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Abstract

Over the past fifty years, urban and rural spaces have been reshaped by global sustainability
policies, digital innovation, and emerging socio-ecological needs. This article investigates
the convergence of agro-urban planning strategies, Smart City infrastructures, and adap-
tive governance models, proposing an integrated agro-urban paradigm for sustainable
territorial transformation. Drawing on a literature review and comparative analysis of
international case studies—including Toronto, Milan, and Woven City—the research de-
velops a triadic interpretative framework based on worldview, program, and faith. The
study identifies AgroCities as systems centered on food sovereignty and ecological re-
silience, Smart Cities as efficiency-driven digital ecosystems, and Adaptive Cities as flexible,
human-centered responses to complexity. Findings suggest that integrating food systems,
technological innovation, and participatory governance enhances urban resilience and
sustainability across scales. The article concludes by advocating for multi-scalar plan-
ning tools, cross-sectoral policies, and civic engagement to support the transition toward
inclusive and regenerative cities. This framework offers a theoretical and operational
contribution to reimagining urban planning in line with the principles of Smart Land and
adaptive urbanism.

Keywords: AgroCities; Smart Land; urban transformation; digital innovation; Adaptive
Cities; policy integration

1. Introduction

In recent decades, urban and rural spaces have undergone radical transformations
influenced by global sustainability agendas, technological innovation, and changing so-
cietal needs. This article addresses these shifts by investigating the emergence of three
interconnected paradigms—AgroCities, Smart Cities, and Adaptive Cities—that reflect
different models of urban transformation.

The main objectives of this study are to: (1) define a comparative analytical framework
to interpret the evolution of these paradigms; (2) assess their capacity to address contempo-
rary urban challenges; and (3) propose policy and research directions that integrate food
systems, digital technologies, and resilience.

Methodologically, the article employs a theoretical and comparative approach, struc-
tured as a critical literature review enriched with selected international case studies, includ-
ing Toronto’s Food Strategy, the Milan Urban Food Policy Pact, and the Woven City project
in Japan.

The framework is grounded in a triadic understanding of revolutionary and social
movements, as discussed in the literature on political sociology and urban transforma-
tion [1,2]. This approach identifies three interrelated dimensions—worldview, program,
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and faith—which collectively capture the ideological, strategic, and motivational foun-
dations of each urban paradigm [3]. These dimensions are used to categorize the core
principles and guiding visions underlying urban transformations, as illustrated in the
following table (see Table 1).

Table 1. Summary of the reference framework based on Donald Fleming’s triadic model of revolution.
It is divided into three dimensions: the worldview, program and faith of the three urban paradigms
discussed in the text, as well as the related scientific literature cited in the reference article.

Paradigm Worldview Program Faith References
AgroCity Food sovereignty, Urban fopd strategies, Local self-rehap.ce and [4-10]
ecological equity community gardening agro-urban resilience
. Efficiency, ICT integration in Technolf)glcal
Smart City L . innovation for [11-18]
digitalization services and governance L
competitiveness
Adaptive Resilience, Co-designed services, Human-centered and [19-27]
City circularity Al, prototyping responsive urbanism

2. Global Policies and the Ecosystemic Shift: 1970-Present

‘Any revolution that can be called such has three main components: a specific at-
titude toward the world, a program to transform it in an essential way, and an unshak-
able faith that this program can be realized: a worldview, a program, and a faith” said
Donald Fleming [3].

In the city of the new millennium, the worldview has been the new widespread
awareness and sensitivity (the global challenge) to pursue a more sustainable future, the
agenda has been the set of internationally promoted policies, guidelines, and actions, and
the faith is the common purpose that has united the different countries in their intent to
contribute concretely to change.

However, to best understand the dynamics that led to this turning point in the overall
perception and development of urban and nonurban space, we need to take a step back
and retrace the major events that have conditioned the history of cities.

This is right in 1970s, when the consequences of the post-World War II world ‘eco-
nomic boom’ such as: the development of heavy industry (mechanical, chemical and
energy), the dizzying expansion of international trade and exports, the work of post-war
reconstruction, the competitiveness of markets and productive sectors, intense migration
flows, population growth, processes of dense urbanization (urban and infrastructural),
the increase in mass consumer goods (from means of transport to household appliances),
advances in technological innovations, etc., led to drastic political, economic, social and
especially environmental changes.

The irreparable damage caused to the environment by the intensive and indiscriminate
land development of the previous decades became, in fact, evident, and for the first time,
the ‘environmental issue’ became a topic to be discussed at international diplomatic tables,
alongside debates on war and peace.

Significant in parallel is the birth of the first environmental associations such as World
Wild Fund (1961), Friends of the Earth (1969) and Greenpeace (1971).

