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Abstract. The aging of societies represents one of the most significant challenges of the 21st century,
generating a need to adapt to social, healthcare, and logistical infrastructure. Previous analyses of issues
related to the social security of older adults have primarily focused on systemic aspects, marginalizing
the role of supply logistics as a crucial link in social infrastructure. The research niche of this article is the
analysis of the impact of supply logistics on the social security of older adults and the assessment of the
potential for integrating logistics with the concept of universal urban planning. The aim of the study was
to determine the importance of supplying logistics for the quality of life of seniors and to analyze the
effectiveness of new logistics technologies in the context of a progressively aging population. The article
presents the following hypotheses: (H1) Supply logistics positively affects the quality of life of seniors by
improving access to basic services; (H2) The integration of logistics with smart city structures reduces the
risk of social exclusion among older adults; (H3) The ghettoization of senior services negatively affects the
availability of social and healthcare resources; (H4) The phenomenon of double aging increases the demand
for specialized logistics services; (H5) The application of two-tier logistics infrastructure is an effective way
to address the challenges arising from demographic changes. The study employed theoretical methods,
including a review of the relevant literature, international reports, and legal documents. The analysis was
conducted from an interdisciplinary perspective, combining the theory of social security with logistics, the
sociology of aging, and social policy. The findings confirm that well-organized supply logistics significantly
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improve the quality of life for older adults, particularly in terms of access to healthcare and social services.
The integration of logistics with smart city technologies, despite certain digital barriers, positively influences
the reduction of social exclusion among seniors. The negative impact of the ghettoization of senior services
on their accessibility was also confirmed. The conclusions indicate the necessity of developing integrated
logistics models that consider both physical and digital infrastructure, which will enable more effective
responses to the needs of aging societies and prevent the marginalization of older adults.

Keywords: social logistics, aging society, social security, logistics innovations, social exclusion

Introduction

The aging of societies is one of the most significant demographic challenges
of the 21st century. This phenomenon requires countries to adapt various sectors
of the economy and infrastructure, including supply logistics, which plays a key
role in ensuring social security. Such an approach is also consistent with the con-
cept of universal design, which serves as a tool for implementing the principle of
equality, full participation in social life, and access to the public sphere as well as
all goods and services for all individuals, regardless of their degree of ability, age,
or other conditions. It applies to all areas of life—from the physical environment
(e.g., buildings, parks), products, transportation, technologies, and information and
communication systems (e.g., websites) to other objects (e.g., ATMs) and services
(e.g., postal or tourism services) (Sydor et all, 2023).

Activities in the economic sphere, including supply logistics, are a response to
demographic changes that have become a key societal concern for many countries.
Supply logistics encompasses processes related to the transport, storage, and distri-
bution of goods, including essential items such as food, medicines, and medical
equipment, which are particularly crucial for older adults who are less mobile or
dependent. In an aging society, there is a growing demand to adapt logistics services
to the specific needs of this group, such as access to healthcare, medication delivery,
and the development of remote services. Under these circumstances, supply logistics
becomes part of critical infrastructure, supporting countries’ ability to respond to
emergencies such as natural disasters or pandemics, which particularly affect the
most demographically vulnerable groups (Cipora, Mielnik, 2021). Effective supply
logistics thus become a foundation of social security, contributing to an improved
quality of life for seniors, reducing social inequalities, and enhancing societies’
capacity for long-term and sustainable development (Jarzebski, M.P., Elmqvist, T.,
Gasparatos, A. et al., 2021).

The aim of this article is to analyze the role of supply logistics in ensuring
social security and in the context of universal planning within an aging society. To
this end, the article will present the main challenges, technological innovations,
and examples of activities undertaken at national and international levels that can
serve as models for developing effective logistics infrastructure in aging societies.

