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Frames of Childhood, Faces of the Brand: An Analysis of Instagram Pages of 
Turkish Children’ Universities

Assoc. Prof. Dr. Hediye AYDOĞAN*1

1Akdeniz University, Faculty of Communication, Department of Advertising, Antalya, Türkiye, hediyeaydogan@akdeniz.edu.tr, 
https://orcid.org/0000-0001-9696-8742. 

ABSTRACT

This study investigates how children’s universities in Türkiye use Instagram to construct institutional brand identi-
ty, represent children visually and symbolically, and engage digital audiences. While higher education institutions 
increasingly leverage social media for strategic communication, limited research has examined how sub-institutions 
targeting children employ branding and representation practices in digital spaces. Focusing on seven EUCU-recog-
nized children’s universities with active Instagram accounts, this study employs a mixed-methods research design 
that combines qualitative content analysis with quantitative engagement metrics. A total of 1,876 posts selected 
through purposive sampling were collected from Instagram via web scraping tools. Brand identity was analyzed 
using Aaker’s Brand Equity Model and Kapferer’s Brand Identity Prism, while child representation was examined 
through Sprokholt’s visual analysis framework. MAXQDA 2020 was used for coding, and SPSS v23 for statistical 
analysis. Findings reveal that institutions using consistent visual branding and portraying children as active indi-
viduals achieved higher engagement. Dynamic formats like reels and the use of call to action also increased user 
interaction. However, cultural specificity and diverse representation remained limited. This research contributes to 
the literature on institutional branding and digital childhood representation, offering insights on building authentic 
and engaging communication strategies on social media for branding.

Key words: Branding, Children’s Universities, Social Media, Children Representation, Mixed-Methods.

Introduction 

In an increasingly digital communication landscape, social media platforms such as Instagram have be-
come essential tools for educational institutions to build brand visibility, shape public perception, and 
engage with target audiences (1,2). Particularly for institutions addressing younger demographics and 
their families, platforms rich in visual storytelling offer strategic advantages in communicating identity 
and values (3). Children’s universities, specialized initiatives aimed at introducing children to academic 
environments and stimulating early learning enthusiasm, represent a unique case of institutional branding 
where both pedagogical vision and public image intersect. 
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Brand identity construction on social media is well-documented in marketing literature. Aaker’s (4) 
Brand Equity Model highlights key components such as brand awareness, perceived quality, brand as-
sociations, and brand loyalty, all of which can be influenced by strategic communication practices. Kap-
ferer’s (5) Brand Identity Prism further expands the framework by identifying six dimensions of brand 
identity: physique, personality, culture, relationship, reflection, and self-image. These frameworks have 
been effectively adapted to analyze higher education institutions, where brand strength correlates with 
recruitment, reputation, and stakeholder engagement (6). Within this scope, Instagram serves as a visual 
stage where brand identity can be actively constructed through recurring elements such as logos, taglines, 
color schemes, and the tone of textual captions. Research shows that visual consistency, authenticity, and 
emotional resonance significantly enhance audience trust and engagement on Instagram (7,8).
Equally important is the representation of children within institutional media. Hall et al.’s (9) theory of 
representation asserts that media images do not merely reflect reality but actively construct it. Similarly, 
Buckingham (10)argues that childhood is a cultural construct shaped by media, often oscillating between 
depictions of innocence and empowerment. In the context of educational branding, how children are por-
trayed – whether as curious learners, passive participants, or active agents – carries implications for how 
institutions position themselves ideologically and socially. 
This study draws on a multi-theoretical framework to explore how children’s universities in Türkiye 
construct their brand identity and represent children through Instagram posts. Brand identity is examined 
through Aaker’s (4) Brand Equity Model and Kapferer’s (5) Brand Identity Prism, which provide analyt-
ical lenses for assessing visual and textual elements such as logos, tone of messaging, color consistency, 
and value propositions (6,7). Meanwhile, the representation of children is analyzed using Sprokholt’s 
(11) framework for analyzing child images on institutional social media, since this framework enables a 
layered analysis of visual and symbolic cues, particularly regarding how children’s agency, emotion, and 
cultural identity are constructed or constrained. 
Past research in media and childhood studies has pointed out that children are frequently underrepresent-
ed or stereotyped in institutional communication (12,13). When they are visible, they are often framed 
within idealized, adult-centered narratives that overlook diversity, agency, and playfulness (14). This 
reinforces the need to critically assess how children’s universities, while educationally inclusive by de-
sign, visually enact or subvert dominant tropes of childhood through their social media presence. Another 
dimension of analysis is audience engagement. Likes, comments, and shares are not merely quantitative 
indicators of popularity, but also signals of relational engagement between institutions and their audienc-
es (15,16). Studies have shown that posts featuring children, particularly those conveying joy, curiosity, 
or success, tend to perform better on engagement metrics compared to generic institutional content (17).
Despite the growing use of Instagram by universities, the strategic branding and representational practic-
es of children’s universities remain underexplored. Most existing studies focus either on university-level 
branding (18) or on media portrayals of childhood in non-educational contexts (19). There is a distinct 
gap in understanding how institutions operating at the intersection of childhood and academia use visual 
and textual narratives to build their identity and connect with stakeholders. This study addresses this gap 
by examining the Instagram accounts of seven EUCU-recognized children’s universities in Türkiye. It 
investigates three core dimensions: [1] the use of brand identity elements; [2] the visual and symbolic 
representation of children; and [3] the levels and patterns of audience engagement as reflected by likes 
and comments. By combining content analysis with engagement metrics, this research not only contrib-
utes to the literature on educational branding and child representation but also offers practical insights for 
the enhancement of digital visibility and relational credibility in child-focused education sectors. 
Based on literature on institutional branding, social media marketing, and child representation, the study 
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proposed the following hypotheses: 
H1: Posts that contain brand identity elements exhibit higher engagement rates.
H2: Posts that depict children in active roles generate more engagement.
H3: Posts that include direct calls to action attract higher levels of user interaction.
H4: Posts featuring dynamic media formats achieve higher engagement rates due to their immersive and 
interactive appeal.
In line with its main purpose, this study adopts a mixed-methods research design, combining qualitative 
content analysis with quantitative engagement metrics, as this design provides both interpretive depth 
and empirical breadth, enabling a more comprehensive understanding of digital communication prac-
tices (20,21). The qualitative component explores symbolic representations and visual strategies, while 
the quantitative strand assesses audience interactions via likes and comments, enabling triangulation 
across data types (22). A purposive sampling method was employed to ensure analytical relevance and 
conceptual consistency (23). From a national list of 53 children’s universities, only those affiliated with 
the European Children’s Universities Network (EUCU) were considered. EUCU recognition signifies an 
institutional commitment to pedagogical quality and international engagement (24). Among 11 eligible 
institutions, two were inactive and two had no Instagram presence, resulting in a final sample of seven 
institutions with active and public Instagram accounts. 
Instagram posts were collected from the official accounts of the seven selected institutions via web scrap-
ing tools. A total of 1,876 posts were sampled. Both visual and textual data were archived, including im-
ages, videos, captions, likes, comments, and follower counts. Stories were excluded due to their ephem-
eral nature. The collected data were analyzed via qualitative content analysis using MAXQDA 2020, and 
the coding scheme was developed deductively, grounded in Aaker’s (4) and Kapferer’s (5) models. For 
the representation of children, the study used Sprokholt’s (11) framework. Furthermore, the quantitative 
engagement was measured using standard social media metrics: number of likes and comments per post. 
To ensure comparability across accounts, an engagement rate was calculated by normalizing interactions 
with follower counts using the following formula: 
Descriptive statistics and cross-tabulations were generated to examine how engagement varies by post 
type, brand marker presence, and child representation strategy. Thus, data were analyzed using SPSS v23 
(8,15).

Main Results

The dataset comprises 1,876 posts in total, collected from the following Instagram accounts: @egeco-
cukuniversitesi (n=137), @harrancocukuniversitesi (n=56), @cocukuniversitesinonu (N=59), @iyteco-
cukuniversitesiofficial (n=183), @ozaygunselcocukuniversitesi (n=809), @informelegitim_cocukistan-
bul (n=307), and @iau_cocukuni (n=325). The disparity in posting frequency among these accounts 
reflects varying levels of strategic communication effort and may influence overall engagement metrics. 
On average, posts that included children’s faces, showed active participation, and used call to action 
had significantly higher engagement rates. Reels and video content generated more user interaction, 
confirming H4. For example, posts with dynamic content averaged an engagement rate 1.6 times higher 
than static visuals. @egecocukuniversitesi and @iytecocukuniversitesiofficial demonstrated the most 
consistent use of brand identity elements such as logos and institutional colors, aligning with H1. These 
posts also tended to receive above-average likes and comments. Conversely, accounts with inconsistent 
branding (e.g., @cocukuniversitesinonu) showed weaker engagement patterns. 
In alignment with Sprokholt’s (11) framework, most posts represented children as joyful, curious, and 
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engaged in structured educational settings. However, variation was observed in the degree of agency 
attributed to children. While @informelegitim_cocukistanbul and @iau_cocukuni frequently portrayed 
children in active roles, others like @harrancocukuniversitesi more often presented children as passive 
participants in ceremonies or group photos. Visual diversity was limited across most accounts, with 
underrepresentation of children with disabilities or from visibly diverse cultural backgrounds. Cultural 
specificity was most evident in @harrancocukuniversitesi, while other accounts displayed a more uni-
versal or sanitized aesthetic. 
Accounts affiliated directly with public universities (e.g., Ege, IYTE, Inonu) displayed stronger align-
ment with strategic branding frameworks, integrating both visual consistency and thematic diversity. In 
contrast, non-university-based accounts like @ozaygunselcocukuniversitesi, despite high output, lacked 
clear visual coherence or identity messaging. These findings support H1, H2, H3, and H4. 

Conclusion

Institutions that maintained strong visual identity elements – such as logos, brand colors, and slogans 
– not only demonstrated higher aesthetic coherence but also achieved greater audience engagement, sup-
porting the idea that strategic branding contributes to digital visibility and credibility. Posts that portrayed 
children as active, expressive participants (rather than passive or symbolic figures) were more likely to 
receive likes and comments, reaffirming the communicative power of dynamic and emotionally resonant 
visuals. While some universities, particularly Ege and IYTE, exemplified consistent and purposeful use 
of Instagram for public engagement, others showed fragmented or underdeveloped strategies. Non-uni-
versity-affiliated institutions with high posting volume lacked a clear branding framework, indicating a 
quantity-over-strategy approach. 
This study underscores the importance of combining visual storytelling, ethical child representation, and 
coherent branding in institutional social media. Future research may expand the scope to include audi-
ence perceptions, longitudinal data tracking, and cross-cultural comparisons. Ultimately, children’s uni-
versities have significant untapped potential to not only showcase their educational mission but also build 
a distinctive digital identity that affirms the value of inclusive, playful, and culturally grounded learning.
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ABSTRACT

Global migration has led to increasingly diverse urban populations, making social inclusion a central concern for 
modern cities (UN-Habitat, 2020). Within this dynamic, international student mobility emerges as a significant com-
ponent of cultural diversity and cross-border engagement (Favell, 2011). The Erasmus+ programme, facilitating 
study and internship mobility, enables young people to interact with different urban and social environments, thereby 
contributing to the shaping of inclusive and resilient cities (European Commission, 2023).
This paper explores the role of international student mobility in promoting social inclusion in urban settings. Draw-
ing on the author’s personal experiences as an Erasmus+ participant in Poland and Finland, and professional observa-
tions as an Erasmus office administrator in Turkey, the study examines intercultural interaction, accessibility to social 
life, and sense of belonging among mobile youth in host cities. The dual perspective—of being both a participant and 
a facilitator—offers an in-depth view of how cities respond to international student presence and how institutions 
contribute to their integration (Gümüş & Gök, 2018).
The study provides recommendations for aligning EU mobility programmes with local inclusion strategies, high-
lighting the mutual benefits for both cities and young people in fostering more inclusive, participatory urban spaces 
(Council of Europe, 2018).

Key words: International Student Mobility, Social Inclusion, Urban Diversity, Erasmus+, Youth Participation

Introduction 

Urban environments are increasingly shaped by global migration patterns. One subset of this phenom-
enon, international student mobility—has gained prominence as part of Erasmus+ and other exchange 
programmes (Cairns, 2017). These young individuals do not only pursue academic goals but also interact 
with local cultures and institutions, creating a living laboratory for social inclusion. This paper aims to 
bridge academic and practical perspectives on how mobile youth affect and are affected by the social 
fabric of cities (Favell, 2011).
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Main Results

The findings of this study indicate that international student mobility serves as a catalyst for intercul-
tural exchange and contributes positively to the social fabric of host cities. Students who participate in 
Erasmus+ programmes are not only temporary visitors but active social agents who bring diverse per-
spectives and stimulate cultural interaction in their environments (Gök & Gümüş, 2018). Despite facing 
initial challenges such as housing, language barriers, and unfamiliarity with local systems, many students 
gradually develop adaptive strategies that foster their inclusion into urban life (Cairns, 2017). Moreover, 
local institutions—especially universities and municipalities—play a pivotal role in facilitating integra-
tion by offering orientation programmes, language courses, and intercultural events (Council of Europe, 
2018). However, personal observations also reveal a gap between institutional efforts and the actual lived 
experiences of students. While policy frameworks emphasize inclusion, the implementation often lacks 
the depth and continuity needed for sustainable social integration. This contrast highlights the need for 
more localized and youth-informed inclusion strategies that align with the objectives of EU mobility 
programmes (European Commission, 2023).

Conclusion

International student mobility contributes positively to the development of socially inclusive urban en-
vironments. Programmes like Erasmus+ should be better integrated with municipal and university-level 
inclusion policies. Future strategies should address the specific needs of mobile youth to foster equitable 
participation in urban life (European Commission, 2023).

Acknowledgment: This study is part of the Erasmus+ KA154 project “Resilient Cities and a Sustainable 
Future: Youth Discussing the Future of Cities” (2024-3-TR01-KA154-YOU-000279592), coordinated by 
the Governorship of Sakarya.
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ABSTRACT

Urban agriculture offers innovative opportunities for empowering youth while fostering resilience in cities. This paper 
proposes a youth-led model that enables young people to actively engage in sustainable food production, from planting 
to selling. The model envisions practical applications such as school-based greenhouses, neighborhood gardens, and 
youth-operated local markets. These activities contribute not only to ecological awareness but also to entrepreneurship 
and social inclusion. The initiative highlights the importance of youth participation in local food systems, especially in 
response to climate challenges and food insecurity. By integrating community involvement with environmental action, 
the model creates a circular ecosystem where young people are both producers and change-makers. The proposed concept 
is designed to be implemented in cooperation with municipalities, youth NGOs, and educational institutions, enhancing 
its adaptability to diverse urban contexts. It aims to plant the seeds of self-sufficiency, responsibility, and collective own-
ership among the new generation. This is not just a project; it is a platform to help youth take root in their communities 
while addressing global sustainability goals.
This is not just my idea; it is a seed I hope will grow with your hands.

Key words: Youth empowerment, Urban agriculture, Sustainability, Local food systems, Social entrepreneurship

Introduction 

According to the OECD’s sustainability indicators, development must be addressed through economic, 
social, and environmental dimensions simultaneously [1]. In this context, many countries have adopted 
multidimensional strategies involving the expansion of agriculture without chemical inputs, reducing 
carbon emissions, and supporting the education and economic participation of women and youth. Local 
development through youth and agricultural policies has increasingly become a central objective in sus-
tainable urban planning.

As of 2022, over 20 countries have integrated youth engagement in agriculture into their national strat-
egies. For instance, Germany promotes school-based agricultural education through the “Grüne Berufe” 
(Green Professions) program, while the Netherlands offers urban gardening and funding opportunities for 
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young farmers [2]. In Asia, South Korea’s “Youth Return to Farming” initiative supports rural reintegra-
tion, and Japan emphasizes youth as carriers of agricultural heritage [3]. In Africa, Kenya’s “Ajira Youth 
Agripreneurs” program fosters youth-led digital agriculture, and Nigeria offers state-supported agricul-
tural loans and advisory services to young farmers [4]. In the Americas, the U.S. 4-H Youth Development 
Program involves over 6 million young people in agricultural learning, while Brazil’s “Escola Ativa” 
integrates agriculture into rural education [5]; [6]. In Türkiye, more than 40,000 young individuals have 
benefited from the Ministry of Agriculture’s Young Farmer Program, and school garden farming projects 
have been implemented in over 300 schools across 81 provinces [7].

Agriculture must be redefined for youth not merely as a means of livelihood but as a process of produc-
tivity, responsibility, and civic contribution. Zimmerman’s Empowerment Theory (1995) underlines the 
importance of enabling individuals to participate effectively in decision-making processes and develop 
the skills required to contribute meaningfully to society [8]. In this context, agriculture can serve as a 
space for both personal development and community engagement.

Additionally, Kolb’s Experiential Learning Theory (1984) emphasizes the value of learning through di-
rect involvement [9]. Participating in the agricultural cycle from seed to harvest activates not only cog-
nitive, but also emotional and behavioral learning domains. It fosters young people’s connection with 
nature and internalization of core values such as patience, labor, and sustainability.

This paper proposes involving primary and secondary school students in agricultural activities, support-
ing them in developing marketing strategies for their own produce, and empowering them to participate 
in local economies. Long-term, the model envisions supportive structures such as school-based green-
houses, neighborhood gardens, and youth-led local markets. The goal is to empower youth not only as 
consumers but as producers, entrepreneurs, and active societal contributors. This model is inspired not 
only by global practices but also by Türkiye’s own historical experience the Village Institutes. These in-
stitutions integrated agriculture, production, and education, and offer a valuable legacy for reconnecting 
young generations with nature and community through sustainability-centered learning. 

Main Results

This study does not present empirical research findings but proposes a conceptual model based on Türkiye’s 
national experience and global inspirations in youth-led urban agriculture. The model aims to be implemented 
through cooperative efforts among schools, municipalities, and non-governmental organizations.
In Türkiye, school garden agriculture projects have already been introduced in over 300 schools, and the 
Young Farmer Support Program has reached more than 40,000 participants. Building upon this foundation, the 
proposed model envisions the following components:
−	 School-Based Greenhouses and Gardens: Hands-on production activities integrated into curricula and 

values-based education.
−	 Youth-Managed Community Gardens: Vacant urban spaces are transformed into food-growing hubs that 

also foster teamwork and ecological responsibility.
−	 Youth Farmers’ Markets: Students sell their produce in local settings, learning entrepreneurship, com-

munication, and resource management.
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−	 Training and Mentorship: In collaboration with local experts and producers.
−	Digital Documentation and Sharing: Students record their progress and share their experiences via digi-

tal platforms to encourage broader engagement.

While rooted in Türkiye’s educational and agricultural context, the model presents a flexible and scalable 
framework for diverse urban settings worldwide. Its goal is to reconnect youth with nature, strengthen civic 
participation, and promote long-term sustainability through meaningful empowerment. 

Table 1. Comparison between existing school-based agricultural programs and the proposed youth-driven 
model

Existing School Programs Proposed Model
Focused on basic gardening and planting activi-
ties

Includes full-cycle process: production, marke-
ting, and circular sustainability

Students as observers or passive participants Students as producers, marketers, and decisi-
on-makers

No economic or entrepreneurial dimension Emphasizes entrepreneurial skills and economic 
participation

One-time or seasonal activities Integrated into long-term educational processes
Teacher-centered approach Youth-centered, participatory learning model

Minimal or no digital tools or storytelling Includes digital documentation, media sharing, 
and community engagement

This table highlights the pedagogical, economic, and participatory distinctions that make the proposed model 
more holistic and empowering.

Figure 1. Youth-driven circular agriculture model
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This circular diagram illustrates the interconnected components of the proposed model production, marketing, 
storytelling, and empowerment designed to foster youth participation, skill development, and social impact.

Conclusion

The proposed model addresses several interrelated global challenges: food insecurity, youth unemployment, 
climate disconnection, and declining civic participation among younger generations. While urban agriculture 
initiatives have gained attention in recent years, most remain limited to localized gardening activities without 
broader pedagogical or economic integration.

By combining experiential learning (Kolb, 1984) [8] with empowerment theory (Zimmerman, 1995) [9], the 
model moves beyond passive engagement to cultivate youth agency and self-efficacy. Unlike traditional school 
garden projects, it embeds entrepreneurship, digital storytelling, and community visibility into the learning 
process. These components are essential for 21st-century youth development and are aligned with OECD’s 
multidimensional approach to sustainability (OECD, 2022) .

Although rooted in the Turkish context, the model is inherently adaptable. In lower-income urban areas, for 
example, community gardens can be supported by local governments or NGOs. In technologically advanced 
settings, digital storytelling and virtual markets may become the core. The flexibility of the model allows for 
integration into different educational systems, climate zones, and cultural norms.

Potential limitations include institutional resistance, lack of teacher training in sustainability pedagogy, or 
insufficient local support. Nevertheless, pilot implementations in partnership with municipalities or Erasmus+ 
school collaborations could test feasibility while creating scalable blueprints.

Ultimately, the model envisions youth not as recipients of environmental education, but as designers of resil-
ient futures.
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 ABSTRACT

This study investigates the contributions of educators in Turkey to child-friendly city strategies and examines how these 
efforts impact urban sustainability. The aim is to evaluate the integration of children’s rights and urban awareness themes 
into the national curriculum, analyze teachers’ pedagogical approaches, and reveal the structural status of collaboration 
between local governments and educational institutions. The research was conducted using qualitative methods, includ-
ing policy document analysis, case studies, and semi-structured interviews. Findings indicate that although teachers in-
dividually strive to prepare children for active citizenship, curriculum limitations and administrative constraints hinder 
these efforts. Cooperation with local governments was found to be limited and lacking in sustainability, while platforms 
such as children’s councils were largely symbolic in function. The study concludes that in order to sustain the vision of 
child-friendly cities, educators must be systematically supported, curricula need to be restructured, and school-munici-
pality partnerships must be strengthened. It is recommended that modules on urban participation and children’s rights be 
integrated into teacher training programs.

Key words: Urban Sustainability; Child-Friendly Cities; Participatory Citizenship; Educational Policy; Children’s 
Rights

1.	  Introduction

The increasing rate of global urbanization today brings numerous social, environmental, and administrative 
challenges, especially in environments where children live. According to data from the United Nations, it is 
projected that 68% of the world’s population will reside in urban areas by 2050 (UN DESA, 2022). In this 
context, sustainable urban living and social inclusion have become central priorities of contemporary urban 
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policies. The Child-Friendly Cities Initiative (CFCI), launched by UNICEF, aims to place children’s rights at 
the heart of city governance and to develop policies that reflect their needs and voices. However, achieving 
this goal requires not only the physical design of cities but also support from educational processes that shape 
children’s lived experiences.
This study analyzes the contribution of educators in Turkey to the vision of child-friendly cities. Using a qual-
itative research approach, data were collected through policy document analysis, case studies, and semi-struc-
tured interviews with teachers. The findings indicate that teachers, through their personal efforts, enhance chil-
dren’s urban awareness. However, the process is restricted by the limitations of the existing curriculum, legal 
constraints, and weak cooperation with local administrations. The study highlights the necessity of developing 
educational models that support children’s active participation in city life.

2.	 Aim of the Study
The main objective of this research is to examine the contributions of educators in Turkey to the vision of 
child-friendly cities and to evaluate the impact of these contributions on urban sustainability. The Child-Friend-
ly Cities Initiative (CFCI), launched by UNICEF in 1996, aims to enable children to play active roles in urban 
life and to ensure their rights are recognized at the local level (UNICEF, 2018). However, in Turkey, this ini-
tiative is often limited to physical infrastructure projects implemented by municipalities, with its educational 
dimension largely overlooked. As emphasized by educational philosophers such as Dewey (1916) and Freire 
(1970), education plays a critical role in fostering children’s social awareness.
The potential of educators to support children’s urban participation has not been adequately explored in the 
existing literature. To fill this gap, the present study aims to provide a framework to understand the strategic 
role of teachers within the child-friendly cities approach. Specifically, the study seeks to analyze how teachers 
integrate themes such as children’s rights, environmental awareness, and participatory citizenship into educa-
tional settings; identify the structural limitations they face; and examine the extent of their collaboration with 
local administrations. The study also aims to propose strategies for integrating educational policies with local 
governance approaches. The sub-objectives are as follows: To explore the educational dimension of CFCI 
practices in Turkey. To analyze the presence of children’s rights, urban awareness, and sustainability themes in 
the curriculum. To present pedagogical models that encourage children’s participation in local governance. To 
evaluate the legal framework and effectiveness of cooperation between local administrations and educational 
institutions. To offer policy suggestions in light of national and international documents.

2.	 Findings

2.1 Insufficient Inclusion of Urban Themes in the Curriculum
Although Article 2 of the Turkish Basic Law of National Education (Law No. 1739) emphasizes “social re-
sponsibility” in education, the current curriculum offers limited direct content on children’s rights and urban 
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life (MoNE, 2024). For instance, in the 4th-grade social studies course, while environmental protection is men-
tioned, concepts such as participation in local governance, spatial justice, or urban infrastructure are absent.
2.2 Teacher Initiatives and Pedagogical Strategies
Some teachers have independently organized activities such as “urban observation,” “problem identification,” 
and “proposal development.” For example, one teacher collaborated with students to assess the safety of 
sidewalks around their school and submitted a report to the municipality. Such practices have been shown to 
increase students’ sense of responsibility and self-confidence (Interview-5, 2024).
2.3 Collaboration with Local Governments
According to the Union of Municipalities of Turkey (TBB, 2020), only 23 municipalities in Turkey have ac-
tive children’s councils, and only 11 of these collaborate regularly with educational institutions. Interviewed 
teachers reported that schools are often excluded from the selection process for council representatives and that 
student participation is largely symbolic.
2.4 Institutional and Time Constraints
Seventy-five percent of the teachers indicated that they conduct these projects outside of class time due to cur-
riculum overload. Moreover, bureaucratic processes—such as requiring parental consent and obtaining official 
permissions—have hindered the continuity of these initiatives in most schools

3.	 Conclusion and Recommendations

This study demonstrates that sustainable urban development cannot be achieved solely through physical infra-
structure but must also be supported by inclusive educational systems that prioritize children’s participation. 
Teachers hold a transformative role in encouraging children to participate actively in urban life as engaged cit-
izens. However, due to the limitations of the current curriculum, lack of institutional support, and insufficient 
collaboration with local governments, this role cannot be sustained effectively in the long term.
The findings reveal that while teachers are developing innovative classroom practices, the lack of institutional 
structures to support these efforts hinders their long-term impact. There is a need to establish stronger connec-
tions between educational policies and local government strategies. Therefore, it is recommended that urban 
sustainability and participatory citizenship themes be integrated into the national curriculum, and that teacher 
training programs include modules on children’s rights and urban awareness.
Future research should focus on developing tools to measure the effectiveness of school-municipality partner-
ships and analyze children’s contributions to local decision-making processes.

4.	 Policy Suggestions

A new course titled “City and Citizenship” should be added to the national curriculum by the Ministry of Na-
tional Education (MoNE). Municipalities should implement “educator support programs” aimed at promoting 
urban participation. Children’s councils should be restructured as school-based representative systems. Teacher 
training programs should include certified training on UNICEF’s Child-Friendly Cities Initiative (CFCI). The 



15

Turkish Statistical Institute (TÜİK) should regularly publish indicators on children’s participation in urban life.
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     ABSTRACT

   Eskişehir, a rapidly developing city in the center of Turkey, has achieved significant steps to integrate renewable 
energy sources into urban energy policy for the city. As concerns about climate change and environmental sustain-
ability rise, the mid-sized cities like Eskişehir are emerging as key locations to switch to low-carbon energy systems. 
The current scenario with regard to the use of renewable energy in Eskişehir is addressed in the article in regard to 
solar energy, geothermal energy, and energy efficiency initiatives. The strengths of the location, education system, and 
open mindset of the population facilitate making the most of the geographic location of the city. Community-based 
and decentralized energy systems are exemplified in initiatives undertaken by Eskişehir Metropolitan Municipality, 
universities, and private entities. Financing, policy support, and technology infrastructure remain challenges but are 
being addressed through public-private partnerships. Based on a study of the development of Eskişehir’s renewable 
energy, the paper provides practical lessons in urban energy transition for Turkey and provides a model for replication 
in other similarly sized cities.

  Key words: Renewable Energy, Urban Energy Transition, Solar Power, Geothermal Energy

       Introduction

Eskişehir, famous for its dynamic student population and progressive social mindset, is fast emerging 
as a model of green urbanization for Turkey. It has a population in excess of 870,000 and two of the 
best universities in the country. Eskişehir has become an incubator of innovation and a focus of en-
vironmental consciousness. As part of efforts to reduce the environmental impact of fossil fuels and 
promote energy independence, local authorities and institutions in Eskişehir have initiated projects 
that incorporate renewable energy into daily life. This article discusses the intended and actual use of 
renewable power in the city and how it fits into the national energy plans and climate goals of Turkey.

  Main Results

1.	Solar Energy Projects
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High annuasolar irradiation rates in Eskişehir make the location suitable for solar power gener-
ation. Photovoltaic panels have been installed on government offices, municipal buildings such 
as schools, and bus terminals. Programs like the “Smart City Solar Energy Program” aim at 
reducing municipality energy costs and promoting green energy.

2.	Geothermal Potential

The area and the city surrounding it possess huge geothermal reserves, of which utilization is 
mainly for heating houses in nearby towns like Sarıcakaya. It is planned to utilize deeper geo-
thermal resources for the production of power as well as for long-term heating systems.

3.	University-led Research and Pilot Projects

Anadolu University and Eskişehir Technical University are conducting applied research on 
smart grid systems, energy storage, and renewable technology. Joint effort with the municipality 
has led to pilot installations of wind and solar power systems in university buildings.

4.	Energy Efficiency Programs

Besides renewable energy projects, Eskişehir has also conducted building insulation projects 
and LED street lighting projects that have contributed significantly to saving huge amounts of 
energy.

5.	Community Education and Involvement

There have been campaigns of public awareness and education towards increasing the partici-
pation of the citizens in the renewable transition. Eskişehir has conducted different green energy 
expos and sustainability festivals aimed at educating the citizens and stimulating the use of 
renewable technologies.

      Conclusion

The experiences of Eskişehir depict the growing role of mid-sized cities as drivers of the energy 
transition in their respective regions. Through joining public investment, academic research, and 
public involvement, the city has made major steps towards adopting renewable energy technol-
ogies. While issues remain, especially in expanding grid infrastructure and securing investment, 
the foundation for a sustainable energy future has been laid. The integration of local govern-
ment, university engagement, and public engagement employed in Eskişehir provides a benefi-
cial example for other Turkish cities and comparable cities worldwide.
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ABSTRACT

This study is based on the idea that children are not merely passive individuals in urban life but can be active partners 
in sustainable urban transformation. Conducted in a preschool in Türkiye in collaboration with a university, this prac-
tice-based research involved the co-creation of an “ecological school garden” model with five-year-old children. The na-
ture-based, participatory learning process offers micro-scale solutions to urban ecology, climate adaptation, biodiversity, 
renewable energy, and circular economy.
During the implementation, children contributed to the development of rainwater harvesting systems, raised garden beds 
irrigated through drip systems, urban farming plots, compost units, and bird observation areas. Harvested rainwater was 
used through drip irrigation in garden beds where vegetables and plants were grown. The study followed a qualitative 
design; children’s environmental awareness, critical thinking, and social participation were assessed through observation 
and analysis of their products. Data were analyzed thematically using descriptive methods.
Findings show that children became not only learners but also environmentally aware individuals influencing their com-
munities. The model presents a holistic contribution to the “children and cities” theme, integrating urban sustainability 
and ecology. It highlights the transformative role of early childhood education in fostering resilient, eco-conscious urban 
citizens.

Key words: Children and cities, Sustainable cities, Early childhood, Nature-based learning, Urban ecology 

Introduction Today’s cities face significant environmental crises such as climate change, biodiversity loss, 
increasing resource consumption, and environmental pollution [1]. These challenges make it essential to in-
volve children as active participants in sustainable urban planning. As future decision-makers and long-term 
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residents of cities, children are among the most important stakeholders in shaping urban futures. Gaining en-
vironmental awareness at an early age is critically important for achieving long-term sustainability goals [2]. 
Increasing children’s participation not only empowers them as active agents within urban ecological systems 
but also promotes environmental consciousness across all segments of society [3].

This study aims to examine preschool children’s contributions to urban ecology through the development of an 
ecological school garden model. Implemented in collaboration with a university, this hands-on initiative allows 
children to engage with and experience key sustainability concepts such as urban sustainability, climate change 
adaptation, and biodiversity in a meaningful and age-appropriate way.
 
Implementation

Children designed and constructed rainwater harvesting systems using recycled materials (plastic bottles, old 
buckets, faucet attachments) in the school garden. Through this hands-on activity, they experientially learned 
about the natural water cycle, the importance of rainwater conservation, and its role in drought mitigation [6].
In the vegetable beds created in the garden, the children actively participated in all stages from seedling plant-
ing to harvest. They observed plant growth cycles and practiced watering and soil cultivation techniques. The 
use of harvested rainwater in drip irrigation systems provided practical knowledge about water efficiency and 
eco-friendly agricultural practices.
During compost production activities, children sorted organic waste (fruit/vegetable peels, leaves) and created 
compost piles. This allowed them to observe organic matter cycles and microorganisms’ roles firsthand, facil-
itating early understanding of circular economy principles [7].
Through the biodiversity theme involving bird observation stations and nature walks, children gained opportu-
nities to understand and develop conservation awareness for local ecosystems. These activities were observed 
to increase environmental awareness among families as well, contributing to the adoption of sustainable prac-
tices in households [8].

Findings and Discussion

The findings of the study clearly demonstrate that preschool-aged children developed meaningful awareness of 
environmental issues and acquired basic critical thinking skills. Especially through hands-on activities involv-
ing direct interaction with nature, children were observed to perceive the environment not merely as an object 
of observation but as a living space in which they actively participate.
Teacher journals and child observation forms indicated that children engaged in inquiry using their own words 
on issues such as environmental pollution, water waste, energy conservation, recycling, and the protection of 
living beings. They offered simple yet thoughtful solutions and showed emotional responses to these concerns 
[9]. For instance, some children reportedly began using water more carefully at home and reminded their fam-
ilies to sort plastic packaging into recycling bins instead of throwing them in the trash.
Observational data and the creative outputs produced by children during the activities revealed a tangible 
development in their understanding of environmental concepts. Behaviors such as sorting waste during play, 
conserving water, and expressing empathy for nature demonstrated that children not only gained knowledge 
but also internalized it and reflected it in their behavior [2]. Children’s drawings, constructions, and materi-
al-based productions showed that they expressed environmental themes in unique and creative ways. These 
findings indicate that young children can develop an environmentally conscious perspective and comprehend 
basic ecological concepts from an early age [5].
Therefore, children’s environmental learning experiences contributed not only to their cognitive development 
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but also to their emotional and behavioral growth in a holistic manner [11]. The data show that even in early 
childhood, children are capable of making sense of abstract concepts such as sustainability, urban resilience, 
and ecological responsibility through tangible, practice-based learning environments.
In this context, the ecological school garden model provided children with an experience beyond that of pas-
sive learners—it positioned them as active agents in urban life and environmental engagement. Throughout the 
implementation process, children were observed not only acquiring knowledge but also planning, questioning, 
and transforming their own environmental actions [12].
As such, the model presents a unique and applicable approach to commonly discussed themes in the literature, 
including “children and the city,” “urban sustainability,” and “urban ecology.” It supports the idea that urban 
spaces can and should be designed with children’s developmental needs in mind, that children’s perspectives 
must be integrated into urban planning processes, and that child-centered participation is crucial not only in 
education but also in shaping environmental and spatial policies [13].
This approach invites a reimagining of cities not just as spaces for adults but as inclusive environments shared 
by all age groups, enabling the development of more inclusive, resilient, and sustainable urban visions.

Conclusion and Recommendations

This study has demonstrated that preschool-aged children can meaningfully engage with concepts such as 
environmental awareness and urban sustainability through experiential learning and active participation. The 
developed ecological school garden model revealed that children are not merely passive learners but active in-
dividuals who can play a role in shaping the environments in which they live. Through nature-based activities, 
children’s skills in critical thinking, observation, collaboration, and responsibility were strengthened, while 
families and the broader school community also showed positive shifts in their attitudes toward the environ-
ment.
The findings underscore the importance of integrating child-centered approaches into urban ecological poli-
cies. In this context, the following recommendations are proposed:
Transform school gardens into living learning environments: Micro-scale ecological areas should be planned 
where children can interact directly with nature, observe environmental systems, and experience sustainable 
living practices. These gardens should not be viewed solely as play areas, but rather as experimental spaces 
where science, art, and environmental education intersect.
Support child participation in urban design processes: Local governments and planning authorities should 
develop participatory models that incorporate children’s perspectives and needs. Children should be actively 
involved in the design of public spaces such as parks, gardens, and playgrounds.
Encourage university-school partnerships: Collaborative projects with academic institutions can provide chil-
dren with early exposure to scientific processes while grounding sustainability practices in research-based 
foundations. These partnerships also promote interdisciplinary and community-based approaches in education.
Expand ecological awareness through family and community engagement: The learning process initiated at 
school should continue at home and be reinforced through community-level activities that raise environmental 
consciousness. Initiatives such as family workshops, community gardens, and neighborhood ecology days can 
support this goal.
In conclusion, this study illustrates that children can serve as conscious and active stakeholders in shaping the 
cities of the future. Environmental learning models introduced during early childhood education offer a strong 
foundation for building more resilient and sustainable urban environments.
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 ABSTRACT
This study presents a student-centered educational workshop focusing on sustainability, conducted at Murat Kantarcı 
Science and Art Center in Kayseri, Türkiye, as part of the World Cities Day celebrated on 31 October 2024 under the 
theme “Climate and Youth Leadership for Local Action in Cities.” Implemented during the 2024–2025 academic year 
within the school’s Entrepreneurship Workshop for the Sustainable Development Goals, the workshop was structured 
around a three-phase model—“Think – Feel – Act”—grounded in cognitive, social-emotional, and behavioral learning 
domains. The workshop aimed to guide students in understanding the challenges of their city, recognizing their values 
and emotions, and producing creative solutions for a more livable Kayseri. In line with SDG 11 (Sustainable Cities and 
Communities), the experience sought to raise students’ awareness on urban sustainability and climate resilience, while 
enhancing their capacity to develop local, actionable solutions.

Keywords: Gifted students, Urban sustainability, Climate education

Introduction

Today, more than half of the world’s population lives in urban areas. This fact makes it not only necessary 
but imperative to create inclusive, resilient, and sustainable urban environments. Achieving this goal requires 
equipping younger generations with the awareness, skills, and competencies needed to understand and respond 
to urban challenges and climate-related issues.

In this context, Murat Kantarcı Science and Art Center, which provides education to gifted students in Kayseri, 
Türkiye, organized a thematic educational workshop in alignment with the UNESCO Greening Education 
Partnership, the Climate Change Action Plan of the Turkish Ministry of National Education, Sustainable 
Development Goal 11 (Sustainable Cities and Communities), and the National Framework Curriculum for 
Science and Art Centers.

The educational process was structured around a three-phase model called “Think – Feel – Act”, which 
integrates cognitive, social-emotional, and behavioral learning domains:

•	 Think (Cognitive Domain): Students analyzed the causes and consequences of urban problems such as 
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unplanned development, air pollution, and traffic. They explored concepts like smart cities, sustainable 
transportation, water management, and recycling systems. Inquiry-based discussions were held in the 
local context of Kayseri.

•	 Feel (Social-Emotional Domain): Through sensory and reflective exercises, students identified the most 
frequent colors, sounds, smells, and tastes they encounter in their city. They then imagined a sustainable 
urban environment they would like to live in and created emotionally-driven city visions.

•	 Act (Behavioral Domain): In the final phase, students worked in teams to design and build scale models 
of a smart, inclusive, and eco-friendly neighborhood in Kayseri. These models incorporated green 
infrastructure, zero-waste zones, safe routes to school, and cultural heritage preservation elements.

Main Results

The findings obtained during the workshop process indicate significant learning gains among students, both 
cognitively and behaviorally. Specifically:

•	 Students developed an understanding of the importance of community involvement in sustainable urban 
planning.

•	 Concrete solution proposals were developed, including smart lighting systems, sensor-based irrigation, 
and inclusive transportation networks.

•	 The physical city models created by students reflected their awareness of concepts such as environmental 
justice, circular economy, and intergenerational responsibility.

Notably, students exhibited measurable growth in critical thinking, environmental literacy, creative problem-
solving, empathy, and collaboration. This multidimensional learning approach contributed to students’ ability 
to connect abstract concepts like sustainability with their lived experiences and immediate environment.

Conclusion

Empowering young people through inclusive, action-based learning models is a critical step toward building 
sustainable and livable cities. The “Think – Feel – Act” model implemented in this study offers a replicable and 
practical educational framework that enables gifted students to actively engage in local climate action.

Such practices, when implemented in flexible and creative learning environments like Science and Art Centers, 
support the development of key 21st-century skills in young learners—such as leadership, civic responsibility, 
and environmental awareness. In doing so, students not only imagine better cities but also gain the will and 
capacity to help build them.
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ABSTRACT

This study addresses the importance of ensuring the effective participation of young people in decision-making 
processes and examines the shortcomings observed in current practices. In this context, local governance practices 
in Turkey are analyzed, and participation processes realized through youth councils, digital participation methods, 
and civil society organizations are evaluated. Local decision-making mechanisms represent an important step in in-
cluding young people, who will shape and build the future of society, in governance processes. Considering various 
factors frequently observed among today’s youth—such as social disengagement, lack of purpose, identity confu-
sion, and low self-esteem—integrating young people into urban decision-making mechanisms can help them achieve 
self-actualization, promote social integration, and contribute to society as active citizens. In general, the needs, de-
mands, and ideas of the youth population are overlooked in urban governance; as a result, inclusive and sustainable 
urban policies fail to be developed. In this regard, it is crucial to accurately identify the barriers to youth participation 
in decision-making processes and to disseminate good practices. Ultimately, young people should not be seen merely 
as a target audience but as active stakeholders in decision-making processes, and participation channels should be 
expanded accordingly.

Key words: Youth participation, Urban governance, Local governments, Decision-making processes, Participa-
tory democracy

Introduction 

Achieving social development is possible through the active involvement of not only the adult population 
but also young individuals in governance processes. As a social group, youth can both perceive political, 
social, and economic dynamics and possess the potential to influence changes within these domains [1]. 
Youth participation in decision-making processes is crucial for the spread of democracy, the enhancement 
of transparency in governance, and the establishment of intergenerational justice [2]. However, due to 
various structural, cultural, and political barriers, youth participation in administrative processes in Tur-
key remains limited [3].
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The main objective of this study is to examine the extent to which young individuals are involved in 
local-level decision-making processes, evaluate the effectiveness of current practices, and develop rec-
ommendations to enhance youth participation. Within this framework, youth participation models in 
Turkey—particularly those carried out through youth councils, digital participation platforms, and civil 
society organizations—are explored. The impact of local governments on youth policies, young people’s 
perspectives on urban life, and their level of participation in these processes are assessed.

In terms of methodology, both document analysis [4] and qualitative content analysis [5] were employed. 
In this context, youth council practices of various municipalities in Turkey, relevant regulations, activity 
reports of youth NGOs, and data from the Turkish Statistical Institute (TÜİK) were examined. The find-
ings reveal that youth participation in decision-making processes generally remains at a symbolic level 
and that youth councils play a limited role in terms of both effectiveness and representation [6].

Main Results

It has been determined that the opinions of young people are not sufficiently taken into account by deci-
sion-makers, and that despite their potential, digital participation tools are not being used in a systematic 
and effective manner. However, it is understood that some municipalities and civil society organizations 
at the local level offer good practice examples, although these practices have not been widely adopted.

Comprehensive evaluations emphasize once again the importance of viewing youth not only as a “target 
group” but also as “partners in decision-making.” Actively involving youth in governance processes 
contributes not only to their social and psychological development but also makes it possible to create 
participatory, inclusive, and sustainable urban policies [7].

Conclusion

Efforts to increase the representation of the youth population in decision-making processes should be ex-
panded. In this regard, practices such as establishing youth quotas within decision-making bodies can be 
adopted. To encourage youth participation, educational and instructional programs that foster a culture of 
participation at all levels of education could help instill such culture from an early age. Lastly, providing 
financial support to participation platforms that include young people may further enhance youth engage-
ment. In this context, the findings of the study suggest that youth policies in Turkey should be revisited 
and that youth participation should be strengthened not only in terms of quantity but also in terms of the 
quality and impact of their involvement in decision-making processes.
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ABSTRACT

University campuses play a significant role in the holistic integration of sustainability, resilience, and smart city 
concepts. Universities must prioritize not only achieving sustainability goals but also preparing for the future with 
resilient structures, robust technological infrastructures, and flexible governance models. Establishing smart, green, 
and resilient campuses is of vital importance, particularly for countries located in regions with high disaster risk. This 
study questions to what extent the widely used UI Green Metric system for evaluating sustainable campuses reflects 
the concept of “resilience” in campuses located in earthquake-prone areas. Taking Istanbul Technical University’s 
Ayazağa Campus—one of Turkey’s leading technical universities—and the developing Central Campus of Manisa 
Celal Bayar University as case studies, the performance of these campuses is comparatively analyzed within the 
context of resilience. Furthermore, the importance of integrating smart systems into campus infrastructures is empha-
sized. As a result, increasing interest in green campus practices holds strategic importance not only for environmental 
and economic benefits but also for enhancing social resilience. The proliferation of such campuses constitutes an 
effective tool in both combating climate change and building resilient cities and communities against disaster risks.

Key words: sustainable smart-green campus, resilience, UI GreenMetric

Introduction

Today, university campuses are not only centers for knowledge production and dissemination but also 
serve as spaces where globally critical concepts such as sustainability, technological innovation, and 
disaster resilience are tested and embodied. The global climate crisis, the increasing risk of natural di-
sasters, and the environmental pressures generated by urbanization necessitate a rethinking of traditional 
campus planning approaches, urging a restructuring of campuses through green, smart, and resilient 
systems [1]. While campuses are planned with the goal of ensuring environmental sustainability through 
energy efficiency, water management, and waste reduction, various disasters experienced in recent years 
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in Turkey have brought the concept of “resilience” to the forefront [2]. Resilience refers to the capacity 
to withstand natural disasters, climate change, and other potential crises. Strengthening infrastructure, 
establishing emergency plans, and preparing communities for such situations are all addressed within the 
scope of resilience [3]. Moreover, in countries exposed to disasters such as earthquakes, floods, and fires, 
not only sustainability but also rapid recovery and infrastructural robustness during crises are of critical 
importance.

Although resilience is not directly included among the ranking criteria of systems that evaluate campus 
sustainability performance, it can be indirectly assessed through sustainability themes such as energy and 
climate change, waste management, water management, and transportation. In the 21st century, with the 
advancement of the internet and technology, smart applications have come to the forefront to address 
current problems and make settlements more livable. Regardless of scale, the concept of smart buildings 
or campuses is defined as self-sufficient entities that use energy efficiently, are sensitive to disasters and 
the environment, ensure security, prioritize comfort, and adapt to user needs. Smart, green, and resilient 
campuses can be described as innovative settlements that integrate technology with environmental, eco-
nomic, and social sustainability, as well as disaster resilience. These campuses should ensure sustainabil-
ity through renewable energy resources, smart buildings, and automation systems, while also possessing 
the capacity to recover rapidly in times of crisis.

This study re-centers the often-overlooked concept of “resilience” in sustainable campus evaluation ap-
proaches, taking as examples two campuses in Turkey that differ in scale and context: Istanbul Techni-
cal University’s Ayazağa Campus and Manisa Celal Bayar University’s Central Campus. In the study, 
the UI Green Metric performances of these two campuses [4], as well as their physical infrastructures, 
governance models, and technological capacities, are evaluated from the perspective of resilience. Fur-
thermore, the integration level of smart systems into these structures is examined, and suggestions are 
developed for a campus model that is prepared for disasters, sustainable, and technologically equipped. 
In this context, the aim of the study is to reassess the concept of sustainable campuses through the lens 
of resilience; to question the adequacy of current systems in this regard; and to reveal the contribution of 
smart-green campus practices to the overall resilience level of society. The significance of the study stems 
not only from offering an academic analysis, but also from providing concrete findings that can guide pol-
icymakers, local administrators, and campus planners—particularly in a country like Turkey that is situ-
ated in a high-risk disaster zone. Accordingly, the study aims to present a comprehensive perspective on 
how environmental sustainability and social resilience can be integrated on the campus scale. Sustainable 
settlements or green campuses stand out as university campuses designed to promote environmentally 
friendly infrastructure and sustainable lifestyles.

In disaster-prone countries such as Turkey, the concepts of sustainability and resilience must be con-
sidered together. The relationship between resilience and sustainability should also be emphasized in 
systems that assess the sustainability performance of universities, such as the UI GreenMetric, and in the 
future, resilience indicators should be incorporated into the ranking criteria. An examination of campuses 
in Turkey reveals an increasing number of green campus projects, while the aspect of resilience is often 
overlooked. However, in the face of disaster risks, it is not sufficient for green campuses to be sustainable 
alone; resilient infrastructures and effective disaster management systems must also be integrated. In this 
regard, collaboration among universities, ministries, public institutions, and local governments is essen-
tial to ensure that campuses are both environmentally sensitive and disaster resilient.
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Main Results

1.	 UI GreenMetric Performance Analysis

When the data from the 2023–2024 period of the UI GreenMetric are analyzed, a notable difference is ob-
served between the two universities in terms of ranking and scores. ITU ranks first in Turkey and is among 
the top 40 universities globally (Total Score: 8800), demonstrating international success in the field of 
sustainability. When examined categorically, ITU received near-maximum scores in the high-weighted 
categories (Table 1). These scores validate the university’s well-established and successful practices in 
areas such as energy efficiency, the use of renewable energy, waste recycling programs, sustainable trans-
portation policies, and academic activities focused on sustainability. On the other hand, Manisa Celal 
Bayar University has made significant progress in recent years, reaching 49th place in Turkey and 509th 
place globally (Total Score: 6675). MCBU’s scores indicate a strong potential for further development.

Table 1. Comparison of UI GreenMetric Scores: ITU vs. MCBU [5]

2024 Ranking
Istanbul Techni-
cal University

Celal Bayar Uni-
versity

#38 #509
Setting & Infra-
structure 1175 1075

Energy & Cli-
mate Change 1700 1500

Waste 1650 1050
Water 900 500
Transportation 1650 1275
Education & 
Research 1725 1275

Total Score 8800 6675

2. Sustainability and Resilience

While sustainability focuses on future-oriented goals through the efficient use of resources, resilience 
centers on maintaining existing assets and functionality in the face of sudden and disruptive events. For 
a country like Turkey, located on active fault lines, this distinction is a vital necessity. A review of the six 
main categories of the UI GreenMetric system clearly reveals the absence of resilience-related metrics.
•	 Setting & Infrastructure:

This category evaluates elements such as the proportion of green space, the campus budget allocated 
to sustainability investments, and accessibility for disabled individuals. However, it lacks indicators 
that directly assess resilience, such as the seismic performance of buildings, compliance of the exist-
ing building stock with earthquake regulations, structural safety of critical infrastructure (e.g., data 
centers, laboratories, power plants), or the adequacy of designated emergency assembly areas. Al-
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though ITU Ayazağa Campus, with its strong engineering background, likely possesses structurally 
sound buildings, its score does not provide data to support this assumption.

