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Abstract: In response to the demographic shift toward ageing populations, this review explores how
active ageing can be supported through Inclusive Urban Social Innovation Ecosystems (IUSIE) em-
bedded within smart cities. The study defines IUSIE as complex adaptive systems in which multiple
stakeholders—public authorities, civil society, academia, and private actors—collaborate to pro-
mote health, participation, and security for older adults. Based on an interdisciplinary literature
review and an analytical framework informed by recent European and global policy initiatives, the
article validates three central hypotheses: (H1) smart cities function effectively as support environ-
ments for active ageing when structured as inclusive innovation ecosystems; (H2) inclusive social
innovation plays a pivotal role in linking artificial intelligence and other smart technologies to age-
ing processes; (H3) inclusiveness in urban systems reflects and reinforces systemic adaptability. The
article also synthesizes international case studies from Europe, Asia, and North America, empha-
sizing co-creation, citizen engagement, and digital accessibility as critical components. By combin-
ing concepts such as the 5P model, smartaging, and longevity-ready cities, this review outlines a
comprehensive vision of age-friendly smart urbanism. The findings are intended to inform decision-
makers, researchers, and practitioners interested in transforming urban environments to support
healthy, inclusive ageing for all.
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1. Introduction
1.1. The Global and European Context of Population Ageing

The global population is ageing at an unprecedented rate, creating major social and economic
challenges. Population ageing is expected to become a global trend with significant implications for
urbanization and the environment. International organizations such as the United Nations (UN) and
the World Health Organization (WHO) have drawn attention to this demographic transition. For
example, the WHO has promoted the concept of active ageing since the early 2000s, emphasizing the
importance of optimizing opportunities for health, participation and security to improve the quality
of life of older people (WHO, 2002). At the global level, the UN has proclaimed 2021-2030 as the
‘Decade of Healthy Ageing’, highlighting the need for concerted action to support the older popula-
tion (WHO, 2020). At the same time, the World Bank and the Organization for Economic Co-opera-
tion and Development (OECD) emphasize that demographic ageing will influence urban and eco-
nomic development, requiring adaptation of public policies and urban infrastructure (OECD, 2015;
World Bank, 2016). These global initiatives reflect the recognition that demographic change requires
rethinking sustainable and inclusive development strategies.

Europe is facing a marked ageing process, being the continent with the highest proportion of
older people. The European Union (EU) has initiated numerous policy initiatives in response to this
demographic reality. TheGreen Paper on Ageing (European Commission, 2021) emphasizes the need
for intergenerational solidarity and the mainstreaming of ageing in all policy areas, from the labour
market to long-term care services. Also, the EU in cooperation with the United Nations Economic
Commission for Europe (UNECE) has developed the Active Ageing Index (AAI), a composite index
that measures the participation and potential of older people in society, highlighting both their
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contributions and areas where potential is untapped (European Commission & UNECE, 2019). These
initiatives show Europe’s strong motivation to turn population ageing from a challenge into an op-
portunity by focusing on active ageing - a concept that promotes the idea that older people can remain
healthy, active and engaged in the community for longer. In addition, European programs have des-
ignated 2012 as the “European Year for Active Ageing and Solidarity between Generations”, marking
the political commitment to this topic. Thus, the global and European context of an ageing population
justifies the need for in-depth research: as the share of older people increases, cities and societies need
to adapt to ensure the inclusion and well-being of all citizens, regardless of age.

1.2. Convergence Between Active Ageing and Inclusive Urban Social Innovation Ecosystems

In this demographic context, the concept of active ageing has become a central framework for
policies for older people. Active ageing refers to maximizing opportunities for social participation,
health maintenance and personal security as people age so that they can continue to contribute to
economic and community life (WHO, 2002). At the same time, contemporary cities are moving to-
wards smart and inclusive development models, increasingly seen as social innovation ecosystems
in which diverse actors (local authorities, non-governmental organizations, communities, academia
and the private sector) work together to generate solutions to complex societal challenges. The con-
vergence of these two perspectives - active ageing and inclusive urban social innovation ecosystems
- represents an innovative contextual approach to the present research.

On the one hand, active ageing has a strong urban dimension. Most older people live in cities
and the urban environment directly influences their quality of life. The literature shows that the urban
environment can create both stressors and opportunities for older people. For example, crowded cit-
ies can present challenges related to mobility, access to public spaces and health services, but cities
also offer opportunities for social participation, access to culture and community support networks
(Phillipson & Ray, 2016). The age-friendly city concept promoted by the WHO emphasizes the need
to adapt urban spaces to the needs of older people, involving transformations in urban planning,
transportation, housing and social services (Chapon, 2011; Zur & Rudman, 2013). In Europe, the Age-
Friendly Cities and Communities initiative has been adopted by many municipalities, illustrating the
convergence between active ageing policies and inclusive urban planning (Plouffe & Kalache, 2011).
Such efforts demonstrate that active ageing strategies cannot be conceived in isolation, but require a
supportive urban ecosystem that includes adapted physical infrastructure, community services, so-
cial support networks and opportunities for civic participation.

Inclusive Urban Social Innovation Ecosystems (IUSIEs ), on the other hand, provide a collabora-
tive framework for action to address societal challenges, including those related to ageing. An urban
social innovation ecosystem brings together different local actors to co-create solutions, often through
participatory methodologies such as living labs or co-design. In the case of an ageing population, the
convergence of these ecosystems with active ageing objectives is manifested in projects and initiatives
aimed at the inclusion of older people in the life of the urban community. Recent studies show that
cities promoting age-friendly environments are in fact addressing key aspects of sustainable urban
development. For example, the creation of age-friendly and accessible age-friendly neighborhoods
contributes not only to the well-being of the elderly, but also to social cohesion and the sustainability
of the urban environment (Qian et al., 2019). Moreover, the concept of active longevity is gaining
ground in current research, suggesting a positive approach to ageing that integrates social innovation
into urban strategies (Kalachikova et al., 2023). An example of concrete convergence is the regional
Healthy Aging model implemented in Styria, Austria, where an ecosystem of regional actors has been
mobilized to create an integrated environment conducive to healthy and active ageing (Borrmann et
al., 2020). These efforts show how social innovation in urban settings can support active ageing
through policies and projects that facilitate older people’s engagement, independence and well-be-
ing. Cities thus become living laboratories, where solutions such as intergenerational cohousing, mo-
bile community services or volunteering programs for the elderly are successfully co-created and
implemented (McNeil-Gauthier et al., 2024; Cortés-Topete & Tavares-Martinez, 2022).

1.3. The Role of Artificial Intelligence in Supporting Active Ageing

Digital technologies and artificial intelligence (Al) play an increasingly important role in sup-
porting active ageing processes, especially in the context of smart cities. Modern urban ecosystems
have technological infrastructures that can be harnessed to meet the needs of the ageing population.
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In the vision of smart cities described as innovation ecosystems underpinned by the Internet of the
Future, opportunities are emerging for the development of inclusive digital services (Schaffers et al.,
2012). Al can facilitate monitoring the health status of the elderly at home through smart devices and
sensors, enabling early detection of medical problems and prompt interventions. Smart home solu-
tions can also improve the safety and autonomy of older people - for example, home automation
systems that automatically adjust lighting and temperature or remind daily medication. At the com-
munity level, Al applications can optimize public transport to be more accessible to the elderly, with
tailored routes and autonomous vehicles serving neighborhoods with aging populations. Another
emerging area is that of assistive robots and intelligent virtual assistants, which can provide compan-
ionship, help with online shopping or scheduling needed services, reducing feelings of social isola-
tion. Studies show that integrating technology in urban environments helps to promote healthy and
active ageing, from age-appropriate mobile exercise apps to online platforms for volunteering and
civic participation for older people (Revellini, 2022). The concept of smart aging highlighted in the
literature points to the potential of combining smart technologies with age-friendly urban design to
create neighborhoods that support an active senior lifestyle (Revellini, 2022). At the same time, par-
ticipatory approaches such as citizen science capitalize on new technologies to involve older people
in data collection and co-creation of knowledge about the city, which enhances their sense of belong-
ing and usefulness (Wood et al., 2022). Thus, Al and technological innovation act as enablers in urban
ecosystems of social innovation, expanding the capacity of cities to provide personalized and effec-
tive solutions for active ageing. However, it is essential that technological development is comple-
mentary to social and community approaches to ensure that no older person is left behind in the
digitization process.

1.4. The Relevance of the Theme for Public Policy and Contemporary Urban Planning

The theme of active ageing in inclusive urban ecosystems is of strategic importance for contem-
porary public policy and modern urban planning practice. As cities develop, planners and policy
makers need to take into account the changing age structure of the population and integrate the prin-
ciples of universal design and age-sensitive planning into their strategies. Current urbanism empha-
sizes the creation of built environments that promote health and participation for all age groups.
Thus, public policies play a crucial role: collaborative and cross-cutting governance is needed to ad-
dress the multidimensional needs of older people, from adequate housing and accessible transporta-
tion to health services and opportunities for social participation (Barrios et al., 2018; Plouffe &
Kalache, 2011). The integration of these policies across sectors - health, mobility, housing, spatial
planning - is essential for their effectiveness. For example, urban transport policies need to be linked
with public spatial planning policies to ensure physical accessibility (Alidoust & Bosman, 2015), while
housing policies should encourage innovative solutions such as intergenerational co-housing or
adapted housing for the elderly (Font, 2024).

At international level, the relevance of this theme is reflected in major strategic frameworks. The
UN’s New Urban Agenda (United Nations, 2017) emphasizes the commitment of states to make cities
inclusive, safe and resilient for all, explicitly mentioning the need to include older people in the vision
of sustainable urban development. Similarly, the UN Sustainable Development Goals (2030 Agenda)
promote sustainable cities and communities (SDG 11), emphasizing that they must meet the needs of
all age groups. The OECD and the World Bank have produced reports arguing that cities of the future
must be prepared for ageing populations, recommending investment in age-friendly infrastructure,
long-term care systems and programs for the economic participation of older people (OECD, 2015;
World Bank, 2016). Such recommendations also resonate with national and local policies. For exam-
ple, many European cities have developed local ageing-friendly strategies , and the WHO-initiated
Global Network for Age-friendly Cities and Communities (Global Network for Age-friendly Cities
and Communities) includes more than 1400 communities in 51 countries (WHO, 2021). Contempo-
rary urbanism is broadening its horizon to encompass these concerns: the concept of ‘longevity-ready
cities * has emerged to describe cities prepared for increasingly longer lives, moving from an age-
friendly model to a proactive model of planning for longevity (Wang et al., 2021). This concept in-
volves not only infrastructure adaptation, but also cultural and institutional changes that value the
contributions of older people and encourage their continued participation in social and economic life.

The importance of the theme for public policy is also reflected in the need to avoid inequality
and exclusion. If active ageing policies were to be implemented in a top-down manner without
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consulting older people, there is a risk that certain groups would be marginalized. Research empha-
sizes the need to involve all stakeholders - including older people themselves - in a participatory
policy-making process to ensure the relevance and equity of proposed measures (Barrios et al., 2018).
This approach also corresponds to the principles of inclusive social innovation, which emphasize co-
creation and empowerment. For urban planning, this means participatory planning, consultation of
older people in the design of public spaces and continuous feedback mechanisms on the functioning
of the city for older people.

Last but not least, active ageing in urban environments also has an equity and social justice di-
mension. Cities include diverse categories of older people - some active and healthy, others frail or
isolated - and policies need to address this diversity. The 5P ecological approach proposed by Lak et
al. (2020) - person, process, place, prime (primary factors), policy - provides a holistic framework for
understanding the interaction between the older individual and their environment. Subsequently,
the same collective of authors developed an Active Aging Measure for Urban areas (AAMU) based
on five domains (individual, spatial, socio-economic, governance and health) with 15 criteria and 99
indicators (Lak et al., 2021). These methodological developments underline the complexity of the
phenomenon and the need for urban policies to be grounded on specific data and indicators in order
to be able to assess the progress and impact of interventions.

