical aspect of such integration lies in digital 
technologies and data-driven approaches. The advent of big data, urban informatics, 
and advanced modeling techniques (artificial intelligence and machine learning) offers 
unprecedented opportunities in this direction. By leveraging these technologies, planners 
and policymakers can make informed decisions that optimize the delivery and benefits 
of ESs [13]. This data-driven approach enhances the precision and efficiency of urban 
planning and facilitates the monitoring and evaluation of ecosystem service outcomes 
over time. 

These elements pose a fundamental question: What kind of planning is required dur-
ing times of transition? How can it strengthen the sustainable and resilient development 
of cities and regions amidst persistent shocks and pressures? How can it revolution-
ize its methodologies and champion innovative approaches to address such complex 
challenges? 

Urban planning encounters an impasse phase [14]. Starting from late 2000, with 
the financial crisis of 2008, the role of planners and the ability to plan to preconfigure 
sustainable futures dealt with the neoliberal agenda [15], which has shown during and 
after the pandemic that inequalities, democratic gaps, and social exclusion increased. 
Rapid urban growth in recent decades has led to a dichotomy between competitive 
development and social and environmental issues [15]. Economic development, driven 
by neoliberal approaches, has misaligned welfare principles in urban planning, empha-
sizing more market-oriented dynamics [16, 17]. This has increased social, economic, 
and environmental vulnerabilities, and traditional urban transformation practices aimed 
at boosting competitiveness have become inadequate, especially in the face of climate 
change, emphasizing the pressing request for equity in transitioning. Since the 1990s, 
urban regeneration has emerged as a crucial element in urban planning, integrating social, 
economic, and environmental aspects to enhance city sustainability and resilience [18]. 
The evolution of urban regeneration and approaches has contributed to developing new 
forms of public-private partnerships, citizen-administration interactions, and mixed-use 
developments. These strategies aims to promote economic and social inclusion and cat-
alyzed environmental sustainability. Urban regeneration shows the potential to address 
global challenges and support the local ecologicla, digital, and inclusive transitions 
[19]. Such characteristics open innovative perspectives on planning cities’ transition in 
stressing adaptive and regenerative approaches in urban planning: two forward-thinking 
approaches that aim to respond to current challenges and anticipate future needs beyond 
sustainability and resilience. 

Adaptive approaches focus on flexibility, enabling cities to respond to changes and 
uncertainties, emphasizing the ability of urban systems to quickly adapt to new condi-
tions and continue to function effectively [20, 21]. Urban plans in this context involve 
urban regeneration initiatives that aim to create strategies and interventions to withstand 
and recover from various shocks and stresses. The goal is to increase urban resilience 
and address critical vulnerabilities. By using data-driven approaches to construct new 
scenarios, effective, flexible urban strategies can be developed to adapt to different con-
ditions. This requires dynamic and iterative processes to ensure that urban plans remain
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relevant and effective over time. Engaging stakeholders, including citizens, businesses, 
and policymakers, is also crucial to ensure cohesion and support for adaptive measures. 

Regenerative approaches go beyond sustainability, including it in a systemic, holis-
tic, and integrated approach aimed at bouncing back development conditions under an 
acceptable threshold represented by the earth’s capacity to fulfill human needs [22]. At 
the core of these approaches lies the idea of creating the conditions for a different and 
more balanced nature-human interaction centered on circular metabolism [23]. Applying 
such concepts in urban planning processes and tools is challenging. The urban population 
is constantly growing and will continue to grow in the next decades, demanding natural 
capital [7] but also for housing, energy, transportation, increased economic activities, and 
urban infrastructures. Planning and Policies instruments have the difficult task of accom-
modating such needs and, at the same time, deploying suitable solutions for sustainable 
development. Concepts such as “density,” “compact development,” and “mixed-use” are 
being revisited in an attempt to optimize urban environments and reverse the negative 
trend activated by economic-growth-oriented models. 

The adaptive and regenerative approaches outline a clear tendency to revise and inno-
vate planning practices for cities and territories in response to the demand for resilience 
(social, economic, and environmental) and sustainability (which embrace a new dimen-
sion under the regenerative conceptualization). Both approaches are somehow interre-
lated and share the common root of preserving and restoring natural capital. In this 
direction, understanding the complex interaction between nature and human activities 
characterized by the social, built, and natural capital components provides the ground 
for upgrading planning approaches and practices. In such interactions, ESs play a central 
role in human well-being, and can drive policies, planning, and planning instruments in 
the short, medium, and long term. 