The key research questions that the article seeks to address are:
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o How does supply logistics affect the quality of life of older adults in the
context of their access to essential goods and services?
o What is the relationship between supply logistics and social security in the
context of demographic changes?
o What technologies and logistics innovations are the most effective in deli-
vering services to an aging society?
The following research hypotheses were also formulated and subsequently
verified during the conducted research:
H1: Supply logistics has a significant positive impact on the quality of life of older
adults by improving their access to essential goods and services.
H2: The integration of supply logistics with smart city infrastructure reduces the
risk of social exclusion among older adults.
H3: The ghettoization of services for older adults negatively affects their access to
social and healthcare resources.
H4: Demographic changes, particularly the phenomenon of double aging, lead to
increased demand for specialized logistics services in healthcare and social assistance.
HS5: Societies that adopt a dual-level logistics framework (physical and communi-
cational) are more effective in addressing the challenges posed by an aging population.
The research is based on theoretical analysis, including a review of subject
literature, international reports, and legal documents, employing an interdiscipli-
nary approach that combines social security theory with logistics in the context of
social policy.

Methodology

This article is based on a qualitative, theoretical analysis of academic litera-
ture as well as strategic and legal documents. A conceptual research approach
was adopted, which—unlike empirical studies—does not involve collecting original
data, but rather interpreting and synthesizing existing sources of knowledge.

The article presents and discusses five hypotheses:

(H1) Supply logistics positively influences the quality of life of older adults by
improving access to basic services;

(H2) Integrating logistics with smart city structures reduces the risk of social
exclusion among older people;

(H3) The ghettoization of senior services negatively affects access to social and
healthcare resources;

(H4) The phenomenon of double population aging increases the demand for
specialized logistics services;

(H5) The implementation of a two-tier logistics infrastructure constitutes an
effective response to the challenges posed by demographic change.
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The aim of this research was not to empirically verify these hypotheses using
quantitative or qualitative methods, but to develop a theoretical framework for
better understanding the complex relationship between supply logistics and social
security infrastructure in the context of aging population.

The analytical approach was interdisciplinary, integrating perspectives from
the sociology of aging, social logistics, social policy theory, and smart city research.
The primary sources included peer-reviewed academic literature in both Polish and
English, reports from international organizations (e.g., Eurostat, WHO, ILO), and
selected policy and legal documents (e.g., Poland’s National Development Concept
2050, EU guidelines on deinstitutionalization).

The source corpus was purposefully selected based on relevance and recency,
focusing on publications from the past 10-15 years that explore the links between
demographic processes and social service infrastructure. Classic concepts were also
incorporated, such as the dual model of infrastructure (physical and communi-
cative), service ghettoization, and splintering urbanism. Conceptual frameworks
from digital sociology and infrastructure studies, such as Actor-Network Theory
(ANT), were also applied.

The analysis proceeded in three stages:

- Identifying key challenges and knowledge gaps at the intersection of demo-

graphy, social policy, and logistics;

- Synthesizing fragmented data and theoretical perspectives into a coherent

interpretive model;

- Conceptualizing two support models for senior-oriented logistics, derived

from the processed literature.

This method allowed for an in-depth exploration of the topic and the formulation
of conceptual and policy-relevant recommendations. It should be emphasized
that the proposed models are theoretical and have not yet been empirically valida-
ted—their practical applicability requires further quantitative or qualitative field
research. Thus, the article serves a heuristic function and may provide a foundation
for designing case studies, fieldwork, or comparative analyses.

The choice of a theoretical approach also stems from the limited availability
of comprehensive empirical studies on social logistics in the context of aging
societies. This gap alone justifies the need for deeper conceptual reflection aimed
at identifying directions for further research and public policy action.

Results

The aging population is a complex demographic phenomenon that has become
increasingly significant, especially in developed countries. Its causes include medical
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advancements, improved quality of life, and low birth rates. According to Statistics
Poland (GUS), the number of older adults in Poland will rise until 2060, with those
aged 60+ increasing from 10 to 14 million and those over 80 doubling to 4 million
(GUS, 2023a; GUS, 2023b).

GUS outlines three demographic scenarios—low, medium, and high—based
on fertility, mortality, and migration. The most realistic, the medium scenario, pro-
jects a population decline from 37.7 million in 2023 to 33 million by 2060 (GUS,
2023a, pp. 30-32). These forecasts are vital for public policy planning, particularly
in gerontological social work and preventing the marginalization of older adults.
Demographic shifts will require new support strategies, especially in rural areas,
where aging may be more pronounced (GUS, 2023b).