More specifically, the issue was addressed centrally in 1972, in Stockholm, with the
United Nations Conference on the Human Environment, where 113 nations examined the
relationship between the economy and the environment and reasoned about the need to
preserve natural resources [28].

Since then, the environmental issue remained a central theme in the global debate,
which saw as milestones: (1) the drafting of the World Charter for Nature [29], which
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affirmed respect for nature as a fundamental principle of environmental protection and
contained a progressive vision of the strategies and policies needed to achieve environ-
mental well-being; (2) the publication of the Brundtland Report, Our Common Future [30],
which defined the meaning of the term ‘sustainable development,” understood as develop-
ment that can secure the needs of present generations without compromising the ability
of future generations to meet their own needs; (3) the Earth Summit, the United Nations
Conference on Environment and Development, UNCED, in Rio de Janeiro (1992) which
definitively sanctioned the world community’s acknowledgement of the need to activate
comprehensive global action on behalf of the environment, approving the Declaration on
Environment and Development [31] and Agenda 21 [32]; (4) the signing of the Kyoto Proto-
col (1997) [33] at the Conference of the Parties COP3 on climate change; (5) the presentation
of the Millennium Declaration and Millennium Development [34], which is a set of ambi-
tious anti-poverty goals to be achieved by 2015; (6) the endorsement of the 2030 Agenda [35]
with its 17 Sustainable Development Goals promoted by the UN General Assembly, United
Nations Sustainable Development Summit, on 25 September 2015; and (7) the signing of the
Paris Climate Agreement [36] on 12 December 2015, ratified by 196 signatories including
the European Union at the UN Climate Change Conference COP21.

The approval of the 2030 Agenda undoubtedly represented the turning point in the
perception of the human-nature relationship, consumption—sustainability, human well-
being—ecosystem health, and economic development-environmental impact.

Since its ratification, in fact, all UN member states (193) worldwide have committed
to declining actions and strategies in their policy to address a wide range of economic
and social development issues, which include poverty, hunger the right to health and
education, access to water and energy, jobs, inclusive and sustainable economic growth,
climate change and environmental protection, urbanization, production and consumption
patterns, social and gender equality, and justice and peace.

Although no other multilateral agreements were hoped for at the international level,
2022 marked another historic resolution. Indeed, the United Nations Environment Assem-
bly UNEA meeting in Nairobi resolved to end the pollution caused by the entire life cycle of
plastic, from material to waste at sea, and to draft a legally binding agreement by 2024 [37].

The combination of these policies and actions has drastically influenced the evolution
of the natural landscape and the city, shaping the contemporary scenario.

Over the past 50 years, the anthropized territory has, therefore, undergone a profound
transformation process in order to align itself with global policies on the one hand and,
on the other, to respond to the needs and requirements of contemporary society, first and
foremost the primary need for food.

3. Toward AgroCities: A New Horizon After the Green Revolution

Historically, the places of greatest food production have always been considered to be
agricultural suburban areas, the countryside at or near the edge of cities, where ample natu-
ral space and favorable soil conditions facilitated extensive agricultural practices (Figure 1).

With the advent of the industrial revolution, large numbers of families began to
migrate from the countryside to the cities in search of work, abandoning the agricultural
tradition [38]. In the postwar period, during the 1950s and 1960s, the need to rebuild a
shattered Europe led to the occupation of rural spaces to expand rapidly expanding cities,
and this process of urbanization has continued to the present day, causing a strong impact
on the land.

The steady demographic rise that began with the Industrial Revolution (a period
when the first billion people were reached), the realization of ‘hunger’ as a social issue and
primary need, coupled with the need to significantly increase agricultural production, gave
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rise to a period from the 1940s until the 1970s identified as the Third Agricultural Revolution
or Green Revolution. The year 1943 is referred to as the official beginning of the Green
Revolution, the year in which, thanks to funding from the Rockefeller Foundation, a U.S.
philanthropic organization, the collaboration of the Ford Foundation, and the support of the
U.S. and Mexican governments under President Avila Camacho, the Mexican Agricultural
Program (MAP) was launched. In those years Mexico was experiencing a deep food crisis
and a difficult internal situation, in which peasant class unrest threatened to open the door
to socialist ideology. MAP’s goal was to solve these internal problems through a project to
increase agricultural production of wheat and corn.

New Agro-Urban Paradigm

' @ AéroCitieS g

» Food Systems  Digital Infrastructures | = Adaptive Governance
and Institutional Flexibility

¢ Ecological Resilience o Data Platforms and ‘
I Urban Analytics Social Resilience ‘
‘ o Urban Efficiency Participatory Planning |
| Processes
J

Figure 1. Conceptual framework of the New Agro-Urban Paradigm, integrating AgroCities, Smart
Cities, and Adaptive Cities as complementary dimensions of sustainable territorial development.