The pace and intensity of the pressures generated by climate change call for urgent 
mitigation and adaptation measures, and cities can contribute to finding solutions [24]. 
They host most of the world’s population, concentrate most of the emissions of pollutants, 
and are the places of socio-economic inequalities [4]. At the same time, intervening in 
cities offers the chance to address such complex issues and generate positive “spill-over” 
effects in the urban-rural relationship by rebalancing the pressures of urbanized areas 
on the surrounding context through the deployment of innovative solutions [4, 5]. 

Therefore, the book explores the potential of data-driven methodologies for devel-
oping innovative urban planning practices and approaches for resilient, sustainable, and 
equitable cities facing the challenge of planning their ecological, digital, and inclusive 
transition. In the face of unprecedented urban growth and urbanization side effects, envi-
ronmental challenges, and socio-economic disparities, cities worldwide are at a critical 
point. The call for an integrated approach that combines ecological sustainability with 
economic development by ensuring social inclusion and equity has never been more 
pressing. The book aims to engage the discussion on how to shape the ecological, digi-
tal, and inclusive transition of cities and territories towards sustainability and resilience, 
starting from the centrality of urban planning in the promotion of such a transformative 
development. Primarily, it targets the academic and policymakers communities that are 
navigating the transition’s complexity under the challenges arising after the pandemic, 
such as geopolitical events, political instability, energetic issues, and democratic and
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representative challenges, which are questioning the essence of the economic develop-
ment paradigm pursued so far and calling for reshaping development trajectories through 
innovative planning approaches. 

The book reflects the ongoing synergistic activities of three Next Generation EU-
funded projects under the Italian National Recovery and Resilience Plan (NRRP). The 
Pilot Project 4.6.1 of the Tech4you Innovation Ecosystems (Mission 4 - Component 2 -
Investment 1.5), the ECO-SET project - A Multidisciplinary approach to plan ECOsys-
tem SErvices for cities in Transition (Mission 4 - Component 2 - Investment 1.1), and 
the PLANET – Planning ecosystem services for cities in transition (Mission 4 - Com-
ponent 2 - Investment 1.2). All these projects collectively aim to explore and better 
understand how to promote a data-driven approach in urban planning and design stem-
ming from the relevance of natural capital and biodiversity in facing the challenges of 
climate change for the transition of cities and territories. The Pilot Project 4.6.1 of the 
Tech4You Innovation Ecosystem focuses on innovative solutions for addressing urban 
and territorial fragmentation, particularly in southern Italian regions (Basilicata and Cal-
abria). The project aims to implement dynamic, site-specific interventions that cater to 
the evolving demand for sustainable and effective transformations by promoting green 
and blue infrastructures. These interventions also address the challenges of depopula-
tion and decentralization, enhancing the urban-rural connection by developing AI-based 
predictive models and scenarios for developing climate-resilient urban planning. The 
ECO-SET project focuses on developing a data-driven approach to urban planning to 
enhance ESs within urban transformations. Based on the Natural Capital Approach, 
according to the principles of biodiversity, ESs allow for improving the supply of goods 
and services for the well-being of society by incorporating the ability to adapt to both 
current risks and future climate change, reducing the ecological footprint and ecological 
debts, while improving resilience, health and quality of life. The scope is to operate 
a technological nexus between Territorial Intelligence (TI) and zoning rules to frame 
planning models for handling the complex systems involved in climate-proofing toward 
a user-tailored perspective, in which urban regeneration plays a central role for future 
development policies. The ECO-SET project adopts an interdisciplinary approach to 
experiment with the potential of data-driven urban planning in supporting the innova-
tions necessary to make ESs a routine part of urban and infrastructure development 
by municipalities. The PLANET project delves into the mechanisms that trigger urban 
regeneration nurtured by socio-ecological-technological dynamics. This project high-
lights the need for alignment between digital and ecological transitions, which—by 
nature and characteristics—inherently follow different dynamics and time trajectories. 
A new perspective on urban regeneration is emerging, focusing on reducing pressures on 
natural ecosystems and characterized by strategic drivers such as ESs and key enabling 
technologies (KETs) for facilitating the transition of cities and more equitable develop-
ment. Together, these projects form a collaborative effort shaping promising research 
trajectories in the urban planning field, providing interesting insights for evolving and 
innovating urban planning practices. 