•	 Energy & Climate Change:
This category measures energy efficiency and the use of renewable energy sources. However, it omits 
resilience-focused metrics such as redundant energy systems capable of off-grid operation after a po-
tential earthquake, microgrids, or the capacity of uninterruptible power supplies to sustain vital units 
during emergencies. A high UI GreenMetric score in Energy & Climate Change does not guarantee 
that a campus could maintain essential functions (shelter, communication, first aid) for hours or days 
following a major power outage.

•	 Waste:
This category assesses environmental performance in daily operations through recycling rates, or-
ganic waste processing, and hazardous waste disposal. ITU’s high score in this area indicates the 
presence of a well-established system. However, it completely overlooks disaster scenarios. Ques-
tions remain unanswered, such as how tons of debris generated by a potential earthquake would be 
managed, whether there is temporary on-campus waste storage capacity if regular collection services 
are disrupted, or whether an emergency protocol exists for an anticipated increase in medical waste. 
A resilient campus should have a dedicated “Disaster Waste Management Plan.”

•	 Water:
While this category focuses on water conservation and reuse, it does not assess critical resilience 
components such as access to clean water after a disaster, emergency water storage capacity, or the 
availability of alternative water sources.

•	 Transportation:
This category evaluates efforts to reduce motorized vehicle use on campus, promote cycling and 
pedestrian pathways, and support zero-emission vehicles. ITU’s high Transportation score reflects 
its success in reducing its carbon footprint. However, these metrics do not measure emergency lo-
gistics or evacuation capacity. Can pedestrian walkways and narrowed vehicle roads allow tens of 
thousands of people to evacuate the campus quickly and safely during a panic situation? Are there 
designated corridors that remain unobstructed under all conditions to ensure unrestricted access of 
emergency vehicles (e.g., fire trucks, ambulances) to every point on campus? The UI GreenMetric 
score overlooks the potential contradiction between transportation efficiency during normal times 
and evacuation effectiveness during crises.

•	 Education and Research:
This category measures the number of courses and publications related to sustainability. However, 
it fails to adequately emphasize practical metrics such as disaster awareness training, regular earth-
quake drills, the existence and effectiveness of campus emergency response plans, or resilience-fo-
cused R&D projects.

Conclusion

In the process of integrating the concepts of sustainable, resilient, and smart cities through a holistic approach, 
university campuses play a crucial role. In this context, university campuses should not only aim to achieve sus-
tainability goals but also prioritize preparedness for the future through resilient structures, robust technological 
infrastructures, and flexible governance models. The omission of smart and resilient campus criteria from widely 
adopted international evaluation systems poses a significant risk. Universities with high UI GreenMetric scores 
are often labeled as “fully sustainable,” yet they may, in fact, be structurally and functionally “fragile.” Given 



33

the high seismic risk of Istanbul, where ITU is located, the university’s operational success in sustainability does 
not guarantee its physical or functional resilience during a disaster. Similarly, considering the earthquake risk in 
Manisa and its surroundings, integrating a resilience perspective into MCBU’s sustainability efforts is not merely 
a choice but a strategic necessity. True and holistic sustainability must encompass not only environmental perfor-
mance under normal conditions but also the capacity to withstand shocks, adapt to disruptions, and maintain core 
functions in times of crisis. Therefore, evaluation systems such as UI GreenMetric should retain their current 
metrics while also developing new indicators that focus on resilience and smart systems, especially for institu-
tions located in risk-prone geographies. These indicators should address areas such as structural reinforcement, 
emergency management, community preparedness, and the development of technological infrastructure. Oth-
erwise, the prestigious “green campus” titles awarded may risk losing their significance in the face of inevitable 
natural disasters.
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ABSTRACT

Using the precipitation and evaporation values of the Ömerli Dam basin in Istanbul, which affect the dam’s water level, 
along with the dam’s water level measurements from 2000 to 2023, the aim was to predict the water level in the dam 
reservoir for the first 15 days of March 2023 using artificial neural networks. In the models created with artificial neural 
networks, monthly datasets obtained from daily data were used with the multilayer artificial neural network model LSTM. 
It was determined that the predicted data closely matched the actual water level, with an RMSE value of 62.33 Based 
on these results, it can be stated that the ANN model provides successful outcomes in predicting the water level of the 
Ömerli Dam.

Keywords: Artificial Neural Networks, Dam Water Level, Prediction, Precipitation, Evaporation.

Introduction

In recent decades, the accurate prediction of reservoir water levels has become increasingly critical due to 
the escalating effects of climate change, irregular precipitation patterns, and rising water demands in urban 
environments. Effective forecasting of reservoir levels is essential not only for optimizing water resource man-
agement and infrastructure planning, but also for mitigating risks associated with extreme hydrological events 
such as droughts and floods. Conventional statistical methods often fall short in addressing the nonlinear and 
dynamic behavior of hydrological systems. In contrast, data-driven approaches, particularly deep learning 
models, have shown significant promise in capturing the complex temporal dependencies inherent in such 
systems.
Long Short-Term Memory (LSTM) networks, a type of recurrent neural network, have emerged as a powerful 
tool for time series forecasting owing to their ability to learn long-range dependencies and retain memory over 
sequential data. Recent studies have demonstrated the superiority of LSTM models over traditional methods 
in water level forecasting tasks. For instance, Vizi et al. applied the LSTM model to the Tisza River in Central 
Europe, reporting high accuracy in both low (≤ 239 cm) and flood (≥ 650 cm) water levels, although with mod-
erate reliability at intermediate levels (1). Their findings underscore LSTM’s strength in dealing with extreme 
hydrological conditions.
Similarly, Özer et al. compared LSTM with other machine learning models for predicting water levels in Ma 
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masin Reservoir. The LSTM model achieved outstanding performance, with R² = 0.9515 and RMSE = 3.49, 
indicating its robustness and reliability (2). A hybrid LSTM–GRU model was proposed by Cho et al., incorpo-
rating meteorological inputs and achieving high accuracy metrics (MSE = 3.92, NSE = 0.942, MAE = 2.22), 
particularly in flood prediction scenarios (3). These findings suggest that combining LSTM with other deep 
learning architectures can further enhance model performance.
Expanding on this trend, Li et al. evaluated several LSTM-based hybrid models including BiLSTM, CNN–
LSTM, and CNN–Attention–LSTM for the Three Gorges Reservoir. Their results highlighted the CNN–At-
tention–LSTM model’s superior ability to capture both seasonal variations and short-term fluctuations, empha-
sizing the potential of hybrid deep learning models for improving forecast accuracy in complex hydrological 
environments(4).
Building upon these advancements, this study presents a data-driven approach to forecast the monthly water 
level of the Ömerli Reservoir using an LSTM neural network. The model leverages LSTM’s temporal learning 
capabilities to process daily reservoir data and generate multi-step ahead predictions. The workflow includes 
comprehensive data preprocessing, model training and evaluation, and visualization of forecast results. Model 
performance is assessed using Root Mean Square Error (RMSE), providing a quantitative measure of pre-
diction accuracy. This research not only contributes to the growing body of literature on deep learning appli-
cations in hydrology but also offers practical insights for sustainable reservoir operation and water resource 
management.

Main Results

The training and testing correlation values of the artificial neural network are close to each other and close to 
zero.

In Figure 1. it can be seen that the values predicted by the ANN overlap with the observed values in some parts 
of the graph, while in other parts they fall slightly below or above the actual values. This indicates that the 
model has a low error margin.

Figure 1. Graph of the distribution of and actual values by month.
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Conclusion

In this study, an LSTM-based deep learning model was developed to forecast daily reservoir water levels using 
meteorological and hydrological variables such as rainfall and evaporation. The dataset, compiled from three 
different sources, was preprocessed by interpolating missing values, applying logarithmic transformation to 
reduce skewness, and standardizing features using a StandardScaler.
The model architecture consists of a three-layer LSTM with 64 hidden units per layer and a fully connected 
output layer, trained to predict water levels for the next 15 days. A sliding window approach was used to create 
sequences with a 30-day look-back period. The model was trained using the Adam optimizer and mean squared 
error (MSE) as the loss function, with early stopping implemented to prevent overfitting.
Evaluation on the validation dataset showed a good match between predicted and actual values, with a final 
RMSE that reflects strong forecasting performance. Additionally, visualizations of past predictions and future 
projections illustrate the model’s ability to capture temporal trends and provide actionable insights. In this 
study, the obtained R² score of 0.9679 indicates that the model performs with high accuracy in predicting re-
servoir water levels. R² was used during both the training and validation processes, and it was also calculated 
to evaluate how accurately the model predicts based on historical data. This value shows that the model suc-
cessfully explains approximately 96.79% of the variations in water levels and is capable of generating reliable 
forecasts.
This LSTM-based forecasting framework can serve as a valuable decision-support tool for water resource 
management, enabling proactive planning against potential shortages or overflows.
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ABSTRACT

With the increasing impact of urbanization on rural areas in Turkey, new legal regulations have been required for the 
governance and planning of these areas. In this context, Law No. 6360, which came into force in 2012, reclassified 
villages and towns within the administrative boundaries of metropolitan municipalities as neighborhoods (Official Ga-
zette, 2012)1. Although this regulation aimed to sustain rural life, hybrid transitional zones have emerged where spatial 
structures are transformed, everyday life practices shift, and cultural disintegration deepens in peri-urban areas. The 
lack of systematic data on housing typologies and spatial patterns, along with the limited academic literature on the 
rural neighborhoods of Aliağa—a district of İzmir province—prompted the selection of Kalabak Neighborhood as the 
case study. The analysis was conducted based on categories and sub-parameters defined within the tipo-morphological 
approach to investigate the physical-spatial structure of Kalabak Neighborhood. The parameters used were derived 
from fundamental approaches commonly applied in the urban morphology literature. This research constitutes an initial 
step in the documentation and interpretation of rural morphological typologies in Aliağa, contributing to the under-
standing of how spatial identity in rural areas evolves under administrative and socio-economic influences.

Key words: typo-morphology, rural settlements, housing typology, spatial analysis

Introduction 

In this context, the study first examines key analysis parameters frequently employed in urban morphology 
literature, classifying the typological and morphological criteria proposed by Caniggia and Maffei (2001)2 

and Conzen (1960)3 within a shared theoretical framework. Based on this framework, the field research con-
ducted in Kalabak Neighborhood documents and analyzes housing typologies, parcel configurations, and 
street patterns. The findings indicate that while the spatial structures of rural settlements largely retain their 
traditional characteristics, they also exhibit formal divergence due to recent building trends. These insights 
provide valuable guidance for the development of planning and design policies aimed at preserving rural 
identity.
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This study adopts a typo-morphological approach to identify and interpret the spatial characteristics of rural 
settlements in the Aliağa district. The primary aim of this study is to identify the morphological patterns and 
document the elements of rural spatial identity by examining the spatial and housing typologies of Kalabak 
Neighborhood. Kalabak was selected due to its representational significance and the lack of prior academic 
research on the area. The study seeks to develop a detailed morphological profile through qualitative field 
observations and spatial data modeling.

The geographical scope is limited solely to Kalabak Neighborhood, located within the district of Aliağa. 
The absence of current and systematic datasets detailing the spatial layout and housing typologies of this 
neighborhood, along with the lack of original academic studies on Aliağa’s rural settlement structure, have 
been decisive in selecting this area as the focus of the research. Accordingly, the study aims to fill a gap in 
the literature and provide an original contribution.

Drawing from the typological theories of Caniggia and Conzen, the study employs a typo-morphological 
approach to decode the spatial identity of Kalabak Neighborhood.

Main Results and Discussion

Aliağa, a district of İzmir province, comprises a total of 32 neighborhoods, 19 of which are classified as 
rural. Kalabak Neighborhood is a rural settlement located in the northeastern part of the district. There are 
two distinct settlement units within Kalabak Neighborhood: “Eski Kalabak” and “Yeni Kalabak,” the latter 
of which emerged in 2020 through a formal parceling process. These two areas are connected by a 7.7 km 
stretch. 

Table 1 highlights the typological differences in the building stock of both settlement units. In terms of archi-
tectural style, traditional structures are predominant in Eski Kalabak, whereas modern buildings dominate 
in Yeni Kalabak. This contrast reflects the more recent development of Yeni Kalabak and is also evident in 
the choice of construction materials.

In Eski Kalabak, local and natural materials such as stone and brick are commonly used, while in Yeni 
Kalabak, prefabricated construction systems have also become prominent. This shift indicates evolving 
preferences in the building production process, driven by considerations of cost-efficiency and time-saving.

Regarding openings such as doors and windows, Eski Kalabak maintains its traditional architectural char-
acter through the use of iron and wood, while Yeni Kalabak features more modern materials like steel and 
PVC. This trend suggests a prioritization of durability and affordability over aesthetic continuity.

When roof typology is examined, tiled roofs are prevalent in Eski Kalabak, whereas Yeni Kalabak exhibits 
a more diverse typology, including not only tiles but also terrace and metal sheet roofs. This variation points 
to a growing emphasis on functionality and contemporary construction trends rather than spatial aesthetics.
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Table 1. Comparative Morphological Parameters of Sample Areas A1 and A2

Morphological Parameter Eski Kalabak (A1) Yeni Kalabak (A2)
Settlement Pattern Organic Gridded
Transportation Network Includes cul-de-sacs Fluid, planned
Number of Floors 1–2 storeys 1–2–3 storeys
Architectural Style Traditional Modern
Building Materials Stone, brick Brick, prefabricated
Door/Window Materials Iron, wood Steel, PVC
Roof Typology Predominantly tiled Tiles, terraces, metal sheets
Social Infrastructure Limited Developed
Occupancy Status 19% abandoned 100% in use

The comparative table above highlights the fundamental morphological contrasts between Eski Kalabak 
and Yeni Kalabak. While Eski Kalabak retains the organic and traditional features typical of historical rural 
settlements, Yeni Kalabak exhibits a more modern and planned urban form. These differences underline the 
dual nature of spatial transformation in peri-rural areas, shaped by administrative restructuring, socio-eco-
nomic trends, and evolving construction practices.

Conclusion

The research indicates that the disregard of traditional typological features—such as façades, materials, 
and roof types—in new developments leads to a loss of spatial identity and the disruption of morphological 
integrity. In this context, it is recommended that typo-morphological analyses be utilized as guiding tools in 
planning and construction processes in rural contexts.

For future studies and practical implementations, attention should be given to the following aspects to ensure 
the preservation and continued vitality of rural heritage:

•	 Development of building guides that reference local architectural identity,
•	 Formulation of construction principles compatible with the traditional fabric,
•	 Integration of typo-morphological analysis into zoning and development plans,
•	 Establishment of incentive mechanisms for the preservation and restoration of existing buildings,
•	 Adaptation of architectural control mechanisms to the specific characteristics of rural contexts,
•	 Regulation of new developments in ways that do not disrupt morphological continuity,
•	 Incorporation of formal coherence alongside functional considerations in planning decisions,
•	 Definition of licensing procedures sensitive to traditional construction techniques,
•	 Avoidance of physical interventions that exclude local lifestyles and cultural context.

Acknowledgment: I would like to thank my advisor, Assoc. Prof. Dr. Gizem ERDOĞAN AYDIN, for guid-
ing me throughout this research process with her academic mentorship.
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  ABSTRACT

Cities that are growing with their population, volume and problems are also evolving towards becoming aging cities, both 
in terms of their physical structures and their residents. Just as cities that are constantly being physically renewed in this 
process are rejuvenated with technological equipment, their elderly residents are also integrating with young technologies 
for a longer and healthier life with the use of gerontechnological products (technology for elderly use). The constantly 
evolving and updated structure of technology ensures that it is the main determinant of the lifestyles of young people. On 
the other hand, with increasing life expectancy, the elderly also need to integrate with technology, turn to wearable tech-
nologies, use health technologies more intensively and especially increase their technological health literacy. As the most 
recent example, during the Covid 19 pandemic, it was understood how much they needed all kinds of technology use, the 
importance of monitoring health monitoring programs and other public institutions reaching out to the elderly through 
these means. All these elements show that the age-friendly city and youth/child-friendly city approaches are integrated in 
the focus of technology. This study addresses the importance of the technological perspective in the cities of the future 
for both the physical structure of the city and the elderly city dwellers, and aims to draw attention to the importance of 
the gerontechnological perspective articulated in smart city-smart building approaches. In the study based on literature 
review, examples of the increasing use of technology in the elderly policies of city administrations are compiled as social 
innovative models.

Key Words: Gerontechnology, Smart city, aging, social innovation, wearable technology

Introduction

Aging is a natural and inevitable process that continues from birth to death (1). The basic needs of older in-
dividuals include access to healthcare, housing, nutrition, rehabilitation, independence in daily life, self-care, 
and social communication. The use of digital technologies provides convenience and support for older adults 
in meeting these basic needs (2). In this process, in addition to physiological and psychological changes, the 
cumulative effects of social changes such as prolonged exposure to external factors, isolation, and the loss of 
loved ones also come into play (3).
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According to data from the Turkish Statistical Institute (TurkStat), the proportion of the elderly population in 
the total population was 7% in 2008, 8% in 2013, and 10.2% in 2023 (4). This situation has made it essential 
to provide a safe home environment and prevent time loss in emergencies, as the care workforce is insufficient 
to meet the increasing demands for elderly care (5). Digital technologies used to ensure this security are also 
prioritized in approaches developed for the smart cities in which today’s youth will live in the future (6).

In this context, it is clear that services provided to the elderly require up-to-date approaches, along with the 
simultaneous development of health information technologies (7). Supporting the elderly with technology and 
increasing their technological literacy is crucial for a shared intergenerational perspective in urban life.

Key Findings

Technologies used to improve the quality of life and meet the care needs of older adults include applications 
such as home health monitoring devices, emergency buttons, and smart home systems. These technologies 
help older adults maintain their independence and receive rapid intervention in emergencies. These technolo-
gies increase the effectiveness of elder care services and alleviate the burden on caregivers.

Gerontechnology is an approach conceptually derived from the words gerontology and technology, and is the 
name given to the entirety of aging and technology studies to improve the daily activities of the elderly (8). 
Studies in the field of gerontechnology are organized within the framework of five basic support areas for the 
elderly to live a healthier and more active life. This framework is called the Five Methods of Gerontechnology 
and consists of the following categories: prevention, development, compensation, care support and research 
(9).

Despite the positive attitudes towards the use of technology among the elderly in Turkey, it has been found 
that only 8.3% of the elderly population recognizes the term gerontechnology (10). Studies have examined the 
use of digital health services by elderly individuals and have stated that they should be supported in terms of 
access to these services, information and education (11). The importance of digital technologies used in health 
services is increasing and studies have revealed how these technologies facilitate the access of elderly individ-
uals to health services (12,13).

In Turkey, the Ministry of Health launched the e-health project in 2003 as part of the Health Transformation 
Project, aiming to establish a health information system encompassing all aspects of healthcare. This project 
aims to consolidate health data nationwide, provide citizens with access to their own health information, and 
create a database containing lifelong health records (14).

The ability of today’s elderly to speak the same technological language as younger people and to monitor their 
health status in digital environments depends on their digital literacy. The skills individuals develop to adapt to 
constantly changing and advancing information technologies are defined as “digital literacy.” Digital literacy 
encompasses not only technical knowledge but also cognitive, social, and cultural skills, enabling individuals 
to integrate into today’s world (15).

An examination of the healthcare systems of developed countries reveals the widespread use of technological 
applications such as e-Health, telemedicine, mobile health, digital hospitals, wearable technology, and robotic 
surgery. These technological advancements are changing the delivery and accessibility of healthcare services 
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(16, 17). Undoubtedly, this process is related to policies regarding the vocational training of young people as 
well as new space-use decisions. For example, developed countries are shifting their healthcare investments 
toward e-Health systems and related technologies rather than large hospital construction. This not only differ-
entiates healthcare institution construction policies but also expands the scope of healthcare services, making 
them more accessible through telemedicine and mobile applications. Therefore, similar developments in urban 
space-use decisions are inevitable in educational settings. The principle of working with robot colleagues will 
also be important in young people’s future career decisions. Japan, a pioneer in healthcare technology, has 
robot nurses and toilet robots equipped with artificial intelligence. These robot nurses play an active role in 
blood sample collection, education, and nursing services; they can perform urine tests in 20 seconds and print 
or email the results to a doctor (18). This will change time and space requirements such as collecting materials, 
delivering them to laboratories, and setting time limits for storing test results. This service, which is used more 
frequently by the elderly population, will become a more significant factor in the future of young people’s 
healthcare.

The use of technology in healthcare has come to the forefront in almost all its dimensions during the Covid-19 
period. There has been a great explosion in both institutional and personal digital application use (19, 20, 21). 
Telemedicine robots providing remote care to Covid-19 patients have been used in hospitals in Boston. The 
US “Cody” robot assists in bed bathing, dressing, and rehabilitation of stroke patients. In Belgium, “Pepper” 
robots greet and guide visitors in hospitals (22). Again, the awareness and expectation that other epidemics 
will spread in the future of the world also show that technological regulations in this regard will maintain their 
importance.

Conclusion

In conclusion, while the use of digital technologies of the future, with the dimensions mentioned above, in 
all areas such as urban planning, settlement, transportation, etc., opens new perspectives for young people, a 
visionary perspective is also required for the healthier aging—and, in a sense, rejuvenation—of the aging pop-
ulation. The proficiency of older individuals in using new technologies should be increased not only for their 
physical health but also for their mental well-being. The trend toward digitalization and robotization in health-
care delivery and health data monitoring should be evaluated from a technical, ethical, and legal perspective in 
all areas of management policies.

In many parts of the world, critical health information such as heart rhythm and body temperature of indi-
viduals can be monitored by health centers with the help of devices used through wearable technologies (e.g. 
watches, rings, shoes, glasses, phones, etc.). These technological developments allow for continuous and more 
effective health monitoring. This trend should be supported, and “monitoring and surveillance” policies should 
be planned sensitively on the axis of freedom/security. All these processes will affect urban health policies and 
space usage decisions. Especially the elderly care sector and local social service policies to be implemented 
should be shaped accordingly.
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ABSTRACT

Urban organic waste management is a crucial element of sustainable cities within the circular economy framework. 
This study investigates the economic and environmental contributions of producing biogas and organic fertilizer 
from municipal organic waste. The research emphasizes the use of generated biogas in city gas networks and as 
compressed natural gas (CNG) fuel for municipal fleets. By integrating biogas into local energy systems and using 
the digestate as organic fertilizer, cities can reduce landfill dependency, lower greenhouse gas emissions, and enhance 
local resource cycles. The paper presents key case studies and provides an impact analysis on urban sustainability 
indicators. The findings demonstrate that such practices not only support waste valorization but also contribute to 
energy security and municipal cost savings.

Key words: Circular Economy, Biogas, Organic Waste.

Introduction 

The increasing urban population and consumption patterns generate vast quantities of organic waste, 
causing significant environmental and economic challenges for cities. Traditional disposal methods, par-
ticularly landfilling, are unsustainable and contribute heavily to methane emissions and soil degrada-
tion(1). Within the circular economy paradigm, the valorization of organic waste via anaerobic digestion 
to produce biogas and organic fertilizer presents an effective solution to close resource loops(2). Biogas, a 
renewable energy source rich in methane, can be injected into urban gas grids or upgraded as compressed 
natural gas (CNG) for use in municipal vehicles(3). Such integration not only mitigates fossil fuel depen-
dence but also provides cities with localized energy alternatives. Moreover, the digestate, a by-product 
of the anaerobic digestion process, can be utilized as a valuable organic fertilizer, reducing the need for 
chemical inputs in urban agriculture and green spaces(4). This study aims to evaluate the economic and 
environmental benefits of implementing biogas and organic fertilizer systems in urban settings, with a 
specific focus on the potential for biogas utilization in municipal gas networks and vehicle fleets.
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Main Results 

The study is based on a comparative analysis of urban biogas facilities in Europe and Türkiye, support-
ed by life cycle assessment (LCA) and cost-benefit analysis (CBA) methodologies. Key findings are 
summarized as follows: Urban organic waste streams (kitchen, market, and park wastes) have a high 
biogas yield potential, with an average of 100-150 m³ of biogas per ton of waste(5). Upgrading biogas to 
biomethane enables direct injection into existing gas infrastructure, enhancing city-wide energy circulari-
ty(6). Cities utilizing biogas-derived CNG for public transport and waste collection fleets reported annual 
greenhouse gas emission reductions of up to 30% and significant operational cost savings(7). Investment 
in biogas plants becomes economically viable within 7-10 years when municipal solid waste is used as 
a primary input, particularly when gate fees and carbon credits are incorporated(8). The digestate can 
replace approximately 50-70% of chemical fertilizers in urban green spaces and peri-urban agriculture, 
promoting soil health and reducing import dependency(9).

A table of performance indicators from selected urban biogas plants can be found below.

Table 1. Performance indicators of urban biogas plants
	       Indicator                                         Performance            
			   Biogas Yield (m³/ton)		     100-150

Fleet Fuel Cost Reduction	    20-30% annually
GHG Reduction 	  	    Up to 30%
Fertilizer Substitution		     50-70%

Conclusion

The valorization of organic waste via biogas and organic fertilizer production offers cities a strategic 
pathway toward circular economy objectives. Integrating biogas into municipal gas networks and utiliz-
ing CNG as fuel for city fleets significantly contributes to emission reduction targets and economic resil-
ience. Furthermore, replacing chemical fertilizers with digestate supports urban ecological sustainability. 
It is recommended that cities develop policies to incentivize such integrated systems, particularly by 
creating synergies between waste management, energy, and transportation departments. Future research 
should focus on optimizing the logistics of organic waste collection to maximize system efficiency.

Acknowledgment: The author would like to express appreciation for the support provided by Sakarya 
Metropolitan Municipality Environmental Protection Department during the preliminary data collection 
phase.
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 ABSTRACT

The adoption of smart city technologies in the Global South presents unique opportunities and challenges shaped by 
diverse socio-economic conditions, governance structures, and cultural values. In this study, the contextual factors that 
influence the participation of youth in the adaptation of smart city technologies in Kampala, Uganda, were examined. 
The research survey data highlights that youth in Kampala face key barriers such as digital illiteracy, high costs of 
devices and internet access, institutional exclusion, and the cultural misalignment of technologies. The finding further 
indicates that though Kampala being the most connected demographic, youth in Kampala are not engaged in smart city 
planning and decision-making processes. The study thus recommends an urgent need for inclusive policies and invest-
ments that target digital infrastructure, education, and youth-centered governance. Services such as affordable internet, 
digital learning platforms, and job-matching apps are top priorities for youth’s desire for smart technologies that directly 
address employment, education, and connectivity needs. This research contributes to a deeper understanding of how 
smart city initiatives can be made more equitable and locally relevant by centering the voices and needs of youth in 
urban innovation agendas.

Key words: Smart City Adoption, Youth Participation, Global South, Socio-Economic Challenges, Governance and 
Technology. 

Introduction 

Today’s urban planning, development and management is increasingly adopting the use of emerging 
technologies such as the Internet of Things (IoT), Big Data analytics and Artificial Intelligence (AI) to 
improve not only infrastructure, and governance but also public services as a way of enhancing the qual-
ity of urban life (1). These technologies are also termed as smart city technologies. In the Global South, 
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however, adopting these technologies is still facing unique challenges and opportunities mainly because 
of socio-economic conditions, governance structures, and cultural values. These technologies offer great 
benefits such as better service delivery, increased citizen engagement, and economic growth, however if 
they are not well adapted to local needs in the Global South, they risk widening inequalities (2). From 
a socio-economic perspective, the Global South is further characterised by prevalence of poverty, inad-
equate infrastructure and informal economies which are major limitations to the effectiveness of smart 
technologies’ adoption (3). It is common that many residents in urban centres in the Global South lack 
devices and do not have internet access, this creates a digital divide, which remains a significant barrier 
(4) to smart city adoption. Policy development and technology integration in the Global South is compli-
cated by fragmented governance systems and structures because government agencies, private sectors, 
and civil society operate with varying coordination (5). This is further worsened by corruption, lack of 
transparency, and limited institutional capacity (6). Thus, there is a need for collaborative governance 
that engages diverse stakeholders to ensure effective smart city implementation. The cultural values and 
social norms in the Global South significantly shape how smart technologies are perceived. The influence 
of informal social networks amongst communities cannot be overlooked therefore design of smart city 
technologies should be aligned with these structures to be effective (7). Some residents in the Global 
South have varying culturally contextualized perceptions of technology, for example, some view smart 
systems with scepticism due to surveillance concerns (8). Therefore, a culturally sensitive engagement 
is crucial to build trust and ensure technology acceptance. Smart city planning, development and imple-
mentation in the Global South requires a holistic approach that goes beyond one-size-fits-all solutions 
implemented in the Global North. Smart city solutions for the Global South require a participatory design 
that should involve local communities in technology development to enhance relevance and acceptance 
(9). Leveraging local knowledge can lead to sustainable, context-specific solutions to ensure that smart 
cities address the unique needs of each urban setting. 60% of the Global South’s urban population is 
expected to be under 18 by 2030 (10). As primary internet users, they engage in education, job searches, 
and civic activities, aligning with smart city goals (11). Thus, the youth are key stakeholders, and are of-
ten making sustainable choices, for example 83% are knowledgeable about waste management, 74% pri-
oritize energy reduction, and 71% favour sustainable shopping (12). However, exclusion from planning, 
lack of trust in governments, and limited education hinders their involvement and engagement (13). En-
gaging youth in smart city planning taps into their creativity and commitment to sustainability, ensuring 
urban development meets current and future needs (14). The future of urban living in the Global South 
hinges on integrating innovation with inclusivity, particularly by empowering youth to shape their cities.
This study seeks to investigate the adaptation of smart city technologies in the Global South by address-
ing both opportunities and challenges for inclusive participation of youth in urban development.  The 
fundamental research question the study sought to answer was: “How do socio-economic conditions, 
governance structures, and cultural values influence the adoption and use of smart city technologies 
among youths in Kampala, Uganda?”

 Main Results

The study revealed many interrelated challenges that youth in Kampala face in adapting to smart city technol-
ogies. The major challenge is lack of awareness of smart city technologies and digital literacy. This greatly 
limits not only their understanding but also engagement with smart city technologies. The high cost of smart 
devices and internet services was cited to further restrict access, especially for low-income youth. A number 
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of institutional constraints such as poor governance, limited coordination, and exclusion of youth from poli-
cy-making processes were also cited as hinderances to the development of inclusive digital strategies. On the 
cultural side, many technologies are not contextually adapted, making them less accessible or relevant to lo-
cal users and this further marginalizes the youth in the smart city transformation. Addressing these challenges 
requires multi-stakeholder collaboration focused on affordability, digital literacy, inclusive governance, and 
culturally contextualizing technology design.

Figure 1. Challenges youth in Kampala face in adopting smart 
city technologies.

Table 1. The services that should be prioritized for smart city
Services that should be prioritized % respondents 
Affordable internet access 79.2
Digital learning platforms 68.3
Smart transportation and traffic management 41.5
Jobs and skill matching mobile apps 68.9
Online access to government services 45.9
Public safety technologies 40.4
Digital health care services 48.1
Renewable energy solutions 32.2

The survey results indicate that affordable internet access is the top priority for youth in Kampala, with 79.2% 
of respondents identifying it as essential for inclusive participation in smart city initiatives. This is followed 
by strong support for job and skill-matching mobile applications (68.9%) and digital learning platforms 
(68.3%), highlighting the urgent demand for technology-driven solutions to address youth unemployment 
and education gaps. Online access to government services (45.9%) and digital health care services (48.1%) 
also emerged as important, pointing to the need for efficient, accessible public service delivery. While smart 
transportation and traffic management (41.5%) and public safety technologies (40.4%) were moderately pri-
oritized, renewable energy solutions (32.2%) received the lowest emphasis, possibly reflecting more imme-
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diate concerns around connectivity, employment, and education over long-term environmental technologies.

Conclusion

This study underscores the importance of contextual sensitivity in the development and implementation of 
smart city technologies in the Global South. For youth in Kampala, significant barriers such as limited digi-
tal literacy, high costs of connectivity and devices, and exclusion from governance structures inhibit mean-
ingful participation in smart urban initiatives. The lack of culturally adapted technologies further alienates 
youth, despite their potential as drivers of digital transformation. However, the findings also point to clear 
areas of opportunity: young people prioritize services that enhance access to education, employment, public 
services, and digital infrastructure. These priorities reflect an appetite for technologies that deliver tangible 
socio-economic benefits and bridge existing inequalities. The future success of smart cities in contexts like 
Kampala hinges on multi-stakeholder collaboration to design inclusive, affordable, and culturally resonant 
solutions. By engaging youth not just as beneficiaries but as co-creators of urban innovation, policymakers 
can ensure that smart city agendas are sustainable, equitable, and future-ready.
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 ABSTRACT

Participatory budgeting, which supports democratic participation, transparency, accountability, and social trust at local 
levels, is an approach that enables citizens to be directly involved in decisions about allocating public resources. This 
study, conducted by young researchers, aimed to explore the perceptions and expectations of citizens in Sakarya about 
participatory budgeting practices in supporting sustainable cities. In the research, a scale was developed to measure the 
perceptions and expectations of Sakarya residents about this budgeting approach, and data were collected through online 
and face-to-face surveys. Then, the data were analysed using the SPSS software programme, and policy recommendations 
were proposed for local administrations in Sakarya based on the findings. The findings revealed the level of acceptance, 
interest, and expectations of Sakarya residents regarding participatory budgeting. According to the primary findings, 
the citizens did not know about participatory budgeting. However, the participants stated that the local governments in 
Sakarya needed to implement it. This study is also unique as it is the first to focus on participatory budgeting in Sakarya, 
providing insights into its applicability and potential benefits. The results would contribute to developing more inclusive 
and effective budgeting processes in local governance while offering valuable references for future studies.

Keywords: Local Governance, Participatory Budgeting, Sakarya

Introduction 
Participation refers to a governance approach that involves the direct or indirect inclusion of individuals and 
communities in public decision-making processes. The participatory approach goes beyond merely voting 
in elections and emphasizes the active involvement of citizens in all stages of administrative processes, in-
cluding planning, implementation, and oversight [1]. The participatory management approach has recently 
become one of the cornerstones of modern public administration. It is closely associated with the principles 
of efficiency, transparency, and accountability, particularly with the rise of the concept of governance [2]. Par-
ticipatory budgeting (PB) is also a democratic budgeting approach that emphasizes the direct involvement of 
citizens in public budget processes, aiming to enhance transparency, accountability, and social inclusivity [3]. 
It was first implemented in 1989 in Porto Alegre, Brazil, and has since gained global prominence. Primarily, 
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it advocates for citizens to have a direct say in the allocation of public resources, while practically, it seeks to 
achieve outcomes such as equitable resource distribution, increased trust in public services, and the strength-
ening of social capital [4]. PB process consists of several stages: preparation and information dissemination, 
neighbourhood meetings, representative selection, prioritization, budget approval and monitoring [5]. 
Implementing PB in local administrations contributes directly to the United Nations Sustainable Develop-
ment Goal (SDG) 16: Peace, Justice, and Strong Institutions. SDG 16 emphasizes building accountable, 
transparent, and inclusive institutions and ensuring participatory decision-making at all levels [6]. Addition-
ally, the 12th Development Plan (2024–2028) adopts a holistic approach based on participation, inclusivity, 
accountability, and transparency, aiming to foster social cohesion, address societal issues, and implement 
sustainable projects through PB[7]. However, in Turkiye, PB is implemented in the limited central cities, 
İstanbul, Çanakkale, İzmir, Uşak, Eskişehir, Ankara, and Trabzon. On the other hand, the cities identified as 
not yet implementing PB but currently in the preparation phase are Tekirdağ, Kocaeli, Manisa, Konya, Adana, 
Samsun, Diyarbakır and Sakarya.
From this perspective, in the study, we explored the perceptions and expectations of citizens about PB in sup-
porting sustainable Sakarya City. The preparation process of PB in Sakarya has gained momentum through 
its inclusion in the Eastern Marmara Regional Plan. These efforts were shaped around sustainability, par-
ticipation, and applicability, with participatory planning activities like consultation meetings, district visits, 
and surveys conducted. Its 2025–2029 Strategic Plan has also emphasized participatory methods and sought 
input from internal and external stakeholders to shape the plan’s goals and objectives [8]. However, while 
participation has been embraced in Sakarya, PB practices have not yet been implemented. Studies on PB have 
lately increased significantly. [9] also focused on e-PB processes, while [10] examined PB models. [11] eval-
uated participation in democracy and transparency. In Türkiye,[12] performed a study on municipalities,[13] 
explored citizen budget practices and [14] adopted a critical approach. The contribution of our study to the 
literature lies in being the first to investigate perceptions of PB, specifically in the province of Sakarya. 

Main Results
To achieve the research aim, we developed a survey titled “Determination of Citizens’ Perceptions and Ex-
pectations Regarding Participatory Budgeting: A Field Study in Sakarya”, comprising 20 items. The first 12 
items were designed to assess the perceptions of citizens living in Sakarya regarding PB. The remaining 8 
items aimed to uncover their expectations concerning this budgeting approach and a total of 400 individuals 
aged 18 and above responded the survey. Primarily, the scale demonstrated excellent internal consistency, 
with a Cronbach’s Alpha (α) value of 0.89, indicating a high degree of reliability and validity. The sample 
demonstrates a high educational attainment, with most participants (57.1%) holding a license degree, while 
an additional 15.5% possess postgraduate qualifications, indicating a well-educated cohort. The age distribu-
tion shows a pronounced skew toward younger participants, with nearly half (44.8%) falling within the 18-29 
age range, and an additional 23.1% in the 30-39 bracket, suggesting the sample predominantly represents 
younger to middle-aged adults. Gender representation exhibits a moderate female majority (59.8% female vs. 
40.3% male), while occupational diversity is evident with educators comprising the largest professional group 
(28.2%), followed by farmers (20.0%) and officers (14.0%), indicating a mix of public sector professionals 
and agricultural workers. The combination of high educational levels, younger age demographics, and diverse 
occupational backgrounds suggests a sample that may be particularly relevant for studies examining contem-
porary perspectives among educated, working-age populations. Table 1 provides the frequency distribution of 
each item, respectively. 



54

Table 1. Frequency Distribution of Each Item
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1 I have sufficient knowledge about participatory budgeting. 21,0 26,8 26,6 17,3 8,5

2
I have sufficient knowledge about the municipal budgets in Sa-
karya.

31,0 33,8 22,5 9,3 3,5

3
I think that municipalities in Sakarya sufficiently involve citi-
zens in their decision-making processes.

28,5 31,3 25,5 9,3 5,5

4
I think that citizens should have a say in the budget expenditures 
of municipalities in Sakarya.

4,0 4,3 11,8 33,3 46,8

5
I think that citizens’ opinions should be taken into account when 
prioritizing municipal services in Sakarya

2,5 3,8 7,8 31,6 54,5

6
I think that with the implementation of participatory budgeting 
in Sakarya, municipal revenues will be used more fairly.

3,5 5,0 18,8 35,3 37,5

7
I think that with the implementation of participatory budgeting 
in Sakarya, municipal revenues will be used more transparently.

3,0 6,5 15,5 32,3 42,8

8
I think that participatory budgeting practices in Sakarya will in-
crease my trust in municipal governance

2,0 5,3 17,5 34,3 41,0

9
I think that citizen participation in municipal budget processes 
in Sakarya will improve the quality of public services.

3,8 3,3 13,0 39,1 41,0

10
I think that if a participatory budgeting process is initiated in 
Sakarya, I will actively take part in this process.

7,0 11,5 29,6 29,5 22,5

11

I think that my willingness to vote for a municipal administra-
tion that implements participatory budgeting will increase in the 
next elections.

3,8 6,0 23,1 33,5 33,8

12

I consider that participatory budgeting in Sakarya as a tool that 
strengthens the relationship between citizens and the munici-
pality.

1,8 4,3 16,0 42,1 36,0
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13

I request participatory budgeting practices to be initiated in Sa-
karya.

2,8 3,8 12,3 36,8 44,5

14

I expect the municipalities in Sakarya to inform me about par-
ticipatory budgeting.

1,3 5,0 10,8 40,0 43,0

15

I expect the municipalities in Sakarya to gather citizens’ opin-
ions through various methods (surveys, meetings, etc.) in their 
budget planning processes.

2,3 3,0 9,8 36,5 48,5

16

I request digital platforms (websites) to be created in Sakarya 
where citizens can make suggestions about the municipal bud-
get.

1,8 3,3 9,5 32,1 53,5

17
I expect citizen voting to be conducted when determining mu-
nicipal projects in Sakarya.

2,8 3,8 11,5 34,3 47,8

18
I expect the implementation of participatory budgeting to pro-
vide services more suited to local needs in Sakarya.

1,8 2,5 12,8 37,3 45,8

19
I expect the implementation of participatory budgeting to im-
prove the quality of life in public spaces in Sakarya.

0,8 3,0 14,8 36,8 44,8

20
I expect the citizens living in Sakarya to be included in the mu-
nicipal budget processes.

2,3 3,3 14,2 35,8 44,5

According to Table 1, a significant portion of participants believe that the implementation of PB will provide 
services better suited to local needs (45.8% “Totally Agree”) and improve the quality of life in public spac-
es (44.8% “Totally Agree”). Additionally, there is strong support for including citizens in budget processes 
(44.5% “Totally agree”). However, a notable percentage of participants feel that citizens are not sufficiently 
involved in the current municipal processes in Sakarya (31.3% “Disagree”). These results suggest that PB 
practices could strengthen the relationship between citizens and municipal governance while promoting more 
transparent and fair management. Based on the average scores of citizens’ perceptions and expectations regard-
ing PB, it is evident that their expectations (mean: 4.22) are significantly higher than their current perceptions 
(mean: 3.61). This highlights a considerable gap between what citizens aspire to achieve from the budgeting 
process and how they currently perceive its implementation and effectiveness.

Conclusion
The study explored the significant potential of PB in fostering sustainable urban development in Sakarya. 
Findings revealed that while citizens had limited knowledge about PB, there was a strong demand for its im-
plementation. Participants believed that PB could enhance transparency, fairness, and inclusivity in municipal 
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governance, with many expecting it to improve the quality of public services and better address local needs. 
The results also indicated a gap between citizens’ expectations and their current perceptions of municipal pro-
cesses, emphasizing the need for more inclusive and participatory practices.

In conclusion, the research addressed the importance of integrating PB into Sakarya’s local governance frame-
work. By actively involving citizens in budget planning and decision-making, municipalities could strengthen 
public trust, improve service delivery, and align projects with community priorities. The study provided valu-
able insights for policymakers and serves as a foundation for future research on participatory governance in 
Türkiye.
Acknowledgment: The authors would like to express their appreciation for the support of the sponsors with 
Project No 1919B012422119, funded by TÜBITAK through the 2209-A University Students Research Proj-
ects Support Program.
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ABSTRACT

The effects and consequences of climate change are now real and visible throughout the world. Africa is currently 
the continent most affected by global warming. Climate hazards are increasing and becoming more intense on this 
continent, which is home to the poorest and least developed people on the planet. The objective of this work is to 
show the strategies that Africa must adopt for resilient agriculture. Every year, in several regions of the continent, 
millions of hectares of arable soil are flooded and/or eroded, losing their fertility and productivity. On the other hand, 
particularly in the countries of the Horn of Africa, soils are losing their productivity due to unprecedented drought 
caused by scarce or irregular rainfall. As a result of all this, we are witnessing a decline and shortage of agricultural 
products, leading to and exacerbating food insecurity and malnutrition on the continent. Every year, millions of Afri-
cans desperately migrate within the continent in search of food and water. For this reason, Africa must urgently adopt 
sustainable agricultural development systems that will mitigate food insecurity and build climate resilience. These 
systems must be based on agroecology, agroforestry, greenhouse farming and hydroponics.

Key words: Climate change, Food security, agroecology, greenhouse farming, hydroponics.

 Introduction

For several decades, the entire world has been experiencing an unprecedented phenomenon that contin-
ues to rage and intensify its effects: global warming. Climate change is, at its core, Climate change is a 
natural phenomenon. But today, it is accentuated by human activities which emit enormous quantities 
of greenhouse gases [1]. The most important of these gases are carbon dioxide, methane, nitrous oxide 
and fluorinated gases [2], [3]. The effects and consequences of climate change are now real and visible 
throughout the world. Several initiatives have been taken and several approaches adopted to reduce, mit-
igate, and adapt to its effects.

Africa, although the continent emits the least carbon in the world (less than 4%) [4], [5] is today the most 
affected by the phenomena of global warming [6]. This continent faces several environmental challenges 
linked to deforestation, the use of dirty energy, inadequate agricultural system, lack of waste management 
system, the destruction of marine ecosystems, inadequate mining process, uncontrolled urbanization, etc. 
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[7], [8]. The implications of climate hazards are increasing and becoming more intense on this continent. 
This is particularly important given the human cost associated with the continent and the ugly econom-
ic realities of Africa home to the poorest and least developed people on the planet [9]. These hazards 
include, among others, extreme drought in the Horn of Africa owing to the scarcity or insufficiency of 
precipitation, and major floods which often affect the West and Center of the continent. These manifes-
tations of climate extremities deeply affect millions of hectares of arable land which are gradually losing 
their productivity and fertility [10], [11]. The outcome of which leads to a significant drop in agricultural 
yields, threatening the food security of millions of people [12]. Currently, 58% of Africans are food inse-
cure, which is double the global average [13]. For this reason, Africa urgently needs to adopt new resilient 
agricultural development systems to guarantee sustainable food security on the continent. 

The objective of this work is to demonstrate, through a literature review, the new strategies that Africa 
must adopt for sustainable and resilient agriculture.

 Main Results

In order to combat food insecurity and face multiple climatic hazards, such as floods and droughts, which 
degrade soils, Africa must adopt new agricultural strategies that are both sustainable and resilient. As the 
continent is made up of different agroecological zones (humid and forested on the one hand, and arid on 
the other), the choice of strategy should depend on the nature and conditions of the environment. These 
agricultural systems are as follows: 
- Agroecology: A holistic approach to agriculture that considers the interactions between plants, animals, 
humans and the environment. It focuses on the sustainable use of natural resources, the protection of 
biodiversity, the promotion of soil health and the reduction of negative impacts on the environment [14]. 
Faced with the challenges of global food security, climate change, biodiversity restoration and resource 
depletion, agroecology offers a promising framework for reflection and innovation. It proposes several le-
vers to ensure agricultural production while reducing the use of inputs and preserving soil and water [15].
Among the agroecological techniques is agroforestry. This is an agricultural technique that involves 
combining trees and hedges with crops or livestock [16]. Trees can thus provide numerous ecological 
services, such as climatic regulation and erosion control. It thus makes it possible to produce food while 
preserving forest ecosystems [17]. Applicable in wetlands and forest areas, agroecology makes it possi-
ble to produce diversified and financially affordable food. It also gives small-scale producers, especially 
women and young people, the means to build sustainable food systems [18].

- Greenhouse: greenhouse farming allows plants to be grown under shelter in completely controlled and 
suitable conditions. Above all, the greenhouse provides a barrier to climatic hazards and crop aggressors. 
Greenhouses create more favorable climatic conditions that allow plants to grow better. Furthermore, 
growing plants in a closed environment contributes to better control of insect attacks and therefore limits 
the use of pesticides—which also affects the environment. Greenhouse cultivation shows undeniable 
advantages for quality and environmentally friendly production. With less watering and fewer insects, 
greenhouse farming represents a promising new solution for African arid zones. This alternative aims to 
combat climate risks to produce better harvests [19], [20], [21]. 
- Hydroponics: This method of growing plants in a substrate rather than in soil is a soilless technique 
that is simple to implement and offers many advantages [22]. In the face of global challenges such as 
climate change, soil degradation and water scarcity, hydroponics has emerged as a sustainable alternative 
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to traditional agriculture. This soilless planting method uses a nutrient-rich substrate, enabling efficient 
food production in controlled environments. It offers higher yields, year-round cultivation and reduced 
land and water use, making it ideal for all urban and arid regions [23].  

Conclusion

The effects of climate change are leading to unprecedented consequences in Africa, particularly soil 
degradation, thus causing a gradual reduction in agricultural yields. Reduction in agricultural yields, if 
unabated, will increase food insecurity on the continent, putting the lives of millions of people at risk. 
Faced with this situation, Africa needs to focus on new, sustainable and resilient agricultural techniques. 
Agroecology, greenhouse and soilless farming are among the best techniques to implement. With its 
renewable energy advantages, implementing these systems in Africa is easy and requires political and 
community will. 
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ABSTRACT

This study highlights the transformative role of youth in the reconstruction processes of cities after disasters. The 
increasing risk of disasters and the impact of the climate crisis necessitate not only the resilience of physical struc-
tures in cities but also the strengthening of their social and cultural fabrics. In this context, youth contributions in 
sustainable architectural solutions, digital resilience, social entrepreneurship, and community solidarity are deeply 
examined. Supported by the Sakarya model, this framework emphasizes that post-disaster transformation is not 
merely restorative but also innovative and inclusive. As a result, youth are shown to evolve from passive participants 
to strategic and implementing transformative actors in disaster management processes.

Key words: youth participation, resilient cities, disaster recovery, digital resilience, social entrepreneurship

1.	 Introduction

The acceleration of the climate crisis and the increasing frequency and intensity of natural disasters are 
raising the vulnerability levels of cities. Disasters such as earthquakes, floods, and fires not only destroy 
physical structures but also damage social fabrics, disrupt economic systems, and negatively affect indi-
viduals’ psychosocial health. In this context, the concept of a “resilient city” reflects a multidimensional 
approach that includes not only technical infrastructure improvements but also social participation, cultural 
continuity, and sustainable development. Youth are among the most dynamic and innovative actors at the 
center of this transformation. Their energy, creativity, and proficiency in digital technologies enable more 
effective and inclusive management of post-disaster processes. 

2.	 Main Results

2.1 Resilient cities and structural/non-structural measures
To increase cities’ resilience against disasters, two main types of measures exist: 
Structural Measures
These include earthquake-resistant building designs, robust infrastructure projects, and the creation of safe 
residential areas. Such measures are essential to minimize physical damage and are supported by innova-
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tions in engineering and architecture. Planning infrastructure to ensure uninterrupted access to electricity, 
water, and transportation is also critical. 

Non-structural Measures
These involve community-based risk awareness, disaster education, and inclusion of local residents and 
youth through participatory planning mechanisms. Strengthening social bonds, developing a culture of 
solidarity during crises, and providing psychosocial support are also vital. Non-structural measures com-
plement physical resilience by enhancing social resilience. 

