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Abstract

In a time marked by increasing urbanization and changing work patterns, co-living has surfaced as a
contemporary housing option that promotes affordability, flexibility, sustainability, and social
connections. This dissertation examines the rising attraction of co-living among Generation Z, a group
known for its digital proficiency, environmental awareness, and a strong preference for shared
experiences. In contrast to conventional housing arrangements, co-living environments blend private
or semi-private living spaces with shared facilities, such as kitchens, lounges, co-working areas, and
recreational spaces, creating a setting that harmonizes privacy with social engagement. The research
delves into the primary factors influencing Gen Z’s inclination towards co-living such as financial
limitations, adaptability to remote work, the desire for community involvement, and ecological
considerations. It also explores how urbanization, the sharing economy, and evolving work cultures
have contributed to the development of co-living spaces. By examining effective co-living models, the
study pinpoints essential interior design features that promote affordability, sustainability, and social
well-being. These elements include open layouts, multifunctional furniture, environmentally friendly
materials, smart technology, and adaptable zoning strategies that address both work and leisure
requirements. Moreover, the dissertation underscores the significance of interior design in turning co-
living spaces into dynamic, efficient, and eco-conscious living environments suited for Generation Z.
Through careful spatial planning, strategic resource management, and inventive technological
integration, co-living offers a scalable approach to the challenges of contemporary urban living.
Ultimately, this research aspires to enrich the conversation surrounding co-living by offering practical
design suggestions that maximize space use, encourage meaningful social connections, and advance
sustainable living practices. The insights gained provide valuable guidance for architects, urban
planners, and real estate developers aiming to develop co-living settings that resonate with the
changing lifestyles and values of Generation Z.
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INTRODUCTION
Definition of Co-Living

Co-living is a modern housing idea that stresses
shared living areas to build a sense of community
while offering cost-effective and flexible lodging
options. Unlike traditional renting or ownership
models, co-living solutions usually include private
or semi-private bedrooms as well as common
amenities like kitchens, lounges, co-working
spaces, and recreational facilities. These areas are
intended to promote connection, collaboration, and
shared experiences among residents [1].

The notion of co-living has changed greatly over
time, with contemporary variations combining
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convenience, technology, and sustainability. While the concept of shared living is not new, having
originated in monasteries, dormitories, and communes, modern co-living facilities provide customized
experiences, built-in amenities, and a focus on creating community relationships among like-minded
individuals.

Why Gen Z Prefers Co-Living Spaces?

Gen Z, born between the mid-1990s and early 2010s, is distinguished by its digital fluency,
environmental awareness, and preference for experiences above material possessions. Unlike earlier
generations, who frequently aspired to purchase, many Generation-Z people value flexibility,
affordability, and community involvement, making co-living a suitable housing option for their
lifestyle.

Affordability and Cost Efficiency

Housing affordability is an acute issue for Gen-Z, as rising housing prices and stagnant wages make
traditional owning increasingly difficult. Co-living is an economically realistic option that allows
people to share costs for rent, utilities, and amenities while still enjoying high-quality living
circumstances. Furthermore, many co-living places provide flexible lease terms, catering to the mobility
of students, freelancers, and remote professionals who do not wish to commit to long-term leasing
agreements.

Flexibility and Convenience

Unlike traditional condominiums, co-living spaces are frequently completely equipped, avoiding the
effort and initial expenditures associated with setting up a home. The plug-and-play aspect of these
rooms complements Gen Z’s dynamic lifestyle, allowing for simple movement without logistical
considerations. Many co-living organizations also provide services, such as housekeeping, high-speed
internet, and laundry facilities, which add to residents’ convenience.

Community-Oriented Lifestyle

Gen Z values social connection and actively seeks out shared experiences, networking opportunities,
and collaborative spaces. Co-living places promote a strong sense of community by providing
communal rooms, coordinated activities, and co-working spaces. This lessens feelings of loneliness,
especially for people who move to new towns or countries for study or a career.

Sustainability and Shared Resources

Ecological awareness is a defining characteristic of Gen-Z, and many prefer living environments that
reflect their values. Co-living focuses on shared resources, which reduces energy usage, waste output,
and overall environmental impact. Many co-living operators include green efforts, like solar panels,
composting, energy-efficient equipment, and water conservation measures, which are making them
appealing to environmentally conscious people.

Work-Life Balance and Remote Work Adaptability

With an explosion of remote employment and the gig economy, GenZ prefers living surroundings
that meet both professional and personal needs. Co-living spaces frequently offer co-working rooms,
high-speed internet, and networking events geared toward freelancers, entrepreneurs, and digital
nomads. This blending of living and working spaces allows people to maintain a harmonious work-life
balance while being connected to a creative and inspiring community.

The Impact of Urbanization and Changing Work Culture

The emergence of co-living is directly related to broader socioeconomic changes such as increased
urbanization and shifting work patterns. As cities become denser and the nature of labor shifts,
traditional housing models struggle to meet the demands of newer generations [2].
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Urbanization and the Housing Crisis

Cities globally are witnessing unprecedented population expansion, which is driving up demand for
affordable housing. Traditional urban housing arrangements frequently produce high rents,
overcrowding, and wasteful land usage. Co-living provides a scalable answer to these issues by
optimizing living areas, using smart design concepts, and facilitating cost-sharing among inhabitants.
Co-living alleviates housing shortages in high-demand metropolitan areas by making the best use of
available space.

The Rise of the Sharing Economy

The success of companies, such as Airbnb, Uber, and WeWork, shows a larger cultural movement
toward shared resources and collaborative consumption. Co-living uses a similar paradigm,
emphasizing shared areas, communal amenities, and shared experiences. This move is consistent with
Generation Z’s preference for access over ownership, allowing them to enjoy high-quality living
experiences without incurring the financial burden of acquiring property.

The Evolution of Work Culture

The traditional 9-to-5 office structure is becoming outmoded, as remote work, freelancing, and digital
entrepreneurship gain popularity. Co-living spaces address this transition by incorporating work-
friendly amenities such as dedicated co-working spaces, conference rooms, and business networking
events. This makes co-living an especially appealing option for young professionals seeking freedom
and professional development in a friendly environment.

Mental Health and Social Well-Being

Urban living can sometimes contribute to social isolation, particularly for people who move for a job
or school. Co-living solves this issue by building preexisting social support networks through shared
experiences and participatory spaces. Access to social areas, recreational activities, and wellness
programs improves mental health while reducing stress and loneliness.