In conclusion, active ageing in inclusive social innovation urban ecosystems is at the confluence
of major contemporary concerns: demographic change, social innovation and sustainable urban de-
velopment. The theme has particular relevance for integrated public policy making and for reshaping
urban planning practices to make cities more inclusive, age-friendly and resilient to future transfor-
mations.

1.5. Research Objective

The main objective of this research is to develop a conceptual and analytical framework that
explores how active ageing can be supported through Inclusive Urban Social Innovation Ecosystems
(IUSIE), particularly in the context of smart cities. The study aims to examine the intrinsic link be-
tween inclusive social innovation and the evolving processes of active ageing, while emphasizing the
role of artificial intelligence (Al) as an enabling and structural component. Through a systemic and
interdisciplinary approach, the research will analyze how IUSIE —viewed as adaptive and collabora-
tive ecosystems—can act as integrative environments that generate inclusive, sustainable, and lon-
gevity-ready urban models. The study also seeks to validate three hypotheses concerning the ecosys-
temic support for ageing, the operational mediation of Al through social innovation, and the systemic
adaptability of smart cities expressed through inclusiveness.

2. Research Methodology and Hypotheses

This chapter presents the theoretical framework for research on active ageing in the context of
inclusive urban social innovation ecosystem, while describing the methodological approach based
on systemic modeling of smart cities as complex adaptive systems. Based on an extensive literature
search (mainly papers from the period 2010-2025 indexed in Scopus and WoS), key concepts such as
active ageing, smart cities, inclusive social innovation and the role of artificial intelligence (Al)
technologies in this field are integrated. The chapter also traces the evolution of conceptual
approaches - from the 5P ecological model (Lak et al., 2020) to the new concepts of smartaging and
longevity-ready cities (Wang et al., 2021) - highlighting relevant contributions to the transition towards
age-friendly cities. Finally, an analysis from a systemic perspective of international examples of
inclusive smart cities (such as Styria, Vienna, Singapore or Barcelona) is carried out, followed by the
formulation and argumentation of the three research hypotheses of the paper.

2.1. Theoretical Framework: Active Ageing, Smart Cities and Inclusive Social Innovation

The concept of active ageing in urban settings. Active ageing is a multidimensional concept
promoted by the World Health Organization, which aims to optimize health, participation and
security opportunities for older people so that they maintain their quality of life as they age. In the
urban environment, the application of active ageing principles is materialized through age-friendly
cities and age-friendly communities initiatives that provide accessibility, support services and
opportunities for older people to engage. Recent literature confirms the importance of the
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environment in promoting active ageing: for example, a study in Quebec shows how features of the
built and social environment can stimulate older people’s participation and improve their health.
Urban communities that provide accessible public spaces, adapted public transportation, adequate
housing and social support networks contribute significantly to the well-being of the older
population (McNeil-Gauthier et al., 2024; Qian et al., 2019; Levasseur et al., 2017). In addition, social
participation and civic engagement of older people are essential factors of active ageing, possible only
in an environment that facilitates their involvement. Studies highlight that cities that adopt age-
friendly policies not only improve seniors” health and social participation, but also contribute to health
equity and social cohesion. For instance, a European study shows that facilitating older people’s
access to the city and their involvement in community life is a recognition of the right to the city for
this demographic group (Menezes et al., 2023). At the same time, active ageing policies in urban
settings need to address multiple areas in an integrated way - from physical spatial planning (e.g.,
adapting infrastructure for reduced mobility, creating accessible green spaces), to health and care
services, lifelong learning opportunities, and to the participation of older people in the economy and
civic life. This ecological and integrative approach is captured by the 5P theoretical model proposed
by Lak et al. (2020), which identifies five major interacting dimensions in active ageing: person
(individual characteristics), processes (the ageing process and social interactions),place (physical and
community environment), prime (primary support factors, e.g., family, support networks) and public
policy (policymaking). This 5P framework emphasizes the complex and interconnected nature of
active ageing, the relationships between the individual and the environment at personal,
interpersonal and societal levels, and the need for a multi-sectoral approach to create healthy urban
environments for older people.

Smart cities as complex adaptive systems. The smart city concept refers to the extensive use of
digital technologies and data to improve urban quality of life, service efficiency and sustainable
development. However, beyond the technological dimension, smart cities are increasingly
recognized as complex adaptive systems in which numerous actors (government, citizens, private
sector, civic organizations) interact dynamically, adapting to changing conditions (economic,
demographic, technological). The characteristics of a smart city - interconnectivity, rapid information
flows, interdependent subsystems (transport, energy, health, environment, etc.) - correspond to the
description of a complex adaptive system, where emergent behaviors emerge and adaptive governance is
required. Such systems cannot be planned only linearly, but require a systemic, integrative approach
that takes into account emerging feedbacks and developments. Systemic smart city modeling
involves representing the city as a set of interlinked components (infrastructure, communities,
institutions, technologies) and studying how changes in one component (e.g., ageing population)
have effects throughout the system. This approach is argued in recent literature: smart cities are seen
as innovation ecosystems that are self-sustaining and evolve by continuously adapting to new
technologies and social needs (Schaffers et al.,, 2012). In the context of demographic ageing, the
adaptive nature of smart cities is put to the test - the city has to adapt its infrastructure and services
to meet the needs of an increasing number of elderly people. According to complex systems theory,
the degree of inclusion of vulnerable groups (such as the elderly) becomes an indicator of the adaptive
capacity of the urban system. A truly resilient and sustainable smart city will integrate innovation
mechanisms that actively include older people, capitalizing on their knowledge and ensuring their
access to the benefits of technology (van Hoof et al., 2018; Wood et al., 2022). In this sense, the concept
of the Inclusive Urban Social Innovation Ecosystem (IUSIE) describes how the city can function as an
ecosystem oriented towards social innovation - i.e., generating new solutions to social problems with
direct community involvement - aiming to include all population groups in the life of the city. Such
an ecosystem includes networks of public, private and civic actors working together on innovation
projects (e.g., community hubs, urban innovation labs, partnerships between municipality,
universities and NGOs) to tackle problems such as access to services for the elderly, loneliness in old
age or adap adaptive housing. Successful smart cities are developing such collaborative ecosystems,
recognizing that technology alone is not enough - social innovation is needed to fold technology to
people’s real needs and ensure inclusion (Borrmann et al., 2020; Patil et al., 2022). The methodological
approach of this research is precisely based on the analysis of the city as a complex ecosystem, using
systemic modeling to identify causal links and feedback loops between the process of active ageing
and the IUSIE.
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Inclusive social innovation and the role of technology (Al). Inclusive social innovation refers to
the development of innovative solutions to social problems by actively involving the target groups
and ensuring that the benefits of innovation reach everyone, including marginalized groups (in our
case, older people). In the urban context, inclusive social innovation can take various forms:
participatory co-design of public spaces, community platforms for mutual aid, intergenerational
programs, innovative home health services, etc. An increasingly important element in such
innovations is digital technology and artificial intelligence (Al), which can leverage social solutions.
For example, inclusive smart cities use sensors, mobile apps, assistive robots or smart health platforms
to support the elderly to maintain their independence. The key, however, is how these technologies
are integrated: studies show that without an inclusive approach, technologies can fail to serve the
elderly population, either due to lack of accessibility (design not suited to the needs of seniors) or lack
of acceptance (resistance from users if they are not involved in the design of solutions)file-
upetketkzrzzqngnbzbfémhgungb. Inclusive social innovation acts as a bridge between technology
and older users, ensuring that the development and implementation of Al solutions take into account
the social context and diversity of needs. One example is the participatory co-design approach:
Cinderby et al. (2018) show that involving older people in co-creating urban mobility solutions (such
as street design or transportation apps) leads to more appropriate solutions and increased technology
adoption. Similarly, Wood et al. (2022) emphasize the role of citizen science- the participation of senior
citizens as research partners - in identifying ways in which the urban environment can be improved
to promote healthy ageing. These examples illustrate how inclusive social innovation builds bridges
between Al (seen as a technological tool) and active ageing processes (seen as a social phenomenon),
through structural (networks, participatory institutions) and operational (projects, concrete services)
mechanisms. In the literature, the term “smart-aging” has even emerged , denoting the merging of
smart city and ageing-friendly concepts. Revellini (2022), for example, proposes the concept of
smartaging in his study on the city of Venice, defining an age-friendly neighborhood augmented by
smart technologies - an urban environment in which digital solutions (sensors, communication
platforms, etc.) are used to enhance the autonomy and social participation of the elderly. Through
such initiatives, technology becomes an enabler of social innovation: digital community support
networks (e.g., social connection apps between seniors and volunteers) combat social isolation,
telemedicine and home monitoring systems increase safety and health, and the city as a whole
becomes more friendly and inclusive. In conclusion, a robust theoretical framework for this research
merges the social ecology of active ageing (the 5P model and its subsequent variants) with the theory
of the smart city as an adaptive ecosystem, emphasizing inclusive social innovation as a cross-
cutting element connecting the social and technological dimensions in urban policies for older people.

2.2. Methodological Approach: Systemic Modeling of Inclusive Smart Cities

In order to investigate the relationship between smart cities, inclusive social innovation and
active ageing, this paper adopts a systemic methodological approach. As already shown ,systemic
modeling involves conceptualizing the city as a set of interrelated components and analyzing how
these components evolve and influence each other. Smart cities are thus viewed as complex adaptive
systems, and methodologically we draw inspiration from systems theory and urban ecology. The
complex character derives from the multitude of actors and variables involved: the ageing population
(with diverse health, mobility, socialization needs), the network of services (health systems, social
care, public transport, housing), the built environment (urban infrastructure, public spaces), smart
technologies (digital platforms, IoT, artificial intelligence) and the policy and governance framework.
All these form an urban ecosystem. Adaptive character refers to the city’s ability to respond to change
(e.g., rapid demographic ageing) through adjustment and learning mechanisms - e.g., adapting
public policies based on feedback from citizens, changing behaviors as new technologies emerge, etc.

Why systemic modeling? The literature argues the need for a systemic perspective in the study
of cities and active ageing policies, as the phenomena analyzed are interrelated and muliti-level. For
example, Lak et al. (2021) have developed an Active Aging Measure in Urban areas (AAMU) that
includes five domains: individual, spatial, socio-economic, governance and health. These domains
reflect different levels (micro, meso, macro) and factors ranging from individual characteristics
(education, health) to community characteristics and local policies. Such a tool, based on the ecological
approach, illustrates the usefulness of an integrated city perspective. Similarly, Barrios et al. (2018)
proposed a Model of Local Ageing Policy Analysis (MALPA) to assess local active ageing policies,



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 April 2025 d0i:10.20944/preprints202504.1978.v1

7 of 31

identifying priorities for intervention such as collaborative governance, involvement of older
people in policy making, lifelong learning or reducing economic inequalities. This model
emphasizes that, methodologically, the analysis of ageing policies needs to include structural factors
(governance arrangements, level of public participation) in addition to concrete measures. In line
with these approaches, the present research uses systemic modelling both conceptually (to build an
integrated conceptual framework of the inclusive urban ecosystem) and analytically (to organize data
and empirical evidence from examples of inclusive smart cities). Specifically, we will consider the
city as an Inclusive Urban Social innovation Ecosystem (IUSIE). i.e., a system in which social
innovation (new initiatives, projects, policies) is generated through the collaboration of urban actors
and has as its guiding principle the inclusion of all citizens, including the elderly, in urban
development processes. We analyze the city in terms of its components (sub-systems) relevant to
active ageing: from the institutional network (public administration, research centers, NGOs,
volunteer networks, private sector) that constitutes the social innovation infrastructure, to the
technological resources (data, Al platforms, smart infrastructure) and to the target population
(elderly, but also other community groups interacting with them). The relationships between these
components are analyzed to understand the mechanisms through which support for active ageing is
created and maintained in smart cities. One working hypothesis (supported by the literature on
complex adaptive systems) is that inclusion and collaboration (e.g., involving older people in co-creation
of services) act as positive feedback loops that strengthen the capacity of the urban system to adapt
to ageing - in other words, cities that integrate feedback from the older population and socially
innovate become more resilient and effective in meeting the needs of this population (Plouffe &
Kalache, 2011; Zur & Rudman, 2013). Conversely, cities that fail to adapt can exhibit negative feedback
- for example, exclusion of the elderly leads to social problems (isolation, burdens on the health care
system) that, over time, affect the entire urban system. Therefore, systemic modeling allows us to
argue, on theoretical grounds, the central role of the inclusive social innovation ecosystem in
supporting active ageing processes in a smart city.