Post-disaster reconstruction is not merely a return to previous conditions but an opportunity to build stron-
ger, more flexible, and sustainable cities. Active youth participation is critical to developing innovative 
solutions during this process. 

2.2 Youth Participation: Gaps and Potential
Literature reveals that youth participation in disaster management and urban planning is often symbolic 
or limited. Their voices are insufficiently heard in decision-making mechanisms. However, youth bring 
creative perspectives, digital literacy, and social sensitivity—qualities that are vital for making cities more 
resilient. 

Youth can accelerate crisis communication through social media and digital platforms, develop AI-support-
ed early risk detection applications, and pioneer social enterprises that support local economies. To enhance 
youth participation, structures such as youth urban councils, youth-disaster coordination boards, and partic-
ipatory budgeting programs should be established. 
The Sakarya-based scenario in this study demonstrates how youth participation gaps and potential can be 
evaluated with concrete examples.

2.3 Transformative Contributions of Youth

Creative design and sustainable architecture

Youth develop durable model structures using low-cost and eco-friendly materials, enhancing both their 
technical skills and sustainability awareness. The creative use of concrete, rope, and basic materials pro-
vides solutions that can inspire real urban planning processes. 

Social Entrepreneurship and Economic Revival

In post-disaster economic recovery, youth play a significant role by establishing micro-enterprises, digital 
cooperatives, and conducting social media campaigns. These efforts are vital to supporting local production 
and generating employment. 

Technological Competence and Digital Resilience

Youth can develop AI-supported risk mapping systems, manage information flow via open data platforms 
during disasters, and effectively facilitate crisis communication through social media. Digital resilience is a 
crucial component of modern cities’ adaptation to disasters. 
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2.4 Youth’s Active Role in Urban Planning

Youth need to be structurally represented in decision-making processes, not just symbolically. This is essen-
tial for enabling them to shape the future of cities directly. Proposed structures include: 
•	 Youth Urban Councils: Platforms where youth directly contribute to urban policies and planning.
•	 Youth-Disaster Coordination Boards: Organized bodies involving youth before, during, and after 

disasters.
•	 Participatory Budgeting Programs: Democratic practices enabling youth to manage and prioritize 

specific portions of municipal budgets.

These mechanisms ensure youth actively participate in building sustainable, inclusive, and resilient cities.

2.5 Psychosocial Recovery and Cultural Memory	

Disasters deeply impact the mental health of communities. Youth can develop community-based support 
programs through creative activities such as art, theater, music, and storytelling. These initiatives assist in-
dividuals in trauma recovery and support the healthy integration of disasters into collective memory. As “re-
storative actors,” youth not only provide aid but also become unifying forces that reconnect communities.

2.6 International Connections and Global Youth Impact

To strengthen global youth representation, participation in international platforms such as the UN Youth 
Forum and Erasmus+ should be encouraged. This enriches local experiences through global knowledge 
exchange. Youth’s international networks facilitate increased global cooperation in building resilient cities 
and enable the widespread adoption of innovative practices.

3.	 Conclusion

This study reveals that youth are not merely volunteers in post-disaster reconstruction but strategic, im-
plementing, and transformative actors in urban transformation. Transitioning youth from passive partici-
pants to active decision-makers in disaster management is crucial for urban sustainability and resilience. 

Recommendations

•	 Youth representation should be increased in national disaster plans.
•	 Incubation and innovation programs focused on youth-disaster themes should be established in uni-

versities.
•	 Incentive programs in architecture, entrepreneurship, and technology should be designed for youth.
•	 Local governments should strengthen participatory mechanisms through youth councils and coordi-

nation boards.
•	 Youth leadership should be prioritized in psychosocial support and cultural memory projects.

Acknowledgment: I would like to express my appreciation to my advisor, M. Pınar Hızal, and all con-
tributing academics who supported this study.
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 ABSTRACT

Unplanned urbanization, climate change, scarcity, and pressure on water resources necessitate sustainable urban water 
management practices to ensure water security. In this study, a sustainable solution for addressing the increasing urban 
water demand was presented, focusing on the recycling potential of greywater and rainwater for a residential site. The 
project included an evaluation of the economic dimensions of the components (piping, treatment, storage, etc.). Greywa-
ter includes domestic wastewater originating from sinks, showers, baths, and washing machines. Rainwater is collected 
from roofs, stored, and can be used in various areas, such as irrigation and cleaning. In the study, the amount of greywater 
and rainwater that can be recycled from a sample site consisting of 6 blocks and 96 apartments was evaluated with system 
design and economic feasibility. Daily greywater production in the project area was calculated as approximately 55,296 
liters. Rainwater collected from roofs can be used in landscape irrigation, thus reducing drinking water consumption and 
wastewater volume. The study presented an economically applicable and environmentally compatible solution proposal 
for cities that are compatible and resilient to climate change.

Keywords: Greywater, rainwater, recycling, economic analysis, adaptation to climate change

Introduction

With the increasing population and urbanization, the demand for clean water resources is increasing. There-
fore, recycling alternative water resources is important for sustainable water management [1]. To minimize the 
effects of urbanization and climate change, it is recommended to treat and reuse greywater, increase rainwater 
harvesting practices instead of traditional rainwater drainage systems, and search for alternatives that can 
restore the water cycle in cities. Greywater is a low-polluted wastewater from domestic sources and can be 
treated and reused. Rainwater can be collected from roofs with surface runoff and used with simple filtration 
and storage methods [2]. This study aims to evaluate the technical and economic recovery of greywater and 
rainwater in a residential area in Bursa.
Main Results

In this study, a residential area consisting of 96 flats was evaluated. There are 6 blocks with 4 floors in the 
area, and there are 16 flats per block, with 4 flats on each floor. Assuming that each flat is approximately 100 
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m² in size and that an average population of 4 people lives per flat, a total residential area of ​​384 people is 
envisaged. In the residential area, water usage habits were calculated by considering literature data in the cal-
culation of daily water consumption per person, and a daily greywater production of 144 L per person and a 
total greywater potential of 55,296 L/d were calculated [3-5]. This potential is an important source in terms 
of recycling alternative water resources. In addition, based on the annual average rainfall on the block roof 
areas, approximately 1875 m3/year of rainwater was calculated for the entire site; plans were made to use this 
water, especially for the irrigation of landscape areas. In the study, greywater and rainwater infrastructure line 
calculations were made, and it was based on directing greywater to a central treatment unit and collecting and 
storing rainwater. In the layout plan shown in Figure 1, the system in question is integrated in a holistic manner 
between the blocks. While the treated greywater is reused in the system to be used in toilet tanks after filtration 
and disinfection processes, rainwater is integrated with drip irrigation systems and used in the irrigation of 
green areas. In this study, the equipment and labor requirements to be used for greywater and rainwater infra-
structure systems to be implemented in a residential area consisting of 96 flats were evaluated. Table 1 includes 
the equipment to be used for greywater and rainwater recovery line and the components that will create costs, 
and the data in Table 1 includes the lateral and vertical pipes to be used for the collection and transportation 
of raw greywater, the system where the collected greywater is treated, tanks and pumps [6]. Data on the pipes, 
connection equipment, and equipment to be used for rainwater collection and storage are also presented in 
the table. The design of both systems was made by considering the material selection and application needs; 
all hydraulic calculations and cost analyses were carried out by conducting detailed market research [7-10]. 
The systems were planned with a holistic approach to contribute to sustainable water management. Thanks to 
this system, mains water consumption is significantly reduced, direct discharge of wastewater into the sewer 
system is prevented, and environmental impacts are reduced. It has been calculated that up to 56% of water 
savings can be achieved in the applications carried out, which reveals both the ecological and economic effi-
ciency of the system.

 Figure 1. Greywater and Rainwater Recycling Systems in the Residential Area
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Table 1. Greywater and Rainwater System Costs
Component Costs (₺)
                                                    Greywater
Piping 379.000
Labor 615.000
Equipment (Tank, Pump) 805.000
Treatment (MBR) 900.000 
Additional Expenses 36.000 
Total 2.735.000 
                                                      Rainwater
Piping 151.500 
Labor 120.000 
Equipment (Tank, Pump, Filter) 125.000
Additional Expenses 18.500
Total 415.000 

Initial investment costs vary according to the size of the system, and as the system grows, the costs per apart-
ment decrease and the amortization periods decrease. It is stated in the literature that the installation of the 
system in buildings with 15-20 apartments requires a cost of approximately 600 Euros per apartment, and that 
the costs decrease to 200 Euros in sites with more than 500 apartments [11]. Considering the current Euro 
exchange rate (46 ₺) for the project, an approximate cost of 625 Euros per apartment was calculated and the 
obtained value is consistent with the literature data.

Conclusion

In this study, the sustainability and economic efficiency of greywater and rainwater management in a 96-flat 
residential complex in Bursa were evaluated. In this context, the installation costs for collecting greywater 
and rainwater that may occur were calculated, and the suitability of the recycled water for reuse in areas 
such as toilet tanks and landscape irrigation was evaluated. The Membrane Bioreactor (MBR) system was 
preferred for greywater treatment due to its low energy requirement and high treatment performance. 56% 
water saving was achieved with this system. The collected rainwater supported the natural water cycle and 
contributed to minimizing the risk of flooding and water saving by reducing surface runoff. The integration of 
greywater treatment and rainwater harvesting at different scales enables the efficient use of alternative water 
sources in urban infrastructure systems. The applied systems reduce the water supply load by reducing the 
consumption of network water; at the same time, they minimize environmental loads by reducing the amount 
of wastewater discharge. The application results reveal that the system efficiency varies depending on the 
field conditions, climatic data, and user habits. To make such applications widespread in Türkiye, systems 
with low energy consumption and modular design should be encouraged; technical standards and regula-
tions should also be developed. Urban sustainability initiatives, such as rainwater harvesting and greywater 
recycling, provide environmental solutions to help adapt to climate change by alleviating pressure on water 
supply and treatment systems.
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ABSTRACT

This paper examines the role of Youth-Centered AI Urban Labs as participatory frameworks for developing inclusive and 
data-informed mobility policies in secondary European cities. While artificial intelligence (AI) increasingly influences 
how cities approach mobility planning, the perspectives of young people, despite their centrality as users of public trans-
port, remain underrepresented in decision-making processes. Secondary cities face structural limitations such as limited 
institutional capacity and fewer formal avenues for youth engagement in smart city innovation. Adopting a qualitative 
abductive approach, this study reviews practitioner literature, policy reports, and urban innovation cases from Aveiro 
(Portugal) and Wrocław (Poland). Documents were purposively selected for their relevance to AI in urban planning, 
youth participation, and local governance. Findings reveal that Youth-Centered AI Urban Labs serve as platforms where 
youth can build digital skills, collaborate with local governments, and contribute to mobility policy. Despite challenges 
like digital inequality and limited policy uptake, these labs offer a scalable model aligned with EU priorities on digital 
inclusion and participatory governance. They also contribute to the realization of key Sustainable Development Goals, 
particularly sustainable cities (SDG 11), innovation (SDG 9), quality education (SDG 4), reduced inequalities (SDG 10), 
and inclusive governance (SDG 16).

Key words: Youth-Centered AI urban labs, Secondary cities, Smart city, Urban mobility, Youth participation

Introduction 

Cities are complex, evolving systems shaped by ongoing social, economic, and technological transforma-
tions. According to the United Nations, by 2050, nearly 68% of the global population will live in urban 
areas, intensifying the need for innovative, sustainable urban planning (1). Secondary cities in Europe are 
key regional hubs facing unique challenges in adopting smart city technologies (2).

According to the European Commission, A smart city is a place where traditional networks and services 
are made more efficient with the use of digital solutions for the benefit of its inhabitants and business. A 
smart city goes beyond the use of digital technologies for better resource use and less emissions. It 
means smarter urban transport networks, upgraded water supply and waste disposal facilities and 
more efficient ways to light and heat buildings. It also means a more interactive and responsive 
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city administration, safer public spaces and meeting the needs of an ageing population (3).

Artificial intelligence (AI) is reshaping the future of urban mobility (4) cities are facing escalating chal-
lenges in traffic management, public transportation efficiency, and environmental sustainability. Leverag-
ing case studies from cities globally, including Singapore, London, and Helsinki, the paper explores how 
AI technologies are revolutionizing urban transportation systems. The study delves into key components 
of AI integration such as adaptive traffic management, personalized mobility solutions, and the implemen-
tation of autonomous vehicles. It highlights how AI algorithms analyze real-time data from diverse sourc-
es to optimize traffic flow, enhance public transportation services, and predict future mobility patterns. 
The research underscores the significance of AI in creating responsive and intelligent urban environments, 
adapting dynamically to the evolving needs of urban dwellers. Furthermore, the paper addresses challenges 
associated with AI-driven urban mobility, including privacy concerns, ethical considerations, and the need 
for equitable access to technological benefits. The findings emphasize the importance of responsible gov-
ernance and a balanced approach to technology deployment in urban planning. In conclusion, this research 
contributes essential insights for policymakers, urban planners, and researchers navigating the integration 
of AI into urban mobility. The envisioned outcome is a future where AI-driven adaptive infrastructure 
fosters sustainable, efficient, and user-centric urban mobility ecosystems.”,”container-title”:”International 
Journal of Development Research”,”DOI”:”10.37118/ijdr.27837.12.2023”,”ISSN”:”2230-9926”,”jour-
nalAbbreviation”:”IJDR”,”language”:”en”,”page”:”64509-64513”,”source”:”DOI.org (Crossref. This is 
through data-driven innovations designed to enhance efficiency, accessibility, and sustainability, which 
are key pillars of smart city development  (5). Community engagement, which includes involving res-
idents in the planning, development, and implementation of smart city initiatives is a vital element of 
governance (6)focusing on the Silesian and Lesser Poland Voivodships in Poland. This research addresses 
a notable gap in the analysis of regional AI strategies within urban management, providing a comparative 
analysis of AI implementation in these two distinct regions. The Silesian Voivodship, with its emphasis on 
traditional industries such as manufacturing and energy, contrasts with the broader approach of the Less-
er Poland Voivodship, which includes applications in life sciences and ICT. The paper explores how AI 
technologies enhance urban efficiency, sustainability, and livability through practical applications in traffic 
management, healthcare, energy efficiency, and environmental management. It highlights the importance 
of a human-centric approach in smart city development, emphasizing inclusivity, transparency, and ethical 
considerations. The paper also delves into the socio-technical dynamics of AI deployment, illustrating how 
these technologies can transform urban environments while ensuring that the benefits are equitably dis-
tributed and that urban developments are sustainable and resilient. By analyzing specific case studies, the 
authors aim to provide empirical evidence and insights that contribute to the academic and practical under-
standing of AI’s role in smart cities, ultimately advocating for the design of AI applications that prioritize 
human well-being and environmental health.”,”container-title”:”Sustainability”,”DOI”:”10.3390/su161
88279”,”ISSN”:”2071-1050”,”issue”:”18”,”journalAbbreviation”:”Sustainability”,”language”:”en”,”li-
cense”:”https://creativecommons.org/licenses/by/4.0/”,”page”:”8279”,”source”:”DOI.org (Crossref. Cit-
izens play a central role in the smart city concept. Analyzing their needs enables the development of 
advanced services and solutions specifically designed for them. Children and the youth are equally vital 
members of the community. Despite their frequent and dependent use of public transport systems, young 
people are often excluded from the policy processes that govern them. Secondary cities, while rich in local 
knowledge and potential, often lack the institutional and technical infrastructure necessary to implement 
inclusive, AI-supported solutions (7).
Youth-Centered AI Urban Labs represent a transformative approach to integrating the youth into urban 
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governance processes. These labs engage youth in AI-supported data analysis, participatory planning, and 
collaboration with municipal institutions. By incorporating real-time data from Internet of Things (IoT) 
systems, these platforms become more responsive to actual urban conditions. Rather than positioning 
youth as passive stakeholders, these platforms empower them as co-creators of urban futures (8).  This pa-
per aims to explore how these labs function in practice and their contribution to inclusive, evidence-based 
policymaking.
The study therefore adopts an abductive qualitative framework, drawing from practitioner and academic 
literature and urban innovation case studies. Wrocław and Aveiro were purposively selected based on their 
engagement in EU smart city initiatives and youth participation practices. The analysis identifies patterns 
in digital skill-building, institutional support, and how youth-generated insights are integrated into local 
mobility policies through AI Urban Labs. 

Main Results

Youth-Centered AI Urban Labs contribute significantly to fostering youth agency, technological literacy, 
and inclusive policymaking. Aveiro’s Tech City Living Lab enable young citizens to participate in real-time 
data monitoring and AI-supported analysis through digital infrastructures mounted on public transport. 
Youth organizations partner with city authorities to interpret data trends and offer solutions to local trans-
port inefficiencies (9)Portugal. This platform comprises a large number of Internet-of-Things devices with 
communication, sensing and computing capabilities. The communication infrastructure, built on fiber 
and Millimeter-wave (mmWave. On the other hand, in Wrocław, youth are engaged through participatory 
budgeting and ICT platforms that allow them to propose and prioritize mobility initiatives. These efforts 
are integrated into broader smart city strategies, providing youth with formal tools to influence planning 
outcomes (10)taking into account national and international conditions, on the basis of Wroclaw’s prac-
tices in 1998–2018. Many researchers have emphasized the necessity of including residents’ participation 
in both the smart city concept and the sustainable city development concept, but they do not focus on a 
coherent linking of these activities during evolution toward a sustainable smart city (SSC.
Persistent challenges include digital exclusion, particularly among marginalized youth groups, and the lack 
of formal mechanisms to sustain youth participation. In some cases, youth contributions were acknowl-
edged but not integrated meaningfully, reflecting risks of symbolic engagement or tokenism. However, 
cities employ various strategies to address these barriers. Aveiro developed open-source platforms that 
facilitated transparency and iterative engagement between youth participants and public officials (9,11)
Portugal. This platform comprises a large number of Internet-of-Things devices with communication, 
sensing and computing capabilities. The communication infrastructure, built on fiber and Millimeter-wave 
(mmWave. Despite mixed outcomes, these efforts reflect emerging local strategies to counter exclusion. 
Wrocław, on the other hand, invested in community-level digital inclusion programs and strengthened in-
stitutional links between youth groups and municipal departments (12)taking into account national and in-
ternational conditions, on the basis of Wroclaw’s practices in 1998–2018. Many researchers have empha-
sized the necessity of including residents’ participation in both the smart city concept and the sustainable 
city development concept, but they do not focus on a coherent linking of these activities during evolution 
toward a sustainable smart city (SSC.
Youth-Centered AI Urban Labs enrich participatory governance by embedding youth perspectives direct-
ly into smart city planning. Through multi-stakeholder collaboration, these labs move beyond symbolic 
youth involvement, empowering young people as co-creators of urban futures. These labs provide a par-
ticipatory model that advances both technological innovation and democratic accountability in secondary 
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cities while aligning with EU priorities such as digital empowerment, youth inclusion, and smart mobility, 
reflecting the principles of co-production and civic innovation by bridging the gap between local govern-
ments and young citizens.
The varied experiences across Aveiro and Wrocław underscore the importance of local governance cul-
tures, existing youth engagement ecosystems, and infrastructural readiness. While digital literacy training 
and open data access are instrumental to lab success, institutional commitment to integrating youth in-
sights into planning processes remains equally critical. Future efforts should focus on establishing durable 
participation mechanisms, ensuring digital equity, and fostering sustained youth-municipality collabora-
tion.

Table 1. Overview of Youth-Centered AI Urban Labs in Selected Cities

City Youth Participation 
Model

AI Application 
Area

Institutional 
Support Level

Key Outcome

Aveiro Living Lab + Youth-Tech 
partnerships

Real-time transport 
data analysis

Moderate- High Youth used data 
to inform city 
traffic solutions

Wrocław Participatory budgeting + 
ICT tools

Smart mobility 
planning

High Youth-led pro-
posals adopted 
into transport 
plans

Conclusion

Youth-Centered AI Urban Labs represent an emerging best practice in fostering inclusive, data-informed 
mobility planning in secondary European cities. These labs empower youth as knowledge producers and 
civic actors while enriching the smart city agenda with diverse perspectives and localized insights. In-
tegrating such labs into governance structures and addressing barriers to digital access can significantly 
strengthen democratic urban planning and sustainable mobility strategies.

As climate change, demographic pressures, and digital transformation reshape urban futures, these Labs 
offer a scalable blueprint for building resilient, equitable, and youth-driven smart cities. To fully realize 
their potential, stronger institutional support is needed at both local and EU levels. Addressing digital ex-
clusion, ensuring follow-through on youth input, and embedding participation mechanisms into planning 
cycles will be essential. The EU’s overarching frameworks, such as the European Youth Strategy and Dig-
ital Education Action Plan, provide limited guidance on implementation at the municipal level. Future EU 
programs should prioritize not only innovation but also offer structured pathways for marginalized youth 
to actively shape the urban environments they reside in.

Having Youth-Centered AI Urban Labs as the main technical thematic cluster in city planning not only 
enhances youth inclusion but also fosters long-term civic innovation and trust in local governance by 
integrating participatory mechanisms with formal planning cycles, investing in digital literacy for margin-
alized groups, and enabling transparent, data-driven collaboration between young citizens, municipalities, 
and civic tech stakeholders.
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ABSTRACT

This study evaluates the direct relationship between Turkey’s national green settlement certification system, the 
Green Certificate Settlement (YeS-TR Settlement), and the United Nations Sustainable Development Goals (UN 
SDGs). Through a qualitative content analysis based on the most recent version of the YeS-TR Settlement Evaluation 
Guide and official UN SDG documents, the study identifies direct conceptual linkages between certification criteria 
and SDGs. Indirect or potential associations were intentionally excluded to ensure analytical clarity. The results 
reveal that YeS-TR Settlement is most strongly aligned with “SDG 11: Sustainable Cities and Communities,” “SDG 
13: Climate Action,” and “SDG 3: Good Health and Well-being.” In contrast, limited connections were found with 
“SDG 5: Gender Equality,” “SDG 4: Quality Education,” and “SDG 14: Life Below Water.” The study argues that 
YeS-TR Settlement, as a context-specific, cost-effective, and accessible tool tailored to Turkey’s socio-economic 
and environmental conditions, holds significant strategic potential to contribute to national and global sustainability 
agendas. It integrates environmental, social, and economic dimensions of sustainability at the settlement scale. The 
findings aim to support the broader implementation of YeS-TR Settlement, encourage further research on national 
certification systems’ alignment with global sustainability frameworks, and raise awareness about sustainable settle-
ment practices in Turkey.

Keywords: Sustainable Development Goals (SDGs), YeS-TR Settlement, National Green Certification Settlement, Urban 
sustainability, Green settlements

Introduction

The concept of sustainable development, which encompasses economic, environmental, and social di-
mensions, was first defined in 1987 in the report known as the Brundtland Report, Our Common Future. 
According to this definition, sustainable development is described as “development that meets the needs 
of the present without compromising the ability of future generations to meet their own needs” [1]. 
Economic sustainability aims at the efficient use of resources and supporting economic growth. Environ-
mental sustainability covers issues such as reducing negative environmental impacts and efficient use of 
natural resources. Social sustainability involves ensuring social equity and enhancing social welfare [2].
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Today, increasing population and urbanization lead to escalating environmental problems, threatening 
natural resources. In this context, the concept of sustainable urbanization gains importance as a holistic 
approach that aims to reduce environmental impacts, increase economic efficiency, and support social 
welfare [3,4]. Sustainable cities aim to provide a livable environment for both current and future gen-
erations through energy-efficient buildings, integrated transportation systems, public green spaces, and 
environmentally friendly infrastructures. Green building and settlement certification systems developed 
in line with this goal are important tools to assess and improve the sustainability performance of cities. 
Through these systems, urban areas are designed and managed more sustainably according to criteria 
such as energy consumption, water efficiency, material selection, healthy living conditions, and ecologi-
cal compatibility [5,6]. Therefore, there is a strong and strategic relationship between green certification 
systems and sustainable urbanization goals.

The Sustainable Development Goals (SDGs), announced by the United Nations in 2015, consist of 17 
global targets to be achieved by 2030, addressing multidimensional aims such as poverty eradication, 
reduction of inequalities, environmental protection, and enhancement of global well-being [7]. These 
global goals emphasize that development cannot be reduced solely to economic growth, but must also 
holistically address areas such as environmental sustainability and social inclusion [8]. The goals primar-
ily lead the development of sustainable policies and practices in areas like urbanization, infrastructure, 
climate change, and resource management.

Turkey’s national green building and settlement certification system, YeS-TR (Green Certification–Tur-
key), was developed under the coordination of the Ministry of Environment, Urbanization, and Climate 
Change and with technical support from Istanbul Technical University (ITU) and various other univer-
sities. This system is an evaluation framework applicable at building and settlement scales, designed to 
suit local conditions [9,10]. Unlike international systems, YeS-TR considers climatic, cultural, and geo-
graphical specificities and offers an adaptable structure for local governments and practitioners. YeS-TR 
Settlement aims to guide the planning, design, and implementation processes of urban settlements in line 
with sustainable urbanization principles. The system consists of six main modules: Regional and Nearby 
Environment Profile (BOL), Sustainable Land Use, Ecology and Disaster Management (AKE), Trans-
portation and Mobility (UHA), Urban Design (KET), Social and Economic Sustainability (SES), and 
Innovation Settlement (INO). These modules holistically evaluate issues such as sustainability, disaster 
resilience, climate adaptation, social equity, and user comfort [11]. The YeS-TR Settlement Certificate is 
positioned as a strategic tool supporting sustainable urban policies at the national level.

This study aims to conceptually evaluate the alignment between the YeS-TR Settlement certification 
criteria and the SDGs. The primary objective is to understand this relationship and emphasize the impor-
tance of YeS-TR Settlement in building resilient and sustainable cities. Raising awareness and supporting 
the widespread adoption of the system are secondary aims. The YeS-TR Settlement Evaluation Guide 
and the UN SDG official documents were used as data sources in the study. The methodology is based on 
qualitative content analysis. The findings obtained through conceptual matching have been visualized in 
tables. The objectives, scopes, and requirements of the criteria and global goals form the boundaries of 
the study. Understanding this relationship will contribute to the development of more globally coherent 
sustainability practices in urban planning.
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Main Results

In this study, a qualitative content analysis method (document analysis) was applied to systematically 
examine the updated YeS-TR Settlement Evaluation Guide and the United Nations 2030 Agenda for Sus-
tainable Development Goals in detail. Conceptual relationships were established between the certifica-
tion criteria and the global goals, and all criteria were associated with one or more SDGs. These relation-
ships between the global goals and certification criteria are presented through tables. With these tables, it 
is possible to identify which global goal(s) each module is associated with and/or most intensively linked 
to. Additionally, qualitative data have been visualized through tables to enhance comparability.

This study was conducted in accordance with scientific research and publication ethics. While estab-
lishing the conceptual links, the official definitions of the criteria and goals were taken as the basis, and 
subjective judgments were avoided. Through this study, the YeS-TR Settlement certification system is 
evaluated in terms of the Sustainable Development Goals, aiming to contribute to the literature, promote 
Turkey’s national green settlement certification system, and raise awareness regarding its significance.

According to the findings of the content analysis, the YeS-TR Settlement certification system is closely 
associated with “SDG 3: Good Health and Well-being” due to its emphasis on improving air quality, 
ensuring walkable, accessible, and safe pedestrian axes, and promoting active living. It is also linked to 
“SDG 11: Sustainable Cities and Communities” because of its focus on inclusive and safe urban design, 
support for urban sustainability, climate adaptation, and community well-being. Additionally, it is asso-
ciated with “SDG 13: Climate Action”, as it promotes climate-resilient planning and carbon emissions 
management. However, based on the evaluation, the following interpretations can be made for the mod-
ules: 

•	 The Regional and Nearby Environment Profile (BOL) module addresses the relationship be-
tween the settlement and its surrounding region within the framework of ecological integrity, fo-
cusing on natural thresholds, environmental sensitivities, ecosystem-compatible planning, flood 
risks, and the protection of sensitive areas. This module provides stronger support for “SDG 11: 
Sustainable Cities and Communities” and “SDG 16: Peace, Justice and Strong Institutions.

•	 The Sustainable Land Use, Ecology and Disaster Management (AKE) module aims at the effi-
cient use of natural resources, water management, the preservation of ecological balance, disas-
ter resilience, and risk reduction. In this respect, it establishes stronger linkages with “SDG 11: 
Sustainable Cities and Communities” and “SDG 13: Climate Action.”

•	 The Transportation and Mobility (UHA) module promotes sustainable modes of transportation, 
and aims to enhance accessibility and mobility. Accordingly, it aligns with “SDG 3: Good Health 
and Well-being”, “SDG 11: Sustainable Cities and Communities”, and “SDG 13: Climate Ac-
tion”.

•	 The Urban Design (KET) module involves spatial organization of settlements, density, mixed 
land use, and open space systems. It is directly linked to “SDG 11: Sustainable Cities and Com-
munities”. By promoting pedestrian-oriented, healthy, and accessible spatial layouts, it supports 
the creation of more livable areas, thereby relating to “SDG 3: Good Health and Well-being”. 
Its support for climate-adaptive settlement patterns also aligns with “SDG 13: Climate Action”.

•	 The Social and Economic Sustainability (SES) module relates more to the social and economic 
dimensions of sustainability, including participatory processes, economic vitality and employ-
ment generation, accessible services, compliance with demographic needs and priorities, and 
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social inclusion. Therefore, it contributes more significantly to “SDG 8: Decent Work and Eco-
nomic Growth,” “SDG 10: Reduced Inequalities,” and “SDG 11: Sustainable Cities and Com-
munities.”

•	 The Innovation in Settlement (INO) module covers features such as data-driven planning, the 
use of digital tools, smart infrastructure, support for sustainable technologies, and the develop-
ment of engineering and design solutions that improve quality of life. In this regard, it is particu-
larly associated with “SDG 9: Industry, Innovation and Infrastructure” and “SDG 11: Sustainable 
Cities and Communities.”

Conclusion

In this study, it was identified that the criteria of the YeS-TR Settlement certification system are directly 
related to various SDGs. The analysis reveals that, except for “SDG 5: Gender Equality,” all other goals 
are associated with at least one criterion. These results demonstrate YeS-TR Settlement’s support for the 
three pillars of sustainability: social, economic, and environmental. The system notably aligns with issues 
such as urban resilience, climate action, and public health. Accordingly, “SDG 11: Sustainable Cities 
and Communities,” “SDG 13: Climate Action,” and “SDG 3: Good Health and Well-being” are the most 
frequently associated goals. Among them, SDG 11 is linked to all certification modules, indicating the 
strongest alignment. In contrast, fewer linkages were found with goals such as “SDG 5: Gender Equal-
ity,” “SDG 4: Quality Education,” and “SDG 14: Life Below Water,” pointing to the need for stronger 
engagement with the social dimension. The findings indicate that the certification system can serve as an 
effective tool for advancing the SDGs. To enhance its contribution and take concrete action on climate 
change, promoting the broader adoption of YeS-TR Settlement and increasing public awareness are es-
sential.

The results align with existing literature on settlement-scale certification systems and their relevance to 
the SDGs. YeS-TR Settlement is considered more effective for transforming Turkey’s construction sector 
due to its local adaptability, accessibility, and cost-efficiency. Its alignment with SDG 11 in particular 
underscores its potential to support sustainable urban development and create more livable communi-
ties. Further studies and case-based research are recommended to better understand its impact. Direct 
linkages in this study were identified through qualitative content analysis (document analysis technique) 
and conceptual matching, and visualized through tables. While this qualitative approach emphasizes the 
importance of aligning local sustainability tools with global agendas, future research using quantitative 
methods may provide deeper insights. Ultimately, the study aims to support sustainable settlement poli-
cies in Turkey and to encourage the inclusion of national green certification systems in global sustainabil-
ity discussions. Engaging green building experts and climate activists can further raise awareness among 
planners and users nationwide.
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ABSTRACT

With globalization, supply chains have become longer, but with technology, time has become shorter. This has made sup-
ply chains weaker against risks (1). In this study, the contribution of their legal structures of the actors to risk resistance 
will be investigated, while the comparison of selected company and cooperative structures will be investigated. In the first 
stage, in order to determine the importance of risks, the managers of 2 sample businesses will be contacted by face-to-face 
interview method, the risk type will be asked as an expression, and the relationship between demographic factors and 
risk perceptions will be examined with T test and ANOVA. In the second stage of the research, an attempt will be made 
to measure the effects of the actors’ roles and legal structures in the supply chain on supply chain risk factors with a new 
scale developed as a result of the ranking of the risks obtained from the first stage. Studies related to the thesis topic in the 
last 20 years will be examined, according to the year of publication, type of publication, sector in which the publication 
was made, the method used in the publication and the structural characteristics of the publication.

Key words: Supply Chain Management, Risk Factors, Legal Structure.

Literature Review

The research was carried out with the steps of literature review, determination of hypotheses in line with liter-
ature, collection of data related to hypotheses and analysis of these data.

Formation of Hypotheses

In this study, the comparison of selected company and cooperative structures will be investigated while inves-
tigating the contribution of the legal structures of the actors in the supply chains to risk resistance.
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In this context, the research consists of two stages. As a result of the ranking of risk factors according to the 
scores they receive as a result of the first stage, a new scale will be developed that determines the effects of the 
actors’ legal structures on supply chain risk factors.

Method Used in Obtaining Data

In the first stage, in order to determine the importance of risks, managers of 2 sample businesses will be 
reached through face-to-face interviews, the type of risk will be asked as an expression, and the relationship 
between demographic factors and risk perceptions will be examined with T-test and ANOVA. 
As a result of the first stage, risk factors will be ranked according to the scores they receive. Within the frame-
work of this purpose, the managers of 1 selected company and 1 cooperative will be asked about the risks 
affecting them in the supply chain, which risk type has been previously determined from the literature. The 
questions to be prepared to determine risk perceptions will be directed to all managers of the businesses, espe-
cially the managers related to the supply chain, and according to the results obtained, the risks will be ranked 
according to the scores they receive. In the second stage of the study, after the risks are determined, it will be 
evaluated how and to what extent the legal structures of the actors affect the supply chain risk factors.
In the research, data will be collected through face-to-face interviews through surveys. In the light of the ob-
tained data, the effect of the actors’ legal structures on supply chain risk factors will be examined and analyzed 
with structural equation modeling. The relationship between demographic factors and the effect of the actors’ 
legal structures on supply chain risk factors will be examined with T test and MANOVA. 

Method Used in Analyzing Data

The research model will be analyzed with the structural equation modeling path analysis method. It is thought 
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that the data obtained as a result of the analyses will help businesses to take the necessary precautions and 
take more controlled and useful steps by considering the effect of the actors’ legal structures on supply chain 
risk factors. In addition, one of the features that distinguishes this research from other studies is that the risks 
were not directly taken from the ready-made risks in the literature and were created by asking companies 
directly. When the literature is examined, it is seen that all the studies conducted within a similar framework 
were conducted using previously determined risks. The fact that the study was applied to the legal structure of 
a company or cooperative also makes the study unique. In the literature review conducted during the develop-
ment process of the data collection tool for the purpose of measuring the effect of the actors’ legal structures on 
supply chain risk factors in supply chain management, it was seen that no study was conducted that addressed 
the research topic as a whole.
The draft conceptual model developed with the data obtained from the literature review conducted before the 
research is shown below. The research model was examined under a total of 8 variables, including 4 factors 
for legal structure and 4 factors for supply chain risks. The model basically shows that the legal structures of 
the actors in the supply chain affect risk resistance. In this context, while it is claimed in the first stage of the 
research that demographic factors may have an effect on the determination of risks in the supply chain, in the 
second stage, it is claimed that demographic factors will affect the variables in the model in the same way.

Conducting Statistical Analyses

In recent years, the importance and frequency of use of SEM applications in social and behavioral sciences 
have increased and they have become an integral part of a large number of scientific studies. SEM is a power-
ful statistical analysis method that allows testing many interdependent relationships at the same time. Unlike 
other multivariate analyses, in SEM, separate but interdependent multiple regression equations can be tested 
simultaneously within a structural model framework. As in multiple regression analysis, SEM allows testing 
the direct and indirect effects of the variables in the model(11). In this context, SEM will be used as the re-
search method.
While conducting the research, studies conducted in the last 20 years related to the thesis topic will be exam-
ined and in the literature review section, chi-square analyzes of the distributions according to the publication 
year, publication type, sector where the publication was made, the method used in the publication and the 
structural features of the publication will be performed. In addition, a conceptual research model will be creat-
ed in the light of the data obtained from the literature.
The survey technique, one of the quantitative research methods, was used in the research. The reason for using 
the survey technique is that the main purpose in quantitative research methods is to produce information that is 
as impartial, non-subjective, explains the cause-effect relationship as possible and can be generalized from the 
sample to the universe. In the research, the “Risks that may be encountered in the supply chain” scale will be 
used in the first stage, and in the second stage, the “Risks in the supply chain” scales of the “legal structure of 
the actors” will be used. The “Risks that may be encountered in the supply chain” scale used in the first stage 
was created by knowing which type of risk it belongs to from the risks found in the literature. In the devel-
opment of the “Risks in the supply chain” scale used in the second stage, face-to-face interviews and surveys 
conducted with the managers of the companies participating in the research in the first stage of the research 
will be used.

Evaluation of Results

In order to determine the risks in the supply chain, the survey conducted for the first stage of the research 
was conducted to the managers of the companies participating in the research on the …. will be asked as a 
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risk expression and they will be asked to give a score out of 10 for each risk. A new ranking will be made as 
a result of the scoring. With the data obtained as a result of the ranking, it will be measured (inversely) how 
much the first 20 risks in four factors, each with five risks, will affect the businesses. Thus, a new scale will 
be developed in the second stage of the research, which will be used as the first scale. Again, for the second 
stage of the research, the second In the first scale, the level of supply chain integration of the companies par-
ticipating in the research and in the third scale, the level of supply chain performance of the same companies 
will be measured. A seven-point Likert-type scale will be used, which includes the following statements: (1) 
Strongly Disagree (2) Disagree (3) Somewhat Disagree (4) Undecided (5) Somewhat Agree (6) Largely Agree 
(7) Strongly Agree. After the collected data is transferred to the computer environment, all analyses of the first 
survey conducted in order to determine the risks in the supply chain in the first stage will be conducted using 
the statistical analysis program SPSS package program. In the second stage, the analyses of the second survey 
with three scales will be conducted using the statistical analysis program SPSS and the AMOS program for 
YEM analyses.
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ABSTRACT

This paper examines how smart city projects address the digital divide while integrating citizens into their systems. 
Smart city initiatives escalated with the significant adoption of Internet of Things (IoT), information and communica-
tion technologies (ICTs), and artificial intelligence (AI) in urban systems. Although these technologies are optimized 
as an innovative response to increasing urbanization, these solutions have both benefits and challenges to urban life, 
depending on their planning objectives and the societal structures. The purpose of the study is to put emphasis on 
the social inclusion of diverse groups in the context of the smart city projects. This study adopts a qualitative and 
exploratory research approach to understand the digital divide in smart cities. The data is collected through a litera-
ture review based on keyword research on the Scopus database, and it is supported by relevant academic literature to 
shape the conceptual framework. A thematic analysis was conducted on the digital divide in smart cities to explore 
the academic debates and gaps in the literature. Accordingly, smart cities have sociotechnical aspects, and their imp-
lementations raise questions about social justice concerns by considering the social differentiations within the urban 
fabrics, rather than depending only on technological implementation processes and business-oriented appraisals. 
In this sense, this study focuses on the digital divide issues in smart cities by limiting its scope to the social equity 
discussions.

Keywords: smart cities, digital divide, social equity, sociotechnical perspective 

Introduction 

Smart cities are envisioned at the intersection of developing technologies and the urban fabric. Over time, 
the challenges and opportunities of smart cities have become prominent in environmental sustainability and 
governance discussions, moving beyond the focus on technological adaptation [14]. The concept of smart 
cities refers to the sociotechnical systems proposed as one of the responses to the rising demands of cities 
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	  with the aim of enhancing life quality, especially to support intelligent urban development and sustainable 
socio-economic growth for the citizens [12]. The evolution of cities is mediated by digital infrastructures, 
and ICTs are embedded into the urban fabric as new modes of urban governance that rely on big data [6]. 
The term smart city appeared as an urban infrastructure system charged with enabling energy, transporta-
tion, housing, and communication provisions while responding to escalating urbanization and population 
growth, and is synonymously regarded as “digital city” or “intelligent city” [3]. For instance, the “green 
city” is another concept that overlaps with the notion of smart cities in supporting economic processes and 
managing environmental resources [5]. Citizens, governments, and private companies are three stakeholders 
of social infrastructure in the smart cities. Accordingly, human capital appears as one of the crucial compo-
nents of smart cities, since urban fabric comprises a diverse range of individuals from various socio-demog-
raphic backgrounds, and citizens are the end-users of the introduced smart technologies [12].

Social Equity in Smart Cities

The interconnected sociotechnical structure of the smart city design creates challenges for social equity in 
implementing and developing services to users [9]. Social equity is defined as a key factor for development 
in smart cities; further related policies are significant in terms of being a bridge between the technological 
and economic gap in the urban demographic relations. Accordingly, the term digital gap refers to the diffe-
rence between who can afford technologies and who cannot afford them among citizens [5]. In relation to 
this, the concept of the “digital divide” pertains to societal differences in access to and knowledge of tech-
nology among various social groups. These potential digital gaps within societies can be addressed through 
adequate digital infrastructure and effective policy implementations in smart city initiatives [1]. Especially 
concentrating benefits around the smart city implementations, such as advanced infrastructure services and 
providing sociotechnical solutions in specific areas while excluding others, brings ‘digital marginalization’ 
concerns [3].
Furthermore, concerns over reproduction of social inequalities during the transition to a smart society incre-
ased with smart cities through ‘the smartness-induced inaccess’ to services, since the integration of ICT-ba-
sed smart systems is celebrated in the governmental agenda for optimizing resource allocation and public 
service provisions [15]. Also, private companies, government bodies, and citizens might dissociate accor-
ding to their different group interests; further, each smart city projects differ from others in accordance with 
their unique target groups [9]. In other words, social concerns vary depending on the idiosyncratic social 
dynamics. It is pointed out that limited dissemination of service, specifically the internet, could bring a “di-
gital divide” while hindering the collective achievement of mass smart information services [12]. To detail, 
the digital divide has location context to dissociate advantageous and disadvantageous groups depending on 
the neighborhood-specific accessibility and usability of the digital infrastructures and other services [11]. It 
is suggested that smart cities contribute to the reproduction of urban inequities. Similarly, the condition of 
youth in Philadelphia proves that wealthy neighborhoods and their new economy become ‘smart’ while ot-
her parts of the cities are outcasted by digital investments and technology-driven urban change [8].  

Mitigating the Digital Divide for the Future of Cities

The deployment of institutionally connected smart technologies in smart cities would bring several prob-
lems, not solely the technological challenges, but also the organizational challenges for the policymakers 
and other related stakeholders [9]. The digital divide is one of the challenges of smart city implementations 
among developing countries. Concomitantly, every citizen deserves to be equally treated in quality access 
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to ICTs, reaching available telecommunication services and the information and knowledge, regardless of 
their race, gender, income, and social group positions [5]. It is claimed that the digital divide appears as a 
significant notion for enacting accessible and inclusive city planning for everyone, and they put emphasis 
on the digital literacy and digital accessibility of vulnerable groups [12]. Private-public partnerships have 
prominent role as service providers, in transforming social dynamics of urban places into digitally-inclusive 
places. Therefore, holistic viewpoint for smart city implementations are suggested to be considered for en-
vironmental sustainability, societal wellbeing, and financial sustainability in accordance with the technolog-
ical integrity [2].
Moreover, Caragliu and Del Bo conduct an empirical analysis on European cities, they analyze whether 
there is a relation between urban smartness and digital divide, and they state that the enhancing role of 
smart cities and the digital divide issue, which is not often referred to in the literature on European smart 
cities [4]. Their findings demonstrate that medium-upper level smartness has a negative effect on the digital 
divide, whereas higher level smartness is not associated with inequalities. Therefore, they conclude that 
ICTs actually have the potential to bring democratic planning if smart technologies are used efficiently in 
future policy implementations. The concept of digital divide needs to be extended and re-conceptualized 
from individual level access to public and community-based organizations to fully understand who owns 
and manages ‘big data’ in a comprehensive way [10]. Moreover, smart city innovations need to embrace 
diverse social groups and maintain long-term legitimacy and sustainability planning through social engage-
ments. To highlight, the digital divide emerges in relation to digital society, and it can be mitigated through 
policy directions since these disparities within society arise and revolve in accordance with the continuous 
development of new technologies [13].

Methodology

During the paper selection process, a literature review is conducted through keyword research on the Sco-
pus database to gather relevant articles. This study adopts a qualitative and exploratory research approach 
to understand the digital divide in smart cities. The data is collected through a literature review based on 
keyword research on the Scopus database, and it is supported by relevant academic literature to shape the 
conceptual framework. A thematic analysis was conducted on the digital divide in smart cities to explore the 
academic debates and gaps in the literature. The research question, “In what ways do smart city implemen-
tations mitigate the digital divide for social equity?” is defined to guide literature review and keyword selec-
tion within the sociotechnical imaginaries framework. Research topics are reduced to social sciences pub-
lications in the English language. Articles are selected from query results based on the thematic keywords 
searches, such as (“smart cit*” AND “digital divide”), by prioritizing their relevance to the study.
 
Main Results and Discussion

Especially, sociotechnical shifts have been expanding to various spheres of life with different applications 
around the globe. Herewith, diverse implementations in cities indicate the need for attention on both socio-
technical and environmental aspects of these technological shifts. Since sustainability and life quality have 
to be holistically considered through navigating the societal consensus in order to attain the effectiveness and 
efficient design of the smart solutions. Thinking about the smart city implementations brings discussions on 
improving the life quality of their audiences, whether implementations reach the whole society or partially. 
Social, in other words, soft infrastructure is an indispensable part of the smart cities, considering the intellec-
tual capital and social capital, these components make smart cities a learning city and a knowledge city for en-
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hancing local knowledge. Otherwise, they overlook the fact that people interpret technological developments 
in accordance with their backgrounds regarding specific sociocultural, political, and spatial locations. In fact, 
integration of the various groups regarding both expert and non-expert users into the sociotechnical city life 
matters for the social equity objectives for everyday life practices. Since a holistic viewpoint not only consid-
ers the three main stakeholders, referring to governments, companies, and citizens, but also the various social 
groups that citizens belong to, based on their different positions in their societies. The digital divide has to be 
accounted for by referring to its impact on the public life of citizens to participate in urban activities. Smart 
city initiatives have to implement policies that address the various socio-demographic groups and needs of 
citizens for an effective and equitable future in accordance with the project objectives. 

Conclusion

The objective of this study is to acknowledge human infrastructure within smart city discussions. Smart 
cities appear as one of the sociotechnical implementations in order to support communities and their de-
velopment in urban settings. The notion of smart cities brings the social, environmental, and technological 
dimensions together into the discussion. This paper intends to gather information about the future of smart 
cities while emphasizing the digital divide in smart cities to recognize various citizen groups and their con-
ditions in being integrated into the new urban systems. Through this approach, smart cities are envisioned 
with their influence on the societal sphere, while academic literature mainly considers the technological 
innovations and innovative implementations. In a nutshell, this study aimed to provide a focus on the so-
ciotechnical aspect of smart cities to highlight the significance of social equity for socially inclusive smart 
urbanism. Since smart city projects rely on the collective dynamics of several stakeholders. Citizen groups 
are diverse based on their social backgrounds and in-group relations, which are shaped by social, economic, 
cultural, gender-based, and disability factors. In other words, the group dynamics of citizens should be con-
templated within smart city projects, such as socioeconomic status differences in access and digital literacy 
levels in technology usage. This paper has provided some initial points to the digital divide discussions in 
smart cities, but wider, in-depth studies are required to examine the topic in academic literature.
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Introduction 

With increasing urbanization, young people’s opportunities for physical activity and engagement in sports 
are often limited. Participation in urban sports culture is essential not only for individual health but also for 
social cohesion and a sense of community. Having spent my university years in Sakarya, I observed both the 
opportunities and the barriers that young people face in accessing sports. My personal journey includes early 
childhood involvement in swimming and kickboxing, which helped me develop discipline and resilience. At 
the university level, I became part of a Traditional Turkish Archery Community, where we organized events 
to introduce both the history and practice of archery to students. These experiences demonstrate the positive 
impact that accessible and community-driven sports activities can have on youth development.
Key words: Youth, Urban Sports, Accessibility, Social Participation, Sport Policy

Main Results

There are several major challenges that limit youth participation in urban sports culture: 
1. Economic Barriers: Gym memberships, sportswear, and equipment can be prohibitively expensive for stu-
dents. 
2. Infrastructure Deficiencies: In smaller cities, there is often a lack of sports facilities like open spaces, 
gyms, or courts. 
3. Lack of Awareness and Programming: Many youth are unaware of municipal programs or they find them 
inconsistent. 
4. Limited Inclusion in Decision-Making: Youth are often excluded from decisions about urban sports plan-
ning.
One promising solution to the awareness and participation gap is the integration of a youth-oriented mobile 
application. Such a platform can centralize information about local sports facilities, ongoing events, free 
training opportunities, and equipment-sharing programs. With GPS functionality and personalized notifica-
tions, young users can discover nearby activities and connect with municipal programs more easily. The app 
also allows feedback from youth to city planners, creating a two-way communication channel. As shown in 
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Figure 1, a mobile interface can help young users easily navigate city-wide sports opportunities.

Figure 1. Sample user interface of a youth-oriented sports mobile application.

Table 1. Common Barriers Affecting Youth Sports Participation
Barrier Description
Economic Barriers Costs of gym memberships, equipment, and 

uniforms
Infrastructure Gaps Lack of accessible sports spaces or safe envi-

ronments
Awareness Issues Lack of promotion of youth programs or 

events
Youth Exclusion Minimal youth involvement in urban sports 

planning
Some successful examples include municipal initiatives in major cities like Istanbul and Izmir, where open-air 
sports parks, free youth clubs, and mobile sports units have been launched (2). Additionally, circular economy 
approaches—such as equipment-sharing platforms or recycled gear programs—have proven useful in reducing 
the cost barrier for low-income youth (3).

Conclusion

Youth participation in urban sports should be considered a public good, not a privilege. Increasing accessibility 
through affordable programs, improving infrastructure, and fostering inclusive policy-making are essential 
steps. Cities that support youth-driven sports initiatives and prioritize open, safe spaces for physical activity 
will be better equipped to build resilient, connected, and healthier communities (1-4). Integrating technology, 
such as youth-focused mobile applications, can further strengthen participation by keeping young citizens 
informed and engaged in city-wide sports opportunities.
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ABSTRACT

The transition to renewable energy sources is a central tenet of sustainable development goals in the context of the global 
effort to combat climate change. In this context, wind energy is of strategic importance due to its low carbon footprint, 
use of local resources, and contribution to energy security. In this study, a Geographic Information System (GIS)-based 
model was developed to identify suitable locations for the construction of wind energy plants. The model was employed 
to conduct a suitability analysis of the Lower Sakarya Basin as a case study. The analysis process incorporated technical, 
environmental, and socio-economic criteria, including topographic slope, wind potential, environmental constraints, dis-
tance to residential areas, and infrastructure access. Following the evaluation, an area of 17,259 hectares, corresponding 
to 47.64% of the basin, was classified as ‘suitable’ and ‘highly suitable’. These areas offer both high energy efficiency 
and investment opportunities that are compatible with sustainable urbanisation policies. The study emphasises that wind 
energy investments are not merely a technical process, but also represent an investment in social justice, environmental 
sustainability and the future of young people.  The findings of this study contribute to decision-support mechanisms for 
local governments in energy planning and serve as a guide for policymakers.