The father of this revolution was Norman Borlaug, an American geneticist who ad-
vanced an innovative approach to agricultural production issues through development
and research into production methodologies, agricultural technologies and food genet-
ics [39-41]. New varieties that did not exist in nature were created by Borlaug through
crosses to meet the required needs. As a result, Mexico achieved self-sufficiency in wheat
production in 1956. This new system was such a success that other developing countries
wanted to replicate it. Borlaug was recognized for this achievement as the ‘father of the
Green Revolution” and in 1970 he was awarded the Nobel Peace Prize.

Although the Green Revolution has achieved significant quantitative success, it has
not always been so from a qualitative (low-quality grain varieties and nutritional de-
pletion) and environmental (loss of biodiversity, pollution degradation, dependence on
fossil fuels) perspective [42—44].

At the end of this period, the new ecological sensibility that emerged since the 1970s
led to questions about the criticalities of the Green Revolution and to investigations of
alternative strategies and systems, giving rise to the first community farming movements
within urban contexts as a form of self-determination, self-management and independence
from the market. Widespread as early as the World Wars as an alternative form of local
subsistence, Urban and Peri-Urban Agriculture (UPA) refers to all agricultural activities
occurring within the urban fabric and in peri-urban areas aimed at agribusiness cultiva-
tion. By the Industrial Revolution, the first concepts of garden cities and urban gardens
emerged [45,46], precursors to modern UPA, and during World War I urban gardens were
called in many ways according to the various regions Victory, Liberty, War Gardens [47]
(see Figure 2).
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Figure 2. Intensive agriculture: aerial view of the agricultural landscape of Albenga, Liguria, Italy,
courtesy of Ph. Luciano Rosso, Albenga.

During World War I, about 40 percent of fresh food was grown in urban gardens in the
United States with over 20 million gardens nationwide [48]. Despite its wide dissemination,
it was not until the 1970s that true organized practices of urban agriculture were established,
which represented the beginning of a radical change in the way of experiencing and
perceiving urban and peri-urban greenery, later materialized with the definition of the
Brundtland Report [30] into a central tool for sustainable urban development.

Since then, advances in knowledge and technological developments have made it
possible to practice this type of activity in all urban settings, adapting it to specific needs,
and enriching urban agriculture with a wide range of functions complementary to food
production [49], such as: the creation of new recreational activities (recreational and agri-
tourism farms), the provision of educational (educational farms), social (social farms) and
health services (therapeutic farms), the mitigation of environmental measures (organic-
organic practices), the planning of urban green areas, implementation of direct and acces-
sible marketing activities (“pick-your-own” approach), contribution to procurement and
self-production, implementation of new technologies and advanced production methods
(experimental farms), and improvement of urban quality of life (see Table 2).

These new scenarios, in which multifunctional forms of urban agriculture diversified
in strategies and activities attempt to meet the needs of cities, are taking a central role in
the planning and development of urban space. Concerns about food quality, sustainability,
health, food miles and ecological impact have all been factors behind the development of
the burgeoning urban community gardens movement, encouraging a new generation of
young citizens to participate in collective cultivation and food production.

Evidence of this is the numbers showing the widespread occurrence of all those phe-
nomena that emerged around the 1970s—the ‘food movements’ (FMs)—and consolidated
as one of the main actors of the contemporary food revolution, which has made urban
agriculture the main instrument of action. In the United States, there were 1755 FMs in
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1994, which have increased fivefold within two decades (8144 in 2013) [50,51] and are now
spread all over the world, with some of the largest being found in Japan and Australia.

Table 2. Overview of the socio-cultural, health, environmental, economic, and agro-productive

benefits of multifunctional urban agriculture, with relevant case studies.

Benefits

Case Studies

Redeveloping blighted neighborhoods

Shettleston Community Farming Project is located in
Glasgow (Scotland);