The increase in the number of older adults, particularly those over the age of
80, is one of the most dynamic aspects of population aging. According to estima-
tes, by 2050, the number of individuals in this age group may exceed 3.5 million.
This phenomenon, known as “double aging,” poses numerous challenges for care
and social support systems. It is particularly important to adapt infrastructure and
services to meet the needs of older adults while ensuring their active participation in
social life. Eurostat data from 2023 indicates that population aging in Europe affects
various aspects: the increase in the number of older adults, changes in demographic
structure, and disparities between EU countries.

While increased life expectancy is a positive outcome of societal progress, it
also brings significant challenges. The key issue remains ensuring that individuals
maintain good health and functional fitness for as long as possible. The concept
of “compression of morbidity” aims to limit the duration of chronic diseases and
disabilities to the final years of life. Conversely, the phenomenon of “expansion of
morbidity” describes a situation where increased life expectancy is accompanied
by prolonged periods of disability and chronic illness (Fries, 1980; Olshansky et
al,, 1991). These issues are crucial for planning care services and ensuring the effi-
ciency of healthcare systems. According to Eurostat, in 2022, individuals aged 80+
constituted 27.1 million (6.1% of the EU population), projected to rise to 64 mil-
lion (15.3%) by 2100 (Eurostat, 2023a). This shift increases economic burdens and
highlights structural aging. The working-age population (15-64 years) is expected
to decline, raising the old-age dependency ratio from 33% in 2022 to nearly 60%
by 2100 (Eurostat, 2023b). In 2022, the EU population was 15.0% under 15, 63.9%
working-age, and 21.1% aged 65+ (Eurostat, 2024), confirming ongoing societal
aging. In 2022, EU member states showed significant differences in age structures.
The highest percentages of young people were in Ireland (19.7%), Sweden (17.6%),
and France (17.5%), while the lowest were in Italy (12.7%), Portugal (12.8%), and
Malta (13.4%). The highest proportions of seniors (65+) were in Italy (23.8%), Por-
tugal (23.7%), and Finland (23.1%), with the lowest in Luxembourg (14.8%) and
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Ireland (15.0%) (Eurostat, 2024). Demographic changes will require investments in
social care and new aging support strategies. In Poland, the population is projected
to shrink to 29.5 million by 2100, with more older adults (Eurostat, 2023b). By
2080, seniors (65+) may comprise nearly 30% of Europe’s population, with those
80+ reaching 12.3% (Eurostat, 2023c).

Another significant issue associated with population aging is the increasing
ghettoization of services dedicated to seniors. The ghettoization of services for
older adults, in the context of civil supply logistics, refers to the restriction of
service availability and diversity tailored to seniors’ needs, resulting in their mar-
ginalization within logistics systems. In many regions, there is a noticeable trend
of concentrating on senior services in specific locations, such as nursing homes or
specialized housing estates, which can lead to social isolation and hinder access to a
broader range of civil services. Additionally, supply logistics, particularly in the areas
of food, medicine, and daily necessities delivery, often fail to address the specific
needs of older adults, such as limited mobility, the requirement for direct deliveries,
or specialized health-related needs. The lack of integration of these services with
mainstream systems exacerbates the sense of exclusion and complicates the efficient
distribution of resources. The challenge lies in developing integrated logistics models
that are both cost-effective and inclusive, minimizing the risk of ghettoizing this
social group (Andresen, Runge, 2002; Alley, Liebig, Pynoos, Banerjee, Choi, 2007).

At the European level, guidelines for transitioning from institutional care to
community-based care emphasize the need to provide services tailored to older
adults’ individual needs to counteract their segregation and marginalization (Fun-
dusze Europejskie, 2012). In Poland, the “National Development Concept 2050”
identifies preventing the social exclusion of older adults through infrastructure and
service development as a priority (Ministerstwo Funduszy i Polityki Regionalnej,
2022). Furthermore, research indicates that the concentration of individuals with
similar social status in specific areas can lead to ghettoization and reduced social
interaction, which negatively impacts social integration (European Commission,
2011, pp. 34-40). Therefore, it is essential to develop integrated logistics systems
and public services that consider older adults’ specific needs to counteract their
marginalization and ensure their full access to social resources.