The research methodology is mainly qualitative and conceptual, based on literature review and
international case studies. We will use the literature review to build the conceptual framework (as
detailed above) and to identify indicators and good practices, while the case studies will serve to
illustrate and test the hypotheses in a real context. Some examples of cities/initiatives (presented in
the next section) that have addressed the challenge of an ageing population through smart and
inclusive strategies will be examined from a systemic perspective. Thus, methodologically, we
combine a systematic literature review with a comparative case analysis under the theoretical
umbrella of systemic modeling.

2.3. Evolution of Conceptual Approaches: From the 5P Model to Smartaging and Longevity-Ready Cities

The field of active ageing in cities has evolved significantly over the last decades, passing
through several conceptual paradigms. In this section, we integrate the recent literature in an
evolutionary manner, highlighting how key concepts have progressed from the 5P ecological
framework to new concepts of longevity-ready smart cities.

The 5P ecological model (Lak et al., 2020). A turning point in the literature is the emergence of
the 5P model, proposed by Lak et al. as the result of an extensive systematic review of the determinants
of active ageing. This model, already briefly described above, has had the merit of synthesizing into
a coherent framework the multiple factors involved in active ageing. In contrast to previous
approaches (such as the 2007 WHO guide on age-friendly cities, which identified 8 areas of
intervention without highlighting the systemic relationships between them), the 5P model
emphasizes the interplay between the individual, interpersonal and societal levels. Through elements
such as processes (which include the social dynamics of ageing) and policymaking, the 5P framework
suggests that active ageing is not just the responsibility of the individual or the health care system,
but results from a complex ecology involving community and policy. In addition, Lak et al. (2021)
extended this framework by developing a practical measurement tool (AAMU) based on 5
corresponding 5P domains valid in urban settings. This transition from concept to operationalization
(through indicators and criteria) highlights an important contribution: it allows benchmarking a city’s
‘friendliness * towards older people and identifying specific gaps (e.g., a city might be doing well in
physical environment - infrastructure, but poor in governance - older people’s involvement in decision-
making). The 5P model has paved the way for even more comprehensive approaches, while also
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opening up the discussion about integrating new technologies into the equation (in 2020, aut.ro
mentions the need to adapt the tool to different urban contexts, leaving room for the integration of
the digital dimension in the future).

The concept of Smart Ageing (Revellini, 2022). With the accelerated development of smart cities,
researchers and practitioners have started to explicitly integrate the technological perspective into
the age-friendly cities approach. The term smart aging (or smartageing) has emerged to describe the
confluence between active ageing strategies and smart city solutions. Revellini (2022) proposes this
concept in the context of neighborhood planning in Venice, arguing that an age-friendly neighborhood
can be empowered by technology to become more efficient and accessible to the elderly. In practical
terms, smartaging means that inclusive and accessible design principles (e.g., barrier-free sidewalks,
ergonomic benches, local services for seniors) are combined with smart innovations (from smart street
lighting and traffic sensors to wayfinding assistance apps or panic buttons connected to volunteer
networks). This moves from the idea of the age-friendly city to the idea of the age-friendly smart city.
The conceptual contribution of Revellini and other authors in this stream (e.g., Righi & Sayago, 2020
- oriented on participatory design of technology with the elderly) consists in defining the criteria of a
“smartaging neighborhood”: e.g., accessible digitalization (technology with simple interface, adapted
for seniors), online-offline connected communities (platforms that strengthen local social ties),
augmented built environment (real-time information about the accessibility of routes, on-demand
transportation, etc.). These ideas extended the ecological model by adding a digital dimension to each
element: the elderly person becomes a technology user, social networks include online interactions,
the physical place is augmented by IoT, processes include digital literacy, and public policies include
e-inclusion strategies. With all the opportunities identified, the concept of smartaging also highlights
the need for technological innovations to be inclusive. Revellini (2022) emphasizes that the classic
WHO principles of universal design and elder participation remain fundamental in the digital age - if
technology is not governed by these principles, we risk accentuating exclusion. In conclusion, the
concept of smartaging marks an intermediate step in the paradigm shift: it recognizes the potential of
Al and smart solutions in active ageing, but maintains the focus on social innovation and human-
technology fit, not the other way around.

Longevity-ready cities (Wang et al.,, 2021). The latest conceptual horizon, in the context of a
world where life expectancy is approaching 100 years in many metropolises, is the shift from simple
age-friendly cities to longevity-ready cities. Wang et al. (2021), in an article published in Nature Aging,
argue that a profound rethinking of the urban physical environment is needed to accommodate
centenarian lives. They emphasize that while the first initiatives (2010s) focused on incremental
adjustments (e.g., more benches, bus ramp), the longevity-ready concept implies structural
transformations of the city. Key conceptual contributions include: (a) Long-term forward planning -
cities need to be designed , now, for the populations of 2050 or 2100, when the proportion of 80+ year
olds will be much higher; (b) Cross-cutting policy integration - ageing can no longer be a sub-field
of social policy, but becomes a lens through which to view the whole of urbanism (from
transportation and housing to environment and economy); (c) Adaptability and resilience -
longevity-ready cities will be those capable of reinventing themselves according to the needs of new
generations of older people (which may differ from those of the current generation). An example of
longevity-ready thinking is the adaptation of housing infrastructure: technical solutions for assistive
technology (sensors, smart faucets and doors, etc.), common spaces that encourage intergenerational
interaction, and even functional flexibility (modular housing that can be reconfigured as residents age)
should be integrated into new housing from the design phase. Wang et al. (2021) note that longevity-
ready cities are not just about the elderly, but about an environment that actively supports longevity for
all - i.e., promotes health and activity throughout life, preventing disability and isolation in old age.
The contribution of this concept to the evolution of the field is paradigmatic: if the 5P model was
focused on metrics and smartaging on technology integration, longevity-ready shifts the focus to
designing for the future. This concept forces researchers and decision-makers to think systemically and
prospectively: how do we combine urban development policies, social innovation and emerging
technologies (Al robotics, big data) to create cities where people can live to be 100 years old with a
good quality of life? Essentially, longevity-ready is the natural extension of smartaging, in an extended
time horizon and with a more long-term sustainability-oriented vision. The important implication
here is also the link with sustainable development: a longevity-ready city also tends to be a more
environmentally and economically sustainable city. Previous research indicates a positive
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relationship between age-friendly adaptations and indicators of sustainability - for example, a study
in Hong Kong found that age-friendly initiatives (open spaces, accessible public transportation) also
contribute to the sustainability of the overall urban environment (Qian et al., 2019). This suggests that
adapting to ageing is not a parallel endeavor, but integrated into the overall quality of a sustainable
smart city. The concept of longevity-ready formalizes this idea, showing that systemic adaptability to
ageing is a new frontier of urban innovation.

In conclusion, the evolution of the literature from the 5P ecological model to smartaging and
longevity-ready highlights the shift from descriptive theoretical frameworks to transformative paradigms: if
5P helped us to understand what factors matter for active ageing, smartaging and longevity-ready
challenge us to imagine how cities can be reconfigured to cope with the longevity revolution, using
social and technological innovation. These conceptual developments underpin our research
hypotheses, suggesting that an inclusive and adaptive smart city could represent the optimal vision
for the future of active ageing.

2.4. Inclusive Smart Cities - International Perspectives and Systemic Analysis

In order to anchor the theoretical discussion in reality, we will briefly analyze some notable
examples of cities or regions that have implemented innovative strategies at the intersection of smart
city and age-friendly city. The aim is to illustrate the concept of an IUSIE and to observe the manifestation
of systemic adaptability in real contexts.

Styria model (Austria): regional ecosystem for healthy ageing. Styria, a region in Austria, has
been recognized as an example of best practice in Europe by developing an integrated regional
ecosystem for healthy ageing. The strategy called the “Styria Model “ has been documented by
Borrmann et al. (2020), who describe the implementation of an integrated ecosystem-based healthy
ageing region. This model is based on the creation of an extensive network of partners - regional
authorities, universities and gerontological research centers, health care providers, medical
technology companies, NGOs and local communities - working together to develop and test
innovative solutions in support of older people. For example, rural telemedicine projects have been
piloted in Styria (to connect elderly people in remote villages to doctors in cities via digital platforms),
smart assisted housing (apartments equipped with sensors and voice assistants for the safety of
seniors), and intergenerational school programs where young people train the elderly in digital skills.
All these initiatives are strategically coordinated, based on collected data and scientific evidence, to
ensure their regional scalability. From a systemic perspective, Styria is an example of a complex
adaptive system in which inclusive social innovation is institutionalized: the network of actors
continuously learns from project implementation, adapting regional policies. The Styria model shows
that adequate support of active ageing processes can be realized at the regional scale through a well-
articulated innovation ecosystem - thus confirming the hypothesis that an adaptive complex
system,IUSIE, provides the necessary infrastructure for active ageing (H1, detailed in the next
section).

Vienna (Austria): smart and age-friendly city. Vienna, the capital of Austria, is often cited as one
of the most liveable cities in the world and has a long tradition in both inclusive social policies and smart
planning. Vienna joined the WHO network of age-friendly cities early on, developing municipal
plans dedicated to the elderly (e.g., ensuring accessibility to public transport, senior community
centers in every neighborhood). In parallel, the city also has an ambitious smart city strategy (Smart
City Wien Strategy), which includes sustainability, digitalization and innovation goals. The
intersection of these two directions can be seen in projects such as CASE - Care Showroom Vienna,
where different vendors showcase smart home technologies and robotic assistance for home care for
the elderly, or the municipal Ambient Assisted Living (AAL) Care program which funds start-ups and
tech solutions for the elderly. Another example is the integration of social housing for the elderly with
technology: Vienna has modernized many social housing buildings by installing smart access control
systems and environmental sensors, while making it easy for residents to connect to a social call-
center in case of need. The Viennese approach is a classic example of IUSIE: the municipality (public
sector) works closely with the academic sector (Vienna University of Technology has an institute
dedicated to environmental assistance), private firms (medical equipment manufacturers, local IT
companies) and seniors’ organizations to implement solutions. From a systemic perspective, inclusion
is a fundamental principle of Vienna’s adaptability - from the design of shared space streets (shared
pedestrian-vehicle spaces that also favor slow pedestrians such as some elderly people), to the



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 April 2025 d0i:10.20944/preprints202504.1978.v1

10 of 31

participatory local budgeting process where senior citizens’ associations have a say. The result of
these integrated efforts is reflected not only in the well-being of the elderly, but also in the
sustainability of the city: an age-friendly city also tends to be a greener, calmer, better city for all
ages (e.g., wide sidewalks, efficient public transport and accessible parks are appreciated by all
citizens, not just the elderly). Thus, the case of Vienna supports the idea that the smart city’s inclusivity
is a manifestation of its systemic adaptability (H3).