The proposed comprehensive integration of knowledge and methodologies is inves-
tigated to address the multifaceted challenges of urban and territorial transitions from a
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planning perspective. This research framework clearly shows the relevance and impor-
tance of the topics under investigation for the future of cities and regions and their sustain-
ability and resilience. This transition pathway pivots around the three main dimensions 
of sustainability, namely the social, economic, and environmental, and the three main 
components of human life on this planet, namely the natural, social, and built capi-
tal. Dimensions and capital are the two key elements that planning has to consider for 
ensuring stable conditions for the current and future generations. 

The abovementioned research trajectories are aligned with the evolution of the policy 
context in the European Union, characterized by the aim to facilitate the recovery and 
increase resilience after the pandemic. A policy effort finds operativeness in the National 
Recovery and Resilience Plans (NRRP), whose aim is to facilitate the ecological, digital, 
and inclusive transition of the Union. At the core of this path, the Next Generation 
EU instrument was introduced for recovery after the pandemic, combined with the 
ordinary resources of the programming framework 2021–2027 to boost investments for 
the transition in EU countries. However, the instrument thought to address gaps and 
unbalances after the pandemic, has been challenged by other rising shocks and stresses, 
which have contributed to its revision, such as geopolitical events, energetic issues, and 
social impacts of the envisaged transition with the risk to hamper the achievement of 
the ambitious goals of the EU Green Deal: decoupling economic growth from natural 
resources exploitation [2]. The EU Green Deal poses a challenge for the Union, where 
the economic development paradigm pursued so far has shown its main criticalities 
from the environmental perspective: overexploitation of natural resources, emissions 
and pollution, economic disparities, and social inequalities. The policy efforts deployed 
in the last decades have not addressed them successfully, given that territorial, social, and 
economic disparities persist [19] (if not widening in some cases). Then, the EU transition 
opens a window of opportunity to intervene for achieving sustainability and resilience 
from a multidimensional perspective. In this direction, the digital transition results are 
important if opportunely targeted to support the ecological one. Given their difference in 
nature, dynamics, and characteristics, it is extremely difficult to align them (ecological 
and digital) [25]. Instead, the aim is to exploit innovation and technological advancements 
to address environmental challenges, boost circular economic development, and support 
forms of social innovation and interactions between citizens, public, and private actors 
for a more inclusive society. Such an integrated approach finds in cities the ideal place 
to deploy possible innovative solutions [26, 27], and urban policies and planning can 
support such a transformative development. 

Following this rationale, the book focuses on a better understanding of ESs in urban 
environments. It delves into the policy and practical aspects of ESs in cities and highlights 
the transformative potential of their integration into urban planning and design. 

The first thematic area explores the role of ESs for and from the planning dimension, 
focusing on data-driven approaches. Cities today must innovate to thrive, and integrating 
ESs into urban planning can drive innovation. By leveraging interdisciplinary knowl-
edge, cities can develop solutions that enhance sustainability and livability, addressing 
ecological and human needs. Cities and urban areas can be designed and managed to 
support ecological functions and provide multiple benefits to residents by improving 
green infrastructures, which are critical factors in innovative urban planning practices.
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Indeed, green infrastructure and ESs are pivotal in fostering ecological transitions within 
cities and can contribute to creating resilient, adaptable, and ecologically sound cities. 
In this direction, the evolutionary nature of urban planning can contribute to address the 
challenges the challenges and opportunities of the transition. 

The second thematic area covered by the book relates to data-driven approaches, 
frameworks, and methodologies for measuring ESs. It reflects the rising relevance of 
exploiting innovative technologies and approaches in our daily lives and elaborating 
innovative solutions to the challenges ahead. Such a also emerges in the urban plan-
ning field—and process—where the combination of interdisciplinary linkages between 
urban and territorial studies with computational science contributes to the development of 
innovative approaches and methods to better comprehend social, economic, and environ-
mental phenomena and developing innovative approach in supporting decision-making 
and urban planning. Measuring ESs through data-driven approaches for urban planning 
is relevant for several reasons. Firstly, it provides vital information on the status and 
health of our natural capital, helping identify the level of natural ecosystem degrada-
tion and its ability to produce ESs. Obtaining precise and reliable information through 
data-driven approaches could enhance sustainability by helping to balance ecological, 
economic, and social goals. Moreover, by understanding the value of ESs, urban planners 
can effectively integrate natural capital into planning processes promoting sustainable 
development. This helps ensure that urban development does not come at the expense 
of environmental health and that cities can continue to provide essential services like 
clean air and water, climate regulation, and recreational spaces. Moreover, data-driven 
approaches in measuring ESs can support resilience and adaptation efforts. With climate 
change increasing the frequency and severity of extreme weather events, it is crucial to 
design urban areas that can withstand and recover from these impacts. By measuring 
ESs, planners can identify and enhance natural capital that provides critical buffering 
and adaptive functions, such as wetlands for flood control or urban green areas and 
forests for heat mitigation through green infrastructure design. Various methodologies 
for spatializing ESs and assessing their economic, social, and environmental benefits 
are exposed, providing a foundation for their inclusion in policy and planning. They 
emphasize the relevance of sustainability indicators as powerful tools for guiding urban 
development to implement green strategies, ensuring that urban growth aligns with eco-
logical objectives. Moreover, such methods emphasize the importance of embracing an 
Adaptive Urban Planning perspective in facing rapid urban change and the potential 
of Big Data and Urban Informatics for Planning the Transition of Cities, delving into 
how these technologies can be harnessed to measure and manage ESs, facilitating the 
transition to more sustainable cities. At the same time, such thematic area inquiries also 
in the social dimension of the transition, addressing the socio-economic dimensions of 
urban ecological transitions in terms of green certifications and initiatives that can inad-
vertently contribute to spatial inequalities, highlighting the need for equitable planning 
approaches. 