In contemporary digital societies, the orchestration of delivery logistics targeted
at elderly populations presents a complex socio-technical challenge that intersects
with multiple theoretical frameworks in digital sociology (Lupton, 2015; Marres,
2017). This analysis examines the dual-faceted nature of delivery systems through
both materialist and communicative theoretical lenses, while considering the bro-
ader implications for smart city integration and social inclusion, as conceptualized
in recent digital urbanism studies (Kitchin, Dodge, 2011; Shaw, Graham, 2017).

The fundamental architecture of elderly-oriented delivery systems necessitates
addressing two primary domains of logistical implementation. First, the delivery
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logistics of goods represents a critical infrastructure component that transcends
mere distribution, encompassing broader social implications for health maintenance,
community integration, and quality of life among elderly populations (van Deursen,
Helsper, 2015). This dimension requires careful consideration of accessibility pat-
terns, mobility constraints, and the social determinants that influence distribution
networks, as outlined in Greenfield’s (2013) critique of smart city infrastructures.
Second, the delivery logistics of services emerge as an equally crucial element,
particularly in the context of financial and social security systems that underpin
elderly welfare (Czaja, Lee, 2006).

The conceptualization of a dual-level infrastructure - physical and communi-
cative - provides a theoretical framework for understanding the socio-technical
assemblages that enable effective delivery systems, building on Actor-Network
Theory approaches (Latour, 2005; Law, Hassard, 1999). This binary approach, while
simplified, offers valuable insights into the complex interplay between material and
informational flows in contemporary urban environments.

The physical infrastructure component manifests as a material network of
distribution channels, embodying what Castells (2010) termed the “space of flows.”
This infrastructure operates through a hierarchical organization of transportation
systems, each serving distinct yet interconnected social functions. At the macro
level, we observe the integration of large-scale transportation networks - railways,
highways, and intercity systems - which function as the primary arteries of goods
movement (Stasiak-Cieslak and Grabarek, 2023). These systems represent what Gra-
ham and Marvin (2001) described as “splintering urbanism,” where infrastructure
networks simultaneously connect and divide urban populations.

The communicative infrastructure represents a parallel yet equally vital dimen-
sion of the delivery system, managing information flows and system coordination
through digital networks (Plantin et al., 2018). This infrastructure operates according
to two fundamental principles: distribution efficiency and universal accessibility.
The emphasis on mobile telephony as a primary communication channel reflects
both practical considerations and social realities, as documented in studies of elderly
technology adoption (Peek et al., 2016).

The theoretical framework for smart city integration provides a compelling
context for understanding how these delivery systems can evolve within digitally
enabled urban environments (Kitchin, 2014; Leszczynski, 2016). Smart city infra-
structure represents what Kitchin and Dodge (2011) term “code/space,” where digital
and physical infrastructures become inextricably intertwined. The integration of
elderly-oriented delivery systems within smart city frameworks necessitates careful
consideration of existing infrastructure networks, including transportation systems
and wireless communication networks (Buffel et al., 2012).
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Discussion

The process of population aging within the EU is closely linked to social secu-
rity, which refers to the state’s ability to ensure social order and provide care for
citizens in difficult life situations. Social security, according to the International
Labour Organization (ILO, 2016), encompasses the protection of individuals and
households by ensuring access to healthcare and income stability, particularly in
the context of old age, illness, disability, or job loss. The fundamental components
of social security are institutions that guarantee safety and the legal system, both of
which become crucial when addressing social risks such as old age, illness, disability,
or poverty (Soler, Adamczyk, 2023).

Social security can be analyzed from two perspectives. The first is the macro-
-social perspective, which involves a systemic approach encompassing the entire
society. This perspective examines institutions, social and economic policies, and
societal processes that impact the security and well-being of the entire population.
This includes social policies such as pension systems, healthcare services, and edu-
cational programs, along with the functioning of social institutions (governments,
NGOs, international organizations). Issues such as poverty, inequality, unemploy-
ment, migration, and population aging are critical to social stability and security. The
macro-social perspective also involves analyzing the labor market and its influence
on citizens’ sense of financial security (Scherer & Palazzo, 2011; Standing, 2011;
Gough, 2003; Golinowska, 2009).