Singapore: smart nation and active ageing. Singapore, a city-state known for its smart nation
policy, is facing one of the most rapid demographic transitions towards an ageing population in
Southeast Asia. Its response has been the development of a national Action Plan for Successful
Ageing (Action Plan for Successful Ageing, launched in 2015) comprising more than 70 initiatives,
many integrating technology and social innovation. Singapore provides an outstanding example of
integrating Al and smart infrastructure to support older people in a systemic and inclusive manner.
For example, the Kampung Admiralty Neighborhood is an international award-winning project: it is
a vertical complex that combines public housing for the elderly, a polyclinic, shopping and dining
spaces, and a community center with a rooftop park - all in an integrated, longevity-friendly design. In
this complex, technology plays a key role (smart elevators, home health monitoring systems, delivery
apps for the mobility-impaired), but the whole concept is one of social innovation - bringing essential
services together and facilitating social interaction between seniors and the rest of the community
(through the community market and community garden). Citywide, Singapore has implemented
sensor networks at home (to automatically detect if a senior living alone has a problem, triggering an
alert to social services) and pilot projects with autonomous vehicles to transport seniors to dedicated
campuses. The success of these initiatives is ensured by joined-up governance: the Ministry of Health,
the Ministry of National Development and other agencies collaborate through an Active Ageing
Council, ensuring cross-sectoral coordination - a crucial element of the innovation ecosystem. The city’s
adaptive city system is also evident in the way the community is engaged: there are networks of
digital volunteers teaching seniors how to use smartphones (the Seniors Go Digital program),
incubators for silver tech start-ups and even a regularly monitored Age-Friendly City Index that
guides urban policies. The Singapore case demonstrates the role of inclusive social innovation as a
bridge between technology and people (supporting hypothesis H2): none of the tech achievements
would have been widely adopted without digital inclusion campaigns and co-creation of services
with the elderly community. At the same time, the city’s adaptability shows in the results: although
very dense and high-tech oriented, Singapore has managed to create a support network for the
elderly that has led to decreased social isolation and improved health indicators in old age (according
to ministry reports, over 90% of the elderly are independent in their daily activities and feel secure in
their community).

Barcelona (Spain): urban social innovation and civic engagement. Barcelona is recognized both
as a hub of social innovation and as a pioneer of the smart city concept in Europe. Over the last decade,
the city has initiated a number of projects that combine citizen participation with technology to
address social challenges, including ageing. One flagship project is Vincles BCN, a mobile app
developed by the city in collaboration with the non-profit sector to combat loneliness among the
elderly. Vincles creates a virtual network around the elderly person, connecting them with family,
friends, neighbors and volunteers, facilitating group video calls, photo sharing and group messaging
in a very streamlined way. Although it is a digital solution (Al being used, for example, to suggest
connection when someone has not been active for a long time), Vincles” success is due to its inclusive
approach: the development directly involved the elderly from the prototype phase (testing and
feedback sessions), and the implementation was accompanied by human support (trainers helping
beneficiaries to use the tablets and the app). This project won the EU Horizon Award for Social
Innovation, demonstrating how inclusive social innovation acts as a link between technology and
social need - validating the H2 hypothesis. Barcelona has also experimented with Civic Labs
(Barcelona Laboratori, at Fab Lab Barcelona) where intergenerational workshops were held to
prototype more age-friendly urban furniture, using 3D printers and ideas from citizens. Also in
Barcelona’s urban planning, the concept of superblocks (super-ille) - reconfiguring traffic to create
pedestrian neighborhoods - has greatly benefited the elderly by providing safe spaces for walking
and socializing close to home. The fact that seniors were involved in the consultations on the
superblocks ensured that these mini-neighborhoods included the benches, rest areas and greenery they
needed. Barcelona exemplifies how a city can learn and adapt through participatory experimentation:
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the local government has created platforms (both physical and online) through which citizens -
including seniors - can propose and vote on ideas, collaborate with experts on prototypes, then scale
effective solutions citywide. This is the behavior of an adaptive urban system: through constant feedback
and learning loops, the city becomes more inclusive. It is no coincidence that Barcelona is also an active
member of global networks such as the AGE-Friendly Cities Network and the Open Government
Partnership, promoting precisely these values of inclusiveness and adaptability. The example of
Barcelona particularly supports hypothesis H3 - that inclusiveness (ensuring that all citizens,
regardless of age, can contribute and benefit) is a manifestation of systemic adaptability: the city has
adapted to new realities (more single elderly, for example) by innovating ways of engaging and
providing community support.

Through these brief case studies (Styria, Vienna, Singapore, Barcelona) we observe a common
thread: cities/regions that are successful in supporting active ageing are those that have adopted an
ecosystemic vision, integrating technology, public policies and community initiatives in an adaptive
and inclusive way. These examples provide valuable empirical support for our research hypotheses,
showing that the theories discussed above (the adaptive complexity of cities, the role of inclusive
innovation, etc.) are also found in practice.

2.5. Research Hypotheses

In the light of the theoretical framework and evidence from literature and practice, we formulate
the following research hypotheses, which will guide our scientific endeavor:

e  HI: In smart cities, adequate support for the evolution of active ageing processes is provided by a
complex adaptive system — the Inclusive Urban Social Innovation Ecosystem (IUSIE). This hypothesis
assumes that, for a smart city to successfully facilitate active ageing of its population, a well-
developed ecosystem of actors and processes of inclusive social innovation is necessary. In other
words, a set of disparate policies or isolated technologies is not enough; what makes the difference is
the systemic interconnectedness and adaptability of these initiatives. Arguments from the literature
support this view: Lak et al. (2020) showed that only ecological, multi-dimensional approaches
capture the complexity of active ageing. Borrmann et al. (2020) provided a practical example (Styria)
where a regional ecosystem led to notable results, suggesting that a city/region functioning as a
complex system provides more coherent support for older people. Also, fragmented or strictly top-
down approaches have proven insufficient or even counterproductive - for example, the
implementation of age-friendly city programmes without local consultation and adaptation has been
criticized as being productivist and risking exclusion of the vulnerable. On the contrary, involving
all relevant stakeholders in a participatory manner (e.g., collaborative governance with the inclusion
of the elderly, as emphasized by Barrios et al., 2018) is the factor that transforms a set of interventions
into a genuine adaptive ecosystem. H1 thus anticipates that smart cities that excel in supporting active
ageing are precisely those that function as innovation ecosystems: flexible, participatory, with
feedback loops that allow for continuous learning and adjustment of policies and solutions. We will
test this hypothesis by examining the degree of development of innovation ecosystems in the cases
studied and the correlation with indicators of success in active ageing (e.g., elderly quality of life,
level of social participation, perceived health, etc.).

e  H2: Inclusive social innovation constitutes the structural and operational link between Al (artificial
intelligence) and active ageing processes. With this hypothesis we argue that technology (especially
Al and digitization-based solutions, characteristic of smart cities) and the social process of active
ageing cannot harmoniously merge without appropriate mediators, and the main mediator is
inclusive social innovation. In other words, AI can empower active ageing only if it is implemented
in inclusive and socially innovative ways. The literature provides multiple clues in this regard:
Revellini (2022) showed that the introduction of smart technologies in an elderly neighborhood
requires the adoption of WHO inclusive design principles, otherwise the technology remains
underutilized. Examples such as the co-design of mobility solutions (Cinderby et al., 2018)
demonstrate that participatory methods are essential to connect the needs of the elderly with
technology design. Wood et al. (2022) suggest that the direct involvement of seniors through citizen
science has generated data and insights that were otherwise missing from urban planning, leading to
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more appropriate solutions. Without such social innovation processes, Al technologies risk ignoring
the particularities of the elderly - for example, smart city algorithms that do not account for reduced
mobility may optimize traffic for the working population, but create difficulties for seniors. Inclusive
social innovation therefore acts both structurally (by creating networks, institutions and policies that
integrate the social and technological dimensions - e.g., a national program for digital inclusion of
the elderly, or a senior advisory council to the city hall that guides the implementation of smart
solutions) and operationally (through concrete projects, prototypes, social experiments that align
technology with the human context). Hypothesis H2 will be investigated by analyzing how the cities
studied have implemented technology for the elderly: where they have been successful (e.g.,
Singapore, Barcelona), we expect to find strong elements of social innovation (campaigns, co-creation,
participatory structures); conversely, if we identify failures or obstacles, we anticipate that these will
be related to the absence of the inclusive component (e.g., Support for the hypothesis will result from
linking these findings with positive outcomes on active ageing, clearly suggesting that inclusive
social innovation is the indispensable linking factor.

e HB3: The inclusiveness of smart cities is a manifestation of their systemic adaptability. This hypothesis derives
from the perspective of cities as complex adaptive systems and postulates that an adaptive smart city
will be characterized by inclusiveness, especially towards growing demographic groups such as the
elderly. In other words, how well a smart city manages to include older people in the life of the
community (both physically and digitally) is an indicator of its ability to adapt to major social
changes. The arguments supporting this claim are both theoretical and empirical. Theoretically, the
adaptability of a system translates into the ability to adjust its structures and functions to maintain
performance under new conditions. Population ageing is just such a shock or pressure on the urban
system - cities that adapt will change the spatial structure (e.g., by rethinking transportation, housing,
services), the results of which we will see as more age-friendly and accessible cities. Empirically,
comparative studies show a link between inclusive policies and indicators of urban sustainability:
Qian et al. (2019) provided evidence that, in Hong Kong, districts with high age-friendliness scores
were also those that performed better on sustainability indicators. Another global study (Wang et al.,
2022) suggested that population ageing can reduce certain environmental pressures associated with
urbanization, conditional on the existence of adaptive policies The interpretation would be that cities
that integrate ageing (e.g., by promoting alternative mobility, local care economy, etc.) achieve
offsetting effects such as reduced emissions or traffic (given that an older population has different
consumption and travel patterns). Cities that learn to be inclusive of older people also develop
capabilities that make them more resilient to other challenges - for example, volunteer networks set
up to help seniors during hot summers (an initiative in several European cities) can also be activated
for other crisis situations (such as helping vulnerable people in pandemics or natural disasters).
Conversely, lack of inclusion may signal systemic rigidity: cities that fail to provide access to the
urban environment for the elderly probably indicate more general deficiencies in participatory
planning processes and adaptation to citizens’ needs. H3 will be tested by assessing the degree of
inclusion of the cities analyzed and correlating it with how they have managed change (not only
demographic, but also technological or environmental). We expect to find that inclusive smart cities
(such as those discussed above) are exactly those that have demonstrated their adaptability over time
- which would confirm that inclusiveness is a wisible manifestation of a deep-seated adaptive
mechanism.

Finally, the above three hypotheses will be subject to analysis throughout the research. They are
not independent, but interconnected: H1 sets the general framework (the need for a complex adaptive
ecosystem for active ageing), H2 focuses on a specific element of that ecosystem (the role of inclusive
innovation in linking technology and ageing), and H3 refers to the final outcome or indicator of the
success of the ecosystem, namely the degree of inclusiveness achieved, seen as evidence of
adaptation. Proving (or disproving) these hypotheses will contribute to scientific knowledge in the
field, while providing practical guidelines for urban policies to ensure that the smart cities of the
future will be truly age-friendly and prepared for the longevity society
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3. Inclusive Social Innovation Ecosystem for Active Ageing in Smart Cities
3.1. Introduction and Context

Urban populations globally are undergoing a rapid process of demographic ageing, which
requires rethinking how cities support older people. Active ageing is a concept promoted by the
World Health Organization (WHO) which aims to optimize opportunities for health, social
participation and security as people age so that they maintain their quality of life

In the urban context, this means creating inclusive and age-friendly environments that enable
older people to be physically, economically and socially active for as long as possible. Initiatives such
as the Age-Friendly Cities program launched by the WHO in 2007 have highlighted the need for
cities to adapt to ageing, underlining the importance of strategic planning and local policy
coordination to make urban communities age-friendly. Recent studies confirm that built and social
environmental factors can significantly promote active ageing - for example, adapting public spaces
and housing, as well as providing opportunities for community participation, have led to improved
health status and engagement of older people in two municipalities studied in Quebec, Canada.
Without appropriate interventions, however, there is a risk that older people will become isolated or
marginalized in technologized cities; the phrase “you become invisible” captures the feeling of some
older people in large cities when the urban environment no longer reflects their needs.