Key words: Wind energy, GIS, renewable energy, spatial suitability analysis, youth and sustainability

Introduction 

Energy is considered to be one of the fundamental building blocks of the universe and it has been demonstrated 
that it plays a decisive role in the rise and fall of civilisations (1). Beyond its physical manifestation, energy 
is recognised as a driving force behind social and economic development (2). The exponential increase in 
global energy consumption is driven by population growth and continuous technological innovation (3).  The 
pressures engendered by population growth and contemporary lifestyles have increased demand for energy 
resources, thereby rendering the necessity for sustainable energy solutions all the more pressing.
In this context, the importance of renewable energy sources for achieving sustainable development goals can-
not be overstated. It is evident that wind energy has been identified as a source with considerable potential 
and consistent availability (4–6). A substantial body of research has indicated that the implementation of wind 
energy could potentially contribute to a reduction in global CO2 emissions by 1.5 billion tonnes by the year 
2050 (7). However, in order to increase the share of wind energy in total energy production, it is first necessary 
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to accurately assess the existing potential, select suitable sites, and conduct comprehensive feasibility studies. 
This process necessitates expertise and meticulous analysis due to its intricate nature. Furthermore, it should 
be noted that areas with the highest wind energy potential may not always be the most suitable locations for 
the establishment of wind farms (8).
A plethora of studies have been conducted to investigate the feasibility of utilising wind energy in various 
geographical regions. Voivontas et al. (9) in Crete; Baban and Parry (10)especially coal and oil-fired power 
stations, on the environment has created a demand for developing and using environmentally friendly renew-
able energy. Wind power is a popular and safe form of renewable energy. It can be economically viable, does 
not produce any physical pollution and can contribute radically to the reduction in air pollution. In the UK, 
the demand for wind energy is mounting. However, achieving the goal set by the EU will require a substantial 
expansion. Planning and environmental restrictions and conflicts would inevitably accompany this growth. 
A questionnaire targeting relevant public and private sectors in the UK has revealed the lack of coherent na-
tional criteria for locating wind farms. Using information from the questionnaire and the available published 
literature, simple Geographical Information System (GIS in England; Ramachandra and Shruthi  (11) in India; 
Rodman and Meentemeyer (12)this technique can assist in forecasting the acceptance level of wind farms by 
the public. The analysis was used to evaluate the nine-county region of the Greater San Francisco Bay Area. 
The model accurately depicts areas where large-scale wind farms have been developed or proposed. It also 
shows that there are many locations available in the Bay Area for the placement of smaller-scale wind turbines. 
The framework has application to other regions where future wind farm development is proposed. This infor-
mation can be used by energy planners to predict the extent that wind energy can be developed based on land 
availability and public perception.”,”container-title”:”Energy Policy”,”DOI”:”10.1016/j.enpol.2005.03.004”
,”ISSN”:”0301-4215”,”issue”:”15”,”journalAbbreviation”:”Energy Policy”,”page”:”2137-2149”,”source”:”-
ScienceDirect”,”title”:”A geographic analysis of wind turbine placement in Northern California”,”vol-
ume”:”34”,”author”:[{“family”:”Rodman”,”given”:”Laura C.”},{“family”:”Meentemeyer”,”given”:”Ross 
K.”}],”issued”:{“date-parts”:[[“2006”,10,1]]}},”label”:”page”,”suppress-author”:true}],”schema”:”https://
github.com/citation-style-language/schema/raw/master/csl-citation.json”}  in Northern California; Fueyo et 
al. (13) and Sánchez-Lozano, Garcia-Cascales, and Lamata  (14) in Spain; and Van Haaren and Fthenakis (8) 
in New York State. In the present studies, the use of CBS was employed for the purpose of evaluating wind 
energy resources and potential. In recent studies, Adedeji et al. (15) employed a multidisciplinary approach 
integrating GIS, CCMV, and hybrid neuro-fuzzy modelling tools to assess the suitability of a wind farm site 
and predict wind resource variability in the Eastern Cape Province of South Africa. Asadi et al. (16) developed 
a mapping of decision criteria to site scores and used a multiple linear regression model employing GIS and 
AHP methods to identify the most suitable locations for wind and solar power plants. In their seminal study, 
Sotiropoulou, Vavatsikos, and Botsaris (17) proposed a hybrid GIS-based framework combining AHP, PRO-
METHEE II, and machine learning algorithms with a view to determining the most suitable onshore wind farm 
locations in Northeast Greece. In a study conducted in Burundi by Placide and Lollchund (18), the feasibility 
of establishing wind farms was assessed using FAHP and GIS.
Research studies have also been conducted in Turkey. Bilgili, Şahin, and Kahraman created a wind atlas us-
ing hourly wind data collected between 1997 and 2001 in the Antakya and İskenderun regions. The atlas was 
then employed to assess the wind energy potential in the region. Özerdem, Özer, and Tosun (19) utilised GIS 
to evaluate the technical and economic viability of wind energy facilities in Izmir, concluding that increased 
installed capacity results in enhanced internal rate of return (IRR) and diminished production costs. Uzar and 
Şener (20) utilised remote sensing and GIS analysis to identify suitable areas for wind energy projects in the 
rural regions of the Evrencik district in Kırklareli. In their study conducted in the Kozlu district of Zonguldak, 
Arca and Keskin Çıtıroğlu  (21) employed ArcGIS software and GIS-MCDA methodology to identify potential 
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sites for the construction of wind energy plants and to determine suitable sites with low to medium sensitivity 
levels. Yaman (22)yet the finite nature of rapidly depleting fossil fuel reserves poses environmental challeng-
es. To address this, numerous nations are shifting toward sustainable energy sources to foster environmental 
well-being while satisfying their energy requirements. Among these alternatives, wind energy emerges as a 
particularly efficient option. This study focuses on identifying optimal sites for installing wind power plants 
in Adana province through the integration of the analytic hierarchy process (AHP  utilised a combination of 
Geographic Information System (GIS) and Analytic Hierarchy Process (AHP) methodologies to ascertain the 
most suitable locations for wind power plants in the province of Adana. 
In this study, the criterion weights determined by the Fuzzy AHP method will be integrated using the ArcGIS 
Pro Model Builder tool, and a systematic workflow model will be developed. The objective of the present 
model is to determine the most suitable areas for wind energy power plants in the Lower Sakarya Basin.

Main Results 

The districts of Kaynarca, Kandıra, İzmit, Gümüşova, Mudurnu, Karasu, Kocaali Söğütlü, Geyve and Pamu-
kova, located in the Lower Sakarya Basin, have been identified as areas with significant potential for the de-
velopment of wind energy resources. These areas meet key criteria, including strong wind conditions, advanta-
geous topographical features, and proximity to existing infrastructure. In the extant literature, the argument is 
frequently made that regions characterised by discontinuous topographical features, such as mountain slopes 
and valleys, possess advanced potential for energy production. This is due to their capacity to effectively direct 
wind flow (23). For instance, the northern and southern slopes of Oflak Mountain along the Adapazarı-Karasu 
corridor demonstrate considerable potential for wind energy production. The intensification of wind currents 
as they pass over or around mountain ridges renders such terrains ideal for wind energy production. The Geyve 
Strait and its environs have the potential to direct wind flows and increase wind speeds at turbine level. Re-
gions with complex terrain offer high wind energy potential, highlighting the importance of selecting such ar-
eas. Sakarya’s varied topography, encompassing mountains and valleys, aligns with global research that under-
scores the significance of geographical diversity in wind farm location selection (24)which should consider 
not only economic and technical factors including manufacturing and raw materials, but also issues 
pertaining to the environment. In the present study, a novel methodology is proposed to determine 
the suitable locations for wind turbine farms by analyzing from the environmental perspective. In the 
methodology, the life cycle assessment (LCA.
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The suitability analysis conducted in the Lower Sakarya Basin reveals that the region has significant potential 
for wind energy investments. The total share of 47.64% of areas classified as suitable and highly suitable em-
phasises the region’s significant potential for wind energy investments. The 26% of areas classified as mod-
erately suitable could be developed with appropriate infrastructure and additional investments. This analysis 
demonstrates that the basin offers a strategic opportunity for wind energy projects in terms of economic and 
sustainable energy production.

Conclusion

The present study has demonstrated that the implementation of criteria weights, as determined by the Fuzzy 
AHP method, in GIS-based analyses has resulted in enhanced accuracy and reliability in the selection of WPP 
sites. The utilisation of fuzzy AHP provides a superior level of accuracy in results when compared with tradi-
tional MCDM methods, due to the consideration of uncertainties. The utilisation of ArcGIS Model Builder to 
formulate a workflow engenders a systematic and repeatable analysis. This configuration is intended to guar-
antee the adaptability of the method to different regions and sets of criteria.
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ABSTRACT

Along with industrialization and technological development in cities, horizontal and vertical construction is increas-
ing. With this construction, impermeable surface area increases, urban heat island effect is seen, and negative effects 
of climate change are felt more. One of the focal issues for those seeking solutions against all these effects is green 
infrastructures. Green infrastructures are an important issue for smart and sustainable cities with their multifunctional 
features such as ecological, economic, social and health. University campuses resemble cities with their buildings, 
roads and green areas. Campuses are important areas for sustainability with their area sizes, amount of energy and 
water used, waste, transportation and open green areas. The aim of the study is to indicate the importance of green 
infrastructure applications for the smart city approach. Within the framework of examining the concepts of smart city, 
green infrastructure and sustainable campus in the literature, Yıldız Technical University Davutpaşa Campus smart 
green campus applications are evaluated. The campus stands out with its water and energy management, biodiversity, 
waste, transportation and increasing green areas for reducing impermeable surfaces. With these physical features, 
there are smart applications for campus residents. Campuses are small residential areas that can serve as examples 
for smart cities.

Key words: Smart City, Green Infrastructure, Sustainable Campus

Introduction 

Campuses are seen as important settlement areas in terms of urban sustainability due to dense population, 
excessive use of energy and water, and active transportation. Today, universities have to produce greener, 
more ecological and smart campus solutions in order to compete among universities in the sustainability 
ranking. Movements such as Smart Cities, Green Infrastructures, Sustainable Campus aim to plan campuses 
in a holistic manner and implement them on the basis of sustainability with a participatory approach. Espe-
cially in mega cities with a population of 16 million and high building density such as Istanbul, the protec-
tion and development of campus areas plays an important role in ensuring sustainability by both protecting 
public spaces and contributing to the reduction of the effects of climate change. 
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Smart Cities are urban ecosystems that employs advanced digital technologies and data analytics to opti-
mize infrastructure, governance, and services while fostering environmental sustainability. When close-
ly integrated with green infrastructure, smart cities leverage nature-based systems such as urban forests, 
bioswales, green roofs, and permeable surfaces—to mitigate urban heat islands, enhance biodiversity, and 
improve water and air quality (12,13). This fusion of ecological planning with smart technology enables 
more resilient and adaptive cities, where natural processes are supported by digital monitoring and feedback 
systems (14,15). The approach not only enhances climate adaptation but also improves liveability, equity, 
and energy efficiency in urban settings (13,16).

Green infrastructure is defined as ‘a developed network system where ecologically and biologically im-
portant natural areas, protected areas and other open green areas are connected by ecological corridors’ 
(2), the continuity of abiotic, biotic and cultural functions of landscape ecology (1)environmental and 
socially-equitable sustainability. This chapter focuses on the environmental area, with theories, models, 
and applica- tions illustrating possible spatial configurations of a green infrastructure to support eco-
logical and physical processes in the built environment including: hydrology, bio- diversity, and cultur-
al/human activities. Green infrastructure is an emerging planning and design concept that is principally 
structured by a hybrid hydrological/drainage network, complementing and linking relict green areas with 
built infrastructure that provides ecological functions. Green infrastructure plans apply key principles of 
landscape ecology to urban environments, specifically: a multi-scale approach with explicit attention to 
pattern:process relationships, and an emphasis on connectivity. The chapter provides theoretical models 
and guidelines for understanding and com- paring green infrastructure approaches. International exam-
ples at multiple scales are discussed to illustrate the concepts and principles introduced.”,”author”:[{“-
dropping-particle”:””,”family”:”Ahern”,”given”:”J”,”non-dropping-particle”:””,”parse-names”:false,”-
suffix”:””}],”container-title”:”Cities of the Future:Towards Integrated Sustainable Water and Landscape 
Management”,”id”:”ITEM-1”,”issued”:{“date-parts”:[[“2007”]]},”page”:”267–283”,”publisher”:”IWA 
Publishing: London, UK; Citeseer: Princeton, NJ, USA”,”title”:”Green infrastructure for cities: the spa-
tial dimension”,”type”:”chapter”},”uris”:[“http://www.mendeley.com/documents/?uuid=aee58592-3390-4
579-9b96-94d568c1d374”]}],”mendeley”:{“formattedCitation”:”(Ahern, 2007 ,the multi-functionality of 
green areas with the concept of ‘green’, the effective role of connectivity combined with the concept of ‘in-
frastructure’, accessibility, spatial variance, multi-functionality, benefits to nature and humans, the creation 
of biodiversity and connectivity (9),an integrated network of natural and semi-natural areas that provide 
various benefits to people (10).Green infrastructure provides the ecological, economic, social, cultural and 
health functions provided by green areas. By increasing permeable surface areas, biological infiltration and 
filtration of water into the soil, natural drainage system, urban surface water control and urban microclimate 
and water balance are protect (6,8), since the city is a sponge area, flow control, water reservoir, overflow 
and flood prevention (2). Preventing drought by regulating the precipitation regime depending on the sur-
face temperature, storing carbon in the main source of soil, plants and water areas, creating carbon sink ar-
eas, reducing energy use, reducing temperature effect, reducing urban heat island effect, provides adaptation 
to climate change (3,4,5,7,11).

This study aims to emphasize the importance of green infrastructures for smart cities. The study area is 
Yıldız Technical University Davutpaşa campus. The green infrastructure obtained from the literature study, 
the functions of green infrastructure, smart city, smart city principles within the framework of the applica-
tions on the campus were examined and evaluated. As a result, it was tried to determine how green infra-
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structure affects sustainable smart cities.

Main Results

In the creation of sustainable campuses, the development of green infrastructure and smart applications 
are becoming more and more important today. For this purpose, the protection of existing natural areas 
of campuses and the increase and improvement of open green areas will be sustainable strategies. In this 
context, the protection of existing green areas in Davutpasa campus areas, the transformation of areas such 
as parking lots into green areas in order to increase open green areas will contribute to the reduction of 
impermeable surfaces. Improving campus green spaces and developing campus forest areas will provide 
a sustainable and aesthetic urban drainage system for the campus. These areas provide active recreational 
areas for campus residents, providing them with social and cultural interaction. Energy consumption will 
be reduced with the climatic comfort provided by green areas. The increase or improvement of walking 
and bicycle paths in transportation and the use of permeable materials on these paths are important. 

Another key aspect of green infrastructure is improving water management. The campus focuses on 
water management by collecting rainwater from roof gutters in a rain harvesting tank and using it for irri-
gation, implementing smart irrigation systems with wind and rain sensors, and selecting drought-tolerant 
species to reduce irrigation needs.

Identifying, protecting, and enhancing biodiversity is crucial for the quality of green spaces. Focus is on 
identifying plant and animal species on campus, protecting them, introducing new plant taxa, and select-
ing the right plant species. Additionally, trees on campus will be identifiable through a smart tag system. 
QR code tags have been created for trees. Residents will scan the QR code and access the plant’s name, 
habitat, and physical characteristics. This will further enhance their understanding of the campus’s bio-
logical assets and raise awareness.

Yıldız Technical University green infrastructure applications are given in Figure 1. 

Figure 1. YTU Green infrastructure applications
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In addition to green infrastructure applications, introducing smart devices increases awareness and pro-
vides ease of use.

Conclusion

Green infrastructure practices support the smart city concept through the functions they provide. They 
mitigate the effects of climate change through multifunctional features such as increasing green spaces, a 
sustainable drainage system, water management, protecting biodiversity, and reducing energy consump-
tion. These features ensure the sustainable and smart use of the campus.

The Davutpaşa campus, with its existing and developing green infrastructure features, forms a crucial 
part of the region’s green infrastructure system. Green infrastructure draws its strength from connectivity. 
Connecting the campus to other green spaces in the region through green corridors will strengthen the 
campus’s infrastructure and provide a holistic approach.

The green infrastructure applications implemented on the Davutpaşa campus serve as a key contributor 
to the smart city concept by enhancing the integration of nature-based solutions within urban systems. 
Through initiatives such as smart water management systems, biodiversity preservation, and sustainable 
transportation networks, the campus provides a model for how urban spaces can leverage green infra-
structure to improve environmental quality, reduce energy consumption, and foster resilience against 
climate change. These applications not only optimize resource management but also promote the sus-
tainable use of urban areas, ensuring a balance between technological advancement and ecological pres-
ervation. As part of a smart city framework, the campus’s green infrastructure supports improved urban 
livability, making it a vital component in achieving the goals of environmental sustainability and climate 
adaptation.

In addition to these applications, smart governance with multi-stakeholder, participatory management 
style, effective use of the campus-by-campus residents and smart human features will gain the feature of 
a smart green campus.
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ABSTRACT

This study seeks to assess the contribution of the Deposit Return System (DRS), recently implemented in the prov-
ince of Sakarya, to urban waste management efforts. As part of a national strategy to roll out the DRS across all 81 
provinces of Türkiye by the end of 2025, Sakarya was designated as a pilot region, with the system being introduced 
in early 2025. The initiative has rapidly gained traction among both local authorities and residents. Drawing on field 
observations and survey data, the study evaluates the system’s effectiveness in practice. The findings reveal that, 
although public awareness of the system is relatively high, several infrastructural and technical challenges hinder 
its optimal performance. Key limitations include the suboptimal spatial distribution of reverse vending machines, 
the limited appeal of the current refund incentives, and restricted access in rural areas. Despite these challenges, the 
Sakarya case provides critical insights for the potential nationwide expansion of the DRS. To ensure the long-term 
sustainability and effectiveness of the system, the study recommends the implementation of targeted awareness cam-
paigns, investment in infrastructure, and integration with digital platforms.

Key words: Deposit Return System, Zero Waste, Urban Waste Management, Recycling

Introduction 

With the growing consumption patterns and urbanization dynamics of today, solid waste management 
has become one of the fundamental components of environmental sustainability. Effective management 
of solid waste is regarded as a critical necessity for the preservation of natural resources, the reduction 
of greenhouse gas emissions, and the transition toward a circular economy (1,2). According to data from 
the World Bank, approximately 2 billion tons of municipal solid waste are generated annually on a global 
scale, a significant portion of which is not disposed of through environmentally sound methods (3). This 
situation has necessitated the development of new and sustainable approaches to waste management.

Deposit Return Systems (DRS), which are widely implemented across the European Union and other de-
veloped countries, enable high recycling rates by ensuring the source-separation of beverage containers 
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(4). The improper disposal of recyclable packaging waste not only poses a threat to ecosystems but also 
imposes considerable financial burdens on local governments. Therefore, various policy tools are being 
developed to promote the efficient use of resources, reduce waste generation, and increase recycling rates 
(5). Among these tools, DRS aims to reduce waste volumes and increase reuse rates by encouraging con-
sumers to return packaging materials.

In Türkiye, the first implementation of DRS took place in 2022 on a pilot scale in the Kızılcahamam 
district of Ankara under the coordination of the Ministry of Environment, Urbanization, and Climate 
Change. As of 2025, the system was expanded to the province of Sakarya and made available for public 
use. The DRS model in Sakarya involves the collection of glass, plastic, and metal beverage contain-
ers within the scope of the “Deposit-Labelled Packaging” (DLP) initiative through specially positioned 
reverse vending machines. Consumers return these containers at designated locations and receive their 
deposit refunds via mobile wallets, thereby promoting voluntary participation. Supported by the Sakarya 
Metropolitan Municipality, this initiative serves as a model in terms of both local governmental environ-
mental commitment and citizens’ willingness to participate.

This study aims to evaluate the technical infrastructure, public acceptance level, and contribution to re-
cycling processes of the DRS model implemented in Sakarya in 2025. In addition, in order to assess the 
initial outcomes of the implementation, a semi-structured interview study was conducted, supported by 
both qualitative and quantitative data. Within this framework, the study seeks to examine the local appli-
cability and effectiveness of the DRS, its environmental benefits in terms of solid waste transformation, 
and its potential to influence consumer behavior.

Main Results

This research was conducted using a mixed-methods approach that combines both qualitative and quanti-
tative data collection techniques. In the qualitative phase of the study, field observations were carried out 
at three different Deposit Return Points located in the city center of Sakarya. These observations aimed to 
examine user behavior, technical malfunctions, and general performance aspects related to the operation 
of the system.

In the quantitative phase, semi-structured interviews were conducted—both online and face-to-face—
with a total of forty participants residing in Sakarya who were familiar with the system and had used it at 
least once. Data were collected regarding users’ levels of knowledge about the system, frequency of use, 
evaluations of functionality, and the challenges they encountered.

As of 2025, the Deposit Return System (DRS) in Sakarya was implemented on a pilot scale, primarily in 
the city center and major districts. In the distribution of reverse vending machines, priority was given to 
central urban areas, while access to the system remained limited in rural and peripheral neighborhoods. 
This disparity necessitates an assessment of the system’s accessibility at the local level.
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Figure 1. Graphs Showing the a) Gender Distribution and b) Age Distribution of the 
Participants

The demographic distribution of the participant profile is presented in Figure 1. Among the participants, 
60% were female and 40% were male. According to the findings, 95% of respondents reported hav-
ing used a Deposit-Labelled Packaging (DLP) return machine at least once, while only 5% stated that 
although they were aware of the system, they had never used it. These results indicate a high level of 
adoption of the system within a short period.

However, the channels through which participants obtained information about the system appear largely 
unstructured. Only 25% of participants became aware of the system through organized communication 
tools such as social media, posters, or promotional events. The majority, on the other hand, gained infor-
mation from informal sources such as word of mouth or incidental observations. This suggests the need 
for more comprehensive, targeted, and sustainable communication strategies to support public outreach.

While 35% of participants expressed a positive evaluation of the system—particularly appreciating its 
environmental benefits, ease of use, and support for next-generation recycling habits—10% reported 
problems such as equipment malfunctions, software errors, frequent “out of service” messages on the 
mobile application, and inappropriate or unhygienic use of the machines. These issues point to a clear 
need for strengthening the technical infrastructure of the system and improving user guidance mecha-
nisms.

Opinions on the refund amount varied among participants. While 35% considered the current incentive 
adequate, 23% found it insufficient. The remaining 42% did not express a clear opinion on the matter. 
This distribution suggests that the economic incentive does not equally motivate all user groups and has 
not yet reached a level that drives behavioral change. Indeed, some participants indicated that the refund 
may be more encouraging for younger users but also emphasized that the sustainability of the system 
should not rely solely on monetary rewards.

Another key finding frequently highlighted by participants is the system’s contribution to environmental 
sustainability. During the interviews, respondents emphasized the functionality of the system in reducing 
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waste generation, protecting the environment, and raising awareness about recycling. There was a strong 
consensus among participants that environmental education should begin at an early age to ensure the 
long-term success of the system. It was also underscored that more intensive information dissemination 
and incentive strategies are needed to transform recycling behavior from an individual action into a wide-
spread social habit.

In the open-ended response section, participants offered various suggestions regarding the sustainability 
of the system. These included minimizing technical malfunctions in the machines, developing instruc-
tional materials (such as educational videos) for proper use, preventing misuse, and enhancing public ed-
ucation on the importance of recycling. These recommendations indicate that the Deposit Return System 
(DRS) should not be seen merely as a technical infrastructure, but rather as a multifaceted initiative that 
must be supported by an effective public communication strategy.

Overall, although the system is still in the early stages of implementation, the findings demonstrate that 
the DRS in Sakarya contributes significantly at both environmental and societal levels. In particular, the 
high level of awareness among young individuals is considered a promising indicator of the system’s 
potential for broader adoption. Nonetheless, the long-term success of the system is directly linked to 
strengthening its technical infrastructure, restructuring economic incentives, ensuring spatial equity in 
machine distribution, and developing a systematic communication strategy.

Conclusion

As of 2025, the implementation of the Deposit Return System (DRS) in Sakarya marks the beginning of a 
significant transformation in sustainable waste management and environmental policy at the urban scale. 
With the active support of local authorities and the rapid development of public awareness, the system 
was quickly accepted and has generated notable environmental benefits by promoting source-separation 
of packaging waste. This underscores that recycling is not merely a technical operation, but also a do-
main of behavioral transformation. However, findings from the initial phase of implementation also point 
to several structural and operational challenges that limit the system’s performance. Key weaknesses 
include the limited number of reverse vending machines, frequent technical malfunctions, functionality 
issues in the mobile application, and refund amounts that are perceived as insufficiently motivating by 
users. Additionally, the limited accessibility of DRS points in rural and peripheral neighborhoods raises 
questions about the system’s compliance with the principle of spatial equity and hinders the widespread 
adoption of recycling behavior across the city. Nevertheless, considering the system is still in its early 
stages, such limitations may be regarded as part of a normal adaptation process.

The Sakarya case provides valuable experiential insights and policy implications for the nationwide 
expansion of the DRS in Türkiye. The research findings indicate that the long-term success of the sys-
tem depends on several critical factors, including the enhancement of technical infrastructure, equitable 
distribution of collection devices across all residential areas, and the systematic strengthening of public 
awareness. Furthermore, designing more comprehensive and targeted promotion, education, and incen-
tive mechanisms emerges as a crucial element for increasing user engagement. In conclusion, the DRS 
should not be viewed solely as a technical tool for waste reduction, but rather as an integrated policy 
instrument that promotes social transformation and environmental responsibility. The implementation 
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in Sakarya demonstrates the system’s potential not only at the local level but also as a scalable model 
capable of contributing to national circular economy goals. In this regard, it serves as a guiding example 
for similar systems to be implemented across Türkiye.
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ABSTRACT

This article investigates the role of youth in the European Union’s (EU) participatory democracy practices, with a specific 
focus on the digital public sphere. It examines how the EU integrates young people into democratic governance through 
digital means. The study is based on a qualitative analysis of key EU policy documents, including the EU Youth Strategy 
(2019–2027), the EU Youth Dialogue, and Digital Compass 2030. It also evaluates findings from Eurobarometer surveys.
The analysis reveals that the EU’s approach to youth participation is increasingly structured around digital citizenship 
and multilevel governance frameworks. While institutional mechanisms such as the EU Youth Dialogue and digital plat-
forms have improved formal access to participatory processes, they often reproduce limitations related to proceduralism, 
representation, and digital exclusion. The participatory spaces created tend to emphasize consultation over co-decision, 
limiting young people’s agency in shaping policy outcomes. Additionally, structural disparities across member states 
hinder the equal realization of participatory ideals.
The EU has advanced an ambitious normative agenda linking youth, digitalization, and participatory democracy. How-
ever, its implementation remains constrained by asymmetries in digital access, uneven policy integration, and limited 
deliberative depth. For participatory democracy to evolve meaningfully, future efforts must prioritize not only access and 
visibility but also substantive influence, reflexivity, and democratic responsiveness in youth engagement structures.

Key words: European Union, Digitalization, Democracy, Participation, Urban Governance

Introduction

In recent years, the European Union (EU) has placed increasing emphasis on participatory democracy as both 
a normative commitment and a policy imperative. Amid widespread concerns over democratic legitimacy, 
political disengagement, and institutional distance, particularly among younger generations, the EU has sou-
ght to reimagine civic participation through digitally mediated mechanisms. The emergence of digital public 
spheres—enabled by networked communication technologies—has opened new avenues for political expres-
sion and engagement, offering the potential to reshape traditional models of democratic participation. In this 
context, the inclusion of youth in EU-level democratic practices is no longer a peripheral concern but a central 
issue linked to the future of European governance (European Commission, 2018; Banaji and Buckingham, 
2013).
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Young people in Europe are both subjects and agents of digital transformation. As digital natives, they are 
among the most active users of online platforms, yet they also face structural barriers that limit their influence 
in formal political processes. This paradox has led EU institutions to promote youth participation through a 
variety of frameworks and tools, including the EU Youth Strategy (2019–2027), the European Youth Goals, 
and initiatives such as the EU Youth Dialogue and Erasmus+. These programs frame youth as key stakeholders 
in the co-creation of European democratic futures, emphasizing values such as inclusion, dialogue, and em-
powerment (European Commission, 2022).

However, the relationship between digitalization, youth participation, and democratic deepening remains con-
tested. While the EU has made significant efforts to institutionalize youth engagement, questions persist re-
garding the substantive quality of this participation. Much of the existing scholarship has problematized the 
gap between access and influence, highlighting the risk of symbolic inclusion in participatory spaces that 
are constrained by proceduralism, weak accountability, or technocratic mediation (Sloam, 2016; Fung, 2006; 
Boussaguet, 2016). Moreover, disparities in digital infrastructure and civic education across member states 
produce uneven conditions for participation, undermining the EU’s integrative aims (Council of Europe, 2020; 
Livingstone and Third, 2017).

This study examines the extent to which EU participatory democracy practices have succeeded in empowe-
ring youth as active and equal agents in the digital public sphere. By focusing on EU-level frameworks rather 
than local or national case studies, the article aims to assess the coherence, reach, and limitations of the EU’s 
normative and institutional approach to youth engagement. Drawing on a critical review of official policy 
documents, Eurobarometer surveys, and youth-targeted initiatives, the analysis explores how digital tools are 
being mobilized to structure participation and how these efforts intersect with broader concerns about legiti-
macy, representation, and democratic renewal in Europe (Flash Eurobarometer 502, 2022; Youth Forum, 2021; 
Boucher, 2020).

Main Results
The 2024 European Parliament Eurobarometer Youth Survey confirms a nuanced portrait of young Europeans’ 
democratic outlook and civic engagement. Nearly 39% reported voting in elections, while 26% engaged in 
petitioning and 20% in volunteering, with approximately 19% leveraging social media or boycotts to express 
political views (European Parliament, 2024). These figures align with data from the Flash Eurobarometer 502, 
which indicates that 64% intend to vote in upcoming elections and 49% have participated in societal actions 
such as petitions or rallies (European Commission, 2024; European Youth Portal, 2024). The convergence 
in findings across these surveys suggests evolving patterns of hybrid civic participation—combining formal 
electoral acts with digital activism.

Despite rising activity, trust and representation gaps persist. The European Youth Dialogue (EYD) has suc-
ceeded in institutionalizing youth input at the EU level, yet only around 38% of participants feel genuinely 
heard, with broader public awareness of the initiative remaining low (Council of Europe, 2023; European 
Commission, 2022). Moreover, although approximately 61–65% of youth express satisfaction with EU de-
mocracy and recognize its societal impact (European Commission, 2025), under-25 turnout fell short at 36% 
in 2024 compared to 42% in 2019 (Dressler, 2024). This dichotomy—between positive attitudes and lower 
turnout—raises questions about the depth of engagement and the ability of institutions to convert sentiment 
into action.
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Comparatively, while the EU Youth Strategy and Youth Dialogue frameworks aim to foster inclusion, dispari-
ties in digital access and education undermine equitable participation. Eurobarometer data highlights that 42% 
of youth rely on social media for political information (European Parliament, 2024), yet heterogeneous digital 
infrastructure across member states limits some groups’ engagement. Furthermore, survey data reveals salient 
policy concerns—environmental protection, economic pressures, and human rights—that motivate youth par-
ticipation, suggesting that issue-based engagement holds promise if accompanied by responsive institutional 
pathways (European Commission, 2024).

In sum, EU-level youth initiatives reflect a normative commitment to participatory democracy, buttressed by 
hybrid modes of civic engagement. Yet translating such engagement into sustained and meaningful influence 
requires addressing structural limitations, improving awareness, and building more deliberative and accessible 
engagement platforms across the Union.

Conclusion

This study has examined the European Union’s participatory democracy practices in relation to youth en-
gagement within the evolving digital public sphere. Through a review of policy instruments such as the EU 
Youth Strategy, the EU Youth Dialogue, and Eurobarometer surveys, it becomes evident that the EU has made 
meaningful normative and institutional commitments to embed youth participation within its democratic ar-
chitecture. The institutionalization of participatory mechanisms—particularly those enabling digital modes of 
expression and consultation—demonstrates the EU’s recognition of youth as not only beneficiaries of demo-
cratic governance but as agents of democratic renewal.

Nevertheless, the findings point to persistent challenges that hinder the translation of formal access into sub-
stantive influence. While young Europeans demonstrate relatively high levels of democratic aspiration and a 
willingness to engage through both conventional and non-conventional channels, there remains a gap between 
their participatory potential and their perceived and actual impact on policy processes. The limited visibility of 
instruments such as the EU Youth Dialogue among the broader youth population, coupled with uneven digital 
infrastructures and disparities in civic education across member states, weakens the democratic inclusivity of 
these mechanisms. Furthermore, although digital platforms have expanded the reach and diversity of partici-
pation, they often do so within constrained institutional logics that emphasize consultation over co-decision or 
accountability.

Considering these dynamics, the EU’s participatory democracy agenda requires both deepening and recali-
bration. Strengthening youth engagement in the EU context demands moving beyond symbolic gestures and 
toward more deliberative, reflexive, and responsive forms of governance. This includes reinforcing feedback 
mechanisms, enhancing transparency in how youth input influences policymaking, and addressing the struc-
tural inequalities that inhibit equal access to participatory processes. The convergence of digital innovation and 
youth political engagement presents an opportunity not only to renew democratic practices but to reimagine 
them in ways that are more inclusive, equitable, and future-oriented. The extent to which the EU can institu-
tionalize these transformations will be a defining test of its democratic legitimacy in the years ahead.
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ABSTRACT

This study focuses on microplastic pollution in graywater, which comprises a large portion of domestic wastewater—ex-
cluding blackwater as defined by Water Pollution Control Regulation. It examines the impact of microplastics on aquatic 
organisms and the risks of using graywater for agricultural irrigation. A review of the literature reveals a rapid increase 
in microplastic pollution in recent years due to changing consumer habits, and that a significant portion of microplastics 
in urban wastewater originates from graywater. In the light of the global threat of water scarcity, reducing microplastic 
pollution at its sourceis crucial for the effective use of graywater. This is of importance for preserving water resources and 
protecting the health of living organisms.The proposed method involves an AI-supported irrigation system equipped with 
microplastic sensors. These sensors continuously monitor microplastic levels in irrigation pipelines. If levels exceed a set 
threshold, the system stops irrigation and diverts the water to a separate tank for non-agricultural use. Preventive measures 
like using cotton clothing and installing washing machine filters help reduce microplastics at the source. Literature and 
experimental data show this integrated approach effectively limits microplastic entry into soil and crops, enabling safer, 
more efficient graywater reuse amid growing water scarcity.

Keywords: Microplastics, Graywater, Wastewater, Purification, AI-Supported Smart Irrigation Systems.

Introduction

 Our natural resources are not unlimited. As the world’s population and consumption increase, these resources 
are quickly decreasing. If we don’t use them carefully, they may run out one day. That’s why it’s very important 
to reduce waste at the source and to protect our natural resources from pollution.Environmental pollution is 
one of the biggest problems in the world. Plastic pollution, in particular, harms the air, water, and soil. Plastics 
used in daily life break down into small pieces called microplastics when they enter the environment, and they 
spread into ecosystems like water sources. In Turkey, more than 80% of the solid waste causing water pollution 
is made up of plastic pieces.

Wastewater is usually divided into four types: Domestic, industrial, agricultural and rainwater. Domestic 
wastewater has two main types: graywater and blackwater. Graywater can also be grouped into slightly dirty 
and very dirty graywater. According to the Water Pollution Control Regulation (4) graywater means all house-
hold wastewater except for toilet water (which is blackwater). The main sources of graywater are kitchen sinks, 
bathroom water, washbasins, and laundry. Graywater makes up about 75% of all domestic wastewater (4). It 
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usually doesn’t have many harmful germs and is not very rich in nutrients.

Graphic 1.Daily Domestic Water Consumption Amounts (4)
The first synthetic plastic (2) was made by Leo Hendrik Baekeland in 1907. Plastics are grouped by their size. 
These groups are: Macroplastics, mesoplastics, microplastics, mini-microplastics and nanoplastics.Microplas-
tics were first used in the 1970s, mainly in personal care products like face scrubs. In the 1990s, microplastic 
pollution started to grow and became a bigger environmental problem (7).

Microplastics are divided into two types based on where they come from: primary microplastics and secondary 
microplastics (7).“Microbeads in personal care, cleaning, hygiene, and cosmetic products, and plastic materi-
als or waste released into soil or water during production, are examples of primary microplastics” (1).

Main Results

If small plastic particles are not removed properly after use, they can directly enter rivers, seas, and other 
water environments.Large plastic materials thrown into land or sea break down over time due to biological, 
chemical, and physical factors. This breakdown damages their structure and causes them to fragment. The 
microscopic plastic pieces formed in this way are called secondary microplastics (3).

In a study, Kiessling(5) found that secondary microplastics enter the food chain of marine organisms.Wastewa-
ter generated from laundry activities is considered part of graywater and makes up its more polluted portion. 
The first study showing the presence of microplastics in wastewater from laundry was published by Browne 
in 2007 (3).

Following this study, several experiments have shown that a standard 6 kg household washing machine can 
release around 700,000 fibers per wash (6), and a single piece of clothing can shed about 1,900 fibers in just 
one wash.
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Conclusion

Research has also shown that using a filter at the washing machine outlet can capture about 80% of microplas-
tics (6), significantly reducing their release into water systems.In the UK, it has been reported that wearing 
cotton-based clothes is more effective in reducing microplastic pollution than adding filters to washing ma-
chines.Many studies have shown that graywater from laundry contains a large amount of microplastics. If this 
water is used on soil without proper treatment, it can lead to microplastic build-up in the soil, which may be 
very harmful.Using graywater efficiently is very important for protecting natural water sources. However, to 
stop microplastics in graywater from entering the human body through the food chain, steps must be taken to 
reduce microplastics in this water.

In addition to these steps, using microplastic sensors in water pipes can help lower the risk if there is a leak 
and graywater reaches the soil. In this AI-supported system, the sensors will measure microplastic levels often. 
A safe range will be set for the system. If the microplastic level goes above this range, the AI will redirect the 
water to a storage tank. If the microplastic level returns to normal, the water will be allowed to flow to the fields 
again. However, if microplastic levels continue to remain high, a system that redirects the water to treatment 
facilities is proposed, and it is anticipated that this system could help solve the microplastic problem.

Microplastics in graywater, especially from laundry, are a growing environmental problem. Although graywa-
ter can help reduce water use, it must be treated carefully to avoid harm. This study shows that using washing 
machine filters and choosing cotton clothes can help reduce microplastic pollution at the source. It also sug-
gests an AI-supported smart irrigation system with sensors that stop water flow when microplastic levels are 
too high. This system protects soil, crops, and water resources. Overall, combining green solutions with smart 
technologies can make cities more sustainable and safer.If more efforts are made to prevent microplastic pol-
lution, it is expected that people can be protected from microplastics.
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 ABSTRACT

This study examines how green infrastructure can be integrated into smart cities by using content analysis method, 
taking the example of Freiburg. Green infrastructure refers to a network that provides the “components” to solve 
urban and climatic challenges by building together with nature. Therefore; it’s the best way to build a sustainable city 
and also, it creates a great collaboration with smart cities. Because smart cities are not only the technology-focused 
cities, but also, they are the cities that provide a more sustainable, more livable and more inclusive life for people. 
Considering that we aim a sustainable and livable life, green infrastructure is the best way to provide this. This study 
explains the most suitable ways for integrating the green infrastructure systems into the smart cities. Freiburg is one of 
the unique cities which have both smart city and green infrastructure qualification and also, it’s an excellent example 
of integrating green infrastructure into smart cities, as it places emphasis on sustainability in transport, the protection 
of green areas, renewable energy and water management, makes it one of the best options to use in this study.

Key words: Green infrastructure, Smart Cities, Freiburg, Renewable Energy, Water Management.

Introduction

In today’s world, the importance of integrating green infrastructure into smart cities is steadily increasing. 
Therefore, this study examines ways to integrate green infrastructure into smart cities. It basically con-
tains researches of how to build most livable cities that have both sustainable and technological character. 
It’s a significant topic because urbanization and global warming are driving people to seek sustainable, 
eco-friendly alternatives, which are often difficult to find due to the lack of attention or importance peo-
ple give to these issues. The concept of the term, “green infrastructure”, simply refers to “a strategically 
planned network of natural and semi-natural areas with other environmental features, designed and man-
aged to deliver a wide range of ecosystem services, while also enhancing biodiversity” (1). As can be 
understood from this definition, green infrastructure possesses all the qualities necessary for supporting a 
sustainable lifestyle. And also, a smart city is “the use of digital and communication technologies and, in 
this context, it is aimed at high quality resource management and service delivery” (3). These two terms 
are pretty compatible with each other for sustainability of cities. That’s why the study offers useful research 
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for sustainability by using the example of Freiburg, one of the smart cities that has green infrastructure. 
 
Main Results

Freiburg is the perfect example to use in this study because it’s defined as “a shining example of the success 
of Germany’s energiewende” (2). It’s known for its renewable energy, alternative mobility, solar power 
and hydro-power projects. The city has long been active in implementing important factors for sustainabil-
ity, such as renewable energy, public transport, green space and participatory urban development. Also, 
Freiburg remains at the forefront of the implementation of green building technologies (2). The table below 
shows some of the programs in Freiburg and also, their aims and effects.

Table 1. Aims and Effects of Green City Programs in Freiburg
Program Aim Effects

Usage of Solar Energy
Achieving 100% renewable ener-
gy and carbon neutrality for the 
city

Freiburg maintains very low 
carbon emissions, with the 
majority of its energy pro-
duction based on renewable 
sources.

Encouragement of Walking 
and Cycling Instead of Car 
Usage

Preventing energy waste and pro-
moting sustainable, alternative 
urban mobility

Freiburg effectively reduces 
carbon emissions and prevents 
air pollution by decreasing 
dependence on motor vehicles.

Usage of Bio-Energy Utilizing the city’s organic waste 
as an eco-friendly energy source

This program helps reduce 
environmental pollution from 
organic waste while simul-
taneously increasing energy 
production for the city.

Usage of Wind Energy Generating electricity from the 
kinetic energy of wind

The use of wind power, a re-
newable source, helps prevent 
various environmental prob-
lems and contributes to a sus-
tainable energy generation.

Usage of Hydro-Energy Generating electricity from the 
kinetic energy of water

Like wind energy, hydro-ener-
gy is a renewable source that 
helps mitigate environmental 
issues associated with conven-
tional energy production.
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Green Urban Planning Preserving large portions of the 
city as green spaces

This program not only pro-
motes walking and cycling but 
also makes Freiburg an at-
tractive place for students and 
environmentally conscious 
citizens.

This table gives us a lot of information about green city programs in Freiburg. Each program has signif-
icant aims and effects for the sustainability in the city. Usage of solar energy in the city aims achieving 
100% renewable energy and carbon neutrality for the city and provides benefits like low carbon emission. 
Encouragement of walking and cycling aims decreasing energy waste and promoting sustainable urban 
mobility which provides low carbon emission and precaution against air pollution. Usage of bio-energy 
utilizes the city’s wastes as a bio friendly energy source, which benefits city’s policies about reducing 
environmental pollution while producing energy. Usage of wind and hydro-energy generates energy from 
bio-friendly sources, which mitigates environmental issues. And lastly, green urban planning preserves 
large portions of the city as green spaces, so people prefer walking and cycling. Also, this program makes 
Freiburg an attractive place for both students and environmentally conscious people (2).

As can be understood from the table, there are lots of ways to apply green infrastructure in smart cities. 
All the ways in table are made by using both technology and ecological methods. The first program, “the 
usage of solar energy” plays a key role in term of renewable energy. As a result of the program, carbon 
emission rate in Freiburg has decreased significantly. It’s a major effect not only for Freiburg, and also 
for the world because every little fall on carbon emission helps to close the hole in the ozone layer and 
indirectly reduces global warming. Also, the second program “encouragement of walking and cycling 
instead of car usage” does the same effect and decreases carbon emission. Freiburg offers opportunities 
such as building walking and cycling paths so that people can choose to walk and cycle instead of driving. 
As a result of this program, air pollution is also decreasing with motor vehicles. Therefore, Freiburg has 
the lowest car density of any city in Germany (5). 

Next 3 programs are all related to the use of renewable energy. Freiburg procures energy from ecologi-
cal and sustainable sources instead of resources at risk of depletion. Bio-energy is one of the resources 
available to help meet our demand for energy. It is a form of renewable energy that is derived from 
recently living organic materials known as biomass, which can be used to produce transportation fuels, 
heat, electricity, and products (6). It basically depends on getting energy from bio-waste such as wood-
waste, plant-waste, animal-waste (fertilizer) and energy plants. Energy production from these kinds of 
sustainable resources is one of the main aims of green infrastructure. It reduces environmental pollution. 
Also, wind energy is a pretty useful alternative. The wind brings enormous kinetic energy with itself. This 
type of energy can be utilized in many different areas if managed properly by people. Hydro-energy also 
operates on a similar principle. It uses the kinetic energy of water, often saltwater, to produce the energy 
needed to meet human demands. It’s sustainable because water on Earth is never lost and always comes 
back by water cycle. Therefore, these 3 resources to gain energy, are pretty sustainable, eco-friendly and 
inexhaustible. And lastly, green urban planning mainly aims to green up the city as much as possible by 
planting more plants. It supports forest conservation, encourages planting, and enhances overall green 
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life. (4) The people of Freiburg are made aware about how important it is to protect nature for a more sus-
tainable life. People are learning and getting the habits of recycling, planting etc. from kindergarten on-
ward. They grow up with the concept of plant love. As they become adults, they become individuals with 
green consciousness. Also, Freiburg not only raises awareness but also provides its people with green 
spaces to enjoy. There are lots of green places for all age groups. This green urban planning program 
seems like its works because everybody knows Freiburg for its environmentally friendly and sustainable 
city planning. Especially in Vauban Neighborhood. It’s a sustainable heaven for environmentalists. In 
here, we can say everything is sustainable and eco-friendly and ecologically important factors such as 
car-free living, environmentally conscious society, community participation and common areas come to 
the fore. So, it’s a qualified city for people who wants to live sustainable (2).

Conclusion

In conclusion, this research shows the importance of green infrastructure for a more sustainable world and 
how beneficial it can be when combined with smart cities. It observes this in the German city of Freiburg and 
examines some programs that can be implemented in other cities. Freiburg is a good example in this sense with 
its ecological city infrastructure and conscious society. Cities around the world should also follow this city as 
an example because sustainability is an important part of our lives. We do not have another planet to live on, 
so we must take care of our Earth.
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ABSTRACT

Disasters affect not only the physical environment but also leave profound psychological and social consequences 
for individuals and communities. In countries like Türkiye, where disasters occur frequently, psychosocial 
support services are often implemented reactively, only after crises emerge—hindering the comprehensiveness 
and sustainability of the intervention. This paper introduces a multidisciplinary, community-based psychosocial 
intervention model that emphasizes preparedness before disasters occur.
The model suggests the pre-identification of teams composed of social workers, psychologists, and pedagogues, 
supported by systematic in-service training and supervision mechanisms. This approach aims not only to foster the 
resilience of disaster-affected individuals but also to enhance the psychological well-being of the professionals who 
provide support. The model is grounded in Judith Herman’s trauma recovery process [1], Antonovsky’s theory of 
sense of coherence and resilience [2], and Dominelli’s green social work model that highlights the proactive and 
ethical role of social work throughout the disaster cycle [3].
Arguing that disasters constitute collective traumas, the paper proposes a shift from individual-centered to 
community-based approaches, calling for a preventive, ethically grounded, and scalable social work model for 
building long-term social resilience.

Key words: Disaster Preparedness, Psychosocial Support, Collective Trauma, Community Resilience, Social 
Work

Introduction 

Disasters are multidimensional events that not only damage physical infrastructure but also disrupt the 
psychological integrity of individuals, the social fabric of communities, and long-term resilience. In 
Türkiye, where disasters are frequent and intervention systems are largely centralized, post-disaster 
support often follows a crisis-driven pattern. However, the psychological and social impacts of disasters 
require structured responses not only during the event but also before and after. Particularly in the field of 
psychosocial support, this continuity is often neglected, and professionals entering the field unprepared 
or vulnerable to secondary trauma can undermine the quality of services.
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In this context, there is a clear need for a psychosocial intervention model in Türkiye that emphasizes 
pre-disaster preparedness and has not yet been systematically developed. The model proposed in this 
paper aims to enhance the psychosocial resilience of both disaster-affected individuals and professionals 
working in the field. By incorporating in-service training, supervision mechanisms, and a multidisciplinary 
team structure, it offers a framework that is both ethical and functional.
The model is grounded in Judith Herman’s trauma recovery process [1], Aaron Antonovsky’s theory of 
sense of coherence and resilience [2], and Lena Dominelli’s green social work approach [3]. While existing 
literature often focuses on the restorative role of social work after disasters, this paper distinguishes itself 
with a preventive perspective, arguing for the urgent need to systematize pre-disaster preparedness within 
social work practices.