Sﬁf tll?;al improves social cohesion, inclusion, Red de Huertos Urbanos de Madrid (Rehdmad) is a network
benefits cooperation, and the participation of of 75 urban community gardens located in Madrid;
diverse stakeholders. The city of Bamberg is located in northern
Bavaria (Germany).
Ninewells Community Garden, located in the grounds of
Improving physical and mental health Ninewells Hospital, in the city of Dundee (Scotland), aims to
through landscaping, reducing the encourage physical and healthy activities through
Health human toxicity of agricultural products  therapeutic and rehabilitative gardening;
benefits and inputs, improving quality of life, Orchard Project is a U.K. national charity involving more
encouraging healthier eating behavior, than 540 orchards in England, Scotland, and Wales;
and strengthening social ties. Agricoopecetto is a cooperative, organic, and social farm
started in 2010 in the peri-urban area of Turin (Italy).
Improving and expanding urban green
spaces and green infrastructure,
enhancing sustallnable water Park Belvedere is located in Cologne, Germany, as part of its
. management (rainwater retention and . .
Environ- . e green infrastructure system and green space network;
erosion control), mitigating the urban . i, . . :
mental . oo Orti Generali is a community garden in southern Turin, Italy;
. heat island effect, contributing to carbon . .
benefits . : : . Nabofarm is an urban farm located in
sequestration and reducing air pollution,
. . . . Copenhagen, Denmark.
conserving biodiversity, supporting
pollination, and regenerating brownfield
and contaminated sites.
Onze, in the peri-urban area of the city of Almere (the
Improving local economies and reducing Netherlands), is a commercial vegetable garden run by a
economic losses by creating new business farming family that rents 450 plots (of about 40 m? each) for
models, implementing agricultural fruit and vegetable production;
Economic diversification, creating new jobs, Parc des Lilas, a vast area of about 97 hectares containing
benefits reducing public space management costs, orchards, cereal crops, gardens, meadows, and pasture areas,
developing alternative markets, and in Vitry-sur-Seine, Ile-de-France (France);
innovating marketing-consumer Blizkata Ferme, a local farm in the peri-urban area of Sofia
relations. (Bulgaria), produces varieties of vegetables and sells them
through direct sales systems, such as the ‘box scheme’.
Oosterwold is a new peri-urban area located in the city of
Improving cities’ food self-sufficiency Almer? (Netherlands). thé.lt aims to supply 10 percent of the
and self-supply, reducing supply chains region’s food production;
Agro- romotin alter,na tive distribution ’ MicroFlavours is an innovative Urban farm in Brussels
productive Ic)hannels gn d networks. strenethenin (Belgium) specializing in the production of microgreens;
benefits ! 5 & DAM Consortium involves 30 farms located in the

food security, expanding supply, and
developing food diversity.

peri-urban areas of Milan (Italy), within the boundaries of
the Parco Agricolo Sud di Milano (PASM) and in close
connection with several urban parks.

Alongside the food movements, alternative organizations such as ‘alternative food
movements’ (Alternative Food Movements AFMs), Alternative Food Networks (AFNs),
Solidarity Purchasing Groups (GASs), farmers’ markets, direct sales, inner-city mar-
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kets, Community Supported Agriculture (CSA), etc., have spread rapidly over the past
3040 years [52].

These are just some of the networks and practices that stand in open rupture with the
dynamics and methodologies of large-scale retailing (GDO), proposing new values related
to food production and consumption (see Figure 3).

The Fruits D YOUR VICTORY GARDEN
counts. thay r!

of Victory

K

Figure 3. Self-sufficient food campaigns since WWII up today have focused on community-based UA
practices. Collage by G. Tucci (2019).

The big change from this type of point and sectoral approach is the promotion by cities
of true integrated food strategies (Urban Food Strategies, UFS), multi-sectoral, characterized
by a holistic approach to food chains and systems, and the multidimensionality of food [4].
The debate identifies some pioneering realities, such as large North American urban areas,
Toronto among them [5,53]. Later, the phenomenon spread to London and small and
medium-sized cities in the United Kingdom (which formed a network of Sustainable Food
Cities, now called Sustainable Food Places) and Northern Europe.

More recently, Southern European countries such as Greece, Spain, and Italy have also
begun to implement participatory food policy processes [4].

Milan is the first Italian city to have approved an urban food policy (Milan Urban Food
Policy Pact MUFPP), as well as Pisa, which launched a Food Plan or the region of Tuscany,
which signed a Plan for Urban Food Policies in 2018, but Rome and the metropolitan city of
Turin have also started a project in a logic of a multi-scalar approach-Rome’s Food Council
and Metropolitan Turin’s Food Atlas with the aim of building a supporting tool for future
policies in the area.

The two main denominators of these urban food strategies are certainly the systemic
approach to the issue of food, resulting in policies aimed at integrating and connecting
actors, resources and tools, and the inclusion of civil society within the processes.

These new Food Cities or Agro-Cities have again placed the food issue and the
importance of collaboration on multiple levels at the center of the debate: from political-
territorial governance to public awareness, from a diversified food economy to a sustainable
production system (see Figure 4).
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Figure 4. Shettleston community garden, 2009 [54].