Against this background, the smart city concept - originally defined by integrating information
technologies to optimize urban services - is evolving to include the social and age dimensions. A
genuine smart city is not limited to smart infrastructure, but is also becoming inclusive, harnessing
innovation to respond to social challenges such as an ageing population. Thus, the need emerges for
an inclusive urban social innovation ecosystem (IUSIE ) geared towards active ageing, where
technology, public policy and community initiatives converge. Europe, Asia and North America have
started to systematically address this challenge. Cities in Europe, for example, are developing “urban
longevity” strategies, moving from the concept of the “age-friendly city” to the “longevity-ready city”,
which involves radically adapting the physical and social environment for populations that can reach
100 years. In North America, the network of age-friendly communities (e.g., initiatives supported by
AARP in the USA and by local governments in Canada) demonstrates the benefits of participatory
urban planning, directly involving older people in shaping local policies (Plouffe & Kalache, 2011).
In Asia, cities such as Hong Kong and Taipei are experimenting with innovative solutions - from
redesigning neighborhoods to be age-friendly and sustainable, to urban community gardening
programs involving older people (the case of Taipei's Garden City ) as a way to increase well-being
and social inclusion.

In this global context, the need for a clear conceptual and operational framework for EISI
dedicated to active ageing in smart cities is emerging. The following sections address this framework,
defining the concept and its ecosystemic characteristics, detailing the operational component (actors,
collaborative relationships and tools used) and drawing conclusions on how such an ecosystem can
be successfully implemented in different regions of the world.

3.2. Inclusive Social Innovation - Concept and Ecosystem Characteristics

Social innovation refers to the development of new ideas, services or models that aim to address
social needs while bringing value to the community and generating positive social change. Unlike
pure technological innovation, social innovation emphasizes collective benefit and participation. The
concept of inclusive social innovation particularly emphasizes the involvement of vulnerable or
marginalized groups in the innovation process - both as beneficiaries and as co-creators of solutions.
In this case, this group is the urban elderly, who are often not sufficiently consulted in the
development of smart city solutions. A social innovation becomes inclusive when older people are
actively involved in defining problems and co-creating solutions to improve their lives, thus ensuring
that the results reflect the diversity of their needs and capabilities.

Seen through an ecosystemic lens, inclusive social innovation for active ageing is not a singular
or isolated endeavor, but part of an interconnected system of actors, factors and resources that
interact dynamically. An innovation ecosystem encompasses all the conditions and participants that
enable the emergence and diffusion of innovation - from legislative and policy frameworks, to
institutions, communities and markets. The essential characteristic of such an ecosystem is the
holistic approach: the recognition that the challenge of active ageing has multiple dimensions (health,
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mobility, housing, socialization, etc.) and requires interventions at different levels (personal,
community, urban, national). Recent literature proposes ecological/ecosystemic models that
incorporate this multidimensionality. For example, Lak et al. (2020) developed a framework called
the 5P model - person, processes, place, levers (prime) and policies - to conceptualize the interrelated
factors of active ageing in an urban environment. This model highlights that, in addition to the
individual characteristics of the older person, social and care processes, the physical spaces of the
city, key levers or initiatives that stimulate change (e.g., innovative technologies or programs), and
public policies that create the enabling context matter.

In an inclusive social innovation ecosystem, cross-sectoral collaboration is a defining feature.
Many actors - public administrations, NGOs, the academic community, the private sector and citizens
- join forces in a quadruple helix configuration (government - industry - academia - civil society) to co-
create solutions. For example, at EU level, the European Innovation Partnership on Active and
Healthy Ageing (EIP on AHA) was launched in 2013 as an open innovation network aimed at
connecting relevant actors from different sectors and countries and stimulating the exchange of best
practices. A study conducted in the Styria region of Austria (Borrmann et al., 2020) describes the
development of an integrated regional ecosystem for active and healthy ageing, using a stepwise
co-creation process that involved actors from macro (authorities and policies at provincial level),
meso (local organizations, service providers) and micro (local communities, senior citizens) levels.
The results highlighted a number of key ecosystemic characteristics: the need for visibility and
accessibility of services and products for the elderly (as key factors for successful innovation), the
central role of actors such as health professionals (identified as ‘drivers’ of innovation in Styria) and
the importance of effective communication between all levels of the system (from the local
community to the market and the health system). These observations confirm that an effective
ecosystem cannot function without the alignment of goals and efforts among multiple stakeholders
and mechanisms to facilitate the flow of information and resources throughout the system.

The inclusiveness of the ecosystem also implies a culture of intergenerational participation and
empathy. Inclusive social innovation thrives in environments where older people are seen as a
resource and active partners, not just passive beneficiaries. Cities that have adopted such
perspectives have set up senior advisory councils, age-sensitive participatory budgets or social
innovation living labs where young and old design solutions together. An outstanding example at
the community level is the Taipei urban garden program mentioned above, where the direct
involvement of older people in urban agriculture activities has led to increased social inclusion and
well-being, demonstrating the potential of such collaborative interventions. Similarly, citizen science
projects in Europe and the USA have mobilized older citizens in collecting data about the urban
environment (e.g., mapping the accessibility of sidewalks or assessing the quality of parks), thus
providing not only valuable information for authorities, but also opportunities for participation and
valuing the local knowledge of seniors. All these initiatives reflect the ecosystemic characteristics of
inclusive social innovation: broad collaboration, multidimensionality, focus on real needs and
adaptability to context.

3.3. The Operational Component of IUSIE

For the theoretical principles of inclusive social innovation to materialize into concrete
outcomes, a robust operational component of the ecosystem is needed - starting from identifying
key actors and their roles, continuing with establishing the flows of interaction and collaboration,
and defining the tools and mechanisms through which the ecosystem achieves its objectives. In the
following sections (2.3.1 - 2.3.3) we detail these operational elements, illustrating them with practical
examples from different regions (Europe, Asia, North America) where relevant.

3.3.1. Actors and Roles
An inclusive social innovation ecosystem for active ageing brings together a variety of actors.
Each actor brings specific resources, perspectives and competences and plays a distinct role within
the ecosystem. The main actors and their roles can be described as follows:
e  Public authorities (local and central government) - They have the role of strategic coordination and
ensuring favorable public policies. Mayors, local councils and ministries develop inclusive smart
city strategies and active ageing policies, allocate funding and create the legislative framework that
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enables social innovation to flourish. For example, the integration of older people’s issues into urban
and transport plans (e.g., ensuring accessibility of public transport) is often initiated or regulated by
authorities. Collaborative governance is essential: effective authorities create platforms for dialog
with other stakeholders and encourage the direct participation of older people in decision-making,.

e Non-governmental organizations (NGOs) and community-based organizations - These act as
intermediaries and advocates for the older community. NGOs often provide social services,
organize activities for older people and may initiate pilot innovation projects (e.g., intergenerational
mentoring programmes, digital literacy workshops for seniors, etc.). Their role is to connect older
people with each other and with the rest of society, to identify needs on the grass-roots level and to
exert constructive pressure on authorities for change. Many social innovations in support of the
elderly - from time banks where seniors can offer and receive services, to networks for visiting
isolated people - are initiated by such community-based organizations.

e Academic and research institutions - Universities, research institutes and even living labs affiliated
to them contribute scientific expertise and data. They assess the needs (e.g., through studies on the
quality of life of older people in urban environments, develop and test innovative solutions (assistive
technologies, mobile health apps, collaborative living models, etc.) and analyze the impact of
interventions. The role of academics is also to facilitate co-creation processes - for example,
researchers modeling workshops where the elderly, young people and designers design prototypes
of adapted urban furniture together. Research is also providing measurements and indicators to
monitor the progress of the ecosystem: one example is the development of the Active Aging
Measurement in Urban Areas (AAMU) which uses multiple indicators to assess cities” performance
in this regard.

e  The private sector and social entrepreneurs - Technology companies, healthcare firms, real estate
developers, and local small businesses play the role of practical innovators and solution providers.
They can develop products and services dedicated to the elderly (from telemedicine apps and smart
home systems for home health monitoring to age-friendly commercial spaces). In an inclusive
ecosystem, the private sector works with other parties to ensure that innovations are appropriate
and accessible to older people. For example, transport firms can collaborate with seniors’
organizations to create ridesharing services adapted to reduced mobility; real estate developers can
work with authorities on intergenerational co-housing projects , integrating housing for young and
old in the same complexes, facilitating mutual aid. Social entrepreneurs can experiment with
inclusive business models, such as employing seniors as mentors for younger employees or
producing goods and services by elderly communities, combining social impact with financial
sustainability.

e  Older people and their social network (family, neighbors) - At the heart of the ecosystem are the
active beneficiaries themselves, i.e., senior citizens. They have a dual role: on the one hand, they are
the experts by experience who know their own needs best and can provide valuable feedback on
what works and what does not; on the other hand, they can be co-creators of solutions, partners in
pilot projects and promoters of change among their age group. Involving older people directly -
through public consultations, senior citizens’ councils, participatory workshops - ensures the
relevance of social innovation. Successful examples include groups of seniors who have contributed
to the design of more accessible parks or the definition of preferential public transport routes,
demonstrating that their voice can shape urban interventions (Cinderby et al., 2018). Family and
neighbors also play a supportive role in helping seniors adopt solutions (e.g., by helping them use a
new digital app) and creating a safety net around people with frailties.

In summary, the diversity of actors is the strength of the inclusive social innovation ecosystem.
Each actor contributes to the social capital of the ecosystem - be it knowledge, trust, funding or
implementation power. The key to success lies in the clarity of roles and the commitment of everyone
to work with others towards the common goal: an age-friendly smart city.

3.3.2. Flows of Interaction and Collaboration
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A complex web of interactions is created between the actors described above. Collaborative
flows within the ecosystem are the channels through which information, resources (financial,
human, technological) and decisions flow. Effective design of these flows is essential for the
ecosystem to generate innovation and not become fragmented.

A first dimension of collaboration is institutional and intersectoral. This includes formal and
informal partnerships between public institutions, firms, NGOs and universities. For example, the
municipality of a smart city may partner with a university and a business incubator to launch an
urban innovation lab focused on solutions for the elderly. In this lab, students, researchers, NGO
representatives and seniors work side by side to prototype ideas (such as a visually impaired-
accessible urban navigation app) - exemplifying the multi-stakeholder co-creation model. Such
cooperation flows can be facilitated by the existence of communication platforms and networks. At
European level, the aforementioned EIP on AHA has functioned as a hub-and-spoke network,
connecting cities and regions, enabling them to exchange data, research results and best practices in
the field of active ageing. At the local level, community councils for older people or interdepartmental
committees (health, transport, housing) within city halls create bridges between sectors, ensuring
policy integration and avoiding silo working. The literature emphasizes the importance of integrating
policies across multiple sectors - health, transport, housing, technology - to address the complex
needs of older people.

A second dimension is horizontal collaboration at community level, where the emphasis is on
solidarity and self-organization of citizens. In an inclusive innovation ecosystem, older people
interact not only with institutions, but also with each other and with other generations.
Informalsocial flows - e.g., meetings in community centers, online discussion groups between
seniors, intergenerational volunteering networks - allow knowledge transfer (such as health or
technology advice) and early identification of problems. An example of successful collaboration is
the SeniorNet initiative (present in some North American cities), where more internet-savvy retirees
teach others how to use digital tools, creating a peer-to-peer flow of information that complements
formal digital inclusion programs. Another example, from rural Europe, is time banks or
intergenerational exchanges of services (a young person helps an elderly person to go shopping and
the elderly person helps him or her with professional guidance or other support), which illustrate
flows of reciprocity that strengthen social cohesion. These horizontal interactions, although perhaps
less visible, fuel the ecosystem with trust and empathy, intangible but crucial factors for the
sustainability of social innovation.