Technological Integration and Smart Living

Co-living arrangements are becoming increasingly appealing as smart home technology advances.
Many modern co-living communities use loT-enabled devices, smart security systems, automated
climate management, and Al-driven customization to improve the living experience. These
technological interfaces promote efficiency, security, and comfort, which aligns with Gen Z’s demand
for tech-enhanced lifestyles.

STATEMENT OF THE PROBLEM

Gen Z has a difficult time finding a suitable place to live. Rents are pricey, cities are densely crowded,
and traditional apartments can feel lonely. Many young people balance remote employment, side
hustles, and social lives, yet housing alternatives rarely accommodate this modern lifestyle. Another
issue is sustainability; while Generation Z is concerned about the environment, eco-friendly housing is
either expensive or difficult to find. In an increasingly urbanized and uncertain world, Generation Z
faces a difficult housing dilemma that must balance affordability, sustainability, and social
connectedness.

o Affordability Constraints: Soaring housing costs and inflexible rental structures make it
impossible to live independently. Optimized spaces with modular furniture and shared utilities
provide cost-effective options.

o Sustainability Needs: Traditional housing neglects environmental responsibilities. Sustainable
design incorporates renewable materials, passive energy measures, and biophilic components to
lessen environmental impact.

e Social Isolation vs Connectivity: Despite digital connectedness, Generation Z prefers physical
venues for socializing. Common areas, co-working spaces, and open-plan architecture encourage
interaction and community [3].
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This is where smart interior design can make a huge difference. Thoughtful layouts can create spaces
that balance privacy and community, encouraging organic interactions through shared kitchens,
lounges, and co-working areas. Sustainable materials, energy-efficient lighting, and space-saving
furniture can reduce costs and environmental impact. By designing with flexibility, comfort, and
connection in mind, interior design can transform co-living spaces into affordable, eco-friendly, and
socially vibrant homes tailored for Gen Z. Interior design can transform co-living spaces into
economical, eco-friendly, and socially dynamic homes targeted to Generation Z by prioritizing
flexibility, comfort, and connection (Figure 1).

e FEncouraging Social Interaction: Open floor plans, common kitchens, lounges, and co-working

areas encourage organic interactions.

o Sustainable Living: The use of environmentally friendly materials, energy-efficient lighting, and

space-saving furniture minimizes environmental impact.

o Multifunctional Spaces: Smart design concepts, such as modular furniture and convertible rooms,

improve usability in compact spaces.

o Affordable and Efficient Design: Co-living can be more affordable by lowering construction and

maintenance expenses with careful design.

WHAT KIND OF SPACES DOES THE

)

Figure 1. Gen-Z preferences for spacious and multifunctional living areas.

RESEARCH OBJECTIVES
To Explore How Co-Living Spaces Can Meet the Needs of Gen Z For Affordability,
Sustainability, and Social Interaction

By examining successful co-living models, it identifies practical solutions for effective space usage,
cost savings, and social connectivity. Successful co-living models prioritize efficient space utilization,
financial savings, and social connectivity.

e Spatial Flow: Open layouts encourage interaction while still allowing for seclusion. Lobbies,
libraries, and rooftop gardens are examples of shared spaces that foster community spirit.

e Eco-Friendly Innovation: Sustainable materials, energy-efficient lighting, and smart
technologies help to minimize carbon footprints and promote a healthier indoor environment.

e Functional Versatility: Retractable desks and convertible seating are examples of adaptable
furniture that make the most of restricted areas. Flexible design enables multifunctional use,
switching spaces into social areas.

e Psychosocial Well-Being: Natural lighting, soothing color palettes, and soundproofing enhance
mental health and social comfort.

To Identify the Design Elements That Contribute to Creating Socially Interactive and Sustainable
Co-Living Environments
Interior design in co-living places combines sustainability and community by improving function,
comfort, and environmental impact.
o Social Interaction: Open floor plans, shared spaces, and lively outdoor areas encourage
community participation.
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o Shared Amenities: Collaborative workspaces, community kitchens, and rooftop lounges promote
connection among residents.

o Smart Technology: Devices connected through the Internet of Things (IoT), keyless entry
systems, and Al-driven solutions enhance everyday convenience.

e  Future-Proof Living: A combination of affordability, sustainability, and social engagement
addresses the preferences of Gen Z.

RESEARCH QUESTIONS

e How can co-living spaces foster social engagement and community building for Gen Z residents?

e How can co-living spaces include sustainable design approaches to fulfill the ecological and
economic needs of Generation Z?

o How do interior design methods affect the quality of life in co-living spaces for Generation Z?

SIGNIFICANCE OF THE STUDY

As urbanization grows and traditional housing models become less sustainable, co-living emerges as
a novel alternative that promotes affordability, sustainability, and social well-being. Interior design is
crucial in creating co-living places that encourage collaboration, diversity, and environmental
responsibility [4].

Economic Accessibility

e  Optimized Space Utilization: Residents may maximize their living space while being comfortable
thanks to compact, multifunctional furniture (such as foldable workstations, Murphy beds, and
modular chairs).

o Shared Resources and Cost Efficiency: Co-living promotes community consumption through
common kitchens, public lounges, and co-working spaces, lowering individual costs and increasing
social connectivity (Figure 2).

e Scalable Design Solutions: Prefabricated and modular construction methods reduce costs, making
co-living spaces more affordable and adaptable to a variety of metropolitan environments.

Social Integration and Community Engagement

o Communal Areas with Intentional Design: Thoughtfully constructed lounges, rooftop gardens, and
dining areas promote spontaneous interactions and group activities, establishing a sense of
belonging.

o Flexible Social Spaces: Interior design should strike a balance between communal and private
sections, with soundproof pods and semi-private alcoves for privacy while retaining vibrant, shared
zones for interaction.

e Cultural and Inclusive Design: Spaces should be flexible to varying resident demographics, with
aspects reflecting various cultural tastes and lifestyles.

Figure . A co-living spacé.
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Lifestyle Flexibility and Work-Life Balance

Multifunctional Interiors: Co-living spaces must accommodate both work and relaxation.
Dedicated co-working spaces, ergonomic home office setups, and acoustic treatments promote
productivity while retaining a comfortable domestic environment.

Adaptive Furniture and Modular Layouts: Interiors should include furniture that can be rearranged
for different activities, allowing people to tailor their environments to their needs.