4. From Digital Innovation to Smart Cities: Bridging Technology and

Urban Living

In parallel, technological evolution, has allowed for further advances in research and
development (R&D, Research & Technological Development) processes in this area over
the past decade, opening the door to smart management and processing (smart agriculture,

smart farming, Agriculture 4.0), circular approaches (cradle to cradle, Km0 circuits) and

new innovative production systems (hydroponics, aquaponics, aeroponics, vertical farming,

etc.) (Figure 5).
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Figure 5. Conceptual representation of the multifunctional forms of urban agriculture and their
integration within urban food strategies, highlighting links to sustainability, public health, short
supply chains, and civic participation [55].
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Evidence of this can be seen in the numbers embracing this growing sector: in 2019
Canada invested $50.3 million to support digital agriculture in the Canadian Agricultural
Strategic Priorities Program CASPP plans, in Italy in 2021 the market for Agriculture 4.0
grew by 23% compared to the previous year (Elaboration TIM Study Center on data from
Polimi Smart Agrifood Observatory) thanks to the use of IoT (Internet of Things) solutions
(The Internet of Things (an acronym for IoT) was first talked about in 1982 when researchers
at Carnegie Mellon University applied sensors and a network connection to an Athenaeum
soda machine to test its operation. A decade later, since about 1999, the term IoT became
part of mainstream terminology. Textually translated to Internet of Things, but perhaps
it would be more correct to call it the Internet of Things) applied to agriculture (data
sensing sensors, farmbots, drones, digital and automated monitoring systems, connected
and self-driving vehicles and equipment, management software, etc.), and Australia and
New Zealand increased the value of their agricultural production relatively by 25% and
21%, between 2015 and 2018 [56].

The figure shows three remote sensing layers applied to agro-urban areas: (1) veg-
etation density (NDVI), which is used as an indicator of vegetation cover and health;
(2) estimated water deficit, which is used to identify crop stress and irrigation vulnerabili-
ties; and (3) crop stress signals, which are used to define priority areas for technological
interventions. Integrating these layers with IoT data (ground sensors) and GPS locations
for sampling campaigns enables the following: (a) real-time monitoring of productivity and
environmental conditions, (b) optimization of the allocation of water and other resources,
and (c) the development of data-driven urban services (e.g., early warning of drought
events and integration with urban food distribution networks). In summary, Figure 5
illustrates the transition from pure remote observation to operational services that link
digital innovation to urban quality of life.

The agro-technological revolution has made it possible to make production processes
more efficient and streamlined, optimizing tools and limiting resource consumption; how-
ever, this new approach is not limited to production alone, but extends to an awareness and
willingness to harness innovation in an increasingly ecological direction: from production
to processing to distribution to consumption, the industry and research approach looks
to progress through increasingly circular and sustainable agrifood systems. The Smart
AgriFood Observatory has, in fact, found continued growth of innovative start-ups in
the digitization of the international agri-food sector, i.e., 1200 entities registered in 2022
(+449 compared to 2021), with the amount of funding received by them, amounting to
$16.9 billion (1.7 more than in 2021), with more than half of the agri-food start-ups analyzed
located between North America and Europe.

Dynamic processes in which food is configured not only as a food raw material,
but as a hyper-material capable of generating new resources, thanks to the technological-
creative capacities of fab-labs, start-ups, creative hubs, and green-sensitive industries,
which are engaging in recovering, rethinking, transforming and reusing agro-food waste
and by-products [54,57,58].

Here, then, this agro-urban functional evolution rethinks the ‘rurality-urbanity” rela-
tionship enriched with new connotations such as innovation, technology, creativity, sustain-
ability, awareness, which become part of a new operational and multi-scalar landscape [6,7].

This intense technological revolution or digital transformation, so-called, has, therefore,
not only affected the production sector, but has involved all aspects of the urban-rural
ecosystem, both material and immaterial (society, economy, environment, culture, space,
infrastructure, services. . .) favoring more interconnected and responsive processes.

Although it is a recurring theme in the current technology landscape, digital transfor-
mation is a topic that has been talked about for more than two decades.
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Identified as a set of predominantly technological, cultural, organizational, social,
creative, and managerial changes associated with the applications of digital technology
in all aspects of human society, digital transformation has made it possible to deliver
services, goods, bring experiences to life, find, process, and make accessible large amounts
of content regardless of the actual availability of resources (human, material, intellectual,
and economic, etc.), creating new connections between people, places, and things.

When companies realized that they could take advantage of digitized data, they began
to develop appropriate processes.

Since then, the speed of technological development has accelerated exponentially and
the use of technological devices has become part of everyday life, making the need for
industry and the market to adapt and remain competitive even more pressing.

According to the Digital 2020 report by wearesocial.com together with Hootsuite, half
of the world’s population (3.8 billion) regularly use social media, and 4.54 billion people
are constantly connected to the Internet. Regarding new technologies, there is a growth of
as much as 5 percent over last year in the use of voice assistants from mobile or dedicated
devices (from 30 percent to 35 percent). Instead, one in 12 Italians owns smart home devices,
while the use of wearables, such as smartwatches or other devices for tracking physical
activity or health, triples (from 5 percent to 15 percent).