Main Results

Conclusion

This study highlights the need for a preventive and community-based social work approach, which has 
often been overlooked in Türkiye’s post-disaster psychosocial support processes. Research shows that 
disaster response professionals frequently experience secondary trauma when inadequately prepared, 
which negatively affects the quality of interventions [1,2]. In this regard, disasters have profound impacts 
not only on individuals but also on the mental well-being of professionals involved in the field.
The proposed model includes:
•Structured in-service training programs implemented prior to disasters,
•Continuous supervision and psychological support for professionals,

This paper proposes a preventive and community-based social work model to address the psychosocial 
impacts of disasters in Türkiye. The model aims to strengthen not only the resilience of disaster-affected 
individuals but also the mental well-being and preparedness of professionals involved in disaster response. 
Studies have shown that disaster workers often experience emotional exhaustion, secondary traumatic 
stress, and burnout, particularly in the absence of structured support systems [1,2].
The proposed model is based on three core components:
(1) the early formation of multidisciplinary teams composed of social workers, psychologists, and 
educators;
(2) systematic  in-service  training  and  ongoing  supervision  before  any  crisis  occurs;  and
(3) a trauma-informed, community-centered intervention framework.
This approach seeks to overcome the limitations of Türkiye’s reactive, crisis-oriented disaster man- 
agement system by integrating preparedness and psychosocial resilience into institutional planning. By 
shifting the focus from individual-based emergency response to collective, pre-crisis resilience, the model 
contributes to both theoretical discourse and applied social work practice in disaster settings. It also 
emphasizes intersectional sensitivity by recognizing that affected populations—such as children, persons 
with disabilities, women, and the elderly—experience layered vulnerabilities and require differ- entiated 
psychosocial responses [3,4].
The model aligns with existing frameworks in psychiatric and trauma-informed social work, particularly 
in its preventive, therapeutic, and rehabilitative components [5], and addresses the structural gaps identi- 
fied in recent studies on post-disaster psychosocial support in Türkiye [6].
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•Pre-identified, multidisciplinary teams that are ready to be deployed.
This approach aims to provide ethical, sustainable, and resilient disaster response mechanisms by 
enabling systematic psychosocial interventions before, during, and after disasters. In addition, it adopts 
an intersectional perspective by acknowledging the differentiated needs of vulnerable groups such as 
children, women, persons with disabilities, and the elderly [3,4].
This study positions social work not merely as a support mechanism in disaster response 
but as a key actor in strengthening community-level resilience. In countries like Türkiye—
frequently exposed to disasters and operating within centralized response systems—such 
preventive and holistic models should not only be considered a necessity, but also an opportunity. 
Türkiye’s constant exposure to crisis should not be viewed solely as a weakness, but as a potential 
strength to develop institutional resilience in a systematic manner. Integrating this model into national 
social work policies would not only address current deficiencies but also position Türkiye as a leading 
example in post-disaster psychosocial intervention.
For future research, it is recommended that this model be tested through small-scale pilot programs, 
evaluated comparatively across regions with varying risk profiles, and integrated into undergraduate and 
graduate curricula in social work education with a focus on disaster preparedness and resilience.
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  ABSTRACT 
In today’s overstimulated, digitally saturated urban landscape, young people are bombarded by relentless sensory 

overload that stifles creativity and strains mental wellbeing. Based on interdisciplinary references and case studies, we 
explore how silence, as both a spatial and cognitive element, enhances creativity, mental resilience, and social innovation. 
Grounded in interdisciplinary research and global case studies, we demonstrate that silence is not merely the absence 
of noise but a catalyst for neurocognitive restoration, emotional regulation, and creative ideation. Cities that prioritize 
youth-focused quiet zones—not just for rest but for active ideation and cultural production—foster deeper democratic 
participation. The research proposes integrative urban strategies including youth-led design contests, digital detox 
architecture, and policy inclusion mechanisms. These approaches aim not only to provide relief from sensory overload but 
to embed creativity into the core of resilient urban futures. The study is constructed using qualitative research methods, 
specifically document analysis and selected case study review.

Keywords: Silence, Youth Creativity, Cognitive Urbanism, Participatory Design, Mental Sustainability

Introduction

Urban environments today are saturated with sensory input. The recognition that urban environments 
significantly impact psychological wellbeing aligns with growing evidence that city design directly influences 
cognitive function and emotional states. Despite growing awareness of mental health and cognitive fatigue, 
city designs largely neglect the importance of accessible spaces for mental recovery and individual thought. 
Silence, once considered a luxury, is now a necessity—both for psychological well-being and for creative 
flourishing.

The concept of  cognitive urbanism—which explores how urban design influences mental processes—
and neuroarchitecture—which studies the brain’s response to built environments—provide crucial frameworks 
for understanding silence as a vital urban resource. These interdisciplinary fields reveal that thoughtfully 
designed silent spaces can reduce cognitive overload, improve emotional regulation, and foster the mental 
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clarity necessary for creative thinking and social innovation (3).

Drawing inspiration from the “A Room of One’s Own1” (4) idea and extending it to collective urban design, 
this study aims to reframe silence as a form of infrastructure (1). By reviewing recent design experiments in 
Tokyo, Helsinki, and Amsterdam, we contextualize how youth-centered silent spaces can become platforms 
for ideation, reflection, and low-stimulus collaboration. For instance, EEG Research (2) shows that exposure 
to silent environments increases alpha wave activity by approximately 15-20%, reflecting a relaxed yet alert 
brain state that enhances creative ideation.

Main Results

Our comparative analysis reveals that youth who access intentional silence zones (such as sensory-neutral 
reading pods, signal-free gardens, or thought rooms) demonstrate improved cognitive flexibility and report 
stronger creative output. Cities that embed these principles into their urban strategies allow for the emergence 
of micro-publics: spaces where spontaneous collaboration and artistic ideation can occur.

Figure 1. EEG Frequency

Figure 1. EEG spectral power comparison between “mind wandering” and “on-task” cognitive states. Note the 
higher alpha band (8–12 Hz) power during mind wandering, which correlates with increased internal cognition 
and potential creative ideation. In addition, we propose a participatory model where municipalities organize 
local art-based competitions (e.g., digital illustration, soundscape design) themed around “urban silence,” with 
winners contributing to real urban installations. This not only democratizes planning but also bridges youth 
and policymakers through co-creation.

Table 1. Examples of Creative Youth-Oriented Silent Urban Interventions

1 “A Room of One’s Own” is a long essay written by Virginia Woolf, published in September 1929.
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City Intervention Type Outcome
Tokyo Silent Reading Pods Architecture Boosted focus and reduced screen 

fatigue among youth.
Helsinki Kamppi Chapel of Si-

lence
Religious/Public 
Space

Visitors reported increased emotion-
al clarity.

Melbourne Urban Mind Lab Gar-
dens

Co-designed Green 
Space

Youth-designed spaces; improved 
mood and calm.

Barcelona Pause Points (Bus Stop 
Reuse)

Tactical Urbanism Triggered spontaneous youth-led art 
and ownership.

In addition to individual cognitive benefits, silent zones in urban areas foster collective wellbeing. These 
spaces function as urban “pause points,” allowing youth from diverse backgrounds to experience a shared 
environment without pressure for performance or consumption. In low-income urban neighborhoods, where 
personal space is often limited, accessible silent spaces become critical for emotional recovery and equitable 
access to rest. The design of these silent spaces can be guided by principles from cognitive urbanism and 
neuroarchitecture, which focus on how spatial environments influence mental processes and wellbeing. Cities 
could sponsor “Silence and Sound” art festivals where youth contribute digital artworks, ambient music, or 
installations inspired by quietude. Mobile apps could collect city soundscapes curated by youth, blending 
artistic and environmental data. These emerging technologies offer innovative ways to engage youth in co-
creating silent urban spaces. Mobile applications that enable youth to record, share, and curate city soundscapes 
can foster a sense of ownership and deepen awareness of urban acoustic environments. These digital tools, 
combined with participatory design workshops and art festivals centered on themes of silence and sound, can 
transform silent spaces into dynamic cultural hubs that celebrate quietude as an active, creative force.

Importantly, the equitable distribution of silent urban spaces is essential. In densely populated, low-income 
neighborhoods, where private quiet spaces are scarce, accessible silent zones serve as critical refuges for 
mental restoration and emotional wellbeing. Ensuring that silence infrastructure is inclusive can help mitigate 
urban health disparities and promote social justice by providing all youth with opportunities for cognitive 
recovery and creative engagement. This calls for policy frameworks that prioritize silent space development in 
underserved areas, integrating community voices in the planning process to reflect diverse needs. Furthermore, 
new policies can institutionalize silence-friendly urban design, including zoning laws, noise regulations, or 
mental health initiatives.

Conclusion

This paper highlights the overlooked importance of silence in urban design for youth. In cities built for speed 
and efficiency, the slow, quiet, and creative aspects of urban life must be re-integrated. Designing for silence 
is not retreating from engagement; it is creating the nutritious mental ground upon which innovation grows. 
Future research may further explore the neuro-architectural impact of silence-based infrastructure on youth 
learning, productivity, and resilience.

The fruits of silence in urban design can also be accessible for broader population, including adults and elderly 
residents who also face sensory overload and cognitive fatigue. Future research should explore scalable models 
of silence infrastructure that accommodate diverse urban demographics. Additionally, longitudinal studies 
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employing neuro-architectural methods could quantify the long-term impacts of silent spaces on cognitive 
health, creativity, and social cohesion. Embedding silence into urban futures is not merely a design choice but 
a public health imperative that nurtures resilient, innovative, and inclusive cities.
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ABSTRACT

Smart city devices offer significant benefits to urban environments, but their susceptibility to cyberattacks, particu-
larly DoS (Denial of Service) attacks, raises substantial security concerns. Understanding the factors that contribute 
to these attacks is essential for developing robust detection mechanisms. This paper focuses on the application of Ex-
plainable Artificial Intelligence (XAI) to identify the most impactful features in the detection of DoS attacks on smart 
city devices. Using SHAP (SHapley Additive exPlanations) values, we interpret the contribution of various features 
within the CICIoV2024 dataset to model predictions, providing transparency in how the detection model identifies 
potential threats. By analyzing SHAP values, we pinpoint key features that drive predictions, offering insights into the 
security risks faced by smart city devices. The study demonstrates that SHAP-based XAI methods allow for a deeper 
understanding of the attack patterns and their key indicators, enhancing the interpretability of security models. This 
paper emphasizes the potential of XAI, particularly SHAP, in improving the effectiveness of intrusion detection sys-
tems for smart city environments, ensuring better protection against DoS and spoofing attacks while providing clear 
explanations for security professionals to act upon. The experimental analysis using the CICIoV2024 dataset reveals 
the significant impact of key features in detecting these attacks.

Key words: Smart City, Explainable AI, Artificial Intelligence, SHAP, DoS.

Introduction

A smart city is an urban area that uses advanced technologies to enhance the quality of life for its residents 
and improve urban efficiency. These cities leverage digital tools to optimize resource management, en-
hance services, and promote sustainability [1, 2]. IoT devices play a key role in smart cities. They include 
sensors, smart meters, and connected appliances that collect real-time data to improve everything from 
energy efficiency to traffic management [3]. The Internet of Vehicles (IoV) is a crucial part of IoT in smart 
cities. It connects vehicles to each other and to infrastructure. Utilizing IoV technology helps reduce traffic 
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congestion, enhance safety, and optimize transportation networks. These technologies significantly impact 
urban environments, making them more efficient, sustainable, and safer for residents [1,4].

Smart cities face numerous challenges, including data privacy concerns, cybersecurity threats, and the 
complexity of managing interconnected systems [5]. Two of the most significant threats are Denial of 
Service (DoS) attacks and spoofing attacks [6]. DoS attacks can overwhelm smart city infrastructure by 
flooding it with malicious traffic, disrupting critical services and causing widespread system failures. In 
the context of IoT and IoV, DoS attacks pose an even greater risk due to the interconnectedness of smart 
devices and vehicles. Attackers can target communication networks, disrupt vehicle-to-infrastructure in-
teractions, and create chaos in transportation and urban management systems [7]. Similarly, spoofing 
attacks, where malicious actors impersonate legitimate devices or users, can deceive IoT and IoV systems, 
leading to unauthorized access, data manipulation, or false information being fed into critical systems. 
These attacks can compromise the integrity, efficiency, and safety of smart city operations, making robust 
detection and security measures essential to safeguard against these evolving cyber threats [8].

To address the challenges of cybersecurity in smart cities, particularly DoS and spoofing attacks, machine 
learning (ML) and artificial intelligence (AI) offer powerful solutions [9]. These technologies can help 
detect anomalies and identify potential threats in real-time, improving the ability to respond to attacks 
swiftly. Explainable AI (XAI), particularly through tools like SHAP (SHapley Additive exPlanations), 
provides further benefits by making the decision-making process of AI models transparent and understand-
able [10]. SHAP helps to identify which features are most influential in detecting DoS attacks, allowing 
security teams to better understand the underlying causes of suspicious activity. By leveraging these tools, 
smart cities can enhance their defenses against cyberattacks, ensure more effective intrusion detection, and 
create more resilient systems for managing critical infrastructure [11].

In this study, we use SHAP as an XAI tool to identify the key features responsible for detecting DoS and 
spoofing attacks in IoV systems. SHAP allows us to analyze the impact of these features and assess their 
severity, providing clear insights into the decision-making process behind attack detection. The analysis is 
based on the CICIoV2024 dataset [6], which serves as a benchmark for IoV cybersecurity solutions. This 
dataset includes three main categories: benign, DoS (Denial-of-Service), and spoofing, with the spoof-
ing category further divided into four variants—Steering Wheel, RPM, Gas, and Speed. The dataset was 
created through experiments on a 2019 Ford vehicle, where five types of attacks, including spoofing and 
DoS, were executed via the CAN-BUS protocol. These attacks were performed on the vehicle’s Electronic 
Control Units (ECUs) without putting any occupants at risk, ensuring the safety of the testing process. 
The CICIoV2024 dataset provides an in-depth view of intra-vehicular communications, which is crucial 
for developing more secure IoV systems. To evaluate the effectiveness of the attack detection, we em-
ployed seven machine learning algorithms: AdaBoost, J48, Logistic Regression, Multilayer Perceptron, 
Naive Bayes, Random Forest, and Random Tree. The primary contributions of this research include the 
establishment of a realistic benchmark dataset for IoV cybersecurity, the application of SHAP for feature 
identification and impact analysis, and the exploration of various machine learning techniques to improve 
IoV security. By laying the groundwork for future IoV security research, this work helps enhance detection 
systems and optimize machine learning models to defend against cyberattacks in smart city environments.

The paper is structured as follows: Section 2 provides a review of related work on IoV cybersecurity, 
focusing on DoS attacks, machine learning techniques, and explainable AI methods, particularly SHAP. 
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Section 3 introduces the CICIoV2024 dataset, describing its creation, the types of attacks it includes, and 
its role as a benchmark for IoV cybersecurity research. Section 4 explains the methodology, including 
the use of SHAP for feature extraction, impact analysis, and the assessment of feature severity in DoS 
attack detection. Section 5 covers the experimental setup, detailing the machine learning models, data 
preprocessing, and application of the CICIoV2024 dataset in the analysis. Section 6 presents the results 
and discusses the effectiveness of SHAP in identifying key features and the performance of the detection 
system. Finally, Section 7 concludes the paper, summarizing the findings and suggesting directions for fu-
ture research in IoV security and XAI applications. We will provide further details of these sections during 
the complete paper submission.

System Structure

The structure of the proposed system begins with the collection of IoV traffic data from the CICIoV2024 
dataset. This dataset is a comprehensive collection of intra-vehicular communications and is used to simulate 
various cyberattacks on IoV systems, specifically focusing on benign traffic, Denial of Service (DoS) attacks, 
and spoofing attacks. The spoofing attacks are further divided into four distinct variants: Steering Wheel, 
RPM, Gas, and Speed. To ensure the integrity and accuracy of the model, the dataset is split into two parts: 
80% of the data is allocated for training the machine learning models, while the remaining 20% is reserved 
for testing and validation. Generating the dataset is explained in figure 2. 

In the next phase, seven different machine learning algorithms are applied to assess the performance of at-
tack detection. These algorithms include AdaBoost, J48, Logistic Regression, Multilayer Perceptron, Naive 
Bayes, Random Forest, and Random Tree, which are implemented using the Weka tool. Each algorithm is 
trained and tested on the prepared dataset to evaluate their effectiveness in identifying and classifying benign 
traffic and various attack types. The goal is to determine which machine learning models perform best in 
distinguishing between normal and malicious traffic, thereby improving the overall security of IoV systems.

Finally, to enhance the interpretability and transparency of the detection models, Explainable AI (XAI) tech-
niques, specifically SHAP (SHapley Additive exPlanations), are employed. SHAP is used to explain the 
impact of each feature on the model’s predictions, providing insights into the most influential factors for 
detecting DoS and spoofing attacks. This enables security professionals to better understand how the machine 
learning models identify attacks and assess their severity. The overall structure and flow of the proposed sys-
tem, from data preprocessing to attack detection and explanation, is illustrated in Figure 1.
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Figure 1. Graphical abstract of the proposed model 

      Figure 2. The structure of the CIC IoV dataset 2024 [6]
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Conclusion

In conclusion, this paper highlights the significant role of Explainable AI (XAI), particularly SHAP, in enhanc-
ing the detection of DoS and four types of spoofing attacks within IoV systems. By utilizing the CICIoV2024 
dataset, we have demonstrated how SHAP can effectively identify the most impactful features responsible for 
detecting these attacks and assess their severity. The dataset includes DoS attacks and spoofing variants such 
as Steering Wheel, RPM, Gas, and Speed, providing a comprehensive foundation for analyzing IoV security 
threats. The results show that XAI methods not only improve the transparency of machine learning models 
but also offer valuable insights into the critical factors driving attack detection in smart city environments. To 
achieve the best results, seven machine learning algorithms—AdaBoost, J48, Logistic Regression, Multilayer 
Perceptron, Naive Bayes, Random Forest, and Random Tree—were employed, highlighting the importance 
of selecting the most effective models for attack detection. The contributions of this work establish a solid 
foundation for further research in IoV cybersecurity and the application of XAI for transparent and effective 
defense mechanisms. This study paves the way for future explorations into optimizing IoV security solutions, 
enabling better protection against evolving cyber threats and enhancing the resilience of smart city infrastruc-
tures. Future work will explore additional techniques and datasets to refine detection systems and advance the 
state of cybersecurity in IoV systems.
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ABSTRACT

This paper examines how youth in conflict-affected and marginalized urban spaces—such as the Chenab Valley of Indian 
administered Jammu & Kashmir and the informal settlements of Delhi—play a crucial but underrecognized role in build-
ing resilient urban futures. Through field research, participatory community profiling, and NGO-interventions in both 
rural-urban fringe zones and inner-city slums, the study investigates youth-led responses to urban challenges, including 
poor health infrastructure, environmental degradation, unsafe public spaces, and limited civic representation. Drawing 
from a blend of ethnographic fieldwork and programmatic data from ChildFund India and independent mapping of Sanjay 
Colony in New Delhi, and villages of Doda district, the paper proposes a framework of ‘resilient citizenship’ where youth 
are not just beneficiaries but agents of systemic change. This framework is positioned within the broader global debates 
on urban resilience, digital governance, and participatory democracy. The findings challenge metropolitan-centric urban 
discourse and call for new policy imaginaries that integrate youth into localized, adaptive governance systems—partic-
ularly in zones of protracted neglect.

Keywords: Urban Resilience, Youth Innovation, Chenab Valley, Informal Settlements, Participatory Governance

Introduction 

Urban resilience has become a focal concept in 21st-century city planning, yet it often fails to include the 
agency of youth in regions marred by systemic fragility. Cities on the periphery—those shaped by both geo-
graphic marginality and political conflict—offer distinct insights into how resilience is practiced from below. 
This study brings together two such sites: the conflict-affected Chenab Valley in northern India and Sanjay 
Colony, a resettled urban slum in Delhi. Both regions highlight the interlinkages between exclusion, precarity, 
and innovation.

The study used a mixed-methods approach, combining community profiling and participatory rural appraisal 
(PRA) in both locations. Field data were collected through partnerships with ChildFund India and local civil 
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society actors. Informal interviews were conducted with teachers, Anganwadi workers, doctors, and youth 
activists. Secondary data from municipal records and climate vulnerability indexes helped triangulate findings.

Main Results

In Sanjay Colony, a compact, high-density informal settlement in New Delhi, key resilience challenges in-
clude:

I.	 Water insecurity, poor health services and unhygienic waste management. 
II.	 High prevalence of anemia among young women (based on field screening).Youth mobilization led to 

successful campaigns on millet awareness (200+ homes reached) and peer-led workshops on Anemia and 
reproductive health (49 women attended).

III.	 Door-to-door data collection for community mapping helped identify several uncredentialed healthcare 
providers and supported collaboration with some local clinics and NGOs like Dipalaya, ChildFund India 
and Learning by Locals. 

Chenab Valley: Navigating Dual Marginalities

I.	 In Chenab Valley, persistent governance gaps are compounded by environmental vulnerabilities such as 
landslides, cloudbursts, high seismic activity, and climate-induced water scarcity. 

II.	 Young people have begun digital mobilization via informal collectives and campaigns demanding greater 
political attention, jobs,  safer roads, better schools, and healthcare centers.

III.	 Despite limited institutional support, youth-run organizations like Ababeel Foundation and Furqan trust 
have come up as alternative platforms for civic expression and trauma-informed social work.

IV.	 Their grassroots services include community-operated ambulances, accident rescue teams, and localized 
disaster management networks. Notably, they played a central role in post-fire rehabilitation during the 
recent Warwan Valley fire, facilitating reconstruction and relief in one of the region’s most marginalised 
villages.

Conclusion 

Youth across informal and conflict-affected geographies are not passive subjects but dynamic stakeholders in 
reimagining urban life. These youth-led initiatives demonstrate that resilience is not merely infrastructural but 
deeply social and participatory. The state often views these communities through a lens of dependency or risk; 
however, the empirical cases illustrate their proactive role in knowledge co-production, local problem-solving, 
and micro-level governance. Policy frameworks should shift from “managing vulnerability” to “nurturing 
agency,” especially in areas recovering from conflict or living under the shadow of informality. Governments, 
especially at municipal and regional levels, must:

I.	 Establish youth resilience councils to integrate young people into local planning processes.  

II.	 Support peer-led health education in underserved urban and rural areas.

III.	 Fund community mapping and disaster-response initiatives led by youth groups.
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IV.	 Enable digital platforms for youth to report issues and co-create local solutions.
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  ABSTRACT

Our unique, unstinting, endowed earth is dying because of people day by day. In daily life, people use many products 
which are harmful for the earth and because of those so much waste remains. If the pollution is not managed properly, 
our world will be polluted. Without any doubts our future is attached to the management of waste which is the control 
mechanism of pollution. Waste management is very important to prevent this pollution. Waste management is the main 
point of the process from waste generation to final disposal and is the planning and development of economic and social 
sustainability policies. The paper will explain waste management, examine the traditional waste management and smart 
waste management in detail, focus on the differences between them. And give examples of these differences from daily 
life. The article’s purposes are to compare traditional waste management and the smart technological waste management 
using the comparative analysis method and be beneficial for nature.

Keywords: Waste, Pollution, Earth, Traditional Management, Smart Technologies

Introduction

Waste management is a critical component of modern society’s efforts to preserve environmental health and 
promote sustainability. As the global population and urbanization rates continue to rise, managing waste effi-
ciently becomes increasingly important. Waste management is a critical component of modern society’s efforts 
to preserve environmental health and promote sustainability. “Solid waste management affects every person 
in the world” (7). As the global population and urbanization rates continue to rise, managing waste efficiently 
becomes increasingly important. The way in which waste is handled impacts not only the environment but 
also human health, economic well-being, and resource availability. This comprehensive process involves var-
ious stages, from waste prevention to disposal, each of which plays a significant role in reducing the negative 
impact on the planet. In this context, both traditional and modern systems of waste management are being uti-
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lized, with new technologies enhancing efficiency and sustainability. Understanding the importance of waste 
management, its processes, and its evolution is essential to building a more sustainable future.	

Main Results

Waste management is the process of collecting, transporting, sorting, recycling, reusing, recovering energy 
from, or safely disposing of waste materials in a way that does not harm human health or the environment. 
This process supports environmental sustainability, resource efficiency, and economic benefit. Waste manage-
ment is not only a technical activity; it is also a social, economic, and environmental system. Proper waste 
management helps protect natural resources, reduce greenhouse gas emissions, prevent pollution, and protect 
public health. Waste management comprises a systematic sequence of stages aimed at minimizing environ-
mental impact and ensuring sustainable resource use. The most effective approach begins with waste preven-
tion and reduction, which entails minimizing waste generation through efficient production techniques, con-
scious consumption patterns, and the promotion of environmentally responsible behaviors. Following this, 
source separation is critical; categorizing waste at the point of origin—into organic, recyclable, hazardous, 
etc.—significantly enhances the efficiency of subsequent recycling processes. The collection and transporta-
tion phase involves the regular and safe transfer of waste to designated treatment or disposal facilities, with 
careful consideration given to reducing environmental harm during transit. In the recycling and reuse stage, 
materials such as paper, glass, metal, and plastic are reprocessed for further utilization, while biodegradable 
waste may be composted. Additionally, certain waste types can undergo energy recovery, whereby they are 
incinerated to produce thermal or electrical energy. The final phase, disposal, involves the environmentally 
controlled destruction or landfilling of non-recyclable and hazardous waste materials.

Traditional waste management involves collecting waste without separating it and mostly burying it in land-
fills. This system does not support recycling and often causes environmental pollution, so natural risks. It based 
on a “collect–transport–dispose” model and is no longer effective for modern cities. Traditional systems are 
no longer enough in modern cities because they are not sustainable and cannot handle the growing amount of 
waste. Traditional waste management systems are often characterized by several critical shortcomings. First-
ly, waste is typically collected without prior separation, which significantly limits the potential for effective 
recycling or recovery. As a result, recycling efforts are minimal or entirely absent, leading to a predominantly 
linear waste flow—a one-way process from production to collection and finally to disposal. This model not 
only contributes to a high risk of environmental pollution but also results in the irreversible loss of valuable 
materials and natural resources. Moreover, the lack of proper handling and treatment frequently gives rise to 
serious public health concerns, including unpleasant odors, infestations by pests, and the contamination of soil 
and water through leaking substances.

Smart waste management uses new technologies such as the Internet of Things (IoT), sensors, and data analy-
sis. With these tools, waste collection becomes more efficient. For instance, sensors in bins can measure how 
full they are, so trucks collect waste only when necessary. This saves time, fuel, and money while reducing 
environmental damage. “One of the big challenges that today’s growing cities are coping with is the delivery 
of effective and sustainable waste management, together with a good sanitation” (5). Smart waste manage-
ment systems utilize a range of advanced technologies to enhance efficiency and sustainability. IoT sensors 
are installed in waste containers to measure parameters such as fullness, temperature, and odor, enabling 
real-time monitoring and timely collection. Geographic Information Systems (GIS) help track the locations 
of containers and optimize collection routes, reducing fuel consumption and operational costs. Artificial In-
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telligence and data analytics are employed to determine the most efficient collection times and to analyze 
waste generation patterns. Cloud-based systems offer centralized control and coordination, ensuring smooth 
communication between different components of the system. Additionally, QR or NFC technologies allow 
for household-level tracking, improving accountability. Key features of these systems include smart routing, 
real-time data access, public engagement through mobile applications, and an overall reduction in carbon 
emissions through energy-efficient operations.

Criteria Istanbul (Traditional) 1950 İstanbul (Smart) 2023
 

 Collection Waste was collected manually on cer-
tain days, and the garbage accumulat-
ing on the streets caused bad smells, 
hygiene problems and pest breeding.

 With sensor-equipped containers that re-
port the occupancy rate, waste collection 
routes are optimized, fuel and time are 
saved, and carbon emissions are reduced.

 Storage  The waste would be piled up in open 
areas outside the city, causing soil, 
water and air pollution (methane gas 
emissions).

With mobile apps citizens can get infor-
mation about waste separation and recy-
cling points. Also organic and other waste 
that cannot be recycled are converted into 
energy in incineration or biogas facilities, 
reducing the need for storage.

 Recycle  Recycling awareness and infrastruc-
ture were very weak, valuable re-
sources were wasted.

By separating waste at source, valuable 
materials such as paper, plastic, glass and 
metal are recycled and natural resources 
are protected. Also Organic waste is com-
posted and turned into fertilizer.

 Lack of Data  Effective planning was difficult due 
to lack of reliable data on the amount 
and type of waste.

 With the big data collected, waste gener-
ation can be predicted and management 
strategies can be planned more effective-
ly.

In the history of İstanbul there have become a lot of solid waste management techniques. “When all regions 
and Istanbul are examined, it is seen that the amount of waste collected in Istanbul is strikingly higher than 
in other nations” (8). 103 Traditional vs. Smart Technologies (for Istanbul): Traditional waste management’s 
main components are labor, intensive and causing so much pollution. In the past, solid waste management in 
Istanbul was characterized by manual collection processes and uncontrolled wild dumping areas. Unless sus-
tainability with the Power of Technology Today, Istanbul has adopted a much more efficient, environmentally 
friendly and sustainable system by utilizing technology in solid waste management. This transformation is 



137

an important step towards making Istanbul a more livable and environmentally friendly megacity. This chart 
evaluates both of them detailed.

Conclusion

The increase in the amount of waste poses a significant problem in terms of sustainable environmental man-
agement. Waste management is the planning of the process from the generation of waste to its disposal in line 
with the principles of environmental, economic and social sustainability. In this paper, traditional and smart 
waste management approaches were compared. The traditional method is based on the collection of waste 
without separation at the source and its direct disposal, which has low resource efficiency and high environ-
mental impacts. Smart waste management, on the other hand, increases efficiency, reduces environmental 
impacts and supports sustainability by optimizing waste collection processes with technologies such as IoT, 
sensors and data analytics. The analysis conducted on the examples of Istanbul’s old and new waste man-
agements shows the effectiveness and economic advantages of smart systems in waste management. “Solid 
waste management (SWM) has been an integral part of every human society” (5). As a result, smart waste 
management plays a critical role in the sustainable development of modern cities.
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ABSTRACT

Youth participation in urban decision-making stands out as a fundamental element of a sustainable and inclusive urban 
development approach. However, in Türkiye, youth involvement in local governance processes remains largely symbolic, 
and their ability to create real impact within decision-making mechanisms is limited. This study examines youth participa-
tion in urban governance in Türkiye, revealing that young people aged 15-25 are often limited to symbolic, consultative 
roles without real decision-making power. Institutional weaknesses, age biases, and underestimation of youth contribute 
to their marginalization and disengagement. Drawing on global literature and local examples, the study advocates for em-
powering youth councils with voting rights, formal representation, capacity-building, and digital tools. Recognizing youth 
as active decision-makers is essential for sustainable and inclusive urban development. Conducted through qualitative 
data analysis, literature review, and examples of local practices, this study identified effective models that support active 
and continuous youth participation and developed corresponding recommendations. The findings indicate that digital 
tools, capacity-building programs, and models enabling direct involvement in decision-making processes are effective in 
enhancing youth participation.

Key words: Youth participation, Urban governance, Local decision-making

Introduction

In today’s world, the increasing pace of global urbanization necessitates a more inclusive and de-
tailed approach to the planning and governance of cities. In this context, the participation of young 
people— particularly those aged 15 to 25—in decision-making processes has become a critical com-
ponent of sustainable and democratic urban development. However, the rapid growth of urban areas 
presents a challenge to incorporating public opinion into decision-making, and this challenge be-
comes especially apparent when attempting to include youth in urban governance (2).

In Türkiye and many other countries, youth participation in urban decision-making mechanisms re-
mains limited; existing youth councils and city assemblies often serve only consultative functions and 
fail to play a decisive role in governance processes. In other words, such structures frequently remain 
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at a symbolic level.

This study aims to examine the level of youth participation in local urban governance in Türkiye, 
identify the institutional and social barriers they face, and analyze successful participation practices. 
Drawing on previous studies and international literature, the study also aims to provide practical rec-
ommendations for improving youth engagement in decision-making processes.

Main Results

A review of the literature and analysis of local practices reveal several structural and cultural bar-
riers to youth participation in urban decision-making processes. Among the most prominent issues 
are the weakness of the institutional framework, developmental and age-based biases against youth, 
symbolic participation practices, and the ineffective use of technological tools.

In Türkiye, youth councils and city assemblies generally function in an advisory capacity and rarely 
hold a decisive role in decision-making processes(4). This passive form of engagement is perpet-
uated by several factors: the lack of voting rights or formal representation for youth, the perception 
that young people are not mature enough to contribute meaningfully, and the view of youth as easily 
manipulated or inexperienced individuals(1). Additionally, youth are often romanticized or under-
estimated in urban planning contexts. This leads to symbolic participation, where young people are 
invited to events but not included in actual decision-making mechanisms. Over time, this exclusion 
results in a loss of motivation and growing detachment from governance structures (3). These con-
ditions underscore the need for youth to be recognized not only as participants who are heard, but as 
actors who actively share in decision-making. In this context, the “co-decision” model proposed by 
Kathryn I. Frank becomes highly relevant (1).

In this regard, the following recommendations are proposed: granting youth councils not only con-
sultative but also voting and decision-making authority; institutionalizing youth representative roles 
within local governments; expanding capacity-building efforts such as training in project writing, 
budget literacy, and participatory governance; integrating digital participation platforms into the stra-
tegic frameworks of municipalities; and scaling up successful local practices to serve as policy mod-
els at the national level.

Conclusion

The findings of this study reveal that youth participation in urban governance in Türkiye largely re-
mains symbolic, limited by institutional weaknesses and societal biases. For cities to become truly 
inclusive and democratic, young people must be empowered not only to voice opinions but to active-
ly shape decisions.

By transitioning from consultative to co-decisional models, strengthening youth representation, and 
leveraging digital tools, municipalities can transform youth from passive observers into active stake-
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holders—ensuring more just, dynamic, and future-oriented urban development.

This study is crucial not only for identifying the barriers youth face but also for recognizing their un-
tapped potential as agents of change. As urban challenges grow increasingly complex, the inclusion 
of young voices becomes indispensable. A future shaped with youth is a future driven by innovation, 
fairness, and sustainability—and that future begins with meaningful participation today.
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ABSTRACT

With increasing urbanization, waste management has become a critical element in the resource planning of munic-
ipalities. In particular, the planning of waste collection routes both increases operational efficiency and provides 
significant savings in resource utilization. Today, these processes are mostly carried out by manual methods and are 
insufficient in terms of adaptation to real-time conditions. In this study, it is aimed to optimize waste collection routes 
using location data of garbage containers in Karatay district of Konya province. In addition to the classical Travel-
ling Salesman Problem (TSP) algorithm, two different deep learning models based on Deep Q-Network (DQN) and 
Graph Convolutional Network (GCN) were developed. Each of the models was trained to generate routes for contain-
ers belonging to a specific sector and the generated routes were compared in terms of total distance and computation 
time. According to the results obtained, in some sectors, the GCN model was able to produce shorter routes than the 
classical TSP algorithm, while the DQN model produced routes in a longer time and showed high deviations in some 
cases. In addition, through the mobile application developed, all model outputs were visualized comparatively, and 
operational management of field teams was supported.

Keywords: Route optimization, deep learning, waste collection, smart city

Introduction

Waste collection operations are among the essential services under the responsibility of municipalities 
and play a crucial role in ensuring the sustainability of urban life. With the rapid growth of urban pop-
ulations, these services have become a critical operational challenge for local governments. Managing 
such processes entails the effective coordination of numerous parameters—including vehicles, contain-
ers, personnel, and fuel—leading to significant operational costs. Currently, many municipalities plan 
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waste collection routes based on past experience and the personal judgment of field personnel. Although 
such an approach allows the system to operate to a certain degree, it also leads to issues such as planning 
inefficiencies, fuel waste, and labor productivity loss. In order to overcome these problems, various me-
ta-heuristic algorithms, especially Genetic Algorithm and Ant Colony Optimization, have been proposed 
in recent years to optimize waste collection routes more efficiently [1]. However, although these meth-
ods can produce acceptable solutions when the number of nodes is large, their rigid structures often fall 
short of adapting to real-time and dynamic conditions. TSP, widely used in the literature, is an effective 
optimization method for identifying the shortest route [2]. Yet, as the number of nodes increases, the solu-
tion space grows exponentially, substantially increasing computation time [3]. With the advancement of 
artificial intelligence, AI-based methods capable of responding to real-time and dynamic system require-
ments have gained prominence. Reinforcement Learning (RL) approaches, which allow the system to 
learn decision-making strategies through continuous interaction with the environment, offer a significant 
alternative. However, traditional RL methods often struggle in high-dimensional problem spaces. To ad-
dress this, Deep Reinforcement Learning (DRL) architectures have been developed, incorporating deep 
neural networks into decision-making processes to offer a more flexible and generalizable framework. 
DQN architecture, in particular, has been employed in route planning applications that require sensitivity 
to environmental changes [4].

Yue et al. achieved successful results in time-constrained vehicle routing problems using Q-learning-based 
ant colony optimization [5]. Shoab and Alotaibi, on the other hand, achieved low latency and high efficien-
cy in heterogeneous networks by using DQN-based routing systems [6]. Moreover, since road networks 
inherently possess a graph-based structure, architectures such as GCN can be meaningfully and effectively 
applied in this domain. GCN-based models, which take topological relationships between locations into 
account, offer distinct advantages in decision-making processes. Almasan et al. combined GCN and DRL 
techniques to build effective routing systems in dynamic networks [7]. Similarly, Monemi et al. success-
fully adapted GCN-based architectures to logistics optimization problems [8].

In this study, an artificial intelligence supported approach is proposed to make waste collection processes 
more efficient, flexible and suitable for digital transformation. In the system developed by considering 
the container locations in Karatay district of Konya province, containers are divided into manageable 
subgroups by considering operational constraints (waste collection capacity of vehicles, etc.) and route 
optimization for these subgroups is performed by deep learning methods. In this context, two different ar-
tificial intelligence models based on DQN and GCN, as well as the TSP algorithm, which is the frequently 
preferred classical optimization method to find the route that provides the shortest total distance, were 
evaluated comparatively. In addition, a Flutter-based mobile application has been developed to increase 
the usability of these models by field teams. Through the application, the routes generated by different 
models were visualized and made directly integrable into field operations. Thus, this study provides an 
artificial intelligence-based flexible and learnable route planning infrastructure that contributes to the dig-
italization process of municipalities and enables the structuring of waste collection processes to the vision 
of smart urbanism.

Main Results

To evaluate the performance of the three route optimization methods (TSP, DQN, and GCN), 15 randomly 
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selected waste collection sectors within the Karatay district were used as test scenarios. Each model was 
tasked with generating the most efficient route to collect waste from containers within its assigned sector. 
The evaluation was based on two main criteria: total route distance (in kilometers) and computation time 
(in seconds).
Figure 1 presents a comparison of route computation times (in seconds) for the DQN, GCN, and TSP algo-
rithms across different sectors. As shown in the figure, the DQN model exhibited significantly longer com-
putation times compared to the other methods. This can be attributed to the DQN model’s reinforcement 
learning and decision-making mechanisms, which inherently involve higher temporal complexity. Nota-
bly, in sectors 1075-0 and 1081-2, computation times exceeded 150 seconds. In contrast, the GCN model 
achieved much shorter computation times than DQN, completing its tasks in durations close to those of the 
TSP algorithm across many sectors. The shortest computation time was recorded in sector 1077-8. These 
results indicate that GCN, by leveraging its graph-based structure, can make faster routing decisions than 
DQN. On the other hand, the TSP algorithm consistently demonstrated the shortest computation times 
across nearly all sectors. This is primarily due to the deterministic and often greedy nature of TSP solu-
tions, which are optimized for efficiency. Overall, this comparison highlights that in terms of computation 
time, TSP is the most time-efficient method, while GCN and DQN may be inadequate for certain sectors.

Figure 1. Model-based route computation time comparison for waste collection sectors

Figure 2 shows the comparison of route distances (in kilometers) generated by DQN, GCN, and TSP al-
gorithms for each sector. As illustrated, the routes produced by DQN were significantly longer than those 
of GCN and TSP in sectors 1108-4 and 1107-5. This suggests that in certain sectors, DQN may follow 
longer paths due to excessive exploration behavior. However, in sectors 1075-0, 1073-1, and 1056-0, 
DQN generated shorter routes than GCN. Still, it failed to outperform TSP in any of the tested cases. 
GCN, on the other hand, produced route lengths that were generally close to those of TSP, except in sec-
tor 1075-0. In fact, in sectors 1059-3 and 1046-0, GCN managed to generate shorter routes than TSP. As 
expected, TSP frequently achieved the shortest route distances across the board.
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Figure 2. Comparative analysis of route distances generated by models

Table 1 summarizes the overall performance of the models. Here, the Optimal Ratio is used to compare 
each model’s performance against the reference model, TSP. 

Table 1. Performance metrics and optimality ratios of models for route planning

Model
Avg. 

Distance 
(km)

Std Dis-
tance  
(km)

Avg 
Runtime 

(sn)

Std Run-
time  
(sn)

Optimal 
Ratio 

Distance

Optimal 
Ratio 
Time

DQN 60 37 71 42 1.8 991
GCN 44 28 16 15 1.4 225
TSP 33 24 0.07 0.02 1 1

The classical TSP algorithm was designated as the optimal baseline with an average route distance of 33 
km and an average computation time of 0.07 seconds. While the DQN model offered high flexibility, it 
produced the longest average routes (60 km) and required the most time (71 seconds). This corresponds 
to an optimality ratio of 1.8 in terms of distance and 991 in terms of computation time. The GCN model 
provided a more balanced performance, with an average route distance of 44 km and an average compu-
tation time of 16 seconds (distance ratio: 1.4; time ratio: 225).

Conclusion

This study presents a comparative analysis of artificial intelligence-supported route optimization meth-
ods for urban waste collection. Utilizing real-world geographic location data obtained from Karatay 
Municipality, three models—TSP, DQN, and GCN—were implemented and evaluated in terms of route 
efficiency and computational performance. The classical TSP algorithm served as a strong baseline, de-
livering rapid and generally optimal solutions. The GCN-based approach, which leverages the spatial 
structure of the container network, outperformed TSP in certain scenarios. While the DQN model ex-
hibited inconsistent performance and longer computation times, it demonstrated potential for reinforce-
ment learning-based decision-making, particularly in dynamic environments. Furthermore, integrating 
all three models into a mobile application significantly enhanced their operational usability by providing 
comparative route visualizations for field teams. In conclusion, the GCN model offers a more practical 
alternative for real-time waste collection applications by striking a reasonable balance between solution 
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quality and computational cost. Future research may explore the development of adaptive hybrid models, 
the incorporation of real-time traffic and environmental data, and the use of cloud-based inference sys-
tems to improve scalability and response time.
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ABSTRACT

In today’s cities, where modernization and urbanization are rapidly advancing, the visibility and social function of sacred 
spaces and religious symbols in public areas are gradually diminishing. In traditional societal structures, sacred spaces 
were not merely places of worship; they also served as the spatial embodiment of social memory, belonging, and cultural 
identity. However, in today’s world, individualization, digitalization, and a consumption-driven lifestyle are undermining 
the representation of the sacred in public spaces. In an age of increasing individualism, digitalization, and speed, younger 
generations are moving away from traditional religious structures and rituals and turning to alternative ways of addres-
sing their sense of spiritual emptiness. For young people, meditation spaces, nature walks, digital worship groups, silent 
retreats, urban retreats, and mindfulness practices have become ways of establishing a new relationship with the sacred. 
Young people, moving away from traditional places of worship, are constructing new types of meaningful spaces and 
seeking to fulfill their spiritual needs in this way. An assessment conducted within the framework of Charles Taylor’s 
theory of secularization, Mircea Eliade’s approach to sacred spaces, and Henri Lefebvre’s urban sociology sheds light on 
the transformation of the sacred in terms of space. As sacred spaces become less prevalent, personal and alternative spaces 
are finding new counterparts. This paper demonstrates that the sacred has not been completely erased from urban life, but 
rather has been reproduced by young people in different digital and physical spaces. For this reason, urban planning must 
take into account not only physical needs, but also emotional and spiritual needs.

Keywords: Sacred space, Youth, Spirituality, Secularization

Introduction 

In traditional societies, religion plays a decisive role as a fundamental element shaping individual and social 
life.(1) In almost every period, sacred places have played a central role in the construction of social memory, 
belonging, and cultural identity, beyond being merely areas where worship practices are carried out.(2) Religi-
ous beliefs, cultural and moral norms, and feelings of individual and social belonging are among the primary 
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factors in the establishment and development of cities.(10) In Islamic cities, mosques and other religious buil-
dings form the central public space, while traditional Ottoman cities were also shaped around religious structu-
res. In today’s world, where modernization and urbanization are rapidly advancing, profound transformations 
have taken place in all layers of social life.(1) Modern cities, as areas where secularization, individualization, 
and consumer culture are concentrated, have reduced the visibility of the sacred in public life and weakened 
the relationship between religious structures and individuals.

Classical secularization theorists predicted that the process of modernization would gradually diminish the 
importance of religion and mythological and similar supernatural structures. According to these theories, me-
taphysical beliefs will weaken and lose prestige as a result of the differentiation and rationalization of socie-
ties. However, religiosity will not only lose its decisive influence on social institutions, but will also undergo 
a significant shift in the individual’s life.(7) In the postmodern era, although individuals have shifted in their 
lives, it is seen that the representation of the sacred in public spaces and its social function (12) have under-
gone changes and taken on a new form, particularly due to the effects of individualization, digitalization, and 
consumption-oriented lifestyles. To describe this new phenomenon, concepts such as “new religions,” “cult,” 
“esoteric movements,” “new religious movements,” “new age beliefs,” and “new age spirituality” are used. It 
is noteworthy that similar forms of belief have become visible in modern Turkey in particular.(1) This study 
aims to reveal how the sacred has not been completely erased in a spatial and symbolic sense, but rather trans-
formed through new digital and physical spaces.

Main Results 

The main findings of the report reveal the effects of modernization, secularization, and digitalization on tradi-
tional forms of religiosity and how individuals’ spiritual quests find new areas of expression. These areas of 
expression can be understood in a more theoretical context within the framework of Mircea Eliade’s approach 
to sacred space, Charles Taylor’s theory of secularization, and Henri Lefebvre’s urban sociology.

Although Eliade emphasizes places where the sacred acquires a special meaning by separating itself from the 
profane (4), this situation takes on a different dimension today with young people’s re-creation of the sacred. 
According to Eliade, sacred places serve as a bridge between the physical and spiritual worlds. These places 
are also exalted in a spiritual sense as areas containing various symbolic elements. Virtual sacred spaces, 
despite not having a physical presence, can also offer individuals the opportunity to achieve spiritual peace.
(9) According to Taylor, it emerges in different forms in individual life by withdrawing from the sacred public 
sphere. Secularization is defined as a process in which religious beliefs, practices, and institutions lose their 
social significance. This process causes religion to become private rather than external.(13) Lefebvre, on the 
other hand, examines the relationship between space and social and cultural processes and how these spaces 
are produced and transformed, arguing that new spaces are shaped according to different socioeconomic and 
cultural conditions.(3) These three theoretical approaches provide a comprehensive framework for understan-
ding how the sacred manifests itself in different ways in today’s cities, how individuals’ religious experiences 
are being restructured, and how space is being socially transformed in this process. Based on this theoretical 
foundation, how sacred space and the search for spirituality are being reshaped can be better expressed under 
the following headings.

Secularization and the Reshaping of Religiosity; Although classical secularization theories predicted that 
religion would lose its importance in social life with modernization, it is seen that religion continues to exist in 
different forms in postmodern societies, despite the claim that religion has lost its decisive role and sanctity. In 
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the social science literature, these new forms of religiosity are referred to as “new age beliefs,” “new religious 
movements,” or “the individualization of religion.” As Linda Woodhead points out, secularization theories 
seem unable to explain this change in religiosity. It can be argued that with the decline of institutional religio-
sity and religious knowledge, individuals are increasingly turning to new forms of religiosity. Indeed, a study 
has found that people with a high level of religious knowledge are less inclined to embrace new beliefs.(1) 
This change causes people to transform not only their belief systems, but also the spaces where they experience 
and interpret these beliefs. Thus, a process begins in which sacred spaces are reproduced on both a physical 
and symbolic level, and the sacred begins to find new spatial counterparts in modern cities, independent of 
traditional structures.

The Manifestation of the Sacred and Spatial Transformation; Mircea Eliade’s approach to sacred space 
focuses on the “manifestation” (hierophany) and continuity of the sacred rather than its loss. According to 
Eliade, the sacred is the opposite of the non-sacred and manifests itself in various forms. “Once a place has 
been sanctified, it is unlikely to lose this characteristic,” and sacred places can be transferred from one culture 
to another. The history of all religions consists of the accumulation and continuity of manifestations of the 
sacred. The manifestation of the sacred emerges when a place, person, object, or time rises from the ordinary 
to an important position. This situation presents itself as a process of “re-sacralization” that can pave the way 
for the development of religiosity in different forms with the weakening of traditional religious structures.(8)

Within the framework of Henri Lefebvre’s urban sociology, it is emphasized that sacred spaces are not static 
structures but rather undergo transformation alongside social change, in line with the idea that the city is a 
social production site that is constantly being reshaped. With modernization, the traditional order of cities and 
the concept of development centered on sacred spaces have given way to rational forces. The transformation 
of public space is evident, for example, in the attempt to replace mosque-centered settlements with squares. 
However, even if sacred spaces cannot find a place in the public sphere, they have begun to take on new forms 
of expression in individual and digital spaces.(5) Therefore, sacred spaces are formations that are fixed and 
unchanging, yet reshaped by social transformations and acquire new meanings in different periods and con-
texts. In this sense, the sacred continues to exist in modern cities by finding new spatial counterparts at both 
the individual and digital levels.

The Spiritual Quest of the Younger Generation and Alternative Spaces; Younger generations are loo-
sening their ties with traditional religious institutions while continuing their spiritual quests in new areas. A 
study conducted on emerging adults (aged 18-29) studying at Sakarya University shows that university youth 
have a “new spiritualist” understanding of religion that is distant from traditional-institutional religious un-
derstanding, questions religious authorities, and prioritizes individuality. This new trend toward spirituality 
is dynamic, open to change, and temporary, emphasizing individual interpretations of religion rather than the 
formalism of traditional religiosity. Young people find current interpretations of religion rigid and are open to 
new interpretations of religious issues. Additionally, some young people perceive morality as an area indepen-
dent of religion, which is another reflection of this new spiritualism.

When the younger generation evaluates the legends or stories of sacred places as “mythical narratives” and 
questions why they do not occur in today’s conditions, it shows that they maintain a certain distance from ins-
titutional religious approaches and have ideas about changing traditional religious thought.(14)

New age beliefs are generally used to describe individual hybrid belief forms that are not centrally organized, 
lack authority, and focus on personal development. In this context, practices such as astrology, meditation, and 
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yoga are related to individuals’ levels of religiosity. (1) Practices such as silent retreats and mindfulness exerci-
ses can also be carried out through virtual meditation sites that offer the opportunity to achieve spiritual peace.
(11) Nature walks and nature-based spirituality can be defined as unconscious environmentalism movements 
inherent to the culture to which people belong, based on the concept of “implicit environmentalism.” This con-
cept is related to feelings toward a place and the emotional connection formed with it. Natural elements such as 
mountains, rivers, trees, or caves that are considered sacred are becoming new “sacred” spaces that respond to 
people’s spiritual quests.(11) This situation shows that younger generations’ ways of redefining the sacred are 
shaped around individual experience, connecting with nature, and digital practices, and that they sanctify new 
spaces that can generate personal meaning and emotional attachment rather than traditional spaces.

Digitalization and the Reproduction of the Sacred; The digitalization process has transferred concepts and 
manifestations related to sacred spaces to various platforms ranging from games to movies, social media to 
the virtual universe. Virtual sacred spaces are areas that do not have a physical presence but are created th-
rough digital platforms. Online church services, online meditation sessions, and virtual community meetings 
are examples of this. Social media is also being effectively utilized for missionary activities, facilitating the 
transfer of sacred texts to the digital environment. These developments demonstrate that religion is no longer 
confined to physical spaces but is developing new forms of existence in the digital realm. Experiences in vir-
tual worlds can be real and meaningful for users because relationships and communities can exist there.(11) 
However, this digital sacred experience cannot fully replace physical rituals and body-based worship practices, 
revealing that the spatial dimension of spirituality has not completely disappeared, even though it has under-
gone a transformation.