Zoning for Different Activities: The division of spaces into quiet, social, and recreational zones
guarantees that inhabitants can work, relax, and engage in situations that are appropriate for their
needs.

INTERIOR DESIGN SOLUTIONS FOR CO-LIVING SPACES

Figure 3. Collaborative spaces.

Collaborative Spaces: Open-plan living rooms and dining areas promote shared experiences and
social bonding. Co-working spaces are provided with high-speed internet, ergonomic furniture, and
soundproof booths for remote work. Flexible common rooms that can be modified for community
events, workshops, or private gatherings (Figure 3).

Sustainable Design: Using biophilic components, like indoor plants, green walls, and natural
lighting, to improve well-being. To lessen environmental effects, consider using eco-friendly
materials such as reclaimed wood, bamboo, and recycled textiles. Using energy-efficient
technologies, like LED lighting, passive ventilation, and smart thermostats, to reduce resource use.
Community and Well-Being: Lighting design that incorporates warm ambient lighting for relaxation
and task lighting for productivity. Acoustic treatments, such as fabric panels and rugs, are used to
create a noise-balanced environment that encourages both social interaction and serene retreat.
Personalized design elements, such as flexible storage options and changeable decor, can help
individuals feel more in control and comfortable in their homes.

LITERATURE REVIEW
The Concept of Co-Living

Co-living is not a novel notion; it has evolved over centuries, from religious groups to current shared

housing forms. The concept of communal living has always been motivated by the need for
affordability, shared resources, and a sense of community. This chapter delves into the historical
foundations of co-living, its change in the twentieth century, and its emergence as a structured enterprise
in the modern world [5].

History and Evolution of Co-Living
Early Communal Living: The Foundations of Co-Living

Throughout history, shared living has taken many forms and is firmly rooted in many cultural, social,

and economic systems.

© JournalsPub 2025. All Rights Reserved 44



International Journal of Sustainable Building Technology
Volume 8, Issue 2
ISSN: 2583-3278

Monasteries: Monasteries were early instances of communal life, with monks sharing meals and
working together. The system emphasized simplicity, discipline, and mutual assistance, with all
members working on farming, cooking, and upkeep.

Kibbutzim: In Israel, kibbutzim are cooperative agricultural communities where members work,
live, and rule together. Based on socialist principles, kibbutzim guaranteed that resources were
allocated evenly among members, promoting a strong feeling of community and shared
responsibility (Figure 4).

Communes: Throughout history, various societies have experimented with intentional
communities, which are generally founded on common religious, political, or social ideas. These
concepts, which ranged from 19th-century utopian communes to hippie communes in the 1960s,
emphasized collective ownership, sustainability, and alternative social structures (Figure 5).

Figure 5. Communes.

Co-Living in the 20th Century: Urban Shared Living
As urbanization increased in the twentieth century, co-living became a viable housing option,
especially for students, travellers, and young professionals.

University Dormitories: With rising school prices and increased migration to cities for higher
education, colleges created dormitories (hostels) — shared living quarters with communal dining
and study areas — to provide students with cheap housing. Dorms encouraged young people to
socialize, collaborate, and share chores, paving the way for current co-living (Figure 6).
Hostels: Hostels were low-cost accommodations that supplied passengers with temporary co-
living arrangements, including dormitory-style bunk beds, communal kitchens, and social areas.
This configuration gained popularity among hikers and cost-conscious professionals.
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o Shared Apartments: With increasing housing costs in urban centers, shared apartments became
a necessity. Roommates would split rent, utilities, and household chores, making city life more
affordable. This informal co-living model laid the groundwork for more organized and
intentional shared housing systems [6].

Figure 6. University dorm.

Rise of Modern Co-Living: The Branded Co-Living Revolution
Structured, commercial co-living places have emerged in the twenty-first century to meet the needs
of'a mobile, experience-driven generation. Unlike traditional shared flats, these professionally managed
co-living spaces provide fully furnished private rooms, common areas, and community events.
o We-Live: We-Live, one of the first large-scale co-living businesses, provided short-term, flexible
leases with luxury amenities, networking events, and an integrated social atmosphere (Figure 7).
e The Collective: The Collective, a London-based co-living provider, created luxury shared living
spaces complete with coworking zones, wellness facilities, and tailored social activities.
e Roam and Common: These companies offer global, flexible co-living solutions that allow
residents to roam between places without long-term commitments, which appeals to digital
nomads and remote workers.

Figﬁre 7. WE-Live space.
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Gen-Z’s Unique Needs and Preferences

Gen Z, born between 1997 and 2012, has altered the way people live, work, and communicate. Unlike
earlier generations, they have grown up in a society impacted by technology, climate change awareness,
and economic concerns, prompting them to prioritize flexibility, sustainability, community, and digital
integration in their lifestyle decisions.

One of the most significant changes in modern living is the growth of co-living spaces, which are
tailored to Gen Z’s specific needs. Unlike typical housing, co-living arrangements provide shared
resources, active social interactions, and a seamless integration of work and pleasure. This chapter
delves into the major factors that make co-living spaces perfect for Generation Z, focusing on their
changing work culture, environmentally sensitive mindset, desire for meaningful social relationships,
and reliance on smart technology (Figure 8).

MULTI-TASKING HAVING SHORT ATTENTION
SPAN
| DIGITAL NATIVES

TECH-SAVVY
ABSORBING INFORMATION s

Figure 8. Gen-Z’s characteristics.

Digital Nomad Culture and Remote Work

Unlike previous generations, who were confined to corporate headquarters and long-term housing,
Generation Z thrives on remote work, freelancing, and gig economy opportunities. Many people choose
the digital nomad lifestyle, which allows them to work from any location while maintaining flexibility
and work-life balance. This trend has resulted in a need for hybrid living-working settings in which
occupants may easily switch between work and recreation.

Key Features of Work-Oriented Co-Living Spaces

e Dedicated Co-Working Spaces: Rather than working in cramped apartments or cafés, Generation Z
prefers fully equipped co-working spaces within their homes. These areas have high-speed internet,
ergonomic chairs, standing desks, private booths for video chats, and soundproofed meeting rooms
[7].

o Flexible Leasing Models: Numerous members of Generation Z move frequently for jobs, making
short-term leases, co-living memberships, and pay-as-you-go accommodations more appealing than
traditional renting arrangements.

e Networking and Collaboration Zones: Community-led networking events, startup incubators, and
communal workstations enable inhabitants to cooperate, learn, and advance their careers.