It is certainly not news that the use of smartphones has reached (almost) saturation
levels: we find confirmation of this in the figure regarding 98% of social users connecting
from mobile devices.

Considering, the type of today’s digital consumer, always on the move, connected
and up-to-date, actively seeking information of all kinds and wanting to find answers to
their needs easily and quickly, companies have had to update and redefine their strategies
to keep up with a new and more complex customer journey, and not be cut off from a
perpetually evolving marketplace facing Industry 4.0.

Similarly, cities have had to ‘digitize’ themselves to adapt to the needs of modern society.

Parallel to the AgroCities and digital transformation phenomenon, in fact, since the
1990s, the concept of Smart City has become widespread, understood as ‘an innovative city
that uses information and communication technologies (ICT) and other means to improve
the quality of life, efficiency of urban operations and services, and competitiveness, ensuring
the satisfaction of the needs of present and future generations, while respecting economic,
social and environmental aspects’ [59].

Understood in principle as the irruption of digital devices into urban gover-
nance [60,61] or as the digitization of data [62], the has been the industrial proposition that
has most capitalized on the urbanization of the digital revolution, both in terms of infras-
tructure, information systems, services, planning regimes, and governance modes [11,63]
through the application of digital and automation technologies.

According to the European Union, the Smart City is based on six key aspects: (1) Smart
People, participatory and inclusive society, participatory politics, and bottom-up decision-
making approach; (2) Smart Governance, centrality to human capital, environmental
resources, relationships, and community assets; (3) Smart Economy, economy aimed at
increasing productivity and employment within the city through technological innovation,
collaboration, and research; (4) Smart Living, technologies that can improve the level of
comfort and well-being for citizens with regard to health, education, safety, culture, etc.
(5) Smart Mobility, new efficient, low environmental impact and energy-saving smart mobil-
ity solutions (e-mobility, sharing mobility, mobility management); (6) Smart Environment,
sustainable development and energy efficiency (smart grid, smart metering, green and
smart building).
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The goal behind the Smart City is to create a single core infrastructure and service
delivery platform that can process information transmitted by digital devices to deliver
value-added services for citizens, helping to improve their quality of life [12].

But is this really the direction in which contemporary cities are being configured?

In the wake of Graham’s approach at the turn of the 2000s regarding what be consid-
ered a ‘pre-Smart City’ moment [64], there has been a focus in recent years on the prospects
for what might be called a ‘post-Smart City’ era.

At the Innovation Summit World Tour 2020, Jean-Pascal Tricoire, President and CEO
of Schneider Electric said “‘As we try to adapt to a new normal and learn to live differently,
we have witnessed the acceleration of digitization. A trend that has made possible the
remote management of activities and their continuous operation.” At this event, Schneider
Electric is devoting special attention to exploring the role that electrification, digitization
and industrial automation can play in the energy transition (Innovation Summit World
Tour 2020).

A key issue that is missing from the definition of a Smart City is then raised, namely
that of speed: the speed with which changes and events occur that affect the urban fabric
and cities, as well as the speed with which Smart Cities are able to respond to new needs
and digital evolution.

Tricoire again said, ‘Beyond Smart Cities, we need resilient cities that respond to the
needs of citizens and the environment in unpredictable evolutionary contexts’.

Connect, predict, and prevent.

Everything that is connected can be monitored, making the whole system more re-
silient; predicting means not being caught unprepared by events; and finally, preventing
imposes useful choices so that at least some of the unforeseen is avoidable.” A Smart City is
also a resilient city because it does not just adapt to climate change and global warming,
but changes itself by providing new social, environmental and economic solutions to adapt
to change.

Tricoire then expresses his views regarding Smart Cities by focusing on the need to
consider the city’s speed of response to issues, such as the response to damage caused
in urban centers by exceptional weather events such as floods, storms, landslides and
earthquakes, or recently how the city has changed and evolved to respond to the pandemic.
The Smart City must therefore lean toward an adaptive capacity, able to read an event, react
and adapt.

This means that beyond Smart Cities, it is about generating Adaptive Cities, or re-
silient and flexible cities focused on local problems and resources. With a human-centered
orientation, services are built to solve identified problems based on local resilience and
self-sufficiency [19].

The city has been transformed into a dynamic entity capable of adapting to the
particular needs of each citizen, and technology has become a tool for tailoring services,
increasing user involvement and awareness.

So, how to look beyond the Smart City to transform it into an Adaptive City?