In his book Virtual Religion, Mehmet Haberli states that digital technologies are not merely a means of trans-
mitting religion, but also serve as an environment that reshapes and transforms the sacred. According to him, 
worship practices, online community-building processes, and virtual sacred spaces that emerge in the digital 
environment not only offer alternatives to the experiences provided by traditional physical spaces but also 
become spaces where the sacred is reproduced at both the individual and collective levels. As Haberli empha-
sizes, digitalization does not strip the sacred of its spatiality but rather relocates it to a different space, enabling 
new sacred space experiences rooted in emotion, belonging, and meaning.(6)
Conclusion

It is evident that the transformation of sacred spaces in modern societies is not a linear process of decline, but 
rather a cyclical one that paves the way for the development of new spaces. Although the public function of 
traditional places of worship has weakened, the search for spirituality continues, and this search paves the way 
for the formation of new sacred spaces in both physical and digital environments. This transformation requires 
us to consider not only technical infrastructure in urban planning, but also people’s search for meaning, their 
need for silence, and their collective spiritual experiences.

For this reason, integrating quiet areas, spiritual meeting places, public non-worship social spaces, and digital 
spiritual platforms into the urban fabric can enable younger generations in particular to reconnect with the city 
and express themselves. The paper argues that this transformation also presents an opportunity to strengthen 
the spiritual dimension of urban resilience, highlighting that increasing young people’s participation in urban 
decision-making processes can lead to more inclusive and meaningful urban lifestyles.
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ABSTRACT

This study examines the perceptions of young people living in Sakarya about their city and investigates whether Sakarya 
can be considered a “youth-friendly city” within the framework of the European Union Youth Strategy (2019–2027). 
A quantitative survey was conducted with 300 young participants. The findings reveal that young people feel there are 
serious shortcomings in areas such as participation in city administration, social and cultural opportunities, transporta-
tion, digital access, security, and career opportunities. The vast majority of participants stated that young people are not 
involved in decision-making processes in Sakarya and evaluated the perception of Sakarya as a youth-friendly city neg-
atively. There is a significant gap between the principles of participation and inclusivity envisioned by EU youth policies 
and the current situation. In this context, there is a need for structural and participatory policies that will support Sakarya’s 
youth-focused transformation.

Key words: Youth participation, EU youth strategy, urban policy, youth-friendly city

Introduction 

Cities are important places that shape young people’s lives, enable them to realize their potential, and foster a 
sense of belonging (1,2). The concept of a “youth-friendly city,” which takes into account the needs of young 
people and encourages their participation, is critical to sustainable urban development and the overall well-be-
ing of society (2,3). International frameworks such as the European Union (EU) Youth Strategy 2019-2027 aim 
to encourage young people’s participation in democratic life and ensure that all young people have the neces-
sary resources to participate in society (4). These strategies do not merely view young people as citizens of the 
future, but also position them as active architects and agents of change in their cities and communities (4,5)
However, understanding young people’s perceptions and expectations of urban life is essential for developing 
effective and evidence-based youth policies (2,5). Issues such as young people’s participation in local gov-
ernance processes, their access to social, cultural, and economic opportunities, and their access to safe and 
accessible public spaces are key factors in determining the youth-friendliness of a city (4–6). This study aims 
to investigate Sakarya’s position as a youth city within the framework of EU youth policies by assessing the 
perceptions, expectations, and problems faced by young people in Sakarya regarding their current urban living 
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conditions. In this context, the views of young people in Sakarya on issues such as participation in urban gov-
ernance, social and cultural activities, education and career opportunities, transportation, digital access, green 
spaces, and security were analyzed using quantitative survey data. 

Main Results

This study presents the perceptions of young people in Sakarya regarding their city from a multidimensional 
perspective. Below, the main findings of the study are interpreted in comparison with relevant international 
youth policies and research results.
The vast majority of survey participants rated the level of youth participation in city management (municipali-
ty, provincial directorates, etc.) in Sakarya as “Very limited” (42%) or “None” (38%). This situation shows that 
the EU Youth Strategy’s goal of “Space and Participation for All” and the “100% Youth City” project’s stages 
encouraging young people to take an active role in co-governance and participatory processes in local admin-
istrations are not fully reflected (4,6). International studies also indicate that young people are not adequately 
represented in decision-making processes and that their voices are not heard (5)
In Sakarya, responses regarding the variety and accessibility of social, cultural, and sporting activities for 
young people were largely “Very little” (42%) or “No participation” (10%). However, cultural and social facil-
ities play an important role in city satisfaction (7,8). Young people value green spaces in their cities where they 
can enjoy entertainment, culture, and socializing, as well as being close to nature, engaging in various physical 
activities, and promoting mental well-being (2). The “Funcity+ Youth Festival” in Varna and youth-focused 
cultural initiatives in Turin are examples of how various activities aimed at young people can increase their 
participation in city life (6) . The statements of young people in Sakarya emphasize the inadequacy of current 
activities and their lack of budget-friendliness.
Young people rated educational opportunities in Sakarya as “average,” while they rated job/internship/career 
opportunities as “very limited” (32%) or “none” (18%). OECD data also highlights young people’s concerns 
about unemployment and career uncertainty (7,9). The EU Youth Strategy aims to facilitate young people’s 
transition from education to the labor market and end discrimination, with the goals of “Quality Employment 
for All” and “Quality Learning” (4). Perceptions in Sakarya indicate significant shortcomings in achieving 
these goals.
The situation in Sakarya in terms of public transportation and accessibility has been described as mostly 
“Very poor” (38%) or “Poor” (26%). Public transportation is an important factor in a city’s suitability for the 
“20-minute neighborhood” concept and in the quality of life within the city (8). A study conducted with hybrid 
electric buses shows that bus service quality (design, comfort, punctuality) affects customer satisfaction (10) . 
Young people have cited the inadequacy of public transportation, infrequent service, overcrowding, and high 
fares as one of the biggest problems.
While responses regarding young people’s access to digital tools vary, a significant proportion say it is “inad-
equate” (26%) or “very inadequate” (10%). The EU Youth Strategy aims to promote the use of digital democ-
racy tools and ensure equal access to information for young people (4). Although the concept of “smart cities” 
emphasizes digital transformation and bridging the digital divide, some young people do not feel they have the 
necessary digital skills (5).
Responses regarding the adequacy of green spaces and open-air social areas were “Moderate” (36%) or “Par-
tially” (30%), while young people’s sense of safety was generally reported as ‘Sometimes’ (50%) or “Rarely” 
(30%). Security and safety have a significant impact on city satisfaction (7). The survey results highlight se-
curity concerns (especially for women) and cleanliness/safety issues in green spaces. Young people consider 
green spaces important for socializing and relaxation, and expect them to be clean, comfortable, and suitable 
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for a variety of physical activities (2).
Responses regarding young people’s access to health services (psychological counseling, sports facilities, etc.) 
were mostly “Insufficient” (38%) or “Very limited” (24%). The quality of the healthcare system is a factor 
that directly affects city satisfaction (7). The EU Youth Strategy also embraces the goal of “mental health and 
well-being” (11).
Young people’s responses to open-ended questions indicate that the most significant problems they face in Sa-
karya are inadequate and expensive transportation, lack of social/cultural/sports activities, unemployment and 
lack of internship opportunities, high rent prices, security concerns, and the absence of platforms where young 
people’s voices can be heard. These findings are consistent with OECD reports reflecting young people’s con-
cerns about economic and financial insecurity, housing, and lack of social participation (7,9).
When asked, “Would you generally describe Sakarya as a youth-friendly city?” the majority of young people 
responded with ‘No’ (46%) or “I’m not sure” (30%). This situation shows that young people are generally 
dissatisfied with the current state of the city and believe that Sakarya is far from its vision of becoming a 
youth-friendly city. A youth-friendly city is defined as a place that empowers young people, involves them 
in decision-making processes, provides opportunities, and offers safe and enjoyable environments (6). Young 
people prioritize allocating resources to people-centered themes (5).

Conclusion

This research provides an in-depth perspective on the current urban conditions of young people in Sakarya and 
reveals significant shortcomings in the city’s efforts to become “youth-friendly.” Survey results indicate that 
young people have limited participation in city governance, insufficient social, cultural, and sporting activities, 
limited education and career opportunities, inadequate and expensive public transportation, and concerns re-
garding digital access and security. These issues negatively impact young people’s overall satisfaction with the 
city and prevent them from viewing Sakarya as a “youth-friendly” city.
While Sakarya has the potential to become a youth-friendly city, this potential can only be realized through 
the implementation of comprehensive and youth-focused policies. In line with the approaches recommended 
under the EU Youth Policies, it is suggested that Sakarya local authorities and relevant stakeholders consider 
the following.
The results of the study, when supported by the literature, indicate that platforms should be created to enable 
young people to actively participate in decision-making processes through mechanisms such as youth councils, 
youth forums, and participatory budgeting (2,4,5). Young people should be given opportunities to turn their 
ideas into concrete projects, rather than just being listened to (6) According to the study, free or affordable 
concerts, theater performances, workshops, and festivals that appeal to young people’s interests should be 
organized. The number of youth centers and multipurpose public spaces should be increased, and these spaces 
should be made more attractive by supporting them with digital technologies (2). According to the study, co-
operation between universities and local businesses should be increased to provide part-time jobs, internships, 
and career guidance opportunities for young people. Entrepreneurship support programs and free training op-
portunities should be provided to improve the skills of young people. Public transportation networks should be 
expanded, the number of trips increased, and affordable pricing policies for young people implemented. Within 
the framework of the “15-minute city” or “20-minute neighborhood” concepts, easy and sustainable access to 
basic services should be provided (7,8)) . According to the study, green spaces and outdoor social areas should 
be better maintained, cleaned, and secured. Especially at night, places where young people feel safe should be 
created, and surveillance should be increased.
The active participation of young people will not only meet their needs, but also make the city a more inclu-
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sive, sustainable, and innovative place to live (2). Sakarya has the opportunity to achieve this transformation 
thanks to its natural beauty and university potential.
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ABSTRACT

This study introduces the “Green Cycle” project, which offers a holistic solution to critical environmental challenges 
such as urban water scarcity, waste disposal problems, and linear resource consumption. The project aims to design and 
implement an integrated water and waste recovery system at the neighborhood scale. The system optimizes greywater 
treatment and organic waste composting/biogas processes through Internet of Things (IoT)-enabled sensors and Artificial 
Intelligence (AI) algorithms. Treated greywater is utilized for toilet flushing and urban agriculture, while compost/biogas 
by-products derived from organic waste nourish local vertical farming units and community gardens. Citizen participa-
tion is incentivized via a reward-based mobile application, supporting a cycle of water conservation, waste segregation, 
and local food production. Expected outcomes include a 30-40% reduction in water consumption, an 80-90% decrease in 
organic waste sent to landfills, and reduced carbon emissions. This project aims to enhance the environmental sustainabil-
ity of cities while promoting a circular economy model and improving the quality of life for communities. The abstract 
should indicate the subject and scope of the paper, and also summarize the author’s conclusion. It should not be more than 
200 words. A structured abstract must be a brief, comprehensive summary of the contents of the article. It should summa-
rize the major aspects of a paper including the purpose, methods, major results, and conclusions.

Key words: Urban Water Management, Waste Recovery, Smart Cities, Circular Economy, IoT

Introduction

Cities are facing significant environmental challenges such as water scarcity, pollution, and waste man-
agement, exacerbated by rapid population growth and the impacts of climate change. In water-stressed 
geographies, including Turkey, inefficient water use in urban areas and the negative environmental im-
pacts of waste necessitate urgent solutions. The current “take-make-dispose” linear economic approach 
leads to the waste of valuable resources and an increased environmental burden. This situation man-
dates the development of new, integrated, and circular models for urban sustainability and resilience. 
 
This study presents the “Green Cycle” project, which addresses urban water and waste management within 
a single system, supported by technology and focused on community engagement. The primary aim of the 
project is to enable the local treatment and reuse of greywater and the on-site processing of organic waste for 
integration into urban agriculture at the neighborhood level. This approach will enhance resource efficiency, 
reduce the environmental footprint, and strengthen the local circular economy within cities. In this section, 
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the author should address the introduction and background of the research. The extended abstract should be 
written in MS Word format in single-spaced in 11-point Times New Roman except for abstract (10-points 
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guidelines. In essence, you should format your paper exactly like this document. The easiest way to do this is 
simply to download a template from the conference web site and replace the content with your own material.

 
Main Results

The “Green Cycle” project aims to yield significant findings and tangible outputs upon pilot implementation. 
The main components of the project and their expected operation are as follows: This section should address 
the findings and discussion.

•	 Integrated Water Recovery: Greywater from buildings will be collected via a separate plumbing sys-
tem and directed to compact modular treatment units. Advanced technologies like Membrane Bioreactors 
(MBR) will be employed in these units to treat the water to a “service water” quality suitable for secondary 
uses such as irrigation, toilet flushing, and car washing. A 30-40% reduction in mains water consumption 
is anticipated in the pilot area.

•	 Organic Waste Valorization: Organic waste collected from households and local businesses will be accu-
mulated in smart, sensor-equipped containers and transported to neighborhood-scale composting or biogas 
units. This process is expected to achieve an 80-90% reduction in organic waste sent to landfills. The pro-
duced compost and biogas by-products (digestate) will be utilized.

•	 Urban Agriculture Integration: The treated greywater and compost/fertilizer derived from organic waste 
will be used in urban farming areas such as vertical farming units, rooftop gardens, and community gar-
dens established within the neighborhood. This will promote local, fresh, and chemical-free food produc-
tion, shorten the food supply chain, and reduce the carbon footprint.

•	 Smart Management and Citizen Engagement: Data collected via IoT sensors (waste bin fill levels, wa-
ter quality, soil moisture) will be analyzed on a cloud-based platform supported by artificial intelligence. 
These analyses will optimize system efficiency and predict maintenance needs. The “Green Cycle” mobile 
application will educate citizens on waste segregation and water conservation, incentivize participation 
through gamification and a reward system, and transparently present the environmental and economic 
benefits of the system.
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Figure 1. Green Cycle Flow Diagram

Table 1. Expected Environmental and Economic Gains (Pilot Area) 

Indicator Current State (Estima-
ted)

Green Cycle Project (Tar-
get)

Water Consumption Reduc-
tion 0% 30-40%

Organic Waste Reduction 0% 80-90%
Urban Agriculture Production None Yes (Local Food Production)
Greenhouse Gas Emissions High Decrease

Conclusion

The “Green Cycle” project offers an integrated, circular, and smart approach to urban water and waste man-
agement, presenting a sustainable model for the future of cities. This project will not only provide practical 
solutions to environmental problems but also stimulate the local economy, create new job opportunities, 
and enhance community environmental awareness and participation. A pilot project implemented in İnegöl 
or a similar urban settlement will demonstrate the potential of this model and pave the way for a nationally 
scalable “Smart Green Neighborhood” standard. Future research can delve deeper into the applicability of 
this system in various urban densities and its long-term socio-economic impacts. The conclusion is intended 
to help the reader understand why your research should matter to them after they have finished reading the 
paper. A conclusion is not merely a summary of the main topics covered or a re-statement of your research 
problem but a synthesis of key points and, if applicable, where you recommend new areas for future re-
search.
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  ABSTRACT

Disasters such as earthquakes, floods, and fires continue to pose serious threats to public health and infrastructure 
systems. While traditional preparedness methods often rely on printed guides or face-to-face drills, these approach-
es frequently fail to capture the interest of young individuals. In recent years, virtual reality (VR) technology has 
emerged as a promising tool for delivering interactive and immersive disaster education. This study examines the 
potential of VR applications to enhance disaster preparedness training, focusing particularly on youth engagement. 
VR technology allows users to experience high-pressure emergency scenarios in a safe and controlled environment, 
improving decision-making under stress. The study explores the role of VR in educational settings, assessing the rel-
evance and applicability of such tools for disaster education. Additionally, it highlights the potential of gamification 
in improving memory retention and response time during emergencies. Barriers to the widespread adoption of VR, 
such as access and infrastructure limitations, are also discussed. In conclusion, integrating VR applications into di-
saster education programs for young people could contribute significantly to awareness-raising and the development 
of urban resilience.

Keywords: Virtual Reality, Disaster Education, Youth Engagement, Urban Resilience, Simulation

Introduction 

Disasters like earthquakes, floods, and wildfires are occurring with increasing frequency, particularly in 
densely populated urban areas, resulting in substantial physical, social, and economic losses. According 
to the Turkish Disaster Response Plan, a disaster is defined as “a natural or human-induced event that 
severely disrupts the normal functioning of society and causes significant physical, economic, and social 
losses” [2]. Given the complexity of modern cities and rapidly increasing population density, the need for 
effective and inclusive disaster preparedness strategies is growing.
Conventional approaches—such as printed brochures, public announcements, or limited drills—often fall 
short in engaging young individuals. These methods tend to be passive and do not align with the learning 
preferences of today’s youth. Recently, simulation-based and interactive technologies, particularly virtual 
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reality (VR), have emerged as compelling alternatives in educational settings.

VR offers users the opportunity to experience high-stress emergency situations in a secure and controlled 
environment, enhancing awareness, knowledge acquisition, and decision-making skills. For tech-savvy 
youth, VR has the potential to significantly enhance the impact of disaster education. Indeed, a 2019 report 
by the United Nations Office for Disaster Risk Reduction (UNDRR) revealed that young people show 
greater engagement with digital tools in disaster education programs, which in turn leads to more lasting 
behavioral change [5].
In Türkiye, disaster education and awareness activities are mainly carried out by AFAD (Disaster and 
Emergency Management Authority) and local governments. Although some digital initiatives, such as 
earthquake simulators and mobile applications, have been implemented, large-scale VR-based applications 
have yet to become widespread. This study explores the impact of VR technologies on disaster prepared-
ness education, particularly for youth, and offers recommendations for integrating these tools into educa-
tion policy frameworks.

Main Results

Recent studies indicate that VR applications are frequently used in educational contexts. They are emplo-
yed in various disciplines including health, engineering, and computer sciences, with their effectiveness 
widely documented [6][7][8]. VR can present complex scenarios such as earthquakes, fires, or floods in 
highly realistic ways, enhancing both individual awareness and the learning process. Furthermore, the 
gamification features provided by VR have been shown to increase student participation and intrinsic 
motivation [9][10].
Focusing specifically on disaster management applications, a study by Lin et al. (2021) found that students 
who participated in a VR-based earthquake drill exhibited higher risk perception and faster response times 
compared to those who received traditional video-based instruction [1]. In Japan, a pilot project using 
VR-supported fire evacuation simulations in schools demonstrated that students responded more safely 
and consciously [3].
In Türkiye, initiatives such as AFAD’s mobile applications and earthquake simulation trucks are in place. 
However, these tools offer limited interactivity and are not fully aligned with current technological advan-
cements. In contrast, VR offers an interactive, hands-on approach that directly appeals to youth.
In this context, integrating VR into disaster education programs at schools, universities, and community 
centers could increase awareness and support long-term retention and practical application. The high level 
of digital literacy and interest in technology among youth represents a major advantage in this process.

Conclusion

In the face of increasing natural disaster risks, there is a pressing need for new approaches that effectively 
raise disaster awareness and preparedness, particularly among young people. Given the limitations of tra-
ditional education methods, virtual reality offers an interactive and lasting educational environment that 
aligns with young individuals’ learning styles.
This study assessed the potential of VR technologies in disaster education targeting youth and discussed 
how this technology could enhance urban resilience based on both national and international case studies. 
VR applications not only support the development of decision-making skills through realistic simulations 
but also encourage active participation by young people in the learning process.
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Existing disaster awareness campaigns in Türkiye could be made more inclusive and effective through 
the integration of VR-based solutions. With the collaboration of public institutions such as AFAD, local 
governments, and educational organizations, VR could become a practical and innovative component of 
national disaster preparedness strategies.
Ultimately, the integration of digital technologies into education is a key to building a resilient future, not 
only at the individual level but also across society. Engaging young people in this process is fundamental 
to creating more prepared and resilient urban communities.
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 ABSTRACT

This paper explores how Model United Nations (MUN) programs can contribute significantly to the development 
of green human capital among youth. Drawing on the theoretical frameworks of Green Human Resource Man-
agement (Green HRM) and social innovation, the study investigates the ways in which MUN fosters essential 
environmental values, skills, and civic engagement. Using a qualitative case study methodology focused on a 
group of high school students who participated in an international MUN conference in Doha, Qatar, the paper 
analyzes multiple sources of data including teacher observations and student reflections. Findings suggest that 
MUN acts as an informal but powerful tool for promoting green HRM principles by encouraging value-based 
participation, raising environmental awareness, and enhancing students’ understanding of global sustainability 
policies. The study concludes with practical recommendations for educators and policymakers to integrate MUN 
and similar programs into educational curricula, thus supporting the wider agenda of sustainable development and 
green human capital formation.

Key words: Green Human Capital, Model United Nations, Social Innovation, Sustainable Develop-
ment, Environmental Education.

Introduction

The 21st century has brought forward pressing global environmental challenges that call for a transfor-
mation in how future generations are educated and empowered. Climate change, biodiversity loss, and 
resource depletion have made it clear that sustainable development must be a key priority worldwide. 
One important aspect of this transformation is the development of green human capital — the knowl-
edge, skills, values, and behaviors that support sustainable practices and environmental stewardship.
Green human capital is increasingly recognized as essential for organizations and societies aiming 
to meet environmental goals and transition to a low-carbon economy. However, formal education 
systems, especially at the secondary and higher education levels, often lack comprehensive curricula 
focused on environmental education and sustainability competencies. In many countries, there is a gap 
in the practical training of young people to become environmentally responsible citizens and future 
professionals.

International cities4youth Symposium 
11 July 2025 Sakarya



163

 

In this context, informal and non-traditional learning experiences play a vital role. Model United Na-
tions (MUN) is an educational simulation where students role-play delegates to the United Nations 
and engage in debates on global issues. Traditionally, MUN enhances diplomatic, negotiation, and 
communication skills. However, its potential to contribute to environmental education and the devel-
opment of green human capital has received less attention.
This paper investigates how participation in MUN programs can foster green human capital among 
youth, using a social innovation perspective. It argues that MUN’s interactive and participatory format 
creates opportunities for young people to acquire environmental knowledge, develop pro-environ-
mental values, and build civic engagement skills necessary for sustainable development.
Additionally, MUN’s real-world simulation encourages students to explore the political, social, and 
economic dimensions of environmental problems. By assuming the role of diplomats from various 
countries, participants gain exposure to diverse environmental priorities and policy strategies. This 
global lens reinforces the interconnectedness of sustainable development and fosters intercultural 
empathy.

Main Results 

The analysis revealed three significant dimensions through which MUN contributed to the develop-
ment of green human capital:

1-	 Environmental Awareness and KnowledgeStudents demonstrated a heightened understanding of glob-
al environmental issues such as climate policy, renewable energy alternatives, and international 
cooperation mechanisms. The research component required for preparing position papers on en-
vironmental topics prompted in-depth learning. Several students noted that the complexity and 
urgency of environmental challenges became more tangible through role-playing as affected na-
tions. MUN also encouraged critical analysis of international agreements such as the Paris Cli-
mate Accord and the role of the United Nations Environment Programme.

2-	 Value Orientation and Ethical ReasoningParticipation in MUN fostered strong environmental ethics 
and empathy, particularly for students assigned to represent countries severely impacted by cli-
mate change and environmental degradation. The immersive experience nurtured a sense of re-
sponsibility and moral commitment to sustainability, echoing key principles of Green HRM which 
emphasize value-driven leadership. Students reported a deeper awareness of ethical dilemmas in 
climate policy and began considering the balance between economic development and environ-
mental conservation.

3-	 Skills Development and Agency for ActionThe simulation strengthened critical skills including ne-
gotiation, public speaking, diplomacy, and leadership, all framed within sustainability discourse. 
Notably, many students expressed increased confidence and motivation to engage in environmen-
tal advocacy beyond the classroom, including joining clubs, volunteering, and pursuing green ca-
reer pathways. These actions reflect the transfer of learning into practical initiatives and personal 
transformation.

These results affirm that MUN functions as an informal educational space fostering social innovation 
by blending global policy simulation with environmental education. In contexts where formal sustain-
ability education is limited, such programs offer vital opportunities to cultivate green human capital 
among youth, empowering them as future agents of change.
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Conclusion

This study provides strong evidence that Model United Nations programs can serve as effective infor-
mal learning environments for developing green human capital. By integrating environmental topics 
into diplomatic simulations and fostering collaborative problem-solving, MUN not only enhances 
knowledge but also inspires proactive civic behavior oriented towards sustainability.
The paper recommends that educational institutions and policymakers recognize and expand the role 
of MUN and similar initiatives in youth education frameworks. Specifically, integrating explicit envi-
ronmental dimensions in MUN agendas and supporting reflective practices can maximize their impact 
on sustainability competencies.
In conclusion, as the world faces mounting environmental crises, cultivating green human capital 
through innovative social learning models like MUN is both timely and essential. These programs can 
nurture a generation equipped with the knowledge, values, and skills needed for a sustainable future.
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ABSTRACT 

In today’s overstimulated, digitally saturated urban landscape, young people are bombarded by relentless sensory overload 
that stifles creativity and strains mental wellbeing. Based on interdisciplinary references and case studies, we explore how 
silence, as both a spatial and cognitive element, enhances creativity, mental resilience, and social innovation. Grounded 
in interdisciplinary research and global case studies, we demonstrate that silence is not merely the absence of noise but 
a catalyst for neurocognitive restoration, emotional regulation, and creative ideation. Cities that prioritize youth-focused 
quiet zones—not just for rest but for active ideation and cultural production—foster deeper democratic participation. The 
research proposes integrative urban strategies including youth-led design contests, digital detox architecture, and policy 
inclusion mechanisms. These approaches aim not only to provide relief from sensory overload but to embed creativity 
into the core of resilient urban futures. The study is constructed using qualitative research methods, specifically document 
analysis and selected case study review.

Keywords: Silence, Youth Creativity, Cognitive Urbanism, Participatory Design, Mental Sustainability

Introduction

Urban environments today are saturated with sensory input. The recognition that urban environments signifi-
cantly impact psychological wellbeing aligns with growing evidence that city design directly influences cogni-
tive function and emotional states. Despite growing awareness of mental health and cognitive fatigue, city de-
signs largely neglect the importance of accessible spaces for mental recovery and individual thought. Silence, 
once considered a luxury, is now a necessity—both for psychological well-being and for creative flourishing.

The concept of cognitive urbanism—which explores how urban design influences mental processes—and neu-
roarchitecture—which studies the brain’s response to built environments—provide crucial frameworks for 
understanding silence as a vital urban resource. These interdisciplinary fields reveal that thoughtfully designed 
silent spaces can reduce cognitive overload, improve emotional regulation, and foster the mental clarity neces-
sary for creative thinking and social innovation (3).
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Drawing inspiration from the “A Room of One’s Own1” (4) idea and extending it to collective urban design, 
this study aims to reframe silence as a form of infrastructure (1). By reviewing recent design experiments in 
Tokyo, Helsinki, and Amsterdam, we contextualize how youth-centered silent spaces can become platforms 
for ideation, reflection, and low-stimulus collaboration. For instance, EEG Research (2) shows that exposure 
to silent environments increases alpha wave activity by approximately 15-20%, reflecting a relaxed yet alert 
brain state that enhances creative ideation.

Main Results

Our comparative analysis reveals that youth who access intentional silence zones (such as sensory-neutral 
reading pods, signal-free gardens, or thought rooms) demonstrate improved cognitive flexibility and report 
stronger creative output. Cities that embed these principles into their urban strategies allow for the emergence 
of micro-publics: spaces where spontaneous collaboration and artistic ideation can occur.

Figure 1. EEG Frequency

Figure 1. EEG spectral power comparison between “mind wandering” and “on-task” cognitive states. Note the 
higher alpha band (8–12 Hz) power during mind wandering, which correlates with increased internal cognition 
and potential creative ideation. In addition, we propose a participatory model where municipalities organize 
local art-based competitions (e.g., digital illustration, soundscape design) themed around “urban silence,” with 
winners contributing to real urban installations. This not only democratizes planning but also bridges youth 
and policymakers through co-creation.

1	  “A Room of One’s Own” is a long essay written by Virginia Woolf, published in September 
1929.
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Table 1. Examples of Creative Youth-Oriented Silent Urban Interventions

City Intervention Type Outcome
Tokyo Silent Reading Pods Architecture Boosted focus and reduced screen 

fatigue among youth.
Helsinki Kamppi Chapel of Si-

lence
Religious/Public 
Space

Visitors reported increased emotion-
al clarity.

Melbourne Urban Mind Lab Gar-
dens

Co-designed Green 
Space

Youth-designed spaces; improved 
mood and calm.

Barcelona Pause Points (Bus Stop 
Reuse)

Tactical Urbanism Triggered spontaneous youth-led art 
and ownership.

In addition to individual cognitive benefits, silent zones in urban areas foster collective wellbeing. These spac-
es function as urban “pause points,” allowing youth from diverse backgrounds to experience a shared environ-
ment without pressure for performance or consumption. In low-income urban neighborhoods, where personal 
space is often limited, accessible silent spaces become critical for emotional recovery and equitable access 
to rest. The design of these silent spaces can be guided by principles from cognitive urbanism and neuroar-
chitecture, which focus on how spatial environments influence mental processes and wellbeing. Cities could 
sponsor “Silence and Sound” art festivals where youth contribute digital artworks, ambient music, or installa-
tions inspired by quietude. Mobile apps could collect city soundscapes curated by youth, blending artistic and 
environmental data. These emerging technologies offer innovative ways to engage youth in co-creating silent 
urban spaces. Mobile applications that enable youth to record, share, and curate city soundscapes can foster a 
sense of ownership and deepen awareness of urban acoustic environments. These digital tools, combined with 
participatory design workshops and art festivals centered on themes of silence and sound, can transform silent 
spaces into dynamic cultural hubs that celebrate quietude as an active, creative force.

Importantly, the equitable distribution of silent urban spaces is essential. In densely populated, low-income 
neighborhoods, where private quiet spaces are scarce, accessible silent zones serve as critical refuges for 
mental restoration and emotional wellbeing. Ensuring that silence infrastructure is inclusive can help mitigate 
urban health disparities and promote social justice by providing all youth with opportunities for cognitive re-
covery and creative engagement. This calls for policy frameworks that prioritize silent space development in 
underserved areas, integrating community voices in the planning process to reflect diverse needs. Furthermore, 
new policies can institutionalize silence-friendly urban design, including zoning laws, noise regulations, or 
mental health initiatives.

Conclusion

This paper highlights the overlooked importance of silence in urban design for youth. In cities built for speed 
and efficiency, the slow, quiet, and creative aspects of urban life must be re-integrated. Designing for silence 
is not retreating from engagement; it is creating the nutritious mental ground upon which innovation grows. 
Future research may further explore the neuro-architectural impact of silence-based infrastructure on youth 
learning, productivity, and resilience.

The fruits of silence in urban design can also be accessible for broader population, including adults and elderly 
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residents who also face sensory overload and cognitive fatigue. Future research should explore scalable mod-
els of silence infrastructure that accommodate diverse urban demographics. Additionally, longitudinal studies 
employing neuro-architectural methods could quantify the long-term impacts of silent spaces on cognitive 
health, creativity, and social cohesion. Embedding silence into urban futures is not merely a design choice but 
a public health imperative that nurtures resilient, innovative, and inclusive cities.
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ABSTRACT

Urban areas increasingly suffer from the effects of climate change, including extreme heat, flood-
ing, and poor air quality. Green roofs, as a form of nature-based infrastructure, offer promis-
ing adaptation strategies. This study explores the perceptions, awareness, and advocacy roles of 
young people regarding green roof implementation in Baku. Using a survey conducted among 
150 architecture and environmental science students, the study found that 81% of respondents 
view green roofs as essential for sustainable urban development. However, practical knowledge 
and institutional support are lacking. The study proposes a youth-led policy framework that com-
bines education, pilot projects, and digital advocacy to accelerate green infrastructure adoption. 
The findings underscore the critical role of youth in promoting resilient and livable cities through 
ecological urban design.

  Key words: Green Roofs, Youth Engagement, Climate Adaptation, Urban Sustainability, Nature-Based Solutions

        Introduction

As cities grow denser and climate risks intensify, green infrastructure becomes vital for environ-
mental resilience. Green roofs — vegetated layers installed on rooftops — reduce urban heat, 
manage stormwater, and enhance air quality. This study investigates youth perspectives on green 
roof applications in Baku, focusing on their level of awareness, perceived benefits, and willing-
ness to advocate for broader implementation. Involving youth in climate adaptation strategies is 
crucial, particularly as they inherit the long-term impacts of current urban planning choices.

Main Results

The survey, conducted with 150 university students, revealed high conceptual support for green roofs, 
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with 81% agreeing they should be mandatory in new constructions. However, only 26% had encoun-
tered real-life examples in Baku. Respondents identified lack of public information and political will 
as the main barriers. Interviews with two young architects highlighted the role of student-led design 
studios and online campaigns in promoting pilot installations. This suggests untapped potential in 
integrating green roof education into university curricula and municipal sustainability plans.

Statement Agreement (%)
Green roofs should be part of city 
policy

81%

I have seen a green roof in Baku 26%
I would participate in a green roof 
project

77%

Green roofs improve city health
and livability

88%

Table 1. Youth Survey Results on Green Roof Perceptions
         Illustration of a proposed green roof pilot project by student architects in Baku.

      Conclusion

This study shows strong youth support for green roofs as an urban climate solution. To transform 
this interest into action, urban planners should engage youth in co-design processes, offer technical 
training, and support youth-led pilot projects. Green roofs are not just technical fixes; they are sym-
bols of a greener urban future that youth are ready to lead. Future studies should explore financing 
models and policy incentives for widespread adoption in post-Soviet cities.
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ABSTRACT

This study explores the city center of Eskişehir through the lenses of social innovation and urban resilience. Modern urban 
areas face increasing challenges such as climate change, rapid urbanization, migration, and socio-economic inequalities. 
Social innovation offers creative, participatory, and sustainable solutions that improve urban quality of life. Eskişehir, 
with its dynamic population, status as a university city, and cultural diversity, presents strong potential for implementing 
such approaches.

The research investigates current social innovation initiatives and urban resilience strategies in Eskişehir. Projects and 
policies developed collaboratively by civil society, local governments, universities, and the private sector are evaluated. 
The study focuses particularly on digital transformation in municipal services and the development of green infrastructure.

A mixed-methods approach was used, combining literature review, stakeholder interviews, surveys, and case analyses. 
The findings highlight the strengths and gaps in Eskişehir’s social innovation ecosystem, revealing opportunities to en-
hance its resilience capacity.

Ultimately, the study emphasizes how social innovation contributes to making Eskişehir a more resilient, inclusive, and 
sustainable urban environment. It offers strategic recommendations for local policymakers, municipal authorities, and 
urban stakeholders to strengthen long-term urban development and resilience planning.

Key words: Social Innovation, Urban Resilience, Eskişehir, Participatory Governance, Sustainable Cities

Introduction

Modern cities are confronted with intertwined and multilayered challenges including climate change, mi-
gration, and socio-economic inequality. These complexities necessitate innovative and inclusive solu-
tions beyond traditional planning methods. Social innovation is increasingly recognized as a cre-
ative, participatory, and sustainable response to such issues (1,2). It generates social value through 
novel services, products, or models while enhancing quality of life (3). Three dimensions of so-
cial innovation are emphasized: meeting unmet needs, enhancing social participation, and empow-
ering individuals (4). The involvement of young people particularly strengthens these dynamics (5). 
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This study analyzes the social innovation process in Eskişehir in four stag-
es: problem identification, idea generation, solution implementation, and impact eval-
uation. Each stage is examined with examples from both literature and local practices. 
 
Urban resilience, another key concept, refers to the ability of cities to withstand and recover from acute shocks 
and chronic stressors such as natural disasters, infrastructure deficits, and economic crises (6). Resilient cities not 
only respond to crises but adapt and transform through learning (7). Key resilience indicators include strong social 
networks, participatory governance, sustainable environmental policies, and digital transformation strategies. 
 
Social innovation and urban resilience are interconnected and serve as strategic tools for building inclusive and 
sustainable cities. Eskişehir’s youthful demographic, cultural diversity, and strong civic participation provide 
an ideal setting for exploring this intersection.

Main Results	

Survey findings indicate that 68% of participants are open to innovative urban solutions, and 52% are familiar 
with the concept of social innovation. Moreover, 60% reported awareness of urban resilience strategies.

Table 1. Awareness of Social Innovation and Urban Resilience

 Awareness Indicators                                                                    Percentage (%)                 

 Awareness of Social Innovation                                                   52

Awareness of Urban Resilience                                                     60

Willingness to Participate in Local Initiatives                               68 

Qualitative interviews highlighted impactful practices such as youth centers, digital municipal services, urban 
gardens, and cultural solidarity initiatives (1,2). Social innovation in Eskişehir must be integrated into systemic 
urban policy beyond grassroots initiatives. The four pillars of resilience identified by OECD—economic, en-
vironmental, social, and governance—should be balanced within municipal strategies (6).

Conclusion

Key recommendations emerging from this research include: 
 
1. 	 Establishing local social innovation departments focusing on youth, education, environment, and health; 
2. 	 Enhancing participatory governance through digital platforms for inclusive decision-making (8); 
3. Promoting collaboration among municipalities, academia, and NGOs; 
4. Prioritizing urban resilience themes such as climate adapta-
tion, crisis response, green infrastructure, and social equity (7); 
5. Launching awareness campaigns and incentive systems to foster a culture of social innovation. 
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This research provides a roadmap for policymakers and local actors aiming to build a more resilient and in-
clusive Eskişehir.
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ABSTRACT

Today’s rapidly increasing urbanization processes are making the psychological bonds individuals form with their 
cities more visible. Young people, in particular, view cities not only as a living space but also as a context in which 
fundamental psychosocial processes such as belonging, social interaction, and identity development are shaped. This 
study aims to examine levels of spatial belonging, loneliness, and social connectedness in the case of Sakarya.
The research was conducted with a sample of 195 young people aged 15-30 living in Sakarya. Data collection tools in-
cluded the Spatial Belonging Scale, the UCLA Loneliness Scale (Short Form), the Social Connectedness Scale, and the 
Personal Information Form. The obtained data were analyzed using descriptive statistics such as frequency, percentage, 
mean, and standard deviation using SPSS.
The research contributes to understanding the components of young people’s psychological bonds with their cities 
and to revealing the levels of spatial belonging, loneliness, and social connectedness. The results will have important 
implications for urban planning, youth policies, and psychosocial intervention models.

Key words: Spatial belonging, loneliness, social connectedness.

Introduction 

Today’s cities are dynamic living spaces where speed, change, and mobility are intensely experienced [1]. 
Global cities, in particular, have become places where diversity and change in workforce, capital, informa-
tion, lifestyles, and value systems are most intensely felt [1]. With the development of transportation and 
communication opportunities, social mobility has increased; individuals can move more easily between phys-
ical spaces and have the opportunity to meet and interact with different people [2].However, this increase in 
density and interaction does not always translate into strengthening human ties or achieving social integration 
[3]. On the contrary, the urbanization process often creates an effect that increases the feeling of fragmenta-
tion, alienation, and loneliness among individuals [4].Social scientists often describe cities as “uncanny” and 
“chaotic” spaces due to the diversity and complexity they contain [5]. Because urban life is built on relation-
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ships based on rationality and individualism, it paves the way for the emergence of attitudes and behaviors 
that contradict human values.

While modern cities offer individuals a variety of opportunities, they also bring risks [1]. Urban living spac-
es are transforming into environments fraught with uncertainty, where the boundaries between security and 
threat, belonging and alienation, and survival and extinction are constantly being redefined. This process of 
change leads to the weakening of fundamental human values such as trust, loyalty, cooperation, and solidarity. 
The increasing distance between individuals causes social networks to become woven with superficial and 
temporary relationships [4]

Technical collaborations and forced encounters, particularly observed in large cities, lead to superficial rela-
tionships defined as “pseudo-sociality” [2]. This situation leads to the erosion of moral values in cities and 
paves the way for increased violence. Fast-paced and individualized urban life replaces permanent values 
with temporary, utilitarian, and distant relationships, weakening individuals’ sense of ethical and social re-
sponsibility.

Another significant consequence of urbanization is that cities struggle to maintain their historical and authen-
tic identities [6]. Modern cities are increasingly taking on more artificial, temporary, and fictional forms. This 
transformation also leads to the fragmentation of social life; individuals become increasingly isolated, lonely, 
and alienated in the metropolis [7]. Living in the city can lead to a loss of belonging, a growing sense of emp-
tiness, and social disconnection. The urbanization process leads to the alienation of individuals from both the 
city and themselves, leading to psychological, sociological, and administrative problems [4].

In the era defined by Zygmunt Bauman as “liquid modernity,” individuals are losing their ties to strong social 
structures (family, community, society) to which they might have felt an innate sense of belonging and are 
struggling to rebuild their identities in uncertainty [2]. The dissolution of fixed values of belonging and the 
superficialization of spatial experience deepen the sense of rootlessness and disbelieve, especially among 
younger generations. Research reveals that mental health problems are more prevalent in cities than in rural 
areas [8]. Social fragmentation, loneliness, isolation, and adaptation problems pave the way for the develop-
ment of mental illnesses [9].
In this context, the psychological bonds young individuals form with the city; It is crucial to examine spatial 
belonging in terms of its dimensions of loneliness and social connectedness [4].
Spatial belonging describes an individual’s sense of emotional attachment to a place (10). According to Scan-
nell and Gifford’s model, spatial belonging is considered in three dimensions: person, place, and process [4].
The bonds individuals establish with places often develop on the basis of social relationships, and in this con-
text, people need continuity and community belonging [11]. However, in modern life, these bonds become 
superficial, and individuals consciously choose to form temporary and fragile bonds [10].
Social connectedness relates to an individual’s voluntary sense of belonging to a group or society and their 
desire to establish social relationships. The need to belong is a fundamental factor in the formation of an 
individual’s sense of self and in maintaining a healthy social life. Individuals with low social connectedness 
feel isolated and may lack confidence in social settings. This insecurity can pave the way for psychological 
problems such as social anxiety.

The impacts of urban transformation and modern life on individuals, especially young people, are This makes 
it important to understand the psychological bonds young people form with their city. While various studies 
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exist on this topic in Turkey, holistic studies specifically addressing the spatial belonging, loneliness, and 
social connectedness of young people in Sakarya are limited. However, university students and young adults 
are at a critical developmental stage in terms of forming close relationships and developing a social identity.
This research aims to understand the psychological bonds young individuals aged 15-30 living in Sakarya 
form with the city through the dimensions of spatial belonging, loneliness, and social connectedness.

Research Questions
1. What are the spatial belonging levels of young people living in Sakarya?
2. What are the loneliness levels of young people living in Sakarya?
3. What are the social connectedness levels of young people living in Sakarya?
4. Do demographic variables (gender, age, education level, etc.) have an impact on these three variables?

The study was conducted with 195 young people aged 15-30 living in Sakarya. The following scales were 
used as data collection tools:

•	 Spatial Belonging Scale
•	 UCLA Loneliness Scale (Short Form)
•	 Social Connectedness Scale
•	 Personal Information Form.

The collected data were analyzed using descriptive statistics such as frequency, percentage, mean, and 
standard deviation using SPSS.

Main Results

This study aimed to understand the psychological bonds young people living in Sakarya have with the city. 
To this end, the demographic characteristics of the participants were examined to detail the sample struc-
ture. Gender, age, education level, length of residence in Sakarya, and district of residence were analyzed.
This demographic information about the participants is shown in Table 1 and was used to support the rela-
tionships with the psychological variables in the subsequent stages of the study.

Table 1. Participant Demographic Information
       Variables                                                            Frequency	             		  %              
	                   Female                                                    114			   58,5
Gender                Male                                                        81 			   41,5            
		  High School Degree			   36			   18.5
		  Associate Degree			   59			   30.3
Educational 	 Bachelor’s Degree			   77			   39.5
Status           	 Master’s Degree			   23			   11.7           
		  0–5 years				    88			   45.1
Length of 	 5–10 years				    48			   24.6
Residence	 10 years or more			   59			   30.3           
		  Serdivan				    27			   13.8
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		  Arifiye					     26			   13.3
		  Hendek					    26			   13.3
District 		 Karasu					     25			   12.8
Distribution	 Erenler					    24			   12.3
		  Adapazarı				    23			   11.8
		  Sapanca				    22			   11.3
		  Akyazı					     22			   11.3          

When the distribution of the 195 young individuals participating in the study by district of residence is exam-
ined, it is seen that the highest participation rate was from Serdivan (13.8%). This was followed by Arifiye, 
Hendek, Karasu, Erenler, Adapazarı, Sapanca, and Akyazı. This distribution indicates that young people 
predominantly live in districts close to the center of Sakarya or with high social opportunities.

The high participation in central districts such as Serdivan, Arifiye, and Adapazarı is due to the higher 
concentration of both university students and the young population in these areas. However, the significant 
participation from peripheral districts such as Sapanca, Akyazı, Karasu, and Hendek demonstrates that the 
connection young people have with urban life is not limited to central districts. This also demonstrates that 
the study provides a more balanced representation of the youth profile across the city.

The analysis of data from the Spatial Belonging Scale, the UCLA Loneliness Scale (Short Form), and the 
Social Connectedness Scale used in the study is currently ongoing. The results obtained from these scales 
will contribute to a more detailed understanding of the psychological bonds young people form with their 
cities. Once the relevant analyses are complete, the relationships between the variables will be more clearly 
demonstrated, and the results will be discussed in detail in the discussion section.

Conclusion

This research aims to examine the multifaceted impacts of the dynamic and complex structure of today’s 
cities on individuals’ lives. The findings demonstrate that the rapid pace of urban life, constant change, 
and intense interaction often lead to the weakening of human bonds, social disintegration, and individual 
alienation.
Indeed, previous research has also revealed the negative effects of urban life on mental health. In urban en-
vironments, where social cohesion is weakened and individuals experience loneliness and isolation, the in-
cidence of depression, anxiety, adaptation problems, and other psychological disorders increases [12].This 
suggests that cities should not be evaluated solely with a focus on economic and physical development, but 
should also be considered living spaces that address the psychosocial needs of individuals.
The research findings emphasize that cities are not merely functional and spatial structures, but rather social 
organisms that play a decisive role in individuals’ identity construction, emotional bonds, and psycholog-
ical well-being [12]. In this context, the data presented in this study will contribute to the development of 
more humane, livable, and sustainable urban policies.

In this context, the following recommendations can be made for future research:
Longitudinal Studies: Longitudinal studies are needed to more comprehensively assess the psychological 
and social impacts of young generations’ changing perceptions and experiences of belonging over time.



 

Qualitative Research Approaches: Due to the quantitative nature of this study, it is difficult to fully explore 
the background of individuals’ experiences. Future research is recommended to examine young people’s 
connections to the city in more detail using qualitative methods such as in-depth interviews, focus group 
discussions, or narrative analysis.
Rural-Urban Comparisons: To more clearly assess the impact of urbanization on individuals, comparative 
studies conducted in rural areas with individuals of similar age groups will contribute to understanding how 
concepts such as spatial belonging and loneliness are affected by context.
Analyzing Local Government Policies: Applied research is needed to evaluate the impact of social spaces, 
transportation services, cultural events, and youth-friendly spatial planning provided by city governments 
on young people’s psychological connections to the city.
Digital Space Experience and Social Media: Today’s youth experience urban life not only in physical spac-
es but also through digital platforms. Therefore, research on the effects of digital communities, social media 
interactions, and virtual space experiences on spatial belonging, loneliness, and social connectedness will 
make significant contributions.
Further studies conducted in line with these recommendations will enable a more holistic approach to the 
impact of urbanization on individuals and contribute to the adoption of people-centered approaches in ur-
ban planning.
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ABSTRACT

This study aims to evaluate the extent to which Sakarya qualifies as an “international education city” by analyzing This 
study aims to evaluate the extent to which Sakarya qualifies as an “international education city” by analyzing the experi-
ences of international students studying in Sakarya to learn Turkish as a foreign language. The main objective of the study 
is to determine students’ perceptions of accommodation, transportation, social integration, access to public services, and 
overall life satisfaction, and to develop policy recommendations accordingly. The research was designed using a quan-
titative methodological approach, and a questionnaire was used as the data collection tool. A pool of survey questions 
was created, and the opinions of two experts were sought. The questions were revised based on the experts’ opinions and 
finalized. The survey consists of 22 questions and includes multiple-choice and open-ended questions on accommodation, 
transportation, social life, safety, and general evaluation, in addition to participants’ demographic information. The find-
ings indicate that Sakarya is generally evaluated positively in terms of accommodation facilities, transportation conve-
nience, and safety; however, the lack of social activities and difficulties in communicating with the local community make 
the adaptation process challenging for some students. These results highlight the need to develop internationalization 
policies in the city and the importance of enhancing university-city collaboration.

Key words: International Students, cities, city of education, young people’s perception of the city

Introduction 

In today’s world, where globalization is accelerating, higher education institutions are directly affected by 
internationalization processes, and in this context, international student mobility is increasing every day. Ac-
cording to UNESCO (2023) data, approximately 6 million students worldwide are studying in a country other 
than their own. This mobility not only enables students to acquire academic knowledge but also allows them 
to engage in different cultural environments and gain new life experiences. Altbach and Knight (2007) state 
that international students make significant contributions to their personal development in this process; how-
ever, they also face various challenges in adapting to cultural, social, and economic environments (Altbach & 
Knight, 2007, p. 291). In this regard, the living conditions offered by the cities where international students 
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study directly affect both their satisfaction levels and the city’s potential to become an “international education 
city.”