The second perspective is the micro-social analysis, which focuses on unmet
individual needs. From this perspective, the inability to fulfill basic needs threatens an
individual’s sense of security and can lead to cumulative life difficulties for both the
person and their family. This approach assumes that unmet needs may destabilize an
individual’s situation, becoming a source of further challenges (Gerber et al., 2016).

In aging societies, ensuring long-term social security, particularly in old age, is
a key public policy priority in many European countries. This security includes not
only access to essential healthcare but also income protection throughout childhood,
adulthood, and retirement, providing a minimum level of social protection for all
residents. Such an approach aligns with the ILO’s recommendations (ILO, 2012),
which emphasize that guaranteeing basic social protection is a human right and
crucial in combating poverty and social exclusion.

Social security for older adults is also essential for sustainable social deve-
lopment. In this context, economic, social, and axiological aspects are significant,
ensuring universal access to resources and services necessary for individuals to
function. An interdisciplinary approach, which includes political, efficiency-based,
and narrative theories, underscores the state’s role in stabilizing income, reducing
poverty, and providing adequate health and social services for older adults. Social
security, in this context, serves as the foundation for the social integration of older
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individuals, influencing their quality of life and social stability (Cox, 2020; Stopka,
2020). Furthermore, processes related to ensuring a minimum level of social security,
especially in the context of an aging population, should adopt a broader social and
economic perspective to maintain the long-term stability and cohesion of social
security systems in response to evolving demographic needs (Szymonik, 2021).

What, then, is the relationship between delivery logistics and social security
in the context of demographic changes? This relationship is closely connected to
ensuring stability and access to essential services in aging societies. Demographic
processes, particularly double aging, lead to increased demand for care services,
healthcare, and income security, presenting delivery logistics with challenges
related to the efficient provision of these services. It is essential to remember that
logistics involves planning, executing, and controlling the efficient flow of goods,
information, and other resources from the point of origin to the destination. It is
a complex process that encompasses various aspects of supply chain management.

In aging societies, delivery logistics plays a crucial role in ensuring access to
healthcare, medications, social services, and home assistance. Social security for
older adults—recognized as both a human right and a fundamental aspect of social
policy—requires appropriate logistical support, particularly in regions with high
proportions of older adults. In this context, delivery logistics can be viewed as a tool
that facilitates the efficient distribution of services and resources necessary to maintain
a minimum level of social and health protection (ILO, 2012). From a macro-social
perspective, logistical processes are vital in supporting social insurance, pension,
and healthcare systems, which are the pillars of social security. Delivery logistics, in
this sense, involves managing the flow of resources and services required for these
systems to function effectively (Banabakova, 2021; Filippov, 2015).

In social insurance systems, delivery logistics ensures the efficient transfer of
benefits and financial assistance to eligible individuals, such as retirees or those rece-
iving pensions and allowances. Logistical operations include both the distribution
of financial resources (e.g., bank transfers) and the development of infrastructure to
access these benefits (e.g., payment centers, information systems). Efficient logistics
allow beneficiaries to receive financial assistance without disruption, which is critical
for their material stability and sense of social security (Iwaszkiewicz-Goralska, 2016).

In pension systems, delivery logistics supports the proper functioning of pension
payments and fund management. This involves processes related to transferring
funds to beneficiaries and managing data about age, health status, and employment
history—information necessary for accurately calculating and disbursing pension
benefits. The efficiency of these processes ensures financial stability for retirees,
directly influencing their sense of security. Similarly, in healthcare systems, delivery
logistics facilitates access to medical services, medications, and equipment (Gawron-
ska-Blaszczyk, 2016). In response to the growing number of older adults, effective
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delivery logistics are essential to maintain consistent access to necessary services,
such as outpatient care, rehabilitation, and medication delivery. Additionally, the
logistical management of healthcare infrastructure, such as hospitals, clinics, and
pharmacies, is crucial for ensuring equal access to medical care, thereby contributing
to the overall level of social security (Szoltysek, 2014).