5. From Smart Cities to Sustainable Futures: Reimagining Urbanism

Cities are the point from which to start with ‘humanist’ innovation, which rethinks the
interactions between people to increase the quality of life, but also to create the conditions
for releasing energy and potential for development, according to resilient and sustainable
models. Technology in this plays an important but not central role [20].

To transform a city into an Adaptive City, it is first necessary to intervene with the
redevelopment of critical areas, which already have significant problems and are regularly
exposed to adverse phenomena. Then, partly through the experience of Smart Cities,
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applications are launched that can monitor events and respond accordingly, thanks to
sensor technology and which allow for constant monitoring of urban centers and potentially
critical environmental (and other) phenomena.

Artificial Intelligence completes the picture of an entirely new Adaptive City, capable
of autonomously reading, analyzing, and understanding changes and providing the correct
response (self-learning). In practical terms, this approach can be applied, for example, to
traffic and mobility management of people and goods, or to infrastructure, communication
systems, and emergency management.

Therefore, it becomes necessary to move beyond the smart approach, which starts
from the infrastructure layer, moves to the data layer and finally to the service layer.

The focus of an Adaptive City is to reverse the order of the addends, starting with the
services layer, which are designed and implemented according to human-centered design
and innovation management approaches (see Figure 6).

Viches Decit

Figure 6. Examples of remote sensing in agriculture, top to bottom: vegetation density, water deficit
and crop stress. Susan Moran, Landsat 7 Science Team and USDA Agricultural Research Service,
NASA Earth Observatory 2001. Right: Predefined field locations on remote sensing imagery that can
be located in the field using GPS for sampling, CC BY-NC-ND.

These strategies, which are already widely used in the world of technological start-ups,
allow solutions to be developed on the basis of a context-specific analysis that is useful for
identifying the problems and resources present in the area at the infrastructural, economic,
sociological, cultural and technological levels [65].

In addition, innovation management approaches introduce a prototypical and iterative
logic in the implementation of new urban services, according to a principle of continuous
improvement based on user feedback, but also efficient allocation of resources as they are
invested in adjustments and improvements that are tested and validated.

This vision of cities aims to improve the quality of life for citizens, but also to build
urban experience systems that are not dropped from above, but co-designed with users
and, increasing the sense of participation and belonging, realizing visions of cities that truly
adhere to the characteristics and desires of citizens.
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Digital innovation represents, therefore, a building block in the transition process
to an Adaptive City, the engine for a new development paradigm aimed at converging
scientific and technological services in the areas of energy innovation and environmental
sustainability, as well as a new evolutionary mechanism based on experimentation in
design processes [21].

In this sense, in the global scenario there are many post-Smart City prototypes looking
at the ‘city of the future” in which all ecosystems are connected and human-centered and
the city is configured as a living laboratory in continuous evolution. This is the case, for
example, with LAND's research on adaptive design applied to the urban landscape, which
aims to ‘reconnect people with nature’ by declining the regenerative urban development
strategy, considering streets as a shared ecosystem.

The goal is to transform the streetscape into a shared ecosystem that works with
nature to provide environmental, social, and economic benefits to people. In this vision,
the digital landscape unfolds its full potential by informing and guiding city users in their
daily life decisions and increasing environmental awareness. Data-driven design measures
sustainability performance and provides biodiversity monitoring in both planning and
management. Thus, nature-based solutions become an effective ally in adapting to climate
change and coping with economic crisis and socio-cultural change.

BIG studio, in collaboration with Toyota, is also completing the realization of a sus-
tainable and autonomous proto city, the Woven City, in the city of Susono in Japan, at the
base of Mount Fuji, founded on the slogan ‘For the benefit of others’.

All the way to actual ‘Cities of the Future’ forecasts in which the SOM study—
Skidmore, Owings & Merrill—addresses urbanization in the year 2050, promoting a project
designed around several key principles, including conservation of ecological resources,
dense settlement patterns, livability and social equity (see Figure 7).

WHY

WHO =i — the city needs to change - the sensor /user
agent giving - input system that gives a ‘why does it need
feedback . o transform’
loop i
! $9Q$
i o Jop ™
091;._.. Ly X
WHY . A
(drivers) for

feedback loop and ks
user satisfaction

o

WHO

of the
stakeholders
has first priority

User
System

&
%
9'?@ g

4
2 & &
L% 2
-,
&
- A v, WHAT
D Y o 5 TS parts need to
‘ 3 PN = ;: _‘.__ N . change.
% ~ o B d
* =
)
reafiororsAud
WHEN il
the elements are s = WHAT
transforming . parts are transforming
and how

Logic of the adaptive city

Figure 7. Adaptive city logic. Diagram explaining “How the City Adapt?”, by Stavros Gargaretas,
Jayson Johnstone, Albert Mark, Leo Stuckardt, Lara Tomholt.
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The project, led by urban planner Peter Kindel, director of SOM’s City Design Practice
in California, addresses a process called ‘Now & Next,” where current urban design concepts
are evaluated and then reimagined for the year 2050, in which traditional urbanism gives
way to biomorphic urbanism. The latter is based on the belief that humans are intrinsically

connected to nature and should therefore live in harmony with it; consequently cities
should be shaped by life, human or natural, and half of the city’s surface should be under
nature conservation [66] (see Figure 8).