A third key dimension is knowledge and data flows. In smart cities, data about older people’s
needs and behaviors become a resource for innovation. Collaboration between the public and private
sector can lead to data sharing (while of course respecting confidentiality): for example, hospitals and
clinics can provide (anonymized) data about the main health problems of seniors in a neighbourhood,
and this information can guide a tech company to develop a targeted home telecare solution. Digital
platforms such as urban open data can include datasets on infrastructure accessibility, the
geographical distribution of the elderly population, satisfaction survey results - all of which can be
used by social innovators to inform projects. A notable example is the European Crosswalk project:
in several cities, authorities worked with senior volunteers equipped with sensors to collect data on
sidewalk conditions and traffic light duration, which was then used to recalibrate crossing times at
pedestrian crossings, demonstrating how civic tech and citizen science can create useful data streams
and concrete actions.

Last but not least, funding and resource flows determine ecosystem dynamics. Attracting funds
(public, private, philanthropic) for social innovation projects is facilitated by collaborations: multi-
actor consortia can apply for international grants (e.g.,, EU Horizon Europe programs for social
research and innovation), public-private partnerships can mobilize investments in adapted
infrastructures (from housing to care networks), etc. Also, human resources - volunteers, dedicated
professionals - circulate in the ecosystem: for example, a volunteer sociology student can be a link
between an NGO and the social welfare department of the city hall, facilitating communication and
the implementation of a community project. The Styria study mentioned above shows that
communication channels between all levels (micro-meso-macro) and between the public health
system and the market need to be strengthened, otherwise innovations will not reach the intended
target groups. Thus, connectivity - both in a technological (digital infrastructure) and organizational
(collaborative networks and platforms) sense - is the lifeblood that irrigates the entire ecosystem of
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inclusive social innovation. Without well-defined flows, the ecosystem risks becoming fragmented
and good intentions of actors remain isolated in pilot projects without systemic impact.

3.3.3. Tools and Operational Mechanisms

For the effective functioning of the ecosystem and the materialization of collaborations into
tangible results, a set of tools and operational mechanisms is needed. These can be very varied in
nature - from policy frameworks and strategies, to technology platforms, participatory working
methodologies and funding instruments. We will detail the most relevant:

e  Strategic and policy frameworks: A fundamental tool is the strategies and action plans adopted at
local or national level. For example, many European cities have developed Active Ageing Strategies
or Age-Friendly City Action Plans, which set concrete objectives and measures (public space
planning, transport adaptation, social participation programs, etc.). These documents provide a
unified vision and assign clear responsibilities to the actors involved. WHO has provided a reference
framework as early as 2007 with the Global Guide to Age-Friendly Cities, identifying eight key areas
for intervention (outdoor spaces, transportation, housing, social participation, social respect and
inclusion, civic participation and engagement, communication and information, community and
health services). This guide is a valuable tool, used as a checklist by many municipalities.
Subsequently, the Global Network of Age-Friendly Cities and Communities (GNAFCC) coordinated
by the WHO has become a learning platform between cities, a soft mechanism for disseminating
social innovation (member cities share successful initiatives and lessons learned). At the integrated
policy level, it is also important to mention the concept of “sustainable urban longevity “ - cities that
seek to combine environmental sustainability goals with those of inclusion of older people. Studies
from Hong Kong suggest that there are synergies between environmental and age-friendly policies,
indicating that sustainable development and adaptation to ageing can be addressed simultaneously.
Such findings have been integrated into local policy guidelines, becoming a conceptual tool for policy
makers: any major urban project (be it a new park, a residential neighborhood or a transport system)
is assessed in terms of its impact on age inclusion and sustainability, avoiding trade-offs between the
two.

e Coordination and collaborative governance mechanisms: On the ground, ecosystem
implementation requires structures to facilitate ongoing collaboration. Cross-sectoral working
groups (e.g., a local inclusive social innovation committee with members from the municipality,
NGOs, academia and senior representatives) are a practical mechanism. These groups can meet
regularly to review progress, share information and plan new initiatives. Another mechanism is the
appointment of an innovation coordinator or broker - a person or team with the explicit role of
linking the actors in the ecosystem. In some cities there is the function of an “Age-friendly City
Coordinator”, who ensures that projects and city departments are age-sensitive and maintains contact
with the senior community. Online collaboration platforms are also useful: the use of tools such as
Slack, Trello or dedicated public administration platforms facilitates quick communication between
actors and task monitoring. For example, New York City (which is part of the Age-Friendly Cities
Network) has developed a portal where citizens can report accessibility or safety issues and city
agencies respond - this portal acts as a participatory governance mechanism, integrating direct
feedback from older people into administrative processes.

e  Participatory methods and co-creation tools: Inclusive social innovation relies heavily on working
methods that directly involve beneficiaries. These include co-design workshops, living lab
methodology, participatory surveys and focus groups. Co-design workshops bring designers, civil
servants and older people together to generate solutions - for example, the redesign of a public
square; the living lab methodology extends this concept into the real world, allowing solutions to be
tested in the neighborhood with the involvement of older residents as pilot users. An interesting case
is the city of Manchester (UK), which pioneered the age-friendly approach: through social innovation
labs, older people contributed to the development of mobile apps providing information about
accessible cultural events or senior-friendly cafes - basically co-created solutions that were then made
available to the whole community. Participatory audits of the urban environment are another tool:



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 April 2025 d0i:10.20944/preprints202504.1978.v1

18 of 31

mixed groups of young and old walk through the city together and note obstacles (high curbs, poor
lighting, lack of public toilets), generating maps of critical points that then guide city hall
interventions. These mechanisms not only produce valuable data, but also have a social effect - they
increase the visibility of older people and give them a sense of usefulness and civic involvement.

e  Age-tech innovations and inclusive smart platforms: In the context of smart cities, digital tools play
a central role. It is important that they are accessible and adapted to the needs of older people. An

“

example of a technological tool is the mobile app “SeniorEngage “ an integrated smartphone
platform that combines telehealth functions, notifications about local social events and a panic button
connected to emergency services. Such a tool can be the result of a collaboration between an IT
company, a healthcare provider and the city’s social care. Already in many Asian metropolises (e.g.,
Singapore, Seoul), sensor networks and IoT devices are being used to monitor the safety of elderly
people living alone (e.g., motion sensors in the home that alert the family if the person does not move
for an abnormally long period). The key is to integrate these technologies in a user-friendly way:
training the elderly to use them, simple design (large interfaces, few buttons), readily available
technical support. Telemedicine and telemonitoring are mechanisms that are becoming increasingly
common - videoconferencing medical consultations, wearables that transmit patient data to doctors.
The COVID-19 pandemic has accelerated the adoption of these tools, and inclusive innovation
ecosystems have embraced them as ways to maintain connectivity and care for seniors in remote
settings. A successful example can be found in cities in Canada, where digital platforms have been
used to organize virtual activities (book clubs, virtual museum visits) aimed at combating isolation
of the elderly during the pandemic - exemplifying how technology, if adapted, can serve social
inclusion.

e Urban spaces and innovative housing: Inclusive social innovation also has a physical, urban and
housing design component. Here the tools are design guidelines and building regulations that
incorporate universal design principles (accessible to all ages and abilities). Some cities have
introduced ‘age-friendly’ provisions in urban planning regulations: for example, a certain number of
new dwellings must be ground floor (no stairs) with adapted bathrooms, or each new park must
include regularly spaced rest areas. Another operational mechanism is the development of
intergenerational housing pilot projects. In France and the Netherlands, initiatives have sprung up
where young students live in old people’s homes or senior complexes, with the rent partly covered
by a few hours of volunteering/week spent with senior residents - a mutually beneficial arrangement
that has been encouraged by municipalities. Cohousing for seniors (self-managed community
housing by a group of older people) is another innovation: although initiated by communities, it
becomes part of the ecosystem when the authorities provide support (land, tax breaks) and when
architects work with future tenants on the design. Recent studies show that such housing solutions
can improve the quality of life by promoting social interaction and mutual help among the elderly.

e  Monitoring and evaluation systems: A robust ecosystem monitors its performance and impact,
adjusting its actions on the basis of the data collected. Tools such as age-friendly city indicators (e.g.,
number of benches within 1 km of a street, percentage of accessible public transportation,
participation rate of older people in cultural events) are used to measure progress. Standardized
questionnaires, such as the Age-Friendly Community Assessment Questionnaire (used and
validated also in Romania), allow direct feedback to be collected from older people on various aspects
of city life. The project in Styria has also developed an indicator system for monitoring the regional
ecosystem, ensuring systematic data collection after the implementation of innovation initiatives.
Monitoring mechanisms also include independent impact evaluations: for example, working with a
university to assess, at 2 and 5 years, the effects of active ageing programs on the health and social
participation of the 65+ population. Such evaluations can highlight concrete benefits (decrease in
preventable hospitalizations among the elderly, increased perception of safety in neighborhoods) and
possible areas for improvement. Constant feedback keeps the ecosystem responsive and oriented
towards continuous learning.
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In conclusion, the operational tools of the inclusive social innovation ecosystem are multiple
and complementary - from policies and strategies, to participatory techniques and digital
technologies, to urban planning and evaluation tools. They act as levers that enable actors to
collaborate effectively and turn innovative ideas into real change, felt in the everyday lives of older
people in smart cities.

In order to synthesize the components analyzed above, we have produced a graphical
representation of the IUSIE for Active Ageing in Smart Cities, which reflects the conceptual and
operational structure developed in this chapter.
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Figura 3. Inclusive Social Innovation Ecosystem for Active Ageing in Smart Cities

Figure 1. provides a unifying picture of the main constitutive dimensions - actors, interaction flows, tools and
operational mechanisms - as well as the key ecosystemic features (inclusiveness, adaptability, sustainability),
thus configuring a reference model for the construction of IUSIE in the urban context.

3.4. Conclusions

Active ageing in inclusive social innovation urban ecosystems is no longer just a theoretical
ideal, but a direction increasingly practiced globally as cities face the demographic reality of an
ageing population. We have seen in this chapter that the ecosystem approach brings an integrative
perspective: it recognizes the complexity of ageing challenges and mobilizes a wide range of actors
and resources to address them. By involving older people inclusively in the social innovation
process, smart cities can create more appropriate and sustainable solutions - services and
infrastructures that not only serve older people, but are also created with them. This ensures the
relevance of interventions and strengthens seniors’ sense of belonging and dignity in the community.

The studies and examples discussed (from Europe - such as the Styria model in Austria or age-
friendly initiatives in the UK and Romania; from Asia - cities such as Hong Kong, Taipei or Japanese
metropolises; from North America - Canadian and American cities involved in age-friendly
networks) highlight the tangible benefits of such an ecosystem. These benefits include: Improved
health and well-being of older people (due to increased physical and social activity in age-friendly
urban environments), increased social and civic participation (older people become volunteers,
mentors, active participants in city life), enhanced social cohesion (stronger intergenerational
relationships, reduced social isolation), as well as innovations that have a multiplier effect - for
example, wheelchair ramps help not only the elderly, but also parents with wheelchairs or people
with disabilities, demonstrating that inclusive design benefits the whole community. There is also a
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positive economic impact: active and healthy seniors put less pressure on the health care system and
can contribute to the economy (as a workforce, volunteer or consumer market for the silver economy).
Cities that develop an inclusive innovation ecosystem also become living laboratories for new
solutions, attracting funding and investment in age-friendly technologies, which can give them a
competitive advantage.