In addition to providing economic contributions to host countries, international students also enrich the aca-
demic and cultural environment of universities. The OECD’s (2020) Education at a Glance report emphasizes 
this contribution by stating, “International students not only contribute economically to host countries but also 
enrich the academic and cultural environment of universities” (OECD, 2020, p. 34). However, living in a dif-
ferent country and city presents both opportunities and challenges for students. Zhou et al. (2008) note, “Living 
and studying in a foreign country can be both an exciting and stressful experience for international students, 
often influenced by cultural differences, language barriers, and lack of social support,” drawing attention to the 
main difficulties faced by international students (Zhou, Jindal-Snape, Topping, & Todman, 2008, p. 63). These 
challenges often concentrate on essential aspects of life such as housing, transportation, social life, safety, and 
access to public services, directly affecting students’ overall life satisfaction.
The infrastructure and services provided by cities play a decisive role in the integration and satisfaction levels 
of international students. Anderson (2008) highlights the critical role of city living conditions in student sat-
isfaction, stating, “The level of integration and satisfaction among international students is strongly related to 
the living conditions and services offered by the city where the university is located” (Anderson, 2008, p. 45). 
Similarly, Knight (2012) underlines the importance of cities providing inclusive and accessible environments 
in the internationalization process by stating, “Host cities play a critical role in internationalization of higher 
education by creating inclusive, accessible, and welcoming environments” (Knight, 2012, p. 23). Particularly, 
factors such as affordable housing, reliable transportation, and accessible public services are key to increasing 
international student satisfaction. Glass and Westmont (2014) stress the importance of these elements by stat-
ing, “A supportive city infrastructure that includes affordable housing, reliable transportation, and accessible 
public services significantly impacts the overall satisfaction of international students” (Glass & Westmont, 
2014, p. 44).
This study aims to analyze the extent to which Sakarya, one of Turkey’s prominent university cities, possesses 
the qualities of an “international education city” from the perspective of international students. With its geo-
graphical location, university infrastructure, and cultural diversity, Sakarya has the potential to be an attrac-
tive destination for international students. However, the extent to which this potential is realized depends on 
the experiences and perceptions of the international students living in the city. In this context, the study will 
quantitatively assess the experiences and perceptions of international students learning Turkish as a foreign 
language in Sakarya regarding city life. By examining the opportunities and challenges students face in key 
areas such as housing, transportation, social life, safety, and access to public services, the study aims to identify 
Sakarya’s strengths and weaknesses in its path to becoming an international education city.
This analysis will not only evaluate Sakarya’s current situation but also contribute to the development of pol-
icies aimed at enhancing the potential of cities to become international education hubs. Cities that increase 
international student satisfaction not only support the internationalization processes of higher education insti-
tutions but also gain a competitive advantage in the global education market. Therefore, developing an inclu-
sive and supportive infrastructure that meets the needs of international students will provide long-term benefits 
for both students and the city itself.

Main Results

Quantitative Results
This section presents the results of a survey conducted with 154 international students studying in Sakarya. 
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The findings reveal the students’ experiences and perceptions regarding various aspects of living in the city, 
including accommodation costs, public transportation, social facilities, communication with locals, healthcare 
services, internet access, and sense of belonging. These factors are discussed under the following headings:

Accommodation Costs: The perceptions of students regarding accommodation costs vary. The most common 
response was “neither cheap nor expensive” (31.2%, n=48). 26% of the participants (n=40) considered the costs 
“expensive,” and 12.3% (n=19) rated them as “very expensive.” In contrast, 22.7% (n=35) found the costs 
“reasonably priced,” and 8.4% (n=13) described them as “very reasonably priced.” These findings indicate that 
while accommodation costs pose a challenge for some students, the general perception is moderate.

Public Transportation: The majority of participants (85.1%, n=131) reported using public transportation sev-
eral times a week. When evaluating the ease of use of the transportation system, 46.8% (n=72) described it as 
“easy,” 27.9% (n=43) found it “very easy,” and 27.9% (n=43) considered it “average.” Only 2.6% (n=4) found 
transportation “difficult,” and no students considered it “very difficult.”Regarding fares, 48.7% (n=75) of the 
participants considered public transportation to be “reasonably priced,” 27.3% (n=42) found it “very reason-
ably priced,” and 20.8% (n=32) rated the fares as “neither cheap nor expensive.” Only 8.4% (n=13) considered 
the fares “expensive.” No participants found the transportation fares “very expensive.” Additionally, 86.5% 
(n=134) of the students reported that there were student discounts available for transportation in the city.

Social Activities and Communication with Locals: Regarding the adequacy of social facilities, 39.6% (n=61) of 
the students considered them “somewhat sufficient,” and 30.5% (n=47) found them “sufficient.” 15.6% (n=24) 
found the social activities inadequate, while 17.5% (n=27) did not express an opinion on this matter. In terms of 
communication with locals, 50% (n=76) of the students found communication “somewhat easy,” 30.9% (n=47) 
considered it “easy,” and 9.2% (n=14) found it “very easy.” On the other hand, 13.8% (n=21) considered com-
munication “difficult,” and 1.3% (n=2) found it “very difficult.”

Healthcare Services: Regarding access to healthcare services, 30.5% (n=47) of the students found access “easy,” 
while an equal percentage (30.5%, n=47) found it “somewhat easy.” 18.2% (n=28) experienced difficulties, and 
22.1% (n=34) had not used healthcare services at all.

Sense of Belonging: When it comes to their sense of belonging in Sakarya, 49.4% (n=76) of students reported 
feeling “somewhat a sense of belonging,” and 44.2% (n=68) felt a sense of belonging. 9.7% (n=15) did not feel 
a connection to the city.

Internet Access: Regarding internet access, 47.4% (n=72) of students rated it as “good,” 33.6% (n=51) consid-
ered it “average,” and 19.1% (n=29) described it as “very good.” The percentage of students who found internet 
access to be poor was relatively low, with 4.6% (n=7) rating it as “bad” and 1.3% (n=2) considering it “very 
bad.”

Overall, the findings show that the experiences of international students in Sakarya are generally positive and 
characterized by a moderate level of satisfaction. Public transportation, with its accessibility, affordable fares, 
and student discounts, stands out as an important advantage. While accommodation costs are challenging for 
some students, the general perception of these costs is moderate. Social activities and communication with 
locals are mostly viewed positively or somewhat positively. Access to healthcare services and internet quality 
have also been rated as satisfactory, and a high sense of belonging has been observed among the students.
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Qualitative Findings

Most Liked Aspects of Sakarya
According to the qualitative findings, the aspects of Sakarya that international students most appreciate include 
the city’s tranquility, natural beauty, and recreational areas, especially Lake Sapanca. Additionally, the academ-
ic quality of Sakarya University, the campus environment, the warm and hospitable attitude of the people, the 
relatively affordable cost of living, and the ease of transportation are frequently mentioned. The fact that the city 
is far removed from the hustle and bustle of large metropolises is also highlighted as a positive feature by the 
students. These findings suggest that Sakarya offers an environment that is peaceful, safe, and easy to adapt to, 
making it an ideal place for international students.

Challenges Faced in Sakarya
The challenges faced by international students in Sakarya are concentrated in various areas. The primary issue is 
accommodation and finding housing. Participants pointed out the high rental prices, the constant rent increases, 
and the limited number of available apartments as the major difficulties. The distance of dormitories from the 
university and the inadequacy of public transportation options are also additional problems related to accom-
modation.

The second major challenge is the language and communication barrier. Students, especially when they first 
arrive, struggle to communicate due to the lack of English speakers and view the difficulty of learning Turkish 
as a factor that further complicates the process. Misunderstandings during street-level communication and the 
lack of foreign language support during official procedures make the adaptation process more challenging for 
students.

The limited transportation options are another frequently mentioned problem. The limited number of bus sched-
ules, overcrowded buses, expensive minibus fares, and the lack of alternative transportation options make daily 
life difficult for students.

Lastly, access to healthcare services has been problematic for some students. Difficulties in finding the right 
specialists, the high cost of dental care, and certain deficiencies in the healthcare system were highlighted as 
issues faced by students.

These findings indicate that the living experiences of international students in Sakarya are not solely character-
ized by positive aspects. They face significant challenges in areas such as accommodation, language, transpor-
tation, cost of living, and social integration.

Advice for New International Students
Students who participated in the research offered various recommendations for those who will be coming to 
Sakarya in the future. The most frequently mentioned piece of advice is to prioritize learning Turkish. Students 
noted that mastering the language would ease the adaptation process and reduce communication barriers in daily 
life. They emphasized that language practice should be supported not only through programs like TÖMER but 
also through personal effort and daily interactions.

The second key recommendation is the importance of preparation and planning. Participants suggested that 
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students should complete necessary paperwork, secure health insurance, research the city’s characteristics, and 
prepare financially before arriving in Sakarya.

Students also advised newcomers to be patient and open-minded, stating that understanding cultural differences 
could facilitate their social adaptation. Additionally, regular attendance in classes and fulfilling academic re-
sponsibilities without delay were emphasized as important for academic success.

Moreover, some students warned about potential risks. They highlighted the need to be cautious of fraud, the 
high cost of living in the city, and pointed out that Sakarya may not be suitable for every student.

Overall, the students’ advice focuses on language learning, financial and academic preparation, cultural adapta-
tion, and openness to social relationships.

Conclusion

This study shows that Sakarya has many characteristics of a developing “international education city” 
with its strengths such as ease of transportation, affordability, safety, and accommodation options for those 
who will learn Turkish as a foreign language. However, there are still difficulties in areas such as provid-
ing social activities, language barriers, and access to certain services. While many students feel a sense 
of belonging to some extent, full integration remains limited. Making housing more affordable, expand-
ing cultural and recreational opportunities, and improving support services will be crucial to strengthen-
ing Sakarya’s role in the global education market and enhancing the satisfaction of international students. 
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ABSTRACT
Although the physical structures and transportation infrastructure of urban areas are accessible to most individuals, disad-
vantaged groups such as people with disabilities, the elderly, children, pregnant women, and women face serious access 
problems in these areas. This study aims to examine the physical barriers that disadvantaged individuals encounter in 
transportation, mobility, and access to structures in the context of sustainable urban mobility through a literature review. 
Sustainable urban mobility aims not only to reduce environmental impacts but also to promote an inclusive urban life that 
respects the independent, safe, and equal access rights of all individuals. The literature review categorises the issues under 
four main headings: transportation vehicles; sidewalks and pedestrian paths; educational, health, and work structures; and 
entertainment, recreation, and sports areas. The principles of the European Urban Charter regarding transportation and 
mobility emphasise that transportation should not be viewed merely as a technical service but as a fundamental condition 
for individuals’ participation in social life. In line with this principle, solutions have been proposed for each category to 
strengthen disadvantaged individuals’ access to urban areas and ensure their equal participation in social life. This study 
emphasises that accessibility is a fundamental right not only for disadvantaged individuals but for all individuals who may 
encounter situations such as ageing, illness or temporary mobility restrictions at any stage of life. With this understanding, 
a model of an inclusive city that improves quality of life is proposed. Therefore, efforts to enhance the accessibility of the 
physical environment should be addressed through a comprehensive approach that supports social participation, prioritis-
es spatial accessibility, and aligns with sustainable development goals.
Key words: Sustainable Urban Mobility, Accessibility, Disadvantaged Groups, Universal Design

Introduction
Sustainable transport is defined as a system that enables the basic access needs and development of indi-
viduals and communities to be met in a safe manner that is compatible with human and ecosystem health. 
Sustainable development, as defined in the Brundtland Report, is ‘meeting the mobility needs of both the 
present and the future by protecting and improving human and ecosystem health, economic development, 
and social justice’ [1].
Sustainable transport encompasses urban mobility and urban transport. The difference between sustainable 
urban mobility and sustainable urban transport is that the former refers to ‘action’ while the latter refers to 
static physical infrastructure. Urban mobility refers to taking action in line with goals and needs, creating 
dynamism by changing locations, while urban transport refers to the overall state of the infrastructural 
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system created to utilize mobility opportunities in a broader context. 
Urban mobility refers to movement or transportation that takes place in urban areas. Urban mobility occurs 
when our journey from the moment we leave home to the moment we return home passes through at least 
one urban settlement [2]. Sustainable urban mobility means not only ‘protecting basic human or ecological 
values but also ‘meeting people’s need to move freely, access places, and connect with others [3].
Disadvantaged individuals are unable to leave their homes, which are seen as compulsory living spaces, 
due to the lack of urban space regulations and facilities tailored to their needs, and they are unable to ben-
efit from basic rights granted to them by law, such as education, health, work, leisure, rest, and sports. The 
aim of this study is to highlight the difficulties disadvantaged individuals face in transportation, circula-
tion, and access to buildings in urban areas and to make recommendations regarding the necessary urban 
and architectural arrangements.
Disadvantaged groups face problems with transportation and mobility in urban areas. The main problem 
is that people with disabilities cannot access urban spaces and buildings that other user groups can access 
easily and without difficulty. The vast majority of disadvantaged groups express dissatisfaction with the 
physical environment in their living areas [4]. Although various institutions and organizations have been 
established to coordinate regulations in this area, disadvantaged groups have not yet been able to actively 
benefit from urban areas and structures to the desired extent. 
European Urban Rights evaluate the right of individuals to live in a safe, healthy, and quality urban envi-
ronment, along with equal access to basic services and areas such as work, movement, health, sports, and 
recreation, and define these elements as indispensable components of urban life [5].
The European Urban Charter Principles define how cities should be in order to ensure that every individual 
has the rights defined in the European Urban Rights, while also emphasizing architectural arrangements 
for the use of urban areas and structures by disadvantaged groups such as disabled, elderly, and child users, 
who are often overlooked in our cities. Within the scope of the European Urban Charter principles, the 
creation of barrier-free, liveable, usable, and accessible urban spaces and structures, raising awareness of 
disadvantaged groups, and improving the quality of urban life are targeted [6,7].
Prioritizing sustainable mobility solutions, the European Urban Charter encourages the balanced and inte-
grated development of all modes of transport to ensure they are accessible to all segments of society. The 
Charter includes a total of 13 principles, with the fundamental principles related to transport and mobility 
grouped under four headings: (1) developing strategies to reduce private vehicle use; (2) structuring trans-
portation systems in a multifaceted and alternative manner that enables the creation of liveable cities; (3) 
evaluating public streets as areas for social interaction; and (4) the necessity of continuous education and 
awareness-raising activities to increase social awareness.
In this study, the transportation and mobility problems of disadvantaged groups in urban areas were ex-
amined under five headings: transportation vehicles, sidewalks and pedestrian paths, education, health 
and work structures, and recreation, leisure, and sports areas. Solution proposals were presented for each 
category.

1. Problems Related to Transportation of Vehicles
• Failure to implement established standards for public transportation and private vehicles accessible to 
persons with disabilities
• Lack of public transportation vehicles designed or adapted for persons with disabilities
• Irregular and inconsistent transportation services

o Uncertainty regarding bus schedules and stop locations
o Insufficiently simple and understandable informational materials for people with intellectual 
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disabilities 
• Insufficient parking spaces reserved for people with disabilities and existing parking spaces being occu-
pied by private vehicle owners 

2. Issues Related to Sidewalks and Pedestrian Routes
• Sidewalks and pedestrian routes that are non-standard and variable in terms of width and height
• Sidewalks and pedestrian routes that are uneven, rough, or slippery
• Absence of ramps or failure to meet the 6% slope standard
• Uneven, rough, or slippery floor coverings
• Occupation of sidewalks and pedestrian paths by vehicles
• Irregular placement of urban furniture and other elements that obstruct access

o Bus stops, lighting poles, mushroom-type barriers, displayed products, irregular urban furniture, 
etc.

3. Problems Encountered in Education, Health, and Work Buildings
• Architectural details:

o Walls with sharp corners and surfaces that could cause injury
o Inadequate acoustic arrangements

• Physical accessibility:
o Inaccessible building entrances and interior passageways
o Inadequate vertical circulation systems (elevators, ramps, etc.)
o Disabled toilets that do not meet accessibility criteria

• Equipment and signage:
o Signs, signage systems, door handles, electrical switches, etc., are not in the appropriate location 
or at the appropriate height

• Common areas
o Cafeterias, libraries, and laboratories lack accessible design features in particular, there are no 
audio systems for the visually impaired

4. Problems Identified in Recreation, Rest, and Sports Areas
• Inadequate signage and information systems:

o Signs lacking visual and auditory support
o Information not being simple and accessible

• Physical infrastructure deficiencies:
o Insufficient number and quality of toilets, changing rooms, and private areas
o Lack of seating and inappropriate placement of seating in rest areas
o Lack of sheltered structures and inadequate climate control

• In sports areas:
o Lack of accessible exercise and sports equipment

Recommendations for transportation vehicles: Regular and continuous transportation services (con-
sistent bus schedules and stops, written information for people with mental disabilities communicated 
in simple language) are practices that will facilitate access to transportation vehicles for disadvantaged 
individuals. In order to create safe areas for disadvantaged individuals, vehicle density and speed should 
be reduced in city centers, and non-motorized alternative transportation and public transportation should 
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be used. Some disadvantaged individuals use specially designed vehicles. Therefore, a sufficient number 
of disabled parking spaces should be allocated in proportion to the existing parking areas. Transportation 
vehicles should have free Wi-Fi and provide the necessary visual and audio information, and the materi-
als used for this purpose should be inspected frequently. Drivers should be required to receive training in 
disability awareness. Seats reserved for disabled individuals on buses should be standardized. Bus stops 
should be designed to be easily accessible to pedestrians, with locations that are easy to understand and 
visible from a certain distance. Bus stops should be covered, have seating, and have areas where wheel-
chair users can move independently; sidewalks should be made accessible with ramps of appropriate 
slope. Bus stops with transparent surfaces such as glass that are difficult to perceive should be marked 
with 7.5 cm wide contrasting colored warning strips on both the inner and outer surfaces at a height of 
130 cm-140 cm for the first level, 90 cm-100 cm for the second level, and 10 cm-30 cm for the third level. 
The height of the bus stop signs from the ground should be at least 220 cm. Sufficient lighting should be 
provided at the bus stops. 

Accessibility Regulations at Train Stations and Airports
Due to inadequate infrastructure in areas such as train stations and airports that operate 24/7, many indi-
viduals with disabilities require staff assistance in order to travel. This situation limits individuals’ right 
to independent movement and equal access to services. Therefore, standardization of indoor accessibility 
must be ensured, and effective passenger assistance programmers must be implemented.
Passenger assistance services should be provided at specific times at each stop and station, with reserva-
tions made in advance; these reservations should be made by the passengers up to two hours before the 
journey. Assistance without a reservation should be provided when reasonably feasible.
The complexity of the decision-making process during ticket reservation and the inadequacy of alterna-
tives, such as inaccessible ticket vending machines, create additional barriers for persons with disabilities. 
Therefore, ticket sales systems should be simplified, and accessible options should be increased.
For individuals who cannot stand for long periods of time, ticket queues at stations and airports should 
include bars to lean on; these bars should be wide enough to allow wheelchairs and prams to pass through. 
Informative leaflets should be distributed and placed in easily accessible locations.
Waiting areas and cafeterias should be made accessible, and special rooms with seating areas should be 
created for individuals with autism spectrum disorder, dementia or cerebral palsy. Rest areas should in-
clude sections suitable for guide dogs for individuals travelling with guide dogs.
Trains should provide sufficient space for wheelchair users, and these areas should be expanded to accom-
modate individuals with disabilities. During the ticket purchase process, systems should be developed that 
give priority to disabled individuals in the selection of open seats. These systems should be monitored; 
for example, individuals who use crutches, tripods, walkers, or guide dogs should be given priority in seat 
selection.
All toilets should be designed to be accessible in a way that allows independent movement; mainline train 
stations should allow step-free access or provide level boarding from the street to the platform (e.g., the 
train floor should be at the same level as the platform) [8].

Recommendations for pavements and footpaths: To ensure that people with disabilities and disad-
vantaged individuals can move around comfortably and without difficulty on pavements and pedestrian 
walkways, there must be sufficient space for movement, free space below head height (free of plants and 
signs that pose a hazard), a flat and non-slippery surface with contrasting colors, the presence of guidance 
and warning devices, and simple, understandable, visually and audibly supportive materials. The pave-
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ment and pedestrian path surface must be slip-resistant and facilitate movement. The fixtures and fittings 
on the surface (manhole covers, grates, etc.), trees, billboards and advertising panels, flower beds, rubbish 
bins and similar urban furniture should not contain any arrangements that would endanger the mobility of 
persons with disabilities and interrupt the continuity of access. There should be no plants or signs at head 
height below 220 cm on the pedestrian path that pose a hazard. 
The height of the kerb separating the pedestrian pavement and the vehicle road should be no less than 3 
cm and no more than 15 cm, and a ramp with a width of 90 cm and a maximum slope of 8% should be 
installed at an appropriate location on the pavement at pedestrian crossings. There should be no trees, 
billboards, flower beds, rubbish bins or similar urban furniture on the pedestrian walkway and pavement. 
Simple markings, directional and informative equipment that can be perceived and interpreted by people 
with intellectual disabilities should be used on pedestrian walkways and pavements [9,10].

Recommendations for areas used for recreation, relaxation, and sports: Public areas such as parking 
lots should have wide spaces, pedestrian paths, entrances, and parking lots that allow children, adults, and 
the elderly to enter and exit with their vehicles. Protection against adverse weather conditions should be 
provided, and adequate lighting should be available. Rest stops should be placed along long paths in recre-
ational, park, and open areas. Plants and surrounding structures should not be located at eye level in a way 
that could cause harm, and plants should be regularly inspected to ensure they do not pose a risk to people. 
Structures such as rest areas, concert halls, and open-air theatres should be designed according to the needs 
of disadvantaged individuals. The size of seats or seating areas, accessibility to these spaces, and objects 
that can be used in common areas within the space (taps, barbecue areas, exercise equipment, etc.) should 
be arranged so that they are accessible to everyone [11]. Accessible relief maps should be placed at the 
entrances to the areas to support the independent movement of users. Sports areas should be designed so 
that all individuals, whether disabled or not, can benefit equally; their architectural and hardware features 
should comply with universal design principles.
Each piece of sports equipment should have signs providing information, guidance, and warnings regard-
ing its use; these signs should be simple and understandable, especially for individuals with cognitive 
impairments, and should be supported by visual and auditory materials.

Recommendations for buildings used for education, health, and work: Buildings accessible to individ-
uals with disabilities should be designed to eliminate physical barriers both indoors and outdoors. Wall and 
door edges should be rounded, surfaces should be smooth, and passageways should be free of sharp pro-
trusions. Floors should be non-slip, and thresholds and mats should be at the same level as the floor. From 
the entrance onwards, directional signs, colored markings, Braille alphabet, and audio systems should be 
used; visual symbols should be used for individuals who cannot read or write. The building should be 
single storey if possible; multi-storey buildings should have lifts, ramps, and wheelchair lifting systems. 
Doors, corridors, toilets, and equipment for wheelchair users should be at accessible heights; doors should 
be designed to show the opposite side. The location and structure of buildings and libraries used for educa-
tion should be such that they are not affected by external noise. Tables and chairs should be movable, and 
the heights of some furniture should be adjustable. Furniture should have rounded edges rather than sharp 
ones. The space between desks should be wide enough to allow for easy passage. In areas with fixed seat-
ing, there should be sufficient space for wheelchair users. Sound amplification devices should be installed 
in areas where large groups will be trained and gathered. Countertops, taps, work desks, and sinks should 
be arranged so that everyone can use them independently. Taps should be designed to be opened and closed 
with a lever rather than by turning [4,5,12].
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In order for disadvantaged individuals to actively participate in society and urban life and enjoy equal 
access to fundamental rights, accessibility must be taken into account not only in housing but also in all 
structures such as educational, healthcare, office, and park facilities. In this context, access, guidance, 
emergency safety, and building design principles should be comprehensively addressed by designing and 
implementing standards for access to the building first, and then to spaces within the building.

Conclusion
Disadvantaged individuals should not be viewed as a separate group from society, but rather as a natural 
and integral part of the social structure. Cities should be designed and organized in a way that ensures 
equal access to fundamental rights for all individuals. Accessibility is of vital importance not only for 
people with disabilities, but also for anyone who may encounter situations such as ageing or temporary or 
permanent mobility limitations. Therefore, all urban environment elements, from transportation systems 
to public buildings, should be designed in accordance with accessibility principles, and inclusive solutions 
should be implemented in areas such as guidance, circulation, safety, and comfort. This approach is a fun-
damental requirement for sustainable and equitable urban living.
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ABSTRACT

This paper examines the environmental impacts of renewable energy use in cities and focuses on how these impacts 
can be managed through spatial planning. The analysis, developed through Turkey’s energy policies and planning 
practices, explores the Karapınar SPP and İzmir WPP examples in detail and proposes solutions based on approach-
es such as environmental justice, cumulative impact assessment, and multi-scale planning strategies. In addition, 
innovative practices in countries such as Germany, China, Denmark, and the Netherlands are evaluated compara-
tively. As a result, in the energy transformation of cities, not only production but also environmental sustainability, 
social participation, and spatial integration should be targeted.
Key words: Renewable energy, urban planning, environmental impact, energy transformation, energy justice

Introduction

Renewable energy is of strategic importance in terms of increasing energy demand, combating 
climate change, and sustainable urbanization. In the face of the environmental impacts of fossil 
fuels, clean energy sources are also associated with energy security, social justice, ecological 
balance, and economic resilience. Cities are key actors in this transformation due to their high 
energy demand and planning authority.
Global agreements such as the Paris Agreement and the European Green Deal promote renew-
able energy strategies at the urban scale. This study examines the integration of renewable ener-
gy into spatial planning in Turkey and evaluates multi-scale strategies to mitigate environmental 
impacts. The case of Turkey is addressed in a comparative framework with countries such as 
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China, Germany, Denmark, and the Netherlands, analyzing institutional structures, planning 
scales, environmental assessments, and participation processes with a holistic approach.

2.	ENERGY AND ENVIRONMENT RELATIONSHIP
2.1.	Fossil Fuel-Based Energy Systems and Environmental Degradation
Fossil fuels significantly contribute to environmental degradation through pollution and carbon 
emissions, posing sustainability and geopolitical risks.

2.2.	Environmental Impacts of Renewable Energy Systems
Despite being cleaner, renewable energy systems can still cause environmental issues like land 
use conflicts and impacts on wildlife.

2.3.	Life Cycle Assessment (LCA) and Renewable Energy
LCA highlights that renewable energy technologies have substantially lower total emissions 
than fossil fuels across their full life cycle.

2.4.	Energy and Environment Dilemma in Turkey
Turkey’s energy transition faces challenges due to misalignment between planning and environ-
mental impact processes, despite ambitious climate goals.

3.	TURKEY’S ENERGY POLICIES AND PLANNING APPROACHES

Turkey’s energy policies have evolved from state-led growth to liberalization, but weak coordi-
nation with spatial planning limits renewable integration and causes public opposition.

4.	MULTI-SCALE SPATIAL PLANNING PRACTICES

4.1.	National Scale

Although YEKA regions are designated considering national energy needs and resource poten-
tial, this process generally operates top-down and lacks coordination with local plans.

4.2.	Regional Scale

While designating energy production regions, environmental thresholds, protected areas, and 
land-use pressures should be evaluated together. Southeastern Anatolia’s hydropower, Central 
Anatolia’s solar, and the wind potential of the Aegean and Marmara regions require specific 
planning approaches.

4.3.	Urban and Local Scale

Municipalities can integrate solar energy systems for rooftops into plan notes and imple-
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ment cooperative-type production and energy projects supported by local administrations 
(e.g., Seferihisar model).

5.	INTERNATIONAL CASES AND SUCCESS MODELS

5.1.	Germany: “Energiewende” Model

Germany socialized renewable production through energy cooperatives. As of 2023, 47% of 
electricity production is provided by renewable sources. Public participation has become a le-
gal obligation in the planning system.

5.2.	China: Planned Wind-Solar Zones

China aims to limit environmental impact by pre-designating mega energy zones. Pre-investment 
infrastructure and environmental assessment processes are integrated into national strategy.

5.3.	Denmark: Neighborhood-Based Energy Systems

In Copenhagen, micro energy grids are established at the neighborhood scale, supported by smart 
meters and digital monitoring platforms.

6.	CASE STUDY: KARAPINAR SPP AND İZMİR WPP

6.1.	Karapınar Solar Power Plant (SPP)

With 1350 MW installed capacity, this project is one of the largest in Europe and was construct-
ed on barren non-agricultural lands in Konya. Although land-use pressure was low, public partic-
ipation in the planning process remained weak.

6.2.	İzmir Wind Power Plants (WPP)

WPPs in districts such as Aliağa, Karaburun, and Bergama experienced conflicts with coastal 
tourism, agriculture, and bird migration routes. The opposition from NGOs and citizen initia-
tives revealed how environmental impacts and social acceptance may clash.

7.	PLANNING-BASED SOLUTION PROPOSALS

7.1.	Standardization of Spatial Suitability Analyses

Planning should be supported by multi-layered data such as slope, solar duration, wind data, pro-
tection statuses, and groundwater relationships.
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7.2.	Cumulative Impact Assessment (CIA)

EIA processes should not be limited to individual projects; the total impact of multiple projects 
within the same basin should be considered.

7.3.	Mandatory Participatory Planning Processes

Energy investments cannot be sustainable without public approval and ownership. Therefore, 
participation must be legally defined at all levels.

8.	POLICY AND LEGISLATION STRATEGIES

8.1.	Integration of Planning and Legislation

8.2.	Promotion of Energy Cooperatives

8.3.	Just Transition and Energy Poverty

Main Results
This study shows that cities are not only energy production points in renewable energy invest-
ments but also environmental impact managers, social mediators, and sustainability actors. Tur-
key’s energy transition process, despite successful infrastructures, needs improvement in terms 
of social acceptance, environmental sensitivity, and spatial integration. In this context:

•	 Energy and spatial planning integration must be ensured.
•	 Participatory, transparent, and scientific planning processes should be encouraged.

Conclusion

This study shows that renewable energy investments go beyond energy production, requiring 
management of environmental impacts, social participation, and integration of planning scales. 
In Turkey, the gap between energy policies and spatial planning poses risks to environmental 
sustainability and social acceptance. Cases like Karapınar SPP and İzmir WPP emphasize the 
importance of social and ecological sensitivity alongside technical feasibility. Therefore, future 
energy projects should adopt multi-scale planning, ensure participatory and transparent process-
es, conduct holistic environmental impact assessments, and strengthen local government capac-
ity. Energy policies based on these principles will form the foundation for a sustainable and just 
energy transition.
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ABSTRACT

This study investigates the transition of Kahramanmaraş’s public transportation system from a fragmented mini-
bus-based model to a centralized municipal bus network, emphasizing its impact on passenger satisfaction. A structured 
13-item Likert-scale survey was conducted with 85 participants at key transit hubs, and the results were analyzed using 
both SPSS and Artificial Neural Networks (ANN). Statistical analysis revealed improvements in service frequency and 
comfort, while concerns remained regarding access to travel information and complaint handling. The ANN model 
was developed to assess the relative importance of socio-demographic and behavioral variables in shaping satisfaction. 
Permutation-based feature importance analysis indicated that gender, particularly female respondents, was the most 
influential factor, followed by private vehicle ownership and educational background. These findings reveal pronounced 
differences in service perception across user groups. Notably, young passengers, especially university students, played a 
crucial role in shaping feedback due to their high share among public transport users. The study demonstrates the value 
of AI-based tools for identifying complex patterns in survey data and informing user-centered transit planning. By inte-
grating statistical and machine learning approaches, this research offers practical insights for designing more inclusive 
and sustainable urban mobility strategies, not only in Kahramanmaraş but also in similar mid-sized metropolitan areas.

Keywords: Kahramanmaraş, Public Transportation, SPSS, ANN, Survey Analysis 

Introduction 

Kahramanmaraş is a metropolitan city in southern Türkiye with a population of approximately 1.2 million. 
The urban center comprises the districts of Dulkadiroğlu and Onikişubat. The city’s public transportation 
system operates a fleet of around 510 buses across 10 main routes, supported by the Kahramankart smart fare 
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system. The system in the city was, historically, fragmented among municipal buses, private public buses, and 
minibuses. This lack of coordination resulted in overlapping routes, underutilized vehicle capacity, and overall 
inefficiency.

To address these issues, a major transformation was initiated in 2015, by replacing minibus fleets and consoli-
dating services into a unified public bus network. To evaluate the outcomes of this transformation, a structured 
survey was conducted in 2023 with 85 participants. The survey included 13 Likert-scale questions grouped 
under four categories: usability, system information, customer satisfaction, and comfort.

Passenger satisfaction in public transport is often influenced by key quality factors such as accessibility, punc-
tuality, cleanliness, and seat availability (1,2). While traditional statistical approaches have long been used for 
analysis, recent advances in artificial intelligence (AI) particularly neural networks and deep learning methods 
have significantly improved prediction accuracy and interpretability in transport-related studies (3,4). These 
methods improve satisfaction analysis and support demographic profiling, helping to create more inclusive and 
responsive transportation plans (5).

This study applies AI-based models to survey data from Kahramanmaraş to identify key factors shaping public 
transportation satisfaction and explore the utility of AI in evaluating and improving urban mobility systems.

Main Results

The survey analysis highlights key aspects of user perceptions regarding Kahramanmaraş’s updated public 
transport system. While overall satisfaction is moderate, certain features are clearly seen as strengths, whereas 
others reveal areas needing improvement. These insights help pinpoint which parts of the system are effective 
and which require enhancement.

The ANN model showed good predictive performance, with an average error of about one point (MAE = 
1.075), indicating it effectively captured the link between socio-demographic factors and passenger satis-
faction.

The study used descriptive statistics and an ANN model to identify key socio-demographic factors affect-
ing satisfaction. Gender, especially being female was the most influential variable, followed by private 
vehicle ownership. Education, marital status, and employment also affected satisfaction, but less signifi-
cantly.

The results show that service frequency is the most positively rated aspect of the new system, especial-
ly benefiting students and workers, while access to travel information received the lowest satisfaction. 
Women expressed lower satisfaction with crowding and driver behavior, emphasizing the need for gen-
der-sensitive planning. The ANN analysis reinforced gender and car ownership as key factors shaping 
satisfaction. Given that most respondents were young and tech-savvy, improvements like mobile apps and 
real-time tracking are recommended to enhance the user experience.
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Conclusion

This study used a structured survey and ANN model to evaluate passenger satisfaction with Kahraman-
maraş’s updated public transport system. Results showed improved satisfaction due to better vehicles, ca-
pacity, and maintenance. However, challenges like resistance to change and economic factors persist. The 
ANN analysis highlighted education, gender, employment, and marital status as key influences on satisfac-
tion. Overall, AI methods proved valuable for understanding diverse user perspectives and guiding more 
user-focused, data-driven, and sustainable transport policies within a broader urban mobility framework.
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ABSTRACT

This study emerged from the need for a sustainable motivation strategy in non-governmental organization (NGO) vol-
unteering. In various fields of NGO work, the sustainability and contribution of volunteers are crucial due to differing 
dynamics. Focus was placed on young volunteers as it is important to have more young people in this field and for sus-
tainability. To enhance volunteer motivation, it was first necessary to examine volunteering and volunteer motivations 
in detail. For this in-depth analysis, data was collected using qualitative methods by observing 2 volunteer activities and 
7 interviewing volunteers. In order to make sense of the details of the volunteering process and sustainable strategies, I 
examined volunteering within the framework of the socio-ecological model, which considers individual processes in re-
lation to their contexts and interactions. This is because volunteer motivation is a process shaped and influenced by var-
ious contexts. Within this framework, volunteer motivation was contextualized on four levels: individual, group, indi-
vidual-group interaction, and institution & leadership interaction. The findings showed that while volunteer motivation 
begins with individual processes such as personal development and interest, it becomes sustainable through institutional 
factors such as organizational belonging, group structure, group interactions, leadership characteristics, and institutional 
structure. These contexts interact with and influence each other. This study should be expanded by considering volun-
teers’ social environments, families, societal norms, and policies, and by including volunteers from various other NGOs.
Key words: volunteering motivation, socio-ecological model, context interaction

Introduction

Volunteering is defined as a form of planned prosocial behavior in which individuals engage in activities for 
the benefit of society without expecting any personal gain (Güder & ÖGSD, 2006; The Public Policy and 
Management Institute, & the Committee of the Regions, 2009; United Nations Volunteer, 2015). Studies on 
volunteer motivation have generally focused on personality traits; however, inconsistent results have been 
obtained (Akhtar, 2019; Tortumlu & Uzunbacak, 2021; Bulut, 2021). Volunteer motivation scales developed 
in the context of Turkey indicate that individuals are driven to volunteer by factors such as the desire to help, 
values, and social interaction (Çevik, 2015; Akiş, 2019).
This study approaches the volunteering process holistically by addressing not only initial motivation but also 
sustainability. The socio-ecological model was preferred to understand volunteering, as this model comprehen-
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sively evaluates the individual’s interaction with multilayered environments such as family, institutions, and 
society (Bronfenbrenner, 1979; Bronfenbrenner, & Evans,  2000).
Within the framework of the socio-ecological model, volunteering was addressed as a process that develops 
from the individual level through environmental and social contexts. Therefore, this study aims to contribute 
to the improvement of volunteer management by thoroughly examining the relationship between volunteering 
and institutional structure as well as group dynamics.

Main Results
According to the observations, team dynamics significantly impact volunteers’ motivation and performance. 
Volunteers working with close friends demonstrated higher motivation and willingness to take on tasks. 
Mixed-gender teams were observed to be more energetic than homogeneous ones. While individual tasks were 
less preferred, volunteers appeared more committed and satisfied when working alongside professional staff. 
Regarding team size, the most efficient working structure was found in small teams of 2–3 members; as team 
size increased, it became harder for volunteers to take ownership of tasks.
On the other hand, the participation of managers had a positive effect on volunteers’ attitudes. When the man-
ager attended meetings, volunteer engagement and willingness to express themselves increased, decisions 
were more easily adopted, and tasks became more feasible. However, close friend groups constantly validat-
ing each other hindered the emergence of new ideas and suppressed the participation of other team members. 
Although the inclusion of volunteers in decision-making initially had a positive impact, motivation decreased 
when their suggestions were not met. This revealed a significant difference between having a say in decisions 
and actually being effective.
In the individual interviews, the focus was on how team structuring affects volunteer motivation and perfor-
mance. As a result, some sub-themes were eliminated, while others were combined. Ultimately, four main 
themes emerged: individual, group, individual-group interaction, and leader-system. Sub-themes included 
self-planning, personal development, interest, and helping at the individual level; group composition, group 
size, and task distribution at the group level; belonging and communication in individual-group interaction; 
and supportive leadership, leader’s sincerity, leader’s volunteer experience, professionalism, knowledge about 
volunteering, open-mindedness, volunteer involvement in decision-making processes, regular meetings, and 
feedback at the leadership-system level.
At the individual level, helping and personal development were identified as primary motivations for joining 
volunteering. In the individual-group interaction level, communication and a sense of belonging were seen as 
important. At the group level, task sharing and responsibility stood out. At the leadership and system level, 
systematic work, one-on-one communication, and volunteers being recognized individually were found to 
have a positive effect on motivation. Overall, it was concluded that the sustainability of volunteer motivation 
is determined by team structure and management processes.
While internal communication and a sense of belonging increase motivation, close friend groups may neg-
atively affect other members. When leaders recognize volunteers and work within a systematic structure, 
sustainable motivation is supported. Feedback and the gradual inclusion of volunteers in decision-making 
processes were also found to be important. Volunteer motivation should be considered not only based on 
individual factors but also in conjunction with team and leadership dynamics. It is evident that volunteer 
motivation is a dynamic and multilayered structure that changes over time. While volunteering often begins 
due to individual reasons, its sustainability is influenced by factors such as team structure, communication, 
leadership, and institutional systems.
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Conclusion

By addressing volunteer motivation in context, this study can serve as a guide for civil society organizations 
to develop strategies. It is recommended to include interviews with individuals who have quit volunteering in 
order to better understand the factors that reduce motivation. 
As a limitation, factors such as family, social environment, and societal norms related to volunteering were 
not sufficiently addressed. Additionally, the influence of public perception of volunteering and state policies 
should also be examined. In this way, volunteer motivation can be evaluated with a more holistic and sustain-
able approach. Furthermore, since data were collected from volunteers of a single NGO, future studies should 
expand the sample to include different organizational types (foundations, federations, etc.) and NGOs working 
in various fields to improve the quality and validity of the research.
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ABSTRACT

Turkish cities have become pivotal arenas for the daily negotiations of identity, belonging, and inclusion amid height-
ened global migration and urbanization. Although extensive research has focused on major metropolitan centers such 
as Istanbul and Ankara, the lived experiences of young migrants in secondary cities remain underexplored. This study 
investigates how young foreigners navigate social inclusion in Sakarya, a northwestern Turkish city with a growing 
population of international students and migrants. These urban spaces often lack the multicultural infrastructure and pol-
icy frameworks unlike larger cities. Adopting a qualitative approach, the research employs autoethnography and digital 
narrative analysis to explore how youth create informal networks and digital communities to foster a sense of belonging. 
Drawing on the researcher’s own experience and the observation of online peer spaces, the study identifies key barriers to 
inclusion: language limitations, institutional invisibility, cultural disconnect, social isolation, and overreliance on digital 
communities for belonging. The paper argues that recognizing these grassroots forms of social participation is crucial 
for building more inclusive and resilient urban futures. It calls for increased involvement of youth perspectives in local 
integration strategies, particularly in secondary cities where institutional resources are limited but social creativity thrives. 

Key words: Youth Migration, Social Inclusion, Secondary Cities, Sakarya

Introduction 

Scholars and policymakers have long been interested in migration, especially in Western Europe and 
North America, where integration is commonly defined as the process through which newcomers are 
assimilated into society (1,2). In Türkiye, a country characterized by both past and present waves 
of forced migration, this process takes place in the context of distinct social, political, and cultural 
factors (3). Migration is more than just a physical shift; it is a profoundly psychological shift that 
includes cultural displacement, identity change, and environmental adaptation (4). Migration has a 
variety of repercussions that influence both the migrants and the host society (5). It presents problems, 
especially in areas with little institutional capacity for social cohesion (7), but it also has the ability 
to enhance local culture and bring in key human capital (6,7). In everyday interactions, migrants are 
frequently subjected to social stigmatization, which erodes their sense of identity and belonging by 
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establishing imperceptible barriers (8,9). Youth are particularly susceptible to these obstacles since 
they are a group that is socially active and shapes the future. The transitional period of their lives and 
their vulnerability to exclusionary behaviors present significant difficulties for migrant youth in terms 
of social inclusion (10). In addition to affecting their own well-being, their integration or lack thereof, 
has long-term effects for social inclusion and advancement (11,12). For the purpose of creating effec-
tive, long-lasting inclusion policies, it is therefore essential to comprehend the lived experiences and 
perspectives of migrant youth.  

This research focuses on Sakarya, a secondary urban city in Türkiye that has seen an increase in the 
number of young migrants and international students. Secondary cities in Türkiye frequently lack in-
clusive policy frameworks and strong multicultural infrastructures, in contrast to the country’s larger 
cities. The purpose of this study is to investigate how difficult it is for young migrants to integrate 
socially in these environments. Through a qualitative approach, specifically digital narrative analysis 
and autoethnography, the research explores how young people negotiate community, social exclu-
sion, and belonging in both real-world and virtual contexts. By doing this, it hopes to educate schol-
ars, public society, and decision-makers on the changing needs of young migrants in metropolitan 
areas like Sakarya that have received little attention.

Main Results

The results of the study show that migrant youth in Sakarya encounter a wide range of difficult ob-
stacles to social inclusion. The main ones include the widespread experiences of daily prejudice and 
social stigma, cultural isolation, and the lack of institutional support in secondary cities. Participants 
frequently express feeling “in-between,” as though they are not totally established in their commu-
nities of origin or fully assimilated into the host society. Nonetheless, the study also emphasizes the 
tenacious and adaptable tactics used by young migrants. Digital platforms become essential places for 
identity creation, community building, and emotional support when formal inclusion mechanisms are 
not available. Youth can create new networks of belonging in Türkiye while preserving international 
relationships using social media, messaging applications, and university-based online forums. 

Furthermore, autoethnographic reflections show how everyday encounters in urban settings—like 
public transportation, schools, and local markets which act as both negotiating and excluding spaces. 
Young migrants acquire sophisticated coping mechanisms to deal with these situations, such as se-
lective social interaction, cultural translation, and linguistic adaption. Overall, the findings imply that 
migrant youth actively create alternative forms of social belonging, even when institutional inclusion 
is still restricted in secondary cities like Sakarya. These digital and grassroots tactics must to be ac-
knowledged as valid integration methods and used to inform local policymaking.
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Conclusion

The experiences of young migrants in Sakarya provide insight into how social inclusion is changing 
in secondary cities, where official integration systems are frequently lacking. Instead of only point-
ing out the challenges these young people encounter, this study highlights how they might develop 
resilience through digital connectivity, cultural negotiation, and informal networks. These results 
show how young migrants have agency in creating their own social realities, challenging traditional 
notions of inclusion as a process that is institutionally regulated or driven by policy. Given the current 
state of migration in Türkiye, where big urban centers have received the majority of attention, this 
viewpoint is particularly pertinent. It is important to acknowledge secondary cities like Sakarya as 
important locations for both innovation and exclusion. The knowledge gathered here indicates that 
youth-centered, technologically-aware, and locally relevant inclusion methods are required. Ignoring 
the actual, everyday reality of young migrants, particularly in digital settings, puts social cohesion at 
danger and increases marginalization. 

Future studies should examine comparison examples in various secondary cities in Türkiye or the 
surrounding area in order to comprehend the diversity of experiences among young migrants. Fur-
thermore, interdisciplinary research combining policy analysis, participatory techniques, and digital 
ethnography might provide deeper, more useful findings. In order to create genuinely inclusive urban 
futures, the perspectives of young migrants must be elevated from the periphery to the forefront of 
academic and policy discussions.
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ABSTRACT

Cultural sustainability is of great importance in terms of education policies and youth strategies as an approach that 
aims to transfer social, cultural and historical accumulations to future generations. This study examines the oppor-
tunities offered for children and youth in the focus of cultural sustainability. Within the scope of the research; It was 
aimed to evaluate various application areas such as cultural heritage education curriculum contents, artistic activities, 
digital cultural platforms, national and local government supported programs. The data obtained as a result of the 
literature review was transferred with qualitative methods. The findings show that cultural sustainability requires not 
only the preservation of cultural values, but also the transfer of these values ​​to young generations in meaningful and 
participatory ways. In addition, it was concluded that cultural opportunities play an important role in terms of social 
belonging and the development of creative expression skills, and intercultural communication. The study provides 
guidance for politicians and educators by suggesting inclusive and innovative strategies in educational, social and 
digital areas to strengthen cultural sustainability.

Keywords: Cultural sustainability, child, youth, city, education

Introduction

On a global scale, social transformations have accelerated due to the impact of digitalization. The preservation of 
cultural values ​​and their transmission between generations are becoming more critical than ever in such cases. The 
risk of weakening local cultures, especially due to dynamics such as digitalization, urbanization and globalization, 
has made cultural sustainability an important topic in the sustainable development agenda. Although culture is not di-
rectly included as a target within the framework of the United Nations 2030 Sustainable Development Goals (SDGs), 
it is seen as a fundamental factor in achieving all goals.

In this context, cultural sustainability does not only mean preserving the past; it also means reproducing cultural 
heritage under today’s conditions and especially transferring it to children and young generations. Young generations 
play a critical role both as carriers of cultural diversity and as actors who will shape the society of the future. There-
fore, cultural opportunities offered to children and young people are an important indicator in terms of the effective-
ness of sustainable cultural policies. The effects of global digitalization and urbanization on cultural heritage in the 
context of sustainable development goals have been emphasized before (UNESCO, 2019).

This report examines the scope, qualities and accessibility of cultural opportunities offered with a focus on children, 
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youth and the city; and evaluates how these opportunities function in terms of cultural sustainability. In addition, 
the roles of different institutions (education, local government, civil society, etc.) in this process and inferences are 
presented through application examples.

Main Findings

1. Youth sports centers, social development centers, and public education centers established by national administra-
tive bodies and local governments greatly affect the sustainability of cultural activities. Applications such as culture-art 
workshops, digital cultural content, local storytelling workshops, mobile cultural tools, conferences, folk dance courses, 
museum visits, and youth camps contribute to the development of cultural belonging in children and young people. Some 
companies have also been established to bring these programs to a sustainable structure and they also contribute to the 
increase in intercultural communication. The role of local governments in cultural activities is similarly addressed in 
Göker’s (2022) study. Cultural sustainability activity types have different areas of impact according to target groups.

Activity Type Target Group Impact Area
Culture-art workshops 12-18 years old Creativity, participation
Digital cultural content 15-25 years old Access to information, diversity
Local storytelling workshops 10-16 years old Cultural transfer, belonging
Mobile cultural tools Rural areas Accessibility, equal opportunities

Table 1. Cultural Sustainability Activity Types and Impact Areas

2. In order for cultural heritage education and transfer not to be limited to school-based programs; activities are organized 
and projects are developed to increase the active participation of the family and society in the process. A comprehensive 
analysis on cultural sustainability education strategies was made by Erten (2021).

3. Although regional inequalities in access to cultural events and projects are striking, sustainability is ensured with the 
spread of digital education. While children and young people living in big cities can access more cultural events, these 
opportunities are quite limited in rural areas. In order to ensure cultural sustainability, digital content production should 
be increased, and incentives such as financing, transportation, and awards should be provided for participation in projects 
and events.

4. Digital cultural content (art, documentaries, local stories, etc.) is increasingly consumed among young people. Univer-
sal cultural elements are increasing in digital content, but local cultural elements need to be increased as digital content. 
Due to the increase in digital content, the need to eliminate regional inequalities has also been emphasized by Keleş and 
Bilgin (2018).

5. Projects carried out by civil society organizations in the field of cultural sustainability play an important role, especially 
in reaching disadvantaged groups, but the impact of these projects is usually limited to the duration of the project.

Conclusion

Ensuring cultural sustainability means not only preserving the past, but also keeping cultural diversity alive and carry-
ing it into the future. Children and young people are of critical importance as both transmitters and transformers of this 
process. In this context, the diversity, inclusiveness, and sustainability of the cultural opportunities offered to them are 
decisive in terms of the success of cultural sustainability. Raising awareness of families, supporting them economically, 
and increasing incentives will be effective in ensuring cultural sustainability.

Cultural digital content should be added in order to balance cultural opportunities regionally, and portable culture-art units 
(mobile library, traveling theater, etc.) for rural areas should be expanded. Activities and models that include families and 
society in the process should be added to interdisciplinary programs that include local cultural elements integrated into 
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school curricula. Local governments should institutionalize cultural activities within the framework of sustainable cultur-
al policies by removing temporary events. Local cultural content production should be encouraged on digital platforms, 
and creative areas (e.g. digital storytelling workshops) should be created where young people can take part as producers 
in these contents. Cooperation models should be supported and successful practices and projects should be supported to 
increase the impact of civil society in cultural sustainability studies.
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ABSTRACT

This study offers a critical review of the literature on urban security and crime prevention policies, based on the discourse 
of “safe cities for all.” Existing literature often frames security through physical spatial arrangements, surveillance tech-
nologies, and the efficiency of law enforcement. However, these policies frequently overlook how they reproduce social 
inequalities and marginalize vulnerable groups. Security measures are predominantly concentrated in economically valu-
able and central urban areas, while peripheral neighborhoods—often inhabited by low-income communities, women, and 
other disadvantaged groups—are excluded from these protections. This spatial imbalance in the distribution of security 
reinforces urban inequality. Although surveillance systems are presented as neutral, they tend to prioritize protecting spe-
cific parts of the city, thereby deepening spatial and social exclusion. The literature also shows that current urban security 
policies are often shaped by gendered assumptions, which limit the mobility and participation of vulnerable groups in 
urban life. The study argues that the discourse of “safe cities for all” remains structurally incomplete in practice. It calls 
for a shift toward a rights-based approach to the city, emphasizing the need for inclusive and equitable security policies 
that center the experiences and needs of marginalized populations.