Figure 8. Analytical reworking of the SOM “Future City” concept: left—bird’s-eye with hub structure
and ecological land-share; right—schematic cross-section illustrating 50% protected area. Photo inset:
original SOM illustration (used for context) [66].

The urban vision focuses on the quality of life in a changing city by restoring and
protecting the natural environment such as native forests and wetlands, and creating
open space systems surrounding waterways. In their Future City concept, the city is
composed of “urban hubs,” where an urban hub is understood as a group of eight to ten (or
more) pedestrian-centered neighborhoods bounded by important natural systems such as
hydrological corridors and connected by transportation infrastructure.

These hubs can be high or low density and can have a mix of land uses needed by the
city: residential, manufacturing, or commercial. Basically, by concentrating development
within defined areas, this approach to city planning can help maintain a balance between
urbanized areas and protected land.

The urbanized area, composed of interconnected hubs, would, in fact, be interwoven
with ecological zones of approximately equal area to make the city complete.

6. Conclusions

This article explores the interconnected evolution of agro-urban systems and urban
digital paradigms. It highlights how the concept of the ‘Adaptive City’ can provide a
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comprehensive and integrated model for promoting sustainable and resilient urban futures.
The analysis reveals several key concepts.

e  Firstly, AgroCities local food systems, recognizing them as not only production mech-
anisms, but also as fundamental drivers of the ecological and social regeneration
of territories. They are capable of strengthening the connection between cities and
the countryside, promoting circular economies, and enhancing rural cultural and
landscape capital.

e  Smart Cities introduce and consolidate advanced digital infrastructures that can in-
crease urban efficiency through monitoring, data analysis, and intelligent resource
management. However, an overly technocentric vision can reduce the focus on social,
cultural and environmental dimensions, creating imbalances that limit the effective-
ness of interventions.

e Adaptive Cities offer a more balanced approach, focusing on inclusiveness, flexibility,
and human-centered design. This approach integrates technological innovation and
continuous adaptability while taking into account complex socio-spatial dynamics,
climate change and demographic transformations. The Adaptive City is therefore a
meeting point between innovation, sustainability and resilience, capable of responding
holistically to contemporary challenges.

In light of this reasoning, the following suggestions for future research can be summarized:

1. Firstly, an in-depth analysis of the socio-spatial impacts of urban food strategies
is needed, assessing not only production aspects but also the dynamics of social
inclusion, equity, and civic participation.

2. The development of specific metrics and indicators to measure the performance of
Adaptive Cities in terms of environmental sustainability, social well-being, adaptabil-
ity, and territorial innovation.

3. The development of multi-scale, participatory and integrated planning tools that
combine urban and rural perspectives and promote synergies under the concept of
‘Smart Land” and agro-urban strategies.

4. Finally, we hope that policymakers will adopt innovative, integrated approaches and
promote governance policies that overcome sectoral and territorial fragmentation.
These policies should enhance the complementarity between technology, nature and
local communities in order to build truly sustainable and resilient cities.

In this sense, then, is it possible to rethink planning systems in order to reprogram
consolidated urban space?

There is no single answer that can resolve the issues raised for future development, so
much so that a whole range of concepts have emerged over the past two decades aimed
at providing possible directional scenarios: Responsive City [22], Augmented City [23],
Senseable City [21], Post-Carbon City [67], Post-Human City [68], Fab City (2014), etc.

However, today’s established cities can adopt many of these experiences to begin
rethinking infrastructure, development patterns and transportation systems in order to
counter the most pressing problems such as restoring ecosystems, achieving resilience
against natural hazards, creating social mobility and economic equity for citizens.

The new urban and spatial approach, to which cities should approach, nowadays
appeals to a dynamic, evolutionary and reticular systematic approach that is more relational,
intelligent and responsive [24], leaning toward a new paradigm of integration between
artificial and natural, technology and sustainability, digital and ecology.

The goal for the future must be to put humans, citizens, and society back at the center
of planning, and the cities of the future must be a combination of technological innovation
and environmental sustainability [21,69].
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In contrast to a past deterministic view of architecture then, the prospects that open for
innovation and future change in our urban ecosystems will thus have to be less rhetorical
and more intentional, or to paraphrase Wright, the challenges of the future will be ‘people,
people, people’.
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