However, building and maintaining such an ecosystem also comes with challenges. One of them
is ensuring long-term sustainability - many brilliant pilot projects fizzle out when funding runs out
or local government changes. This is why it is essential that inclusive social innovation is
institutionalized to some degree: through clear public policies, multiannual budget allocation and
the inclusion of active ageing objectives in long-term urban development plans. Another challenge is
to adapt to the local context - there are no one-size-fits-all solutions. The needs of a European city
with an ageing population and high economic level may be very different from those of a city in a
developing country. That is why the ecosystem needs to be flexible and capable of learning:
importing ideas but adapting them locally; constantly assessing what works and what doesn’t. In
addition, digital disparity must be addressed: in a smart city, people who cannot access or use
technology risk being left behind. This is where digital literacy efforts and universal design of
technology become crucial, so as not to turn innovation into unintentional exclusion. Last but not
least, cultural change is needed - combating ageism and promoting a positive image of ageing.
Inclusive social innovation is not only about devices and programs, but also about a new narrative:
that of the city for all ages, where each generation has its role and contribution to make.

In conclusion, the inclusive social innovation ecosystem for active ageing in smart cities is a
complex, but necessary and potential approach. By strengthening this ecosystem - i.e., by cultivating
collaborations, deploying the right tools and maintaining an inclusive vision - the cities of the future
can become places where longevity is celebrated as a societal asset and older people can live with
dignity, health and engagement well into their later years. This model is not just important for older
people, but for all of us, because one day we will all want to find in our city a friend who supports
us in an active and fulfilling life.

4. International Examples of Inclusive Social Innovation Ecosystems

Active ageing has become a central theme in urban policies globally, and many cities and
regions have developed inclusive social innovation ecosystems to support the participation and well-
being of older people. These urban ecosystems bring together diverse actors (public administrations,
community organizations, business, academia and senior citizens) and promote collaborative
innovation processes - from living labs to community networks - aimed at creating solutions tailored
to an ageing population. This chapter presents representative examples from Europe, Asia and North
America, highlighting the specific elements of each ecosystem (actors involved, processes and
solutions) and how they illustrate the concept of the IUSIE. Each example emphasizes the importance
of an integrated and participatory approach in addressing the challenges and opportunities
associated with an ageing urban population.

4.1. Europe: Living Labs and Innovation Networks for Seniors

Europe faces one of the most ageing populations in the world - around a quarter of European
citizens are already aged 60 or over. In response, the European Union has launched numerous policy
initiatives aimed at adapting cities to this demographic reality, with a focus on active and healthy
longer lives and age-friendly communities. A notable example is the European Innovation
Partnership on Active and Healthy Ageing (EIP-AHA), which has set up ‘reference sites ‘ - regions
or cities recognized as successful innovation ecosystems in active ageing. These Reference Sites operate
as complex networks of actors - local and regional authorities, health and care institutions, industrial
companies and start-ups, research organizations and civil society - that together implement
innovative, evidence-based approaches to support active ageing and can demonstrate concrete
impact in practice. In other words, multi-stakeholder governance geared towards social innovation
is being promoted at European level, where seniors are not only beneficiaries but also active
participants in defining solutions.

A relevant example is the region of Styria in Austria, designated European Reference Site for
Active and Healthy Ageing in 2013. After obtaining this status, the regional authorities of Styria
initiated a broad process of co-creating an integrated ecosystem for active ageing, bringing together
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actors from all levels: local public administration, health and social service providers, universities
and research centers, medical technology companies and senior representatives. This collaborative
process - carried out under the umbrella of a project funded by the regional government - included
participatory workshops and working groups aimed at identifying needs and proposing innovative
solutions, as well as the development of a system of indicators to monitor progress over time.
Through the living lab approach, the proposed solutions (ranging from integrated home care services
to ambient assistive technologies) were tested and developed together with the elderly beneficiaries,
ensuring their relevance and inclusion. Moreover, the living lab methodology is widespread in
Europe: urban co-design projects involving older people have demonstrated concrete improvements
in their mobility and well-being, a sign that the direct involvement of older people in innovation
produces solutions that are better tailored to their needs. For example, in the UK and the Netherlands,
participatory workshops have taken place in which older people, together with urban planners and
designers, have co-created solutions to make public spaces and transport more accessible, helping to
increase their autonomy of movement. Such initiatives reflect the existence of innovation networks
at local level - often supported by European programs such as the European Living Labs network or
public-private partnerships - that function as inclusive ecosystems of experimentation and mutual
learning in active ageing.

Overall, the European approach highlights some distinctive features of inclusive urban social
innovation ecosystems: (1) Collaborative governance - local authorities work together with the
private sector, NGOs and citizens to plan and implement initiatives (e.g., (2) Co-creation and testing
in real-life contexts - the use of living labs and pilot projects in neighbourhoods or cities, where
seniors contribute to the design of services and technologies; (3) Transnational learning networks -
European cities and regions exchange good practices through networks such as the Reference Site
Collaborative Network or the World Health Organization (WHO), reinforcing the concept of EUISI
at European level. All these elements contribute to creating a more age-friendly urban environment
where social innovation is an integral part of urban development.

4.2. Asia: Smart Society Strategies and Inclusive Communities

In Asia, the accelerating pace of population ageing has prompted governments and cities to
adopt both technological and community-based strategies to ensure the social inclusion of older
people. Japan, for example, has proposed the concept of ‘Society 5.0 * - a super-smart society that
combines digital transformation with social problem-solving - explicitly addressing the challenge of
demographic ageing. This concept promotes the integration of advanced technologies (artificial
intelligence, assistive robotics, Internet of Things) into everyday life, with the aim of supporting
seniors” autonomy and building inclusive communities on a large scale. In practice, the Japanese
strategy involves actors such as the central government (funding research and digital infrastructure),
technology companies (developers of care robots, smart home devices, etc.), local municipalities and
non-profit organizations implementing innovative services in support of the elderly. For example, in
some Japanese cities, companion robots have been introduced to reduce loneliness in day care
centers, or autonomous vehicles and smart city apps facilitating mobility for the elderly - all part of
an inclusion-oriented tech ecosystem. These tech solutions are complemented by community policies:
municipalities organize community fairs where young and old interact, or intergenerational
volunteering programs supported by local governments, integrating social innovation into the fabric
of communities.

Many Asian cities, on the other hand, emphasize inclusive communities at the local level, often
supported by local authorities or civil society initiatives. Hong Kong has adopted the age-friendly city
initiative and has invested in adapting the urban environment (from making public transport
accessible to creating community centres for the elderly), assessing the extent to which these efforts
also contribute to broader sustainable development goalsfile-vabud5ybfvvvlemnrlch3j7. Recent
studies show that age-friendly policies in Hong Kong can have co-benefits such as increased social
cohesion and a more sustainable urban environment, suggesting that active ageing and urban
sustainability can be addressed simultaneously. Another notable example is the Garden City Initiative
in Taipei (Taiwan), which involves older people in urban agriculture projects. Under this program,
community gardening plots were set up in the city and older people were encouraged to participate
in growing vegetables and plants in shared spaces. Results from two case studies show multiple
benefits: the seniors involved improved their physical health through outdoor activity, established
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closer social relationships with neighbors and gained a greater sense of usefulness and belonging in
the community. Essentially, the urban gardens functioned as a platform for social innovation, where
local authorities, environmental NGOs and elderly residents work together towards a common goal
- a friendlier and more inclusive environment. This type of intervention demonstrates how nature
and tradition-based solutions (gardening) can be revalorized in a modern urban context to address
social isolation and inactivity among seniors.

Also emerging in China are models of mutual assistive communities - neighborhoods in which the
elderly support each other through informal networks, complementing the formal care system. The
concept of ‘living mutual aid “ is promoted in urban planning as a strategy to keep older people
active and involved: for example, apartment blocks are designed with common spaces where seniors
can gather and organize activities (clubs, communal meals), encouraging daily interaction and help
from neighbours when neededfile-vabud5ybfvvlemnrlch3j7. Local authorities facilitate these
networks by offering small incentives or logistical support (e.g., a neighborhood coordinator or
mobile platforms through which seniors can ask for help with shopping or transportation). Smart
cities such as Singapore are also integrating both technology and inclusive design in developing
communities for the elderly. A case in point is the Kampung Admiralty residential complex in
Singapore, considered a model of a “vertical village” for seniors: it combines adapted housing, health
clinics, shopping and socializing spaces in one accessible location, creating an urban ecosystem where
the daily needs of the elderly are met “under one roof”. The project was developed by the state in
partnership with the private sector and non-governmental organizations, demonstrating the
importance of cross-sectoral collaboration. Overall, Asian strategies oscillate between top-down
(driven by governments through smart society policies and smart cities) and bottom-up (local
community initiatives), but both directions emphasize social inclusion as a fundamental principle.
Asia’s innovation ecosystems tend to interweave technological progress with traditional community
values, resulting in original solutions: from robots and mobile apps to intergenerational solidarity
networks. In all cases, Asian cities are striving to become more resilient and age-friendly, building
infrastructures and communities that facilitate their participation in social life over the long term.

4.3. North America: Community Networks and Age-Tech

North America is addressing urban ageing through a combination of grassroots community-
based initiatives and technological innovations dedicated to older people, often generically referred
to as age-tech. In many cities in the United States and Canada, local solidarity networks, created by
and for seniors, have emerged to complement traditional public services. One emblematic example is
the “Village” model, initially launched in Boston (Beacon Hill) and subsequently replicated in
hundreds of North American communities. In this model, older people living in the same area join
together in a community organization that provides them with a variety of services: transportation
to the grocery store or doctor, help with household chores, social and leisure activities, even home
technical assistance. These services are usually coordinated by a small team (often with the support
of local authorities or sponsors), but are largely provided by community members volunteering for
each other. In practice, seniors become both recipients and providers of help, strengthening social
ties in the neighborhood and enabling them to remain independent at home for longer. Such
community networks are a form of grassroots social innovation with a strong inclusive character:
they harness local resources and social capital, reducing isolation and creating a sense of security and
belonging. The model has attracted institutional attention and support - for example, the US national
association AARP has promoted the expansion of the Villages, and in Canada and the US many
municipalities are working with these networks to complement active ageing policies. Since the
2010s, North American states and cities have initiated “age-friendly community” programs in line
with WHO guidelines, demonstrating political commitment to support such projects.

At the same time, North America is a hub of technological innovation geared towards the needs
of the elderly. From smart devices that monitor health and safety at home, to mobile apps that connect
seniors with caregivers or local services, the age-tech ecosystem is booming. In Canada, for example,
the national AGE-WELL network has been created, bringing together universities, research centres,
technology companies and seniors’ organizations to develop innovative solutions for healthy ageing.
AGE-WELL projects include sensors and IoT platforms to detect falls in the home, social care robots
that provide companionship and medication reminders, or virtual reality tools designed to
cognitively boost isolated seniors. Importantly, older people and their caregivers are involved in the
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testing and co-creation of these technologies, ensuring the relevance and usability of the final
products. In the United States, large technology companies, as well as numerous start-ups, have
entered the silver economy arena, developing for example ride-sharing platforms tailored for seniors
or smartwatch devices with emergency and health monitoring functions. Organizations such as
AARP are also stimulating the age-tech ecosystem through business incubators and innovation
competitions, recognizing that technology can be a major catalyst for active and independent ageing.
The role of government and academia is often that of a facilitator: funding research (e.g., the US
National Institutes of Health has programs dedicated to caregiving technologies), setting digital
accessibility standards, and working with the private sector to pilot new solutions in communities.