Importance of Sustainability and Eco-Friendly Design

Gen Z is one of the most environmentally concerned generations, aggressively seeking sustainable
home options that reflect their ideals. They prefer eco-friendly products, renewable energy sources, and
waste-reduction measures to reduce their environmental impact.
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Key Sustainability Features of Co-Living Spaces

o Using Renewable Materials: Bamboo, cork, recovered wood, and repurposed metal, promotes
sustainability and reduces waste.

o FEnergy-Efficient Systems: Solar panels, smart thermostats, and motion-sensor LED lighting can
improve energy efficiency in homes.

o Water Conservation Strategies: Implementing low-flow faucets, rainwater harvesting systems, and
graywater recycling can reduce water waste.

e Zero-Waste Initiatives: Recycling programs, composting stations, and refillable grocery options
promote sustainable living among locals.

Demand for Social Interaction and Mental Well-Being

Despite being heavily connected online, Generation Z experiences higher rates of loneliness and
mental health issues than prior generations. As a result, they prioritize in-person social interactions,
community involvement, and emotional well-being in their living settings.

Key Social and Wellness Features of Co-Living Spaces

o Community Kitchens and Shared Dining Areas: Cooking and dining together promote bonding and
cultural exchange, leading to friendships among residents.

o Social Lounges and Recreational Spaces: Co-living communities offer gaming zones, rooftop
patios, libraries, music studios, and art spaces for residents to relax and socialize.

o Mental Health-Focused Spaces: Meditation rooms, quiet reading areas, indoor gardens, and
biophilic designs promote mental health and relaxation.

Smart Technology Integration

Gen Z is the first generation to have grown up in a period of smartphones, artificial intelligence, and
automation, making technology-enabled homes a necessity rather than a luxury. Co-living spaces that
incorporate smart home technology, Al-powered customization, and digital connectivity are
particularly appealing to this tech-savvy demographic (Figure 9).

Key Smart Features of Co-Living Spaces

o JoT-Enabled Homes: Automate lighting, security, and climate management for a seamless living
experience.

e Al-Driven Personalization: Al assistants customize temperature, audio, and lighting settings based
on user patterns.

e Virtual and Augmented Reality Social Spaces: VR-powered lounges enable remote interactions,
digital meets, and immersive entertainment experiences.

\
: ]
Dimmer |
' -~ Water Heater

Dimmer Bk Control

...‘-‘x.‘ u__“IR

Internet Control

15" Wall ST
Mount

7" Wirless Table Mount

Touch Screen

Figure 9. Smart technology integration.

Gaps in Literature
Despite the growing popularity of co-living, there is still not enough information on its long-term
social, economic, and psychological effects. Existing research focuses on affordability, flexibility, and
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immediate social advantages, but no deeper insights into sustainability, design influence, or resident
diversity are provided.

Long-Term Social Impact

o Community Sustainability: Do social bonds last throughout time or diminish with life transitions?

o Mental Well-being: Does co-living support long-term mental health, or does it lead to burnout and
social fatigue?

e Resident Dynamics: How do group interactions change as residents arrive and leave?

Interior Design and Resident Experience

o Spatial Design for Interaction: How do furniture layout, circulation, and social areas impact
engagement?

e Balancing Privacy and Personalization: Can personalized private spaces enhance well-being and
satisfaction?

e Biophilic and Sensory Elements: How can nature, lighting, and acoustics impact social dynamics?

Sustainability and Community Engagement

o FEco-Friendly Design: Can sustainable features, like green roofs and communal gardens, promote
social responsibility?

o Shared Resources: How can sustainability programs promote collaboration and ownership?

Resident Diversity and Inclusive Design

e Generational and Cultural Diversity: How do mixed age and multicultural people adapt to shared
living situations?

e Adaptive Spaces: Can designs meet diverse privacy, interaction, and lifestyle needs?

KEY DESIGN PRINCIPLES FOR CO-LIVING SPACES
Sustainability in Design

Sustainability is a key consideration in modern architecture and interior design, and co-living spaces
are at the forefront of this trend. As urban populations grow and environmental concerns rise, there is a
greater need than ever for eco-friendly, energy-efficient, and waste-conscious living environments [8].

For Generation Z, sustainability is more than simply a feature; it is an integral component of their
lifestyle choices. They actively seek out living environments that use recycled materials, energy-
efficient technologies, ethical waste management, and biophilic design to reduce their environmental
effect (Figure 10).

Use of Recycled and Upcycled Materials

One of the most effective ways to reduce environmental impact in co-living spaces is to incorporate
recycled, upcycled, and repurposed materials into construction and interior design. This reduces waste,
decreases reliance on virgin resources, and repurposes materials in a creative and meaningful way.

Key Sustainable Materials Practices

o Furniture Made from Reclaimed Wood and Metal: Instead of mass-produced plastic and synthetic
materials, furniture and decor are made from salvaged wood, recycled metal, and repurposed
industrial pieces. These materials provide a distinct character to spaces while also encouraging
sustainability (Figure 11).

o FEco-Friendly Flooring Options: Bamboo, cork, and recycled rubber are examples of sustainable
flooring alternatives that are both durable and stylish.

o Low-Impact Finishes: Paints and finishes used in co-living spaces are often low-VOC (Volatile
Organic Compounds) to improve indoor air quality and reduce harmful emissions.
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e Modular Construction to Reduce Material Waste: Modular building approaches, which involve
prefabricating components of a space off-site, eliminate on-site waste while also creating efficient,
adaptable structures that may be altered as needed.

Solar PV

Grey Water
Recycling

System Dual Flush

Toliet

! Water
Collectio AN

Hot Wate
Recirculat

High Efficiency
Water Heating
System

Energy Effici
Heating and Coo
System

Appliances

Figure 10. Sustainability features.

Cellulose Plastic lumber

Living plants Solar cells Carpets tiles ne |

walls
Figure 11. Sustainable materials.

insulation

Energy-Efficient Architecture
Energy efficiency plays an important role in co-living environments, since shared amenities and
common areas can greatly influence total energy usage. Utilizing intelligent design approaches can aid
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in minimizing energy consumption while preserving comfort and utility. Important Features for Energy
Efficiency:

Solar Panels for Renewable Energy: Many contemporary co-living spaces utilize solar panels
for renewable energy, which helps decrease reliance on fossil fuels and minimizes electricity
costs for those living there.