In conclusion, this book invites readers to explore the transformative potential of 
ecological and digital transitions in urban environments, offering practical insights and 
strategies for creating sustainable, resilient, and equitable cities.



Preface xi

The research projects at the core of contributions presented in this book represent 
an innovative effort to advance urban and territorial planning discourse and practice in 
the face of climate change. By integrating biodiversity, key enabling technologies, and 
inclusive economies, these projects offer a holistic and forward-looking approach essen-
tial for navigating contemporary urban challenges. The outcomes of these endeavors are 
poised to influence academic research, policy formulation, and urban planning practices, 
with the overarching goal of creating cities and territories that are sustainable, resilient, 
inclusive, and responsive to the evolving needs of diverse communities. 

The contributions collected for this book have been presented at the International 
Symposium “Networks Markets and People - Communities, Institutions and Enterprises 
towards post-humanism epistemologies and AI challenges”, scheduled from May 22– 
24, 2024, in Reggio Calabria, Italy, in the specific thematic sessions “Ecological And 
Digital Transition In Cities: Measuring Ecosystem Services For Urban Planning And 
Design”, as part of the research activities conducted within three Next Generation EU-
funded research projects (Pilot Project 4.6.1 – Goal 4.6 – Tech4You Innovation Ecosys-
tems; ECO-SET—A Multidisciplinary approach to plan Ecosystem Services for cities 
in Transition; PLANET—PLANning Ecosystem services for cities in Transition). The 
conference saw the participation of high-quality international academics and experts 
from an international network of higher academic institutions by guesting significant 
contributions to stimulate a fruitful debate on global challenges among academics and 
policymakers. The themes discussed in these sessions followed the critical elements of 
the debate on a shift in policy design and implementation to drive transition-oriented 
structural changes in regions and cities. In this direction, this book offers the chance to 
navigate the complexity of transition and resilience by outlining possible policy agenda 
priorities, new approaches, cases, and experiences that enrich the flourishing academic 
and policymakers debate on the green and digital transition. 

This volume as well as the design and organization of the thematic session is the 
result of the synergistic activities related to the following PNRR Research Projects 
funded by the European Union – NextGenerationEU: “Tech4You Innovation Ecosys-
tem - Pilot Project 4.6.1 “Climate adaptation plans for the reduction of the ecological 
footprint and ecological debt, aimed at improving the conservation and transformation 
response in terms of resilience and quality of life in the Calabrian and Lucanian urban 
and territorial systems” (Goal 4.6 - Planning for Climate Change to boost cultural and 
natural heritage: demand-oriented ecosystem services based on enabling ICT and AI 
technologies), funded by the European Union – NextGenerationEU - PNRR - Mission 
4 - Component 2 – Investment 1.5; the “ECO-SET - A Multidisciplinary approach to 
plan Ecosystem Services for cities in Transition” – project funded by the European 
Union – NextGenerationEU - PNRR - Mission 4 - Component 2 – Investment. 1.1 -
(PRIN-PNRR); the “PLANET – PLANning Ecosystem services for cities in Transition
- project funded by the European Union – NextGenerationEU - PNRR - Mission 4 -
Component 2 - Investment. 1.2 (Young Researchers). 

Francesca Moraci 
Carmelina Bevilacqua 
Pasquale Pizzimenti
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