A study in Quebec, Canada, illustrates how community and institutional components come
together in a successful inclusive urban ecosystem. Two medium-sized municipalities, recognized
for their efforts to support active ageing, were analyzed to identify the mechanisms through which the
local environment promotes active ageing. The results show that there are two key pillars. The first
is ensuring proximity: in the communities studied, it was found that seniors benefit when they have
access to a variety of services (health, social, cultural) and easy access to quality public spaces, which
is achieved through good urban planning (e.g., pedestrian-friendly neighborhoods, accessible public
transport) and strong local social networks. Organizational “proximity” has also played a key role -
local governments have maintained an active dialogue with older people (through regular
consultations, focus groups, etc.), which has enabled them to respond promptly to their needs (e.g.,
expanding home care programmes or organizing neighbourhood events for seniors). The second
pillar is transversality: inclusion efforts have been horizontally integrated across different policy
sectors and age groups. Specifically, intergenerational spaces (parks and community centers where
young and old interact naturally), universal design principles in the built environment (barrier-free
sidewalks, age-friendly public buildings) and coordination of local policies were promoted in those
communities - transport, housing and social welfare departments worked together on joint programs,
avoiding fragmentation of interventions. This integrated way of working was made possible by a
collaborative governance structure at the local level: both institutional actors (city hall, local council,
health professionals) and community actors (leaders of seniors’ organizations, volunteers,
representatives of local business) and even interested seniors, brought together in consultation
groups, took part in discussions and planning. The direct participation of older people in these
decision-making processes is a defining element - it lends legitimacy and finesse to interventions,
with seniors becoming co-creators of policy alongside experts. Moreover, this multi-stakeholder
collaboration ensures the sustainability of the ecosystem: resources are allocated more efficiently and
solutions have broad support in implementation.

Through such examples, North America highlights the importance of both bottom-up initiatives
(community networks, volunteering) and top-down innovation (integrated technologies and public
policies) for building age-friendly cities. Whether it is a self-managed seniors’ “village” or a
municipal program to implement new assistive technologies, success derives from a holistic and
collaborative approach. Communities that have proven to be models of good practice have invested
in social capital (trust, solidarity, civic involvement of older people) and, at the same time, in
innovation (experimentation with new services, continuous adaptation based on feedback). This mix
gives North American ecosystems the flexibility and capacity to respond to the diverse needs of the
elderly population, fully fitting the IUSIE concept.
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Figure 2. International examples of IUSIE.

This figure provides a synthetic overview of major international examples of IUSIE, organized
by region. It illustrates how various approaches in Europe, Asia, and North America contribute to
inclusive ageing strategies.

4.4. Conclusions

The international examples analyzed - from Europe, Asia and North America - demonstrate the
variety of forms that urban inclusive social innovation ecosystems can take, depending on the socio-
cultural and institutional context. Europe focuses on institutionalized networks and participatory
methodologies (e.g., living labs, European partnerships, age-friendly cities), Asia combines smart
society strategies with community-based initiatives rooted in local solidarity, and North America
harnesses both the strength of local communities and the market potential of technological
innovation. Despite these differences, the basic principles of a successful EUISI remain constant
everywhere: multi-stakeholder collaboration, co-creation with the intended beneficiaries, cross-
cutting policy integration and a focus on inclusion and equity.

An essential common element is the multidimensional approach to the problem of urban ageing.
The literature suggests the use of an ecological framework covering individual, physical
environmental, social, service and governance factors, synthesized by some authors in the 5Ps model
: person, processes, nets, primes (temporal factor) and policies. All the ecosystems presented have,
to one extent or another, tried to act simultaneously on several dimensions: to develop active and
resilient people (through health and lifelong learning programs), to improve innovation processes
(through civic participation and partnerships), to create accessible places and built environments
(age-friendly neighborhoods), to harness the time and experience of seniors (e.g., by promoting
volunteering in later life) and to influence public policies (by integrating active ageing into urban
development plans). Not coincidentally, experts on urban policies for ageing populations argue that
cities need to evolve from the paradigm of “age-friendly city “ to “longevity-ready city”, capable of
supporting lives that can span a century. This implies a long-term vision and continuous adaptability
of innovation ecosystems - not only responding to the needs of today’s seniors, but also anticipating
the needs of future generations of older people in a context of rapid technological and social change.

All examples also highlight that the city itself can be part of the solution. Although the urban
environment sometimes creates stressors and constraints for older people (crowding, pollution,
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architectural barriers), it also offers unique benefits and opportunities - proximity to health services,
socialization opportunities, access to culture and education, etc.file-upetketkzrzzqnbzbfémhgungb.
Inclusive urban innovation ecosystems capitalize on these advantages while reducing barriers so that
seniors can enjoy city life without exclusion. A key cross-cutting factor across all initiatives is the direct
involvement of older people at all stages - from planning to implementation and evaluation.
Whether we are talking about public consultations in a European city, participation in a technology
living lab in Asia or community self-organization in North America, the voice of seniors has been heard
and integrated. This not only ensures the relevance of the solutions (addressing real needs) but also
has a strong empowering effect: older people feel valued as active members of their community.

In conclusion, inclusive urban social innovation ecosystems are a promising way to address
the challenges of an ageing population in a sustainable and just way. They act as catalysts for social
transformation, mobilizing diverse resources and collective creativity to reshape cities to make them
age-friendly. The key lesson from the international examples is that no single institution or sector can
create a truly age-friendly city on its own; but through collaboration and shared innovation, cities
can become truly inclusive ecosystems where active ageing is not just an ideal but an everyday
reality for millions of people.

5. Validation of Research Hypotheses
5.1. Introduction

This chapter critically evaluates the three research hypotheses formulated in the study, drawing
upon recent scholarly literature (2010-2025). The concept of smart cities as complex adaptive systems
provides a relevant framework for understanding how active ageing processes can be supported.
Within this context, Inclusive Urban Social Innovation Ecosystems (IUSIE) emerge as organizational
models capable of supporting active ageing through multi-actor collaboration and adaptability. Fur-
thermore, inclusive social innovation is increasingly recognized as a structural and operational bridge
between emerging technologies (such as artificial intelligence) and the social needs of the ageing pop-
ulation. Finally, the inclusiveness of smart cities is associated with systemic adaptability — a truly
inclusive smart city demonstrates its ability to respond to complex social and demographic chal-
lenges, such as population ageing. The following sections validate, in turn, the three hypotheses (H1,
H2, H3), supported by arguments and evidence from recent literature, followed by summary tables
of the sources that support each hypothesis.

5.2. Hypothesis H1

Hypothesis H1 posits that in smart cities, the appropriate support for the evolution of active
ageing processes is provided by a complex adaptive system — the Inclusive Urban Social Innovation
Ecosystem (IUSIE). Recent literature supports this by highlighting how inclusive innovation ecosys-
tems function as collaborative, adaptive structures capable of generating integrated solutions for vul-
nerable groups, including older people.

Contribution to Hypothesis

Authors (Year) Title of the Work Validation
Defines inclusive innovation
Inclusive transformation: ecosystems as complex
Dancu et al. (2023) toward an ecosystem of systems capable of co-
social innovation creating adaptive social
solutions.
Highlights regional

The European Innovation
European Commission (2021) Partnership on Active and
Healthy Ageing

ecosystems supporting active
ageing through intersectoral
partnerships.

Building Local Ecosystems Presents local ecosystems as
OECD (2021) for Social Innovation: A resilient mechanisms
Methodological Framework addressing complex
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challenges including
demographic ageing.

Liu et al. (2024)

Can the smart city pilot
policy improve the social
adaptive health of the

Empirical study showing
that smart city policies
improve adaptability and
mental health among older

?
elderly? adults.

5.3. Hypothesis H2

Hypothesis H2 suggests that inclusive social innovation acts as the structural and operational
link between artificial intelligence (AI) and active ageing processes. Recent studies show that the suc-
cess of Al implementation in addressing ageing challenges depends heavily on participatory design,
accessibility, and social co-creation. Inclusive social innovation ensures that technological solutions
are contextually relevant, accepted, and equitable for ageing populations.

Contribution to Hypothesis
Validation
Emphasizes the need for
participatory design to
ensure Al solutions meet the
actual needs of older adults.
Highlights co-creation in the

Authors (Year) Title of the Work

Engagement of Older Adults
in the Design of Al Systems
for Aging: Scoping Review

Cho et al. (2025)

Older people and the smart

Tupasela et al. (2023) city — Developing inclusive URBAN,AGE pro]e(.:t as key
ractices to aligning smart city tools
P with elderly needs.

Al Can Be a Powerful Social ~ Argues that Al for public

Innovation for Public Health health must be embedded in

if Community Engagement Is inclusive social practices to
at the Core ensure its effectiveness.

Bazzano et al. (2025)

Shows that inclusive
ecosystems using data and
co-design processes reduce
exclusion and optimize Al

Inclusive transformation:
Dancu et al. (2023) toward an ecosystem of
social innovation

solutions.

5.4. Hypothesis H3

Hypothesis H3 asserts that the inclusiveness of smart cities represents a key manifestation of
their systemic adaptability. An inclusive city that adjusts its technologies, infrastructures, and poli-
cies to meet the needs of all citizens — including older adults — demonstrates a high degree of resilience
and capacity for continuous learning and reconfiguration in response to societal changes.

Contribution to Hypothesis

Authors (Year) Title of the Work Validation
. . . Mlustrates how adaptive
Designing adaptive policy . .
ackages for inclusive smart policy design enables
Sha & Taeihagh (2024) P inclusive outcomes by

cities: Lessons from

Singapore continually recalibrating

smart city strategies.
Defines accessibility,

Malhotra et al. (2021)

Designing inclusive smart

cities of the future: the Indian

context

adaptability, and
affordability as core
attributes of inclusive and
responsive smart cities.
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Smart Cities for All? Argues that offering diverse
Bridging Digital Divides for ~ participation pathways
Socially Sustainable and improves systemic
Inclusive Cities adaptability and resilience.

Colding et al. (2024)

Shows that multi-actor
Inclusive transformation:  inclusive ecosystems allow

Dancu et al. (2023) toward an ecosystem of cities to detect issues and
social innovation adapt policies for more
inclusion.

5.5. Conclusions

The validation of the three research hypotheses confirms the relevance of inclusive and adaptive
innovation ecosystems in promoting active ageing within smart cities. Hypothesis H1 is supported
by evidence showing that inclusive urban ecosystems function as complex adaptive systems. Hy-
pothesis H2 demonstrates that inclusive social innovation bridges the gap between Al technology
and the needs of older populations. Hypothesis H3 is validated by studies linking inclusiveness with
the systemic adaptability of cities to demographic challenges. Together, these findings point to the
critical need for interdisciplinary, participatory, and context-sensitive approaches in designing smart,
age-friendly, and resilient urban environments.

6. General Conclusions

This paper aimed to investigate how active ageing processes can be supported and enhanced
through Inclusive Urban Social Innovation Ecosystems (IUSIE) in the context of smart cities. Through
conceptual clarification and comparative analysis of international models, the research confirmed the
validity of this general hypothesis and highlighted the interdependence between public policy, tech-
nological innovation, and social inclusion mechanisms.

The core concepts explored —active ageing, inclusive social innovation ecosystems, smart city,
the 5P model, smartaging, and longevity-ready cities—provided a coherent framework for under-
standing how urban environments can adapt to demographic challenges. The study demonstrated
that active ageing requires a systemic and collaborative approach involving multiple actors and di-
verse instruments. The IUSIE model has proven to be an effective integrative framework capable of
supporting health, participation, and autonomy for older adults in urban settings.

The research hypotheses formulated at the beginning of the study were validated through liter-
ature analysis and recent empirical examples: H1 — smart cities that function as complex adaptive
systems offer adequate support for active ageing; H2 — inclusive social innovation serves as a critical
link connecting emerging technologies (Al urban data) with the actual needs of the elderly; H3 — the
inclusiveness of a smart city reflects its level of systemic adaptability and resilience.

The analysis relied on literature review and interpretive assessment of international models,
without field-based empirical research. Furthermore, the majority of the sources examined originated
from European and North American contexts, limiting the generalizability of the conclusions to other
socio-cultural environments. Additionally, some of the concepts used (e.g., smartaging, longevity-
ready cities) are still in the process of academic consolidation and require further theoretical and
practical exploration.

Further investigation should include local case studies and participatory analyses to assess the
real-world applicability of the IUSIE model. Research should also focus on how digitalization and Al
can be tailored to the diversity of ageing populations. Lastly, strengthening urban inclusive innova-
tion networks and developing specific indicators to assess longevity-ready cities could support the
implementation of intergenerational and sustainable urban policies.
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