Passive Cooling and Heating Systems: Natural ventilation techniques, thermal mass materials,
and designs that promote cross-ventilation assist in maintaining indoor temperatures without
overly relying on air conditioning or heating systems

Smart Thermostats and Automated Climate Control: Automated climate control systems with
smart thermostats adjust temperature settings based on patterns of occupancy, ensuring efficient
energy use.

High-Performance Insulation: Effective insulation made from eco-friendly materials, such as
sheep wool, cellulose, or aerogel, minimizes heat loss during winter and maintains cooler
interiors in summer, thus reducing energy usage.

Waste Management Strategies

In a communal living setting where various individuals share amenities, effective waste management
is an essential concern. Sustainable design incorporates strategies for minimizing waste, along with
recycling and composting systems, to facilitate the effortless adoption of environmentally friendly
practices by residents.

Important Initiatives for Waste Management

A zero-water
discharge community
Thanisandra, Bangalore, India

Zero-Waste Kitchens: Co-living kitchen setups incorporate bulk food dispensers, reusable
containers, and compost bins, promoting a reduction in food and packaging waste among residents
(Figure 12).

Composting Systems: Organic waste is transformed into compost, which can be utilized in on-site
gardens or rooftop farms.

Recycling Stations in Living Spaces: Common areas feature clearly labeled recycling bins for
plastic, glass, metal, paper, and e-waste, making it easy for all residents to dispose of waste
sustainably.

Water-Saving Fixtures: Low-flow faucets, dual-flush toilets, and water-efficient dishwashers help
minimize unnecessary water usage, ensuring resources are used sustainably.

LI - 87/

Figure 12. A zero-water discharge community, Thanisanra, Bangalore, India.

Biophilic Design and Green Spaces

Biophilic design is an architectural approach that integrates natural features into residential
environments, encouraging mental well-being, enhancing air quality, and supporting sustainability.
Given Gen Z’s preference for nature-inspired living spaces, co-living environments are incorporating
green elements to reduce stress and improve overall well-being. Key Elements of Biophilic Design:
(Figure 13).
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e [ndoor Plants and Green Walls: Living plant walls enhance indoor air quality, help regulate
humidity, and create a serene atmosphere inspired by nature.

e Rooftop Gardens and Urban Farms: Numerous co-living environments include rooftop gardens
where residents can cultivate their own food, promote community spirit while cutting down on
carbon emissions linked to food transport.

o Maximizing Natural Light: Expansive windows, skylights, and surfaces that reflect light decrease
the reliance on artificial lighting, which lowers energy usage and boosts mood [9].

o  Water Features and Natural Materials: Indoor water features, stone textures, and wooden
elements introduce a natural, tranquil element to living areas, strengthening the bond with nature.

llwm

L

Figure 13. Biophilic design.

Shared Spaces and Social Interaction

Socializing is central to co-living arrangements. In contrast to conventional apartments, co-living
setups are intended to promote community involvement, teamwork, and shared experiences, all while
providing areas for individual privacy and leisure. Carefully crafted interiors can facilitate spontaneous
interactions, cultivate a sense of community, and enhance general well-being.

Designing Shared Spaces

Shared spaces are central to co-living settings, serving as focal points for social engagement,
teamwork, and leisure. Careful design promotes spontaneous interactions while maintaining a
comfortable and practical environment for every user.

ESSENTIAL ATTRIBUTES OF SHARED SPACES IN CO-LIVING SETTINGS
Open Floor Plans for Seamless Interaction

An open-concept design is an essential element of socially engaging interiors. By minimizing
physical division, these designs foster spontaneous discussions and group interactions (Figure 14).

e Living Rooms as Social Centers: Spacious, open living areas with diverse seating options (such
as couches, bean bags, and community benches) facilitate social engagement.

o Shared Kitchens and Dining Spaces: Open kitchen layouts featuring long dining tables, bar
counters, and communal cooking areas establish a welcoming atmosphere for shared meals and
connection.

o Versatile Co-Working Environments: Open office layouts with shared desks, long tables, and
collaborative spaces are ideal for freelancers, remote employees, and students.

Co-Working Lounges with Ergonomic Furniture
As remote work and digital nomadism gain traction, co-working lounges have become a vital
component of contemporary co-living environments. These spaces ought to be crafted to foster
productivity and promote social interactions, providing:
o FErgonomic Seating: Relaxing chairs and adjustable desks minimize discomfort during long
periods of work.
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o Booth-Style Seating and Long Tables: This combination supports both concentrated tasks and
collaborative discussions.

o [ntegrated Technology: Wireless charging options, power sources, and soundproof phone booths
improve overall convenience.

Figure 14. Open floor layout and versatile co-working environment.

Balancing Privacy and Community Interaction

Although co-living environments highlight communal living, maintaining personal privacy is also
crucial. Design approaches should account for varying degrees of interaction by integrating secluded
areas, movable dividers, and soundproofing features.

Adjustable Partitions for Flexible Space Usage
Movable walls, curtains, and foldable partitions allow for the transformation of shared spaces into
semi-private areas, catering to varying needs (Figure 15).
e Sliding Glass Walls: These provide the option for either an open or closed setting according to
personal preference.
e Retractable Fabric Screens: These lightweight and visually appealing partitions deliver
temporary seclusion without making the area feel enclosed.
e Foldable Panels in Living Areas: These separate expansive communal spaces into cozier, more
intimate zones, increasing the versatility of the environment.

Soundproof Pods for Focused Work
Not every interaction in co-living environments is social; some necessitate solitude and intense
concentration. Incorporating soundproof pods enables residents to engage in work, study, or leisure
without interruptions from their surroundings (Figure 16).
o Phone Booths for Confidential Calls: These small pods create a peaceful setting for making calls,
participating in virtual meetings, or engaging in personal contemplation.
o Quiet Workspaces: Enclosed, soundproof rooms, distinct from communal areas, are designed for
concentrated activities [10].

Figure 15. Adjustable partition.
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Multifunctional and Modular Furniture

e One of the major obstacles in co-living is optimizing space. Using multifunctional and modular
furniture enhances usability while maintaining visual appeal.

e Compact living environments need adaptable furniture solutions that can serve various purposes.

Iz i
Figure 16. Soundproof pods.