The implementation of alternative information distribution systems, such as
technological kiosks in locations frequently accessed by elderly populations, repre-
sents an important adaptation of smart city concepts to address specific demogra-
phic needs (Sixsmith, Sixsmith, 2008). These physical-digital hybrid spaces serve
multiple functions: they act as information access points, service delivery nodes,
and social gathering spaces. This multi-functional approach aligns with what WHO
(2007) and scholars have termed “age-friendly cities,” where urban infrastructure is
specifically designed to accommodate the needs and capabilities of older residents.

The socio-technical complexity of these systems raises important questions
about digital inclusion and accessibility (Robinson et al., 2015). While smart city
technologies offer numerous potential benefits for elderly service delivery, they also
present risks of exacerbating existing digital divides, as documented in recent studies
of technological exclusion (Friemel, 2016; Quan-Haase et al., 2018).

Looking toward future developments, the integration of delivery logistics within
smart city frameworks suggests several potential trajectories for research and imple-
mentation (van Dijk, 2020). These include the development of more sophisticated
Al-driven delivery optimization systems, the integration of Internet of Things
(IoT) devices for real-time tracking and coordination (Atzori et al., 2017), and the
implementation of blockchain technologies for secure service delivery verification
(Yang et al., 2019).

The development of effective delivery logistics for elderly populations requires
a nuanced understanding of both technical infrastructure requirements and social
dynamics, as emphasized in contemporary digital sociology literature (Rogers,
2013; Marres, 2017). The successful implementation of such systems depends on
careful attention to accessibility, usability, and social inclusion, while leveraging the
capabilities of emerging smart city technologies. Future research should focus on
evaluating the real-world impact of these systems on elderly populations and identi-
tying opportunities for further optimization and improvement (Neves, Vetere, 2019).

In summary, logistical processes that support social insurance, pension, and
healthcare systems contribute to citizens’ financial, health, and social stability, which
is the foundation of social security—particularly in the context of aging societies.
Ensuring an efficient delivery infrastructure, including the availability of services
in rural or less-developed regions, is critical to reducing the risk of social exclu-
sion among older adults, who may face challenges in accessing essential resources.
Additionally, logistical support in distributing social assistance, such as financial
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transfers, can help prevent poverty and marginalization among seniors, which is a
vital aspect of ensuring their social security (Scherer & Palazzo, 2011; Gough, 2003).

Conclusions

This study confirms the validity of the research hypotheses to varying degrees.
The findings support the claim that supply logistics significantly impacts the quality
of life for older adults by enhancing their access to essential goods and services.
The integration of logistics solutions, such as home deliveries and improved trans-
port systems, directly contributes to seniors’ well-being, particularly in healthcare,
medication distribution, and social assistance. The study also shows that integrating
supply logistics with smart city infrastructure reduces the risk of social exclusion
among older adults, though challenges like the digital divide remain. Technologies
such as digital kiosks, IoT-based monitoring, and AlI-driven logistics networks
improve access and optimize distribution efficiency, but their effectiveness depends
on older individuals’ inclusion in digital transformation efforts and the tailoring of
these solutions to their needs.

The research confirms that ghettoization of services for older adults negatively
impacts access to social and healthcare resources. Concentrating services in spe-
cific locations, like nursing homes or dedicated housing estates, leads to isolation,
limiting access to essential services and reinforcing inequalities. This highlights
the necessity of integrating logistics solutions with mainstream public services to
ensure equal access.

Moreover, the study demonstrates that demographic changes, especially double
aging, increase demand for specialized logistics services in healthcare and social
assistance. Projections show that the population aged 80 and above will more
than double in the coming decades, placing greater strain on healthcare logistics.
Tailored logistics solutions, such as home healthcare deliveries and personalized
service networks, are crucial in addressing the needs of an aging population. Finally,
the research validates the hypothesis that societies adopting a dual-level logistics
framework—combining physical and digital infrastructure—are more effective in
addressing the challenges of demographic aging. Integrating both transportation
systems and digital coordination enhances service efficiency and ensures the ava-
ilability of essential services for older populations.