Foldable Desks, Wall Beds, and Stackable Seating

e Foldable Desks and Murphy Beds: Workstations that can be tucked away when not in use conserve
precious space.

e  Stackable and Nesting Seating: Chairs and stools that stack or nest provide flexibility for larger
gatherings.

o Sofa Beds and Expandable Tables: These accommodate both solo and group needs, adjusting to
evolving circumstances (Figure 17).

Smart Storage Solutions for Compact Living
Hidden storage options and modular shelves improve organization in small areas.
e Storage drawers under the bed make use of the empty space below for your belongings.
e Wall-mounted shelves help maximize vertical storage while keeping the floor space clear.
e Furniture that can serve multiple functions (such as an ottoman that contains storage) helps
minimize clutter (Figure 18).

Figure 17. Adaptable furniture.

Impact of Colors, Lighting, and Acoustics

The atmosphere of co-living spaces is greatly affected by interior components such as color, lighting,
and sound management. It is essential to thoughtfully select these elements to improve mood, foster
productivity, and promote social engagement.
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Figure 18. Smart storage.

Color Psychology in Social and Private Spaces
The selection of colors significantly influences the energy and emotions present in a space.

Warm Colors: (Orange, Red, and Yellow): Employed in communal areas to foster a welcoming
and vibrant environment.
Cool Colors: (Blue, Green, and Teal): Utilized in private spaces to encourage relaxation and

focus.
Neutral Shades: (Beige, Gray, and White): Act as a flexible foundation that enhances both social

and personal zones.

Lighting Design for Functionality and Ambiance
Proper lighting plays a vital role in establishing the atmosphere and functionality of a space. In co-
living environments, it’s essential to incorporate various types of lighting to support different activities.

Cozy Lighting for Comfort: Gentle, adjustable lighting in common areas and sleeping quarters
fosters a warm, intimate environment.
Bright and Cool Lighting for Efficiency: White light in work areas promotes concentration and

alertness.
Adaptive Lighting with Smart Features: Intelligent lighting systems modify brightness according
to the time of day and the preferences of the residents (Figure 19).

AS SEEN ON

4
¥

Figure 19. Smart lightings.
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Acoustic Paneling to Reduce Noise Disturbances
Because co-living environments host several residents, managing sound is crucial for comfort:
Acoustic wall panels and ceiling baffles: Reduce excessive noise in busy spaces such as lounges and
kitchens (Figure 20).
e Soft furnishings, such as rugs, upholstered chairs, and curtains, help absorb sound and enhance
acoustic performance.
e Creating designated quiet spaces (like bedrooms and reading areas) away from social zones
reduces noise disturbances.

Effectively Reduce Noise

The sound enters the small holes of the cotton body
and is absorbed by the air in the small

Figure 20. Acoustic panels on walls.

Smart Technology in Co-Living

o  Smart Thermostats: Devices, like Nest or Eco-bee, enable residents to manage temperature
effectively, conserving energy while creating a customized and comfortable atmosphere. These
systems can also adapt automatically based on the routines of the residents, improving both
convenience and energy savings.

o Smart Lighting and Security: The use of smart lighting systems that can be managed remotely
increases convenience and minimizes energy waste. Smart security features — including keyless
access, video monitoring, and motion detection — provide reassurance and protection for the
building while delivering a contemporary, tech-forward living experience to residents.

e High-Speed Internet: In the current digital landscape, having dependable high-speed internet is
crucial for remote work, social interactions, and connectivity. A consistent and fast internet
connection is essential for young, tech-oriented residents who depend on the internet for both work
and personal activities.

o Community Apps: Numerous co-living spaces feature specialized applications or platforms that
allow residents to engage, organize events, or communicate regarding shared activities or space
reservations. These apps can also keep residents updated on community events, promoting
engagement and fostering a stronger sense of belonging. The incorporation of technology within
co-living spaces improves convenience, community interaction, and sustainability (Figure 21).

CASE STUDIES AND RESEARCH METHODOLOGY
Case Study
Urban Co-Living Project
In light of India’s rapidly growing urban environment, ZoloStays stands out as a model co-living
company that skillfully meets the preferences of Generation Z. Founded in 2015, ZoloStays has
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expanded throughout key Indian cities, providing a blend of cost-effectiveness, community-oriented
living, and eco-friendly practices (Figure 22).

c

COLIVE

POWER OF CO

Figure 22. ZéloStays, Bangalore, India.

Design Elements Fostering Social Interaction and Sustainability

Communal Spaces: ZoloStays carefully crafts communal spaces, like kitchens, lounges, and
recreational areas, to promote social interaction among residents. These environments are
thoughtfully arranged to inspire personal connections, helping to cultivate a lively community
spirit.

Flexible Leasing: Acknowledging the fast-paced lifestyles of Gen Z, ZoloStays provides adaptable
lease options that enable residents to adjust their living situations to align with their changing
personal and career paths.

Technological Integration: Recognizing the digital tendencies of Gen Z, ZoloStays incorporates
IoT technology to effectively manage utilities like electricity and water billing. This enhances
operational efficiency while also promoting sustainable consumption habits.

Sustainable Practices: ZoloStays is dedicated to ecological responsibility by utilizing energy-
saving appliances and encouraging resource-sharing systems typical of co-living. This strategy
reduces the environmental impact of city living, aligning with the environmentally aware principles
of Gen Z.

Community Engagement: Consistently held events, workshops, and social gatherings at ZoloStays
locations foster a feeling of togetherness and shared identity among residents, catering to Gen Z’s
preference for community-focused living.

Eco-Friendly Co-Living Space

In the Indian context, J-House, a newly finished skyscraper in Mumbai created by Malik Architecture,

serves as a prime example of an urban residential project that incorporates sustainability into all aspects
of its design, aligning perfectly with the environmental priorities of Generation Z (Figure 23).
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s

Figure 23. J-House, Mumbai, India.

Sustainable Design Elements

o Site Integration and Green Spaces: The structure is thoughtfully positioned away from the street,
which allows for a garden filled with local plant varieties. This layout promotes a cooler
microenvironment, improves urban biodiversity, and offers residents a natural escape from the
hustle and bustle of the city.

o Courtyard-Centric Apartments: Every unit, called a “bungalow,” is centered around a courtyard
that faces north. This layout enhances the influx of natural light and airflow, minimizing the need
for artificial lighting and mechanical cooling, which contributes to energy savings.

o  (Climate-Responsive Facade: The western front, subjected to harsh sunlight and heavy monsoon
rains, incorporates shaded verandas fitted with adjustable aluminum panels. These panels enable
occupants to control sunlight and airflow, improving comfort and reducing energy use.

e Use of Sustainable Materials: The building features environmentally friendly materials, like oak,
teak, and limestone, are selected for their long-lasting qualities and low ecological footprint. This
choice highlights a dedication to sustainability and visual appeal.

e Biophilic Design Elements: Incorporating natural features, such as houseplants and organic
materials, helps establish a bond with nature, enhancing mental health and resonating with Gen Z’s
fondness for biophilic design.

Alignment with Gen Z Values

Generation Z highly values environmental sustainability and overall well-being. The design of J-
House embodies these values by focusing on energy efficiency, incorporating sustainable materials, and
developing areas that support both physical health and mental wellness. The careful inclusion of natural
elements and features that respond to the climate aligns with Gen Z’s aspiration for living spaces that
are environmentally responsible and promote well-being.

International Co-Living Spaces

In the international arena, co-living arrangements have adapted to specifically meet the needs of
Generation Z, prioritizing affordability, flexibility, community involvement, and sustainability. A
prominent example is The Social Hub (previously known as The Student Hotel), which has built a
strong presence throughout Europe.

Founded by Charlie MacGregor, The Social Hub has created an innovative hybrid model that merges
student housing with hotel-like facilities, appealing to students, business travellers, and young
professionals. The design emphasizes communal settings with upscale interiors, incorporates co-
working spaces, and promotes a sense of community among its residents. This model has shown to be
resilient, particularly during the pandemic, by providing an optimal environment for students and
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supporting remote workers, aligning well with changes in travel patterns following the pandemic
(Figure 24).

— AL

A
Figure 24. Students’ complex, the Social Hub, Europe.

RESEARCH DESIGN

We utilized a mixed-method approach to gather both qualitative and quantitative data from three co-
living spaces — ZoloStays, J-House, and The Social Hub. This comprehensive method enabled us to
gain a thorough understanding of the impact these spaces have on residents as well as their operational
functionality.

Interviews

We carried out detailed interviews with a varied selection of residents, facility managers, and
designers affiliated with each of the co-living spaces. These interviews provided valuable insights into
resident experiences, design feature preferences, and the role these environments play in fostering social
engagement and overall well-being. Additionally, we spoke with management and owners to gain
insight into their business models, community-building strategies, and sustainability initiatives.

Surveys/Questionnaires

Residents from ZoloStays, J-House, and The Social Hub participated in surveys. These instruments
featured both closed and open-ended questions to assess resident satisfaction regarding space
configurations, social interaction amenities, sustainability initiatives, and the integration of technology.
We also inquired about how well the living environments balance professional and personal needs.

Site Visits and Observations

The research team conducted field visits to gain firsthand observation of the spaces. We evaluated
how residents engage with communal areas, the effectiveness of the design elements, and the actual
implementation of sustainable practices. These observations were essential for determining how design
choices affected the overall living experience within these environments.

Document Review

We analyzed official documentation, such as architectural layouts, marketing collateral, and
sustainability reports, to enhance our understanding of each company’s design philosophy, market
positioning, and sustainability efforts (Figure 25).

Sampling and Participants
Sampling for Interviews

We utilized purposive sampling to choose our interview participants. Those involved included
residents, designers, and managers with direct engagement in the co-living environments. To ensure a
variety of viewpoints, we selected residents according to their demographics (age, profession, and
sustainability orientation) and their duration of stay.
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Key Factors Influencing Gen Z’s Preference for Co-Living Spaces in India
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Figure 25. Factors influencing Gen-Z’s preference in co-living spaces in India.

Sampling for Surveys

For the surveys, we implemented random sampling to capture a wide array of resident experiences.
Each co-living facility had between 100 and 200 respondents from various age demographics,
professions, and lengths of stay. This diversity enabled us to assess how different elements, such as
affordability, sustainability, and social engagement, influenced residents’ experiences.

Participants

e ZoloStays: The residents mainly consisted of young professionals and students in urban India who
were searching for budget-friendly housing options.

e J-House: This space targeted eco-conscious and affluent Gen Z individuals in selected urban areas
of India who were in pursuit of a luxurious yet sustainable lifestyle.

o  The Social Hub: This facility catered to international Gen Z residents, including those focused on
careers who value community involvement and work-life balance in Europe.

Data Analysis
Quualitative Data

Thematic Analysis was performed on the transcripts from interviews, site observations, and responses
from open-ended surveys. Significant themes that emerged included community involvement,
adaptability in design, eco-friendliness, and social interaction. It was noted that residents in all areas
appreciated social spaces and environmentally friendly attributes, but their satisfaction levels varied
depending on whether the focus was on affordability or luxury.

Quantitative Data

Descriptive statistics were employed to summarize the survey results concerning characteristics such
as affordability, adaptability, and social interaction. Generally, satisfaction ratings were higher in The
Social Hub for luxury and community aspects, while ZoloStays achieved greater satisfaction related to
affordability and flexibility. A comparative analysis using ANOVA revealed that residents of J-House
rated sustainability and personal comfort more favorably than those in other residences, while The
Social Hub stood out for its community engagement and technology features.

Triangulation

Data from interviews, surveys, and site observations were cross-verified to support the findings. The
integration of these sources affirmed that flexibility and sustainability were widely appreciated, with
distinct differences observed in how these elements were incorporated based on the market orientation
(affordable, luxury, or hybrid living).
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COMPARATIVE ANALYSIS

Key Differences

Community Integration

o Global Examples: The Social Hub connects local businesses, freelancers, and entrepreneurs through
shared workspaces, promoting community involvement.

e [ndian Examples: Primarily aim to provide accommodation with less focus on merging workspaces
or nurturing professional connections within the community.

Design and Amenities

o Global Examples: Highlight upscale interiors and a mix of private and shared areas, offering a
boutique hotel atmosphere.

e [ndian Examples: Focus on practicality and budget-friendliness, featuring straightforward designs
and essential amenities to minimize expenses.

Sustainability

o Global Examples: Integrate eco-friendly practices such as energy-efficient appliances, sustainable
building materials, and biophilic design concepts.

o [ndian Examples: Although some sustainable features exist, they are not as deeply embedded within
the design and operations.

Key Insights

o ZoloStays: 1t is tailored mainly for cost-effectiveness, providing adaptable spaces that promote
social interaction in an economical setting.

e J-House: emphasizes luxury and sustainability, crafting an aspirational living environment that
merges natural elements with eco-conscious features.

e The Social Hub: presents a more upscale, hybrid approach, blending residential and professional
spaces with an emphasis on community involvement, networking, and sustainability.