In conclusion, the study demonstrates the critical role of supply logistics in
maintaining social security in aging societies. While logistics innovations and smart
city integration have proven effective in improving accessibility and efficiency, chal-
lenges like digital exclusion and service ghettoization remain significant barriers.
The research strongly supports the adoption of a dual-level logistics framework,
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integrating physical infrastructure with digital solutions, as the most effective stra-
tegy for addressing the growing needs of an aging population.

To meet the needs of an aging population, it is essential to implement a com-
prehensive approach to logistics systems. These systems, which include transport,
storage, and distribution of goods and services, are vital for ensuring access to
healthcare, medication, and social benefits. They serve as the foundation of critical
infrastructure, allowing seniors to actively participate in social life and preventing
isolation (Czaja & Lee, 2006; Greenfield, 2013).

Two logistics dimensions—physical and communicational —must be addressed
to cater to seniors. Physical logistics should consider the specific needs of older
adults, such as mobility issues and health requirements, ensuring that transport and
distribution systems are accessible and functional. Incorporating new technologies
like AT, IoT, and blockchain can optimize service delivery and improve efficiency
(Atzori et al., 2017; Yang et al., 2019).

Communicational logistics involves digital communication channels, such
as mobile networks and information kiosks, which improve service accessibility.
These technologies must be designed with seniors’ needs in mind, providing sim-
ple, intuitive interfaces to facilitate their use (Peek et al., 2016). Information kiosks
and mobile technologies, within smart city frameworks, can serve as platforms for
everyday tasks like payments and health consultations (Sixsmith & Sixsmith, 2008).
Integrating logistics within smart cities offers innovative opportunities but also
presents challenges regarding digital inclusion. While AI IoT, and blockchain can
enhance senior well-being, their implementation must address the digital divide,
which disproportionately affects older adults. It is vital to involve seniors in digital
transformation efforts by providing adequate support and user-friendly solutions
(Rogers, 2013).

The conducted analyses propose two models of support for seniors based on
delivery logistics. The first model presents a highly simplified approach, beginning
with general delivery logistics, then covering home deliveries, integration with
smart cities, and digital services such as IoT and related technologies. Each stage is
interconnected to clearly and structurally illustrate the flow of support.
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Supply logistics
< Z
Home deliveries (medications, food, etc.)
Integragion with smart cities

Digital services and loT

Fig. 1: The First Model of Senior Support Based on Delivery Logistics

Source: own study

The second model proposes an integrated approach to delivery logistics, con-
sidering both physical and digital infrastructure, which can effectively support
seniors in their daily lives.

Senior-friendly cities must ensure access to social and healthcare services by
eliminating mobility barriers and accommodating health needs. Integrated logistics
models that combine physical infrastructure with digital platforms are essential to
create hybrid spaces that fulfill informational, social, and care-related functions
(Buftel et al., 2012; Kitchin & Dodge, 2011).

The future of delivery logistics in aging societies depends on integrating new
technologies with social care and welfare systems. Building efficient systems that
incorporate technological solutions will enhance seniors’ quality of life and improve
social security systems’ efficiency, ensuring easy access to services and promoting
tull integration into social life (Neves & Vetere, 2019).
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Sentor

Physical Infrastructure: Transport adapted

to seniors' needs (e.g., vehicles with ramps,

door-to-door transport); Local distribution

centers for goods and services; Delivery of

medicationsz, healthcare, and other essential
services to the home.

Digital Infrastructure: Online platforms
facilitating service ordering (e.g., mobile
applications, digital kiesks); IoT-based
monitoring technologies (e g, health tracking
devices, medication reminder systems);
Artificial intellizence (Al) networks for
optimizing delivery routes and inguiries.

Social and Healtheare Services: Integration
with healthcare (e.z., home medical care
delivery, telemedicine); Social services
(e.g.. home assistance, psychological
support services); Information kiosks or
mobile support points providing access to
essential information and services

Technological Support: Easy access to
digital education to enable seniors to
effectively use new technologies; User-
friendly solutions that consider the
limitations of older adults.

Monitoring and Response Systems: A
centralized system for monitoring the
needs of seniors (e.g., logistics
management center, health status
monitoring); Responze systems for
emergency situations (e.g., accident
assistance, medication reminders).

Integration with Social Care System

Fig. 2: Extended Model of Senior Support Based on Delivery Logistics

Source: own study
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