CONCLUSION AND RECOMMENDATIONS
Summary of Findings

The research emphasizes co-living as a contemporary solution to the housing issues faced by Gen Z,
merging cost-effectiveness, sustainability, and community interaction within its framework. Key
findings include

o Designing Space and Promoting Social Interaction: Open-concept layouts, communal
multifunctional areas, and thoughtful zoning create a harmony between community engagement
and individual privacy, nurturing a lively and inclusive setting.

e Sustainability at the Core: Use of eco-conscious materials, energy-saving systems, and biophilic
design reflects Gen Z’s dedication to sustainability while enhancing resident wellness and
lowering environmental impact.

e Versatile and Flexible Spaces: Modular configurations, movable dividers, and adjustable
furnishings enable customization and multifunctionality, catering to the changing lifestyle
requirements of residents.

e Tech-Enhanced Living: Integration of smart home technologies, loT-connected appliances, and
digital community platforms boosts convenience, safety, and operational efficiency, enriching
the co-living experience.

o Affordability and Emotional Well-Being: Apart from being financially accessible, thoughtfully
designed environments foster emotional stability and social inclusion, alleviating urban stress
and ensuring satisfaction for residents in the long run.

Practical Recommendations

The research emphasizes co-living as a contemporary solution to the housing issues faced by Gen Z,
merging cost-effectiveness, sustainability, and community interaction within its framework. Key
findings include.
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Designing Space and Promoting Social Interaction: Open-concept layouts, communal
multifunctional areas, and thoughtful zoning create a harmony between community engagement
and individual privacy, nurturing a lively and inclusive setting.

Sustainability at the Core: Use of eco-conscious materials, energy-saving systems, and biophilic
design reflects Gen Z’s dedication to sustainability while enhancing resident wellness and
lowering environmental impact.

Versatile and Flexible Spaces: Modular configurations, movable dividers, and adjustable
furnishings enable customization and multifunctionality, catering to the changing lifestyle
requirements of residents.

Tech-Enhanced Living: Integration of smart home technologies, IoT-connected appliances, and
digital community platforms boosts convenience, safety, and operational efficiency, enriching
the co-living experience.

Affordability and Emotional Well-Being: Apart from being financially accessible, thoughtfully
designed environments foster emotional stability and social inclusion, alleviating urban stress
and ensuring satisfaction for residents in the long run.

Limitations of the Study
While the study employs a thorough methodology, certain limitations could affect the reach,
generalizability, and relevance of its conclusions.

Restricted Access to Co-Living Spaces: Full access to functioning co-living environments can be
difficult to achieve due to business-related limitations and privacy issues, which might restrict
the variety of case studies.

Issues with Generalizability: The diversity of co-living models—ranging from budget-friendly
options to high-end, technology-driven hubs—makes it challenging to apply conclusions
universally across various socio-economic settings.

Subjectivity in Qualitative Evaluation: The analysis of resident interviews and thematic
interpretation may be swayed by researcher bias, even with attempts to uphold objectivity
through validation techniques.

Response Bias in Surveys and Interviews: Participants might offer socially acceptable answers
instead of their true feelings, which could compromise the accuracy of the data. Furthermore,
survey fatigue may limit the depth of responses.

Changing Landscape of Co-Living: As trends in lifestyle, technology, and housing policies
evolve, the findings might need to be revisited in the future to maintain their relevance.

Future Implications

The success of co-living relies on scalable, inclusive, and innovative design approaches that prioritize
community-driven architecture, sustainable practices, and advancing technologies. Co-living extends
beyond mere housing; it is redefining the future of urban living by cultivating resilient, collaborative,
and environmentally conscious communities.

Long-Term Effects of Co-Living on Gen Z: Future research could investigate how co-living
arrangements affect Gen Z’s social behaviors, career trajectories, and mental health over time.
Technological Innovations: Studies on the incorporation of cutting-edge technologies, such as
Al-enhanced smart homes and sustainability innovations (e.g., energy-efficient solutions), within
co-living environments could shed light on the future of residential spaces.

Cultural Differences: Comparative analysis across various regions and cultures may offer a more
comprehensive understanding of how Gen Z’s values — like sustainability and community — are
represented in co-living designs worldwide.

Economic Models of Co-Living: Examining the financial sustainability and affordability of co-
living arrangements, especially in urban settings, could aid developers in refining their
approaches to attract Gen Z while ensuring profitability.
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Health and Well-Being: Investigating the impact of biophilic design and features that focus on
mental health in co-living environments could provide valuable insights into their effectiveness
in improving residents’ well-being and productivity.

REFERENCES

1.
2.

3.

10.

Gifford R. Environmental psychology: Principles and practice. 5th ed. Optimal Books; 2014.
Montgomery C. Happy city: transforming our lives through urban design. Farrar, Straus, and
Giroux; 2013.

Coulter R. Parental background and housing outcomes in young adulthood. InHousing Careers,
Intergenerational Support and Family Relations 2020 Jun 9 (pp. 55-77). Routledge.

Mellner C, Niemi M, Pollanen E, Osika W. Enhancing social and individual sustainability in urban
co-living. International Journal of Housing Markets and Analysis. 2021 Nov 12;14(5):1129-44.
United Nations Habitat. The future of urban living: Co-living as a sustainable solution for housing
shortages. UN-Habitat Urban Futures Report; 2021.

World Green Building Council. Sustainable buildings and the role of co-living in urban planning.
WGBC Annual Report; 2019.

Casier C. The coliving market as an emergent financialized niche real estate sector: a view from
Brussels. Housing Studies. 2024 Oct 20;39(9):2355-76.

Eling E, Asikkutlu HS, Kaya LG. Concept of co-living and its application: The case study of
Padova. Journal of Architectural Sciences and Applications. 2023;8(1):54-66.

Santhosh S, Sushmitha D, Rajeev N. Wedges and Peripheries: Exploring Food. Sustainable Digital
Technology and Ethics in an Ever-Changing Environment: Volume 1. 2025 Jul 13;236:189.
Scholz A. Boommate as a Customer-centric Approach to Tackle Economic Pressures in the Urban
Housing Crisis (Master's thesis, Universidade NOVA de Lisboa (Portugal)).

© JournalsPub 2025. All Rights Reserved 63