Key words: Urban Security, Right to the City, Spatial Justice, Surveillance Systems, Urban Inequality

Introduction

Contemporary cities have become heterogeneous social spaces where increasingly diverse social groups 
coexist based on differentiated needs. Cities are not merely collections of physical structures; they are 
also arenas where social relations and inequalities are materially manifested. This growing diversity 
necessitates comprehensive regulation in terms of social security. Historically, urban security and crime 
prevention policies have primarily been developed as technical solutions aimed at reducing crime rates. 
Interventions such as surveillance camera systems, increased police presence, enhanced lighting, and 
spatial design have constituted the main tools of these policies. However, such approaches often fail 
to adequately consider variables such as individuals’ social positions, physical differences, or gender 
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identities. Moreover, these interventions tend to be standardized across urban populations, overlooking 
the fact that perceptions of safety, experienced threats, and everyday life practices differ significantly 
across various urban groups and neighborhoods. In particular, the security experiences of disadvantaged 
groups—such as women and persons with disabilities—highlight the need to question the inclusiveness 
of existing policies. The discourse of “safe cities for all” is strongly emphasized in many global policy 
documents, most notably in the United Nations Sustainable Development Goals. Yet the extent to which 
this discourse is reflected in urban space and whether it truly applies to everyone remains a critical ques-
tion that warrants close attention. 

Today, urban security policies are largely concentrated in central, economically valuable, and strategi-
cally significant areas of cities in terms of capital accumulation. In these zones, perceptions of safety 
are reinforced through advanced surveillance systems, increased police presence, and consistent public 
services. Urban space is aestheticized and reshaped to appeal to specific segments of the population. 
Within this framework, the subjective security perceptions, lived experiences, and needs of disadvan-
taged groups—such as the poor, women, and other marginalized communities—are rendered invisible. 
In contrast, peripheral urban areas, where these groups predominantly reside, are often excluded from 
security policies altogether. This reveals the fragmented and selective nature of urban security imple-
mentation, clearly indicating who is deemed worthy of protection and safe living within the city. Physi-
cally under-resourced and infrastructurally neglected, these marginalized urban peripheries have become 
zones where multiple threats—such as social exclusion, discrimination, and insecurity—converge. In 
this context, urban security is not merely a technical issue but also a deeply embedded problem of class-
based, gendered, and spatial inequalities.

In the existing literature, studies on urban security predominantly focus on physical arrangements, crime 
statistics, and technical prevention strategies, while the everyday experiences of vulnerable groups with-
in urban space receive limited attention. However, the concept of security is not only about eliminating 
physical threats or enforcing spatial regulations; it is also directly linked to individuals’ ability to exist 
freely and equally in all areas of life. This study questions the extent to which urban security and crime 
prevention policies are accessible, inclusive, and equitable from the perspective of disadvantaged groups, 
including women, the poor, and other marginalized populations. It critically analyzes the discourse of 
“safe cities” by asking whose needs are prioritized and who is excluded or marginalized in current pol-
icies. Focusing particularly on the experiences of vulnerable groups, the study explores the spatial and 
social dimensions of urban security practices. From a right to the city perspective, it aims to demonstrate 
that security is not solely a matter of physical safety, but a multidimensional right intrinsically linked 
to social equality, accessibility, and participation. Accordingly, this approach enables a critical analysis 
of existing security policies and opens a discussion on the need to develop alternative frameworks that 
center the presence and needs of vulnerable groups in urban life. 

 Main Results

The literature review conducted within the scope of this study clearly reveals how urban security policies con-
tribute to the reproduction of spatial and social inequalities. Security policies are not applied uniformly across 
the city; rather, they are implemented in a class-based and selective manner that prioritizes certain spaces 
and social groups over others. One of the most significant findings is that urban security measures are pre-
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dominantly concentrated in central areas of the city, which are economically valuable and strategic in terms 
of capital accumulation, while peripheral neighborhoods inhabited by the poor, marginalized, or vulnerable 
communities are systematically neglected (Coaffee, 2003; Low, 2006).

This pattern is not limited to the spatial distribution of security services; it also reflects how surveillance 
technologies and spatial regulation strategies are deployed in ways that further deepen existing inequalities. 
For instance, surveillance cameras, security barriers, and street lighting systems are commonly found in tour-
ist zones, commercial districts, and upper-income neighborhoods. In contrast, informal settlements, social 
housing areas, and disadvantaged communities are often deprived of such infrastructure (Graham & Marvin, 
2001; Koskela, 2000).

For individuals with disabilities, the accessibility of urban spaces is a fundamental condition for a safe and 
dignified life. However, in many cities, the inadequacy of sidewalks, the inaccessibility of public transporta-
tion, and physical barriers in public spaces significantly limit the participation of disabled individuals in urban 
life (Gümüş, 2015, p. 15). This situation contributes to a persistent sense of insecurity among people with 
disabilities. As Garland-Thomson (2002, p. 7) notes, “Disabled women face dual exclusion based on both 
gender and disability. This intersection generates profound insecurity in their urban experiences.” Similarly, 
Lyon (2001, p. 56) argues that “although modern surveillance systems operate under the premise of enhanc-
ing security, they restrict the capacity of subjects to move freely within space.”

In parallel, the security perceptions and needs of various vulnerable groups—such as women, the poor, and 
individuals with disabilities—are either rendered invisible or treated as part of a homogenized urban subject 
in policy documents. This indicates that, in practice, the discourse of “safe cities for all” is often transformed 
into an exclusionary structure that fails to account for the lived realities of specific populations (Mitchell, 
2003; Smith, 1996).

These findings challenge the assumption that current urban security policies are purely technical and politi-
cally neutral. On the contrary, security practices are deeply intertwined with existing social and economic in-
equalities in cities. They tend to protect certain spaces and communities while neglecting—or even categoriz-
ing—others as potential threats. Therefore, it becomes evident that urban security cannot be achieved through 
technical solutions alone. Instead, security policies must be re-evaluated through a rights-based, inclusive, 
and equitable lens that centers the needs and lived experiences of vulnerable groups, including women, the 
poor, and other marginalized populations.

Conclusion

This study demonstrates that urban security policies cannot be limited to physical interventions alone; they 
must be understood in relation to deeper structural issues such as social exclusion, spatial and accessibility 
inequalities, and broader forms of societal vulnerability. The literature review shows that security measures 
are largely concentrated in central urban areas, while poor individuals, women, and other vulnerable groups 
residing in peripheral neighborhoods are systematically excluded from such policies. This highlights that 
the discourse of urban security is not inclusive but selective, and that it reinforces existing forms of social 
exclusion in the city.

The research contributes to the literature by emphasizing that security is not merely a technical matter but 



211

 

is inherently linked to social justice, accessibility, visibility, and the right to equal urban life. As Lefebvre 
(1968) argues, the “right to the city” is not only about access to urban space but also about participation in 
its production. This notion is closely tied to the principles of social equality, participation, and spatial justice 
(Lefebvre, 1968/1996).

Seemingly neutral technical solutions—such as surveillance systems and physical design—draw attention to 
the exclusionary, gender-blind, and class-blind nature of current security approaches and raise critical ques-
tions about how disadvantaged groups can participate more actively in urban planning. Future research may 
focus on how security policies can be monitored at the implementation level and how spatial regulations can 
evolve alongside shifting social perceptions. Ultimately, this study argues for a reconceptualization of urban 
security beyond narrow crime-prevention frameworks, toward an understanding grounded in social justice, 
spatial equality, and human rights.
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ABSTRACT

Understanding the emotional and social ties that young people establish with the city they live in, their level 
of knowledge about cultural values and their attitudes towards local decision-making processes are important 
for the creation of participatory and inclusive urban policies. Addressing the perceptions of young individuals 
towards the city from a multidimensional perspective is necessary for local governments to develop youth-cen-
tred strategies. Developing a sense of belonging to the city where young individuals live, recognising and 
valuing the historical and cultural heritage of that city, and the desire to be actively involved in urban deci-
sion-making processes can be shown among the multidimensional components mentioned.
This study aims to examine the interactions of young people living in İnegöl with the city within the frame-
work of urban belonging, cultural awareness and participation tendencies in local government. The three con-
cepts focussed on in the research, on the one hand, strengthen the identity ties that the individual establishes 
with the city, on the other hand, contribute to the formation of a more democratic, participatory and conscious 
society structure. In the research, the survey technique was used as a quantitative data collection method and 
the attitudes of high school students towards these three basic concepts were analysed. The findings reveal that 
young people’s urban belonging is in a significant relationship with cultural awareness, while their desire to 
participate in local government is strengthened by the sense of belonging. In this context, the study offers sug-
gestions for local governments to involve young people more in the process and contributes to understanding 
the relationship of youth with the city in İnegöl. The research draws attention to the role of young citizens in 
the perspective of future city management.

Key words: Urban Belonging, Cultural Awareness, Participation in Local Governance, Inegol

Introduction 

This research aims to analyse the forms of relationship that high school students studying in İnegöl district 
establish with the city. The research is structured to understand young individuals’ urban belonging, cultural 
awareness levels and their tendency to participate in local government. The main objectives of the study are 
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to examine the emotional and social attachment of high school students to the city they live in, their knowl-
edge and participation levels regarding the cultural structure of the city, and their desire and attitudes towards 
having a say in the city administration. The importance of the study stems from the fact that young people are 
seen not only as future citizens, but also as active individuals who have the potential to shape today’s urban 
life. In particular, revealing the perceptions of high school age individuals about the city and their desire to 
participate in local governance will contribute to the youth-oriented shaping of urban policies. In addition, 
this research is also noteworthy in terms of local governments and education policies in terms of providing 
unique data on the youth profile in İnegöl.

The theoretical basis of the research is based on three basic concepts: urban belonging, cultural awareness and 
participation in local government. Urban belonging refers to the emotional bond, level of social integration 
and tendency to take responsibility towards the city where individuals live (Tuan, 1977; Pretty, Chipuer & 
Bramston, 2003) and includes the individual’s sense of ownership towards the city and integration with its 
spatial and social environment. The formation of urban belonging, especially in young individuals, is directly 
related to variables such as the level of social interaction, satisfaction with urban life and access to urban 
services (Scannell & Gifford, 2010). Urban belonging also has an important role in the construction of sus-
tainable urban life and social integration (Manzo & Perkins, 2006).

Cultural awareness encompasses individuals’ level of knowledge about the historical and cultural values, 
traditions, symbols, festivals and social heritage of the city they live in and the sensitivity they develop to-
wards these values (Banks, 2001). Cultural awareness strengthens the historical and symbolic aspect of the 
bond that young individuals establish with the city. Information about local history and culture in educational 
institutions, opportunities to participate in cultural activities and contacts with the society are effective in the 
development of this awareness (Ünlü & Yıldız, 2016). Individuals with developed cultural awareness can 
become more sensitive, more participatory and more embracing individuals towards the identity of the city 
they live in (Dimitriadis & Kamberelis, 2006).

Participation in local governance encompasses the desire and actions of individuals to participate directly 
or indirectly in the decision-making processes of the city they live in (Michels, 2011). Youth participation 
in local government is not only a governance issue, but also an issue that needs to be addressed in terms of 
democratic citizenship education (Checkoway, 2011). In particular, taking the views of high school students 
on decision-making processes increases their sense of belonging to the city and contributes to the internal-
isation of democratic values (Sherrod, Flanagan & Youniss, 2002). Participation can be achieved not only 
through representative means such as elections, but also through volunteering, youth assemblies, community 
activities and feedback mechanisms.

Main Results

In this study, the perceptions and attitudes of young people studying high school in İnegöl district regarding 
these three basic concepts were analysed through the data collected by the questionnaire method developed by 
the researcher. In the study, the convenience sampling method was adopted and data were collected by using 
the face-to-face survey method with 429 students between January and May 2025. The results obtained are 
given in Table 1.
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Item Yes No

I generally participate in social and cultural events held in İnegöl. %25,4 %74,6

I follow current developments related to İnegöl. %74,3 %25,7

I participate in activities organized by associations, foundations, or any other 
organizations in İnegöl. %13,9 %86,1

I follow local festivals and events in İnegöl. %38,1 %61,9

I have a good knowledge of İnegöl’s history and geographical features. %42,6 %57,4

I have seen most of İnegöl’s important buildings and historical artifacts. %82,4 %17,6

I can name most of İnegöl’s symbols. %88,1 %11,9

I would like to participate in various youth groups formed for İnegöl’s future. %87,6 %12,4

I think young people should be represented in local government. %78,2 %21,8

I believe that the participation of young people in local governments posi-
tively affects decision-making processes. %82,5 %17,5

While the research findings contribute to understanding the level of integration of young people with 
the city, they also aim to provide data that will guide the youth-oriented policy-making processes of 
local governments. Understanding young people’s attachment to the city they live in, their interest 
in cultural values and their capacity to interact with local governments is considered to be a critical 
necessity for shaping not only today’s but also the city governments of the future.

Conclusion

The findings of the research show that the bond of high school students studying in İnegöl with the 
city is strong in some dimensions and limited in some dimensions. 88,1% of the students stated that 
they could count the symbols of İnegöl and 82,4% stated that they saw most of the important buildings 
and historical artefacts of the city. These rates show that students have developed a visual and sym-
bolic familiarity with the city. However, it was observed that this cognitive level of awareness was not 
reflected to the same extent in active cultural participation. For example, only 25.4% of the students 
stated that they regularly participate in social and cultural activities in İnegöl. Similarly, the rate of 
participation in the activities of associations, foundations or other organisations remained at a very 
low level of 13.9%. This situation reveals that the level of cultural awareness is based on knowledge 
and observation and does not turn into participation. On the other hand, the majority of the students 
(87.6%) stated that they would like to participate in the communities to be formed by young people 
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for the future of İnegöl, 82.5% believed that young people would positively affect local government 
decisions, and 78.2% stated that young people should be represented in local government. These data 
show that young people have a high tendency to participate in local governance, but this tendency 
has not yet found a sufficient institutional or practical response. As a result, it can be concluded that 
the relationship between students and the city is strong at the symbolic and intellectual level, but this 
relationship has not been effectively

REFERENCES 

1.	 Banks, J. A. (2001). Cultural diversity and education: Foundations, curriculum, and teaching (4th ed.). Boston: 
Allyn & Bacon.

2.	 Checkoway, B. (2011). What is youth participation? Children and Youth Services Review, 33(2), 340–345. 
https://doi.org/10.1016/j.childyouth.2010.09.017

3.	 Dimitriadis, G., & Kamberelis, G. (2006). Theory for education. New York: Routledge.
4.	 Manzo, L. C., & Perkins, D. D. (2006). Finding common ground: The importance of place attachment 

to community participation and planning. Journal of Planning Literature, 20(4), 335–350. https://doi.
org/10.1177/0885412205286160

5.	 Michels, A. (2011). Innovations in democratic governance: How does citizen participation contrib-
ute to a better democracy? International Review of Administrative Sciences, 77(2), 275–293. https://doi.
org/10.1177/0020852311399851

6.	 Pretty, G. H., Chipuer, H. M., & Bramston, P. (2003). Sense of place amongst adolescents and adults in two rural 
Australian towns: The discriminating features of place attachment, sense of community and place dependence in 
relation to place identity. Journal of Environmental Psychology, 23(3), 273–287. https://doi.org/10.1016/S0272-
4944(02)00079-8

7.	 Scannell, L., & Gifford, R. (2010). Defining place attachment: A tripartite organizing framework. Journal of En-
vironmental Psychology, 30(1), 1–10. https://doi.org/10.1016/j.jenvp.2009.09.006

8.	 Sherrod, L. R., Flanagan, C. A., & Youniss, J. (2002). Dimensions of citizenship and opportunities for youth de-
velopment: The what, why, when, where, and who of citizenship development. Applied Developmental Science, 
6(4), 264–272. https://doi.org/10.1207/S1532480XADS0604_14

9.	 Tuan, Y. F. (1977). Space and place: The perspective of experience. Minneapolis: University of Minnesota Press.
10.	 Ünlü, A., & Yıldız, S. (2016). Kültürel miras bilincinin geliştirilmesinde sosyal bilgiler derslerinin önemi. 

Uluslararası Sosyal Bilgilerde Yeni Yaklaşımlar Dergisi, 1(1), 18–34.



216

 	  

Use of Agricultural Lands in Turkey and 
Product Tracking Decision Support System

Zeynep Gizem KILIÇ

Dokuz Eylül University, İzmir, Turkey, zeynepgklc@gmail.com

ABSTRACT
This study introduces a web-based decision support system aimed at monitoring agricultural land use and crop produc-
tion trends across Turkey. The system allows users to analyze historical data from 2019 to 2023 by selecting a province 
and crop category (cereals, fruits, vegetables). It offers interactive visualizations through charts and geographic maps. 
In addition to analysis, the system also includes a prediction module developed with Python’s scikit-learn library, 
using linear regression to forecast production quantity and cultivated area for 2024. The platform is built with PHP 
and open-source libraries like Leaflet.js and Chart.js, ensuring accessibility and low cost. This project, supported by 
TÜBİTAK 2209-A, aims to contribute to sustainable agriculture by supporting data-driven decision-making for farmers, 
researchers, and policymakers.

Keywords: Agriculture, Decision Support System, Crop Prediction, Data Visualization, Machine Learning

Introduction 

Agricultural sustainability has become a growing concern for developing economies like Turkey, where 
decreasing farmland, changing climate conditions, and a shrinking farming workforce threaten national food 
security. With over 38 million hectares of land and diverse crop categories, Turkey presents both a challenge 
and an opportunity for data-driven agricultural reform. This study introduces a decision support system de-
signed to visualize and predict agricultural production and land use at the provincial level.

The platform allows users to interactively explore historical data (2019–2023) for three major crop groups 
(cereals, fruits, vegetables). It provides visual analyses via Chart.js and spatial patterns through Leaflet.js 
maps. One of the core features of the system is the prediction module, which uses a linear regression model 
implemented in Python’s scikit-learn to forecast production quantity and cultivated area for the upcoming 
year (2024).

The system, developed using PHP and MySQL, offers a scalable and low-cost solution accessible via web 
browsers. It enables farmers, policymakers, and researchers to monitor agricultural trends, identify regional 
patterns, and make data-informed decisions. Ultimately, this research contributes to digital agriculture trans-
formation by offering a practical and accessible tool that supports sustainable rural development strategies.
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Main Results
 
The developed system enables users to view and compare agricultural statistics in a visual and dynamic way. 
For example, by selecting “Silage Maize” and the province of “Izmir,” users can observe production trends 
and cultivated area changes from 2019 to 2023. The map interface highlights geographical differences in crop 
distribution, while the charts display annual variations, peaks, and declines.

Additionally, the prediction model forecasts 2024 production quantity and cultivated area using historical 
input features. The results show that production quantity is not solely dependent on the size of the cultivated 
land, but also influenced by annual yield variations and external conditions. For instance, in some years, inc-
reased production was achieved with less cultivated area, indicating efficiency gains.
Users can also access prediction error margins (e.g., Mean Absolute Error), which provide insights into the 
model’s reliability. This functionality strengthens confidence in decision-making based on the outputs. The 
interface is user-friendly and suitable for various stakeholders, from researchers to local farmers.

Figure 1. Provincial-level visualization of cultivated area using Leaflet.js
A table should be inserted like the one below and referred in the text. Please avoid vertical rules 
and shading in table cells.

Production 
(tons)

Cultivated Area (de-
care)

Predic-
ted

3,079,394 548,252 ❌
3,239,681 550,010 ❌
3,198,662 539,896 ❌
3,622,924 566,489 ❌
3,646,781 582,120 ❌
3,670, 638 597,751 ✅

Table 1. Forecasted production and cultivated area for silage maize in Izmir (2024)
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As shown in Table 1, the predicted values for 2024 suggest a modest increase in both production and cul-
tivated area…

Conclusion

This research demonstrates how digital technologies can effectively support sustainable agriculture by com-
bining historical data analysis and predictive modeling. The developed decision support system enables 
stakeholders to make informed choices based on interactive maps, trend analysis, and data-driven forecasts. 
More than just visualizing past agricultural performance, the system provides actionable insight into future 
planning needs.

The implementation of open-source technologies such as Leaflet.js, Chart.js, and scikit-learn also showcases 
a cost-effective model that can be adapted for broader use in different regions or extended to real-time moni-
toring applications. Future improvements could include the integration of weather data, satellite imagery, or 
yield estimation via remote sensing to enhance prediction accuracy and system capabilities.

Ultimately, the project not only contributes to the digital transformation of the agricultural sector in Turkey 
but also offers a replicable framework for data-supported decision-making in rural development worldwide.
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ABSTRACT

Microplastic (MP) contamination in terrestrial ecosystems—especially in intensively managed agricultural soils—
has emerged as a growing environmental and agronomic threat. This paper synthesizes insights from recent inter-
national research to elucidate the primary sources of MPs in agricultural soils, including plastic mulches, biosolids, 
composts, and irrigation with treated wastewater. MPs have been shown to alter soil structure, reduce microbial and 
enzymatic diversity, impair root development, and act as vectors for pollutants. Furthermore, they can disrupt carbon 
and nitrogen cycling, contributing to greenhouse gas emissions. Climate change may exacerbate microplastic (MP) 
pollution in soils by altering degradation rates, mobilization patterns, and biological interactions, thereby intensifying 
the ecological risks posed by MPs in terrestrial ecosystems. Addressing gaps in management and research, through 
harmonized methodologies and sustainable land management strategies, is essential to reduce soil MP pollution and 
maintain agro-ecosystem resilience in line with global sustainability goals. 

Key words: Microplastic, Soil pollution, Agriculture, Sustainability, Environmental risk.

Introduction

The extensive use of plastics in agriculture—such as mulching films, greenhouse covers, sludge amend-
ments, and irrigation systems—has inadvertently contributed to increasing microplastic (MP) loads in 
terrestrial environments. Although marine MP pollution has been studied more intensively, emerging 
evidence now highlights agricultural soils as critical “sinks” for MPs. Recent studies report MP concen-
trations in farmland soils exceeding 40,000 particles/kg, particularly in areas where plastic mulching and 
sludge are common practices (Medyńska-Juraszek et al., 2023; Cai et al., 2024). This abstract critically 
reviews recent international studies to understand (i) the primary sources and pathways of soil MPs, (ii) 
the physicochemical and biological impacts on soil systems, (iii) potential threats to food safety and eco-
system integrity, and (iv) mitigation opportunities aligned with sustainability goals. 
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Main Results

1. Sources and Distribution
Primary sources of MPs in agricultural soils include plastic mulch films, composts, treated wastewater 
irrigation, and biosolid applications (Medyńska-Juraszek et al., 2023; Chia et al., 2023). Atmospheric 
deposition and plastic degradation also contribute to widespread contamination (Wang et al., 2022). 
Fibers and fragments are the dominant forms, with PE, PP, PVC, and PET being the most commonly 
identified polymers (Qiu et al., 2022).
2. Impacts on Soil and Crops
MPs alter soil bulk density, aggregate stability, and water retention capacity (Gao et al., 2025; Mbachu et 
al., 2021). They also influence microbial community structure and suppress enzymatic activities vital for 
nutrient cycling (Gao et al., 2025; Qiu et al., 2022). Root development is impaired, and oxidative stress 
responses in plants are frequently reported (Gao et al., 2025).
3. Environmental and Climate Risks
MPs in soil may enhance greenhouse gas emissions via increased soil respiration and disrupted car-
bon-nitrogen cycles (Chia et al., 2023). MPs also act as vectors for persistent organic pollutants and 
heavy metals, further aggravating soil pollution (Wang et al., 2022; Chia et al., 2021).
4. Research Gaps and Standardization Needs
Current challenges include the absence of unified extraction and quantification protocols for soil MPs, 
lack of deep-soil profile monitoring, and underrepresentation of long-term field-scale studies  (Wang et 
al., 2022; Pan et al., 2024).

Table 1. Common polymer types and their primary agricultural sources
P o l y -
mer Typical Agricultural Source D o m i n a n t 

Form
PE Mulch films, irrigation systems Film, Fragment
PP Fertilizer bags, containers Fiber, Pellet
PVC Irrigation pipes, covers Fragment

PET Textile fibers, compost addi-
tives Fiber

Conclusion
Soil-based microplastic contamination presents a growing environmental challenge that threatens soil 
functionality, crop health, and overall ecosystem integrity. In agricultural contexts, the ubiquity of MPs—
primarily from mulch films and organic amendments—requires immediate scientific, regulatory, and 
societal attention. Future efforts should focus on method harmonization, bio-based material development, 
and integration of MP mitigation into sustainable land management frameworks.
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ABSTRACT

Plastic recycling facilities play a significant role in reducing plastic pollution; however, if not managed holistically, 
they can pose serious environmental and health risks. This study evaluates key issues such as waste management, 
emission control, wastewater discharge, and occupational exposure risks in recycling facilities through an integrated 
and preventive environmental management perspective. The proposed framework emphasizes the importance of pro-
active risk assessments, pollution prevention strategies, and alignment with circular economy principles, highlighting 
transparency, sustainability, and public health protection within the recycling sector.

Key words: Plastic recycling, Environmental management, Pollution prevention, Circular economy, Risk assessment

Introduction

Plastics are widely used in various stages of modern life, including packaging, textiles, construction, au-
tomotive, electronics, medicine, and agriculture, and have become a source of persistent environmental 
and biological problems. The waste management hierarchy includes prevention, reuse, recycling, energy 
recovery, and ultimately disposal; however, for plastic waste, disposal techniques such as landfilling 
and environmentally unsound incineration are still commonly employed. Recent research has focused 
on environmentally friendly or energy-efficient alternatives such as biodegradation, pyrolysis, chemical 
recycling, and plastic-to-fuel technologies.
With the escalating global plastic waste crisis, there is an urgent need to develop sustainable waste man-
agement strategies (Geyer et al., 2017). Recycling has emerged as a key approach to reduce plastic pol-
lution and conserve resources (Sambyal et al., 2025). However, studies have shown that without proper 
management practices, recycling facilities themselves can become sources of environmental contam-
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ination (Hopewell et al., 2009, Dong et al., 2024; Merrington et al., 2024). Uncontrolled emissions, 
contaminated wastewater, and microplastic release during mechanical processes have raised concerns 
among regulatory bodies and communities (Blettler et al., 2017). This study proposes an integrated and 
preventive environmental management approach to assess the environmental performance of plastic re-
cycling facilities. 

Main Results

Environmental Discharge Standards for Plastic Recycling Facilities in Türkiye
The following tables represent the regulatory discharge limits that plastic recycling facilities in Türkiye must 
comply with, as outlined in the Regulation on Water Pollution Control (SKKY). These standards include limits 
on various physical, chemical, and biological parameters for wastewater discharged from solid waste recycling 
and disposal plants, as well as other industrial-type effluents.

Table 20.5: Sector – Other Industrial Wastewaters (Backwash Waters of Drinking Water Filters and Similar)

Parameter Unit Composite Sample 
2-Hour

Composite Sample 24-
Hour

Chemical Oxygen De-
mand (COD)

(mg/L) 100 70

Total Suspended Sol-
ids (TSS)

(mg/L) 150 100

pH - 6–9 6–9

Table 20.6: Sector – Solid Waste Recycling and Disposal Facilities

Parameter Unit Composite Sample 2-HourComposite Sample 24-
Hour

Chemical Oxygen De-
mand (COD) (mg/L) 700 500

Total Kjeldahl Nitrogen (mg/L) 20 15
Total Suspended Solids 
(TSS) (mg/L) 200 100

Oil and Grease (mg/L) 20 10
Total Phosphorus (P) (mg/L) 2 1
Total Chromium (mg/L) 2 1
Chromium (Cr⁶⁺) (mg/L) 0.5 0.5
Lead (Pb) (mg/L) 2 1
Total Cyanide (CN⁻) (mg/L) 1 0.5
Cadmium (Cd) (mg/L) 1 0.5
Iron (Fe) (mg/L) 10 5
Fluoride (F⁻) (mg/L) 15 10
Copper (Cu) (mg/L) 5 3
Zinc (Zn) (mg/L) 5 3
Fish Bioassay (ZSF) - 2 2
pH - 6–9 6–9
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1. Emission and Wastewater Management

 Recycling operations often release volatile organic compounds (VOCs), particulate matter, and pro-
cess-related contaminants. Inadequate ventilation and lack of closed-loop systems can exacerbate air 
quality issues. Similarly, wastewater generated from washing and separation processes may contain high 
levels of organic load, suspended solids, and chemical residues (Hahladakis et al., 2018). Advanced 
treatment systems, effluent monitoring, and reuse strategies are essential to minimize water pollution.

2. Microplastic Leakage and Residual Waste

Mechanical recycling processes such as shredding and grinding can release microplastics into the envi-
ronment if containment measures are insufficient (Meng et al., 2021). Furthermore, residual fractions that 
are non-recyclable often end up in landfills or incineration, contributing to secondary pollution. Source 
separation, improved sorting technologies, and product design for recyclability are critical to reduce 
unrecoverable waste.

3. Occupational and Community Health Risks

Workers in recycling facilities are exposed to chemical fumes, noise, and physical hazards. Long-term 
exposure to such environments can result in respiratory issues, skin conditions, and ergonomic injuries. 
Nearby communities may also be at risk from fugitive emissions and inadequate buffer zones. A preven-
tive management plan including occupational health surveillance and community engagement is vital.

4. Policy and Circular Economy Integration

The implementation of regulatory standards such as BAT (Best Available Techniques), EIA (Environ-
mental Impact Assessment), and ISO 14001 can support environmental compliance. Integrating recycling 
operations into circular economy frameworks ensures resource efficiency and environmental justice. 
Eco-design, producer responsibility, and real-time environmental monitoring should be institutionalized.

Conclusion

Plastic recycling must evolve from a reactive waste diversion tool into a model of preventive environ-
mental stewardship. A whole-system approach—incorporating pollution prevention, health and safety, 
regulatory compliance, and community involvement—is imperative. By aligning recycling operations 
with sustainability goals and circular economy principles, long-term environmental and societal benefits 
can be achieved. 
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ABSTRACT

Navigating public transport in unfamiliar cities challenges newcomers such as tourists or students, especially those 
without smartphones or local knowledge. BussPoint is a conceptual IoT- and AI-enabled bus stop touchscreen system 
designed to enhance urban mobility in mid-sized cities worldwide, including Sakarya, Turkey. Touchscreens display 
real-time bus routes, multi-stage transfer plans, and payment options—such as smart card top-ups, bank card transac-
tions, and QR-code tickets. Users can input individual or group “waiting” requests, which are verified by AI cameras 
tracking total passenger counts. A gamified incentive system awards free passes based on points earned through user 
interaction, fostering greater engagement. This inclusive design aims to empower users globally and can be adapted 
to systems like Sakarya’s Kart54, promoting smart, youth-driven mobility.

Keywords: IoT, AI, smart cities, urban mobility, big data

Introduction

Public transport inefficiencies - such as unclear schedules, long waiting times, and limited real-time 
information - disproportionately affect both residents and visitors in mid-sized cities around the world. 
In places like Sakarya, Turkey, individuals arriving from abroad or neighboring regions,  tourists and 
students for example, as well as some local residents, often struggle to navigate the system, particularly 
without access to local tools like the Sakarya Ulaşım mobile app. 

This study introduces BussPoint, a conceptual IoT- and AI-enabled touchscreen system intended to im-
prove the inclusivity and functionality of bus stops in urban areas. The system is designed to display 
real-time bus route information, accommodate multi-passenger waiting inputs, and utilize AI-powered 
cameras to estimate crowd sizes. It also envisions multi-stage journey planning and compatibility with 
diverse payment options, including QR-code tickets and smart cards such as Sakarya’s Kart54. 
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Additionally, a youth-oriented web portal featuring gamified incentives is proposed to boost engagement 
and interaction. By integrating these elements, BussPoint outlines a forward-looking approach to public 
mobility - positioning Sakarya as a representative model for broader global adaptation. 
 	
Main Results

The proposed BussPoint system envisions bus stops equipped with touchscreen panels, offering a us-
er-friendly interface that could be adapted to various urban transport networks, such as Sakarya Ulaşım in 
Sakarya, Turkey. These screens are expected to display an interactive map showing real-time bus routes 
and stops, enabling users to search for buses and plan journeys that involve multiple stages - such as con-
nections across university districts or different parts of a city, as seen in Lisbon or Sakarya.

Passengers would be able to submit “waiting” requests for individual or group travel (more than one) 
by selecting a simple on-screen option. These inputs could be verified using AI-powered cameras with 
motion detection capabilities, which will help estimate passenger numbers by monitoring boarding and 
departure activities. In addition, IoT components (potentially based on affordable platforms like Raspber-
ry Pi and connected via Wi-Fi or 4G)  transmit data to a cloud-based server. This information might then 
be used by an algorithm to suggest more efficient scheduling, for example by recommending additional 
buses during peak hours in busy regions such as Ankara or Sakarya.

The system is also expected to support a variety of payment methods. These may include smart card top-
ups, bank card payments, cash, and QR-code-based ticketing. In the latter case, users would scan a QR 
code, pay online, and receive a digital single or multi-use QR ticket that becomes invalid after boarding. 
This approach is inspired by systems already in use in several European countries.

To promote active participation, particularly among younger users, a dedicated web portal could be in-
troduced. This platform might allow users to suggest schedule improvements or provide feedback, with 
a gamified points system offering rewards such as free passes - one pass per three valid contributions, for 
instance. Unlike mobile-only solutions, the physical touchscreen interface would also ensure access for 
individuals without smartphones, supporting a more inclusive user experience. Figure 1.

In a city like Sakarya, BussPoint may have the potential to integrate with existing infrastructure such 
as the Kart54 card system. If implemented, this concept could enhance public transport accessibility 
for students, tourists, and other groups, while also helping to reduce waiting times and improve overall 
efficiency.
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Figure 1. Example UI

Conclusion

BussPoint offers a flexible and inclusive concept for improving how people move through cities, espe-
cially those unfamiliar with local transport systems. By combining touchscreen access, real-time data, 
and group-based input with AI and IoT technologies, it aims to make public transport more approachable 
for everyone, from students and tourists in Sakarya to residents in cities like Ankara or Lisbon.

Rather than relying solely on smartphones, BussPoint provides a shared, on-site experience that could 
better serve a wider range of users. Its youth-focused web portal, with gamified incentives, adds a layer 
of civic engagement that is often missing in traditional transit systems. While still at the conceptual stage, 
the model points toward a future where smart technologies help shape more responsive and user-friendly 
urban mobility. Further exploration, particularly around predictive scheduling and real-world trials, help 
unlock its full potential.

REFERENCES 

1.	 Elassy M, Al-Hattab M, Takruri M, Badawi S. Intelligent transportation systems for sustainable smart cities. Sci 
Direct. 2024;1(1):12-28.    

2.	 Chen L, Wang Y. IoT in Smart Urban Mobility. J Smart Cities. 2024;7(2):33-50.    
3.	 Kim S. AI for Urban Transport Optimization. Proc Int Conf Smart Cities; 2023 Jun 20; Ankara, Turkey. Ankara: 

Tech Press; 2023. p. 88-95.



229

 	  

Youth-Led Social Innovation and Urban Resilience in Conflict-Affected Periph-
eries: Case Reflections from the Chenab Valley and Delhi’s Informal Settlements

Abdul Manan Zargar1, Shakir Ul Mateen2
                   

 1Dokuz Eylul University, Izmir, Türkiye, abdulmananzargar74@gmail.com, 
ORCID: 0009-0007-1878-3970

                       2 Independent researcher, Indian administered Kashmir, uubair@gmail.com, 
Orchid: 0009-0008-6443-6192

ABSTRACT

This paper examines how youth in conflict-affected and marginalized urban spaces—such as the Chenab Valley of Indian 
administered Jammu & Kashmir and the informal settlements of Delhi—play a crucial but underrecognized role in build-
ing resilient urban futures. Through field research, participatory community profiling, and NGO-interventions in both 
rural-urban fringe zones and inner-city slums, the study investigates youth-led responses to urban challenges, including 
poor health infrastructure, environmental degradation, unsafe public spaces, and limited civic representation. Drawing 
from a blend of ethnographic fieldwork and programmatic data from ChildFund India and independent mapping of Sanjay 
Colony in New Delhi, and villages of Doda district, the paper proposes a framework of ‘resilient citizenship’ where youth 
are not just beneficiaries but agents of systemic change. This framework is positioned within the broader global debates 
on urban resilience, digital governance, and participatory democracy. The findings challenge metropolitan-centric urban 
discourse and call for new policy imaginaries that integrate youth into localized, adaptive governance systems—partic-
ularly in zones of protracted neglect.

Keywords: Urban Resilience, Youth Innovation, Chenab Valley, Informal Settlements, Participatory Governance

1.	 Introduction 

Urban resilience has become a focal concept in 21st-century city planning, yet it often fails to include the 
agency of youth in regions marred by systemic fragility. Cities on the periphery—those shaped by both geo-
graphic marginality and political conflict—offer distinct insights into how resilience is practiced from below. 
This study brings together two such sites: the conflict-affected Chenab Valley in northern India and Sanjay 
Colony, a resettled urban slum in Delhi. Both regions highlight the interlinkages between exclusion, precarity, 
and innovation.
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2.	 Methods

The research employs mixed methods:
I.	 Community Profiling and Participatory Rural Appraisal (PRA) techniques in both Sanjay Colony and 

villages in Doda District (Chenab Valley).
II.	 Field data collected through partnerships with ChildFund India and local civil society actors. 
III.	 Informal interviews, stakeholder engagement with teachers, Anganwadi workers, doctors, and youth 

activists. 
IV.	 Supplemented by secondary data from municipal records and open-source climate vulnerability in-

dexes.

3.	 Findings

1.1	 Sanjay Colony: Resilience Amidst Urban Neglect

In Sanjay Colony, a compact, high-density informal settlement, key resilience challenges include:

I.	 Water insecurity, poor health services and unhygienic waste management. 
II.	 High prevalence of anemia among young women (based on field screening).Youth mobilization led to 

successful campaigns on millet awareness (200+ homes reached) and peer-led workshops on Anemia 
and reproductive health (49 women attended).

III.	 Door-to-door data collection for community mapping helped identify several uncredentialed health-
care providers and supported collaboration with some local clinics and NGOs like Dipalaya and Child-
Fund India.

 
 
3.2 Chenab Valley: Navigating Dual Marginalities

I.	 Persistent governance gaps in the Chenab region intersect with environmental vulnerability (land-
slides, cloud bursts, high seismic activity, climate change events leading to glaciel melt and water 
scarcity).

II.	 Young people have begun digital mobilization via informal collectives and campaigns demanding 
greater political attention, safer roads, better schools, and healthcare centers.

III.	 Despite limited institutional support, youth-run organizations like Ababeel Foundation and Furqan 
trust have come up as alternative platforms for civic expression and trauma-informed social work. 

4. Discussion

These youth-led initiatives demonstrate that resilience is not merely infrastructural but deeply social and par-
ticipatory. The state often views these communities through a lens of dependency or risk; however, the empir-
ical cases illustrate their proactive role in knowledge co-production, local problem-solving, and micro-level 
governance. Urban resilience cannot be a top-down affair. Policy frameworks should shift from “managing 
vulnerability” to “nurturing agency,” especially in areas recovering from conflict or living under the shadow 
of informality.
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5. Conclusion and Recommendations

Youth across informal and conflict-affected geographies are not passive subjects but dynamic stakeholders in 
reimagining urban life. These youth-led initiatives demonstrate that resilience is not merely infrastructural but 
deeply social and participatory. The state often views these communities through a lens of dependency or risk; 
however, the empirical cases illustrate their proactive role in knowledge co-production, local problem-solving, 
and micro-level governance. Policy frameworks should shift from “managing vulnerability” to “nurturing 
agency,” especially in areas recovering from conflict or living under the shadow of informality. Governments, 
especially at the municipal and regional levels, must:

I.	 Institutionalize youth advisory councils for planning.
II.	 Support peer education models in public health.
III.	 Fund community mapping and digital storytelling initiatives to amplify hyperlocal urban knowledge.
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ABSTRACT

This paper aims to explore, in a multidimensional manner, how architectural and public design decisions in urban spac-
es affect individual psychology, social participation, and quality of life. Analyses based on different population groups—
women, the elderly, the youth, and the general population—highlight that well-designed spaces have long-term positive 
effects not only on individuals but also on society as a whole. Considering impacts such as mental well-being, economic 
savings, social integration, and reduced burden on the healthcare system, the societal responsibility of architecture is 
discussed.

Key words: Architectural Design, Urban Spaces, Quality of Life, Public Landscape, Urban Sociology

INTRODUCTION
Architectural design is not limited to the creation of physical structures; it is a planning discipline that can pro-
foundly affect human behavior, emotional states, social relationships, and even national economies. In urban 
life, spaces play a determining role in areas ranging from identity development to social belonging. This study 
examines the individual and societal impacts of architectural decisions across various age and social groups, 
emphasizing the indirect yet decisive power of design choices.

METHOD
This study employs a qualitative research methodology, combining descriptive analysis, literature review, and 
sociological observation supported by statistical data. Data sources include institutions such as TÜİK (Turkish 
Statistical Institute), WHO, OECD, and the Ministry of Health of the Republic of Türkiye, as well as academic 
literature.

FINDINGS AND EXAMPLES

1. Public Landscape and Societal Well-Being
Public areas enriched with shaded walking paths, sports equipment, bike lanes, and playgrounds serve to pro-
tect individuals’ physical and mental health. According to the Ministry of Health (2023), obesity rates are 15% 
lower in neighborhoods with such facilities. These areas also strengthen family bonds and foster social soli-
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darity by bringing together diverse segments of society.
2. Spatial Comfort and Social Connection for the Elderly
For elderly individuals living on fixed incomes, access to energy-efficient and water-saving housing reduc-
es economic burdens. Moreover, spatial features such as walking paths, seating areas, and shaded spots in 
parks help prevent social isolation. According to WHO (2022), depression rates among elderly individuals in 
age-friendly cities are 30% lower.
3. Urban Socialization Among Youth
University students residing in areas near campuses that are integrated with social life show improvements in 
academic success, social integration, and psychological resilience. According to OECD (2021), students with 
access to social spaces achieve 17% higher academic success. Poorly planned campus surroundings lacking 
social support can trigger loneliness and addictive behaviors.
4. Accessibility and Quality of Life for Women
Living spaces designed for women that incorporate safety, accessibility, and childcare support have signifi-
cantly increased employment rates. According to TÜİK (2022), women’s participation in the workforce rose 
by 22% when they had access to childcare services. Additionally, adequate lighting, social amenities, and pe-
destrian-oriented designs in public spaces ease women’s active participation in daily life.

DISCUSSION

The socio-psychological effects of architecture and urban planning decisions are often overlooked in long-
term planning. However, these decisions can shape an individual’s mental state, health, and social relation-
ships. Designing public spaces to be inclusive, accessible, and participatory is a requirement of social justice. 
The ability of vulnerable groups—such as women, the elderly, and youth—to actively participate in daily life 
is directly linked to spatial sensitivity. In your opinion, based on which criteria and with what central objec-
tives are newly designed areas in our country being developed?

CONCLUSION

Architectural design shapes not only the physical but also the mental and social world of individuals.
Public landscapes and building designs must offer livability for various segments of society.
Designs developed with this sensitivity contribute to both public health and economic policies in the long 
term.
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ABSTRACT

This study presents a model of urban resilience strengthened by social innovation, aiming to promote fair and inclusive 
participation of individuals with autism in urban life in Sakarya. Key barriers such as sensitivity to sensory stimuli, lack 
of guidance, unprepared personnel, and spatial discrimination were identified. Based on the diagnostic criteria of DSM-5, 
WHO (2023) guidelines, and global case studies, this approach proposes solutions involving sensory-friendly areas, icon-
based guidance, trained public personnel, and participatory governance. The model is fully aligned with SDG 10 and SDG 
11, aiming to establish not only an accessible but also participatory urban vision in Sakarya.

Key words: Autism Spectrum Disorder, Urban Innovation, Social Resilience, SDG 11, Sakarya

Introduction 

Individuals with autism face many challenges in urban life, including sensory overload, social exclusion, and 
spatial complexity. In Turkey, planning processes are largely designed for neurotypical individuals, rendering 
cities inaccessible for the neurodiverse. In this context, our study proposes a resilience model supported by 
social innovation, aiming for the equal participation of autistic individuals in city life.

Main Results

The study defines four primary intervention areas based on DSM-5, WHO 2023 reports, and local situation 
analyses. These intervention areas, informed by field observations, literature reviews, and intercultural exam-
ples, are compatible with both local and global strategies.
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1. Sensory-Friendly Spaces:

• Proposals include quiet corridors in city parks, transport stops, and school areas with noise levels be-
low 60 dB and lighting below 500 lux. Similar implementations in cities like Sheffield and Amsterdam
have improved emotional regulation in autistic children (Evans et al., 2021).

2. Mobile Access and Rural Support:

• Due to the scarcity of special education centers in rural districts of Sakarya, mobile support teams and
digital consultancy platforms (e.g., Project ECHO) are recommended. These systems provide support
without requiring travel to central facilities.

3. Public Education and ASD Certification:

• Only 20% of municipal personnel in Turkey have received autism-related training. Therefore, autism
awareness programs and ‘Autism-Friendly Institution Certification’ should be developed. This will
enhance service quality and reduce discrimination.

4. Participatory Governance:

• Advisory councils where autistic individuals and their families play active roles should be established
within Sakarya Municipality. These mechanisms enhance societal empathy and generate user-centered
solutions.

Table 1. Urban Intervention Areas and Application Examples

Intervention Area              Description

Sensory-Friendly Spaces       Quiet parks, icon-based signage, low-light and low-noise environ-
ments

Mobile Access & Rural Sup-
port Mobile teams in rural districts, online consultancy systems

Public Education & ASD Cert.  Autism awareness trainings and certification for municipalities

Participatory Governance Planning councils with family involvement, empathy-centered trai-
ning

Statistical Information On Autism In Sakarya And Worldwide
- Autism prevalence worldwide and in Turkey is estimated at 1 in 59 children (2014).
- Global prevalence (age-standardized): 788 per 100,000
- Estimated global population with ASD: ~61.8 million
- Male prevalence: 1,065 per 100,000 | Female: 508 per 100,000 | Male/Female ratio: ~4.3:1
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Prevalence By Age: 
  0–4 years: 169 | 0–19 years: 163 | 20+ years: 137 per 100,000

Regional Breakdown: 
  High-income Asia-Pacific (e.g., Japan, South Korea): ~1,559–1,560 
  General high-income countries (US, Canada, EU): ~1,090 
  Middle-income Europe & Central Asia (incl. Turkey): ~826 
  Latin America & Caribbean: ~743 | Southeast & East Asia: ~669 
  Tropical Latin America & Bangladesh: ~500–600 (lowest)

Sakarya Special Education and Rehabilitation Centers

There are approximately 120 special education and rehabilitation centers in Sakarya, which is numerically 
adequate compared to other mid-sized cities in Turkey. However, from a perspective of social innovation and 
urban resilience, not only quantity but also quality, accessibility, inclusive design, and municipal integration 
are essential. 

Autistic individuals need not only educational interventions but also sensory-sensitive environments, com-
munity-based participation, and family support mechanisms. The literature emphasizes user involvement in 
service design processes (Mulgan, 2006; WHO, 2023). Many centers in Sakarya focus on individual therapy 
but lack multi-stakeholder projects, integrated support services, and resilient spatial access systems. Moreover, 
service access inequality is observed, with central districts like Adapazarı and Serdivan having more facilities 
than rural districts like Geyve or Kocaali.

Recommendations: 
- Design of sensory-friendly centers
- Mobile support teams
- Accessibility programs for rural districts
- Family-centered resilience projects

Figure 1. Estimated Special Education and Rehabilitation Centers in Sakarya Districts (2025) 

Special Educatıon Centers In Sakarya
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Conclusion

Urban innovation requires not just infrastructure, but ideas, design, and social collaboration. This model de-
veloped in Sakarya aims to make individuals with sensory sensitivities visible, safe, and active in urban life. A 
city built not for, but with autistic individuals is the cornerstone of social resilience.
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ABSTRACT

This study examines issues of spatial justice, safety, diversity, accessibility and belonging through children’s access to and 
relations with urban public spaces. The research, conducted in the Orhangazi Neighborhood in Pendik district of Istanbul, 
aims to understand how children perceive, use and access local public spaces. Through site observation, spatial mapping 
and interviews with children and caregivers, the study found that the safety of playgrounds, inadequate diversity of public 
spaces and children’s sense of belonging to these spaces are low. The study draws attention to the need for a child-centered 
and inclusive urban design approach and offers recommendations for the creation of safe, accessible and resilient urban 
public spaces for children.

Key words: child-friendly cities, public space, spatial justice, accessibility, urban safety

Introduction 

Public spaces are not only physical spaces, but also social spaces where social interaction, belonging and daily 
life practices take place. Although children are among the most active users of these spaces, they often remain 
“invisible users” in urban planning and design processes. Considering Henri Lefebvre’s concept of “right to 
the city”, the fact that children’s experiences and expectations regarding the city are not reflected in spatial 
decision-making processes points to a fundamental lack of participation. In this context, child-friendly public 
spaces should not only offer safe physical environments; they should also be social environments open to soci-
al interaction, where children can play, express themselves and develop a sense of belonging. 

In Turkey, rapid urbanization and construction pressure, especially in metropolitan areas, severely limit child-
ren’s access to safe and quality open spaces. This situation becomes more visible especially in neighborhoods 
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located on the peripheries of the city where disadvantaged groups are concentrated. Orhangazi Neighborhood 
in the Pendik district of Istanbul offers a striking example in this sense. The use of public space by children in 
this neighborhood, which has been affected by urban transformation processes and where 
social diversity is high, is worth examining in terms of spatial justice, social inclusion and local governance. 

In this study, children’s access to public spaces, the way these spaces are used and children’s perceptions of 
these spaces in Orhangazi Neighborhood are evaluated under five main headings: 

1. Safe access to public spaces
2. Physical and social security of public spaces
3. Functional diversity of public spaces
4. A sense of belonging to public spaces
5. Physical adequacy and design quality of public spaces

The aim is to question the child-friendly qualities of existing public spaces through children’s spatial experien-
ces and to offer suggestions for improving these spaces.

Main Results

In the study, fieldwork was conducted based on qualitative research methods. In this context, playgrounds, 
parks and open public spaces in the neighborhood were observed; children’s daily movements were mapped 
spatially and semi-structured interviews were conducted with 15 children between the ages of 7-12 and 10 
caregivers. The findings were analyzed both spatially and emotionally. 

1. Accessibility: Children access public spaces on foot and often unsupervised. However, these areas are
mostly limited to small-scale parks around the home. While children in the 7-9 age group are usually under the
control of their families, children in the 10-12 age group move relatively more freely. Most of these areas can
be accessed from routes close to vehicle traffic, without sidewalks or pedestrian crossings.

2. Safety: During the interviews, children expressed that they felt unsafe in the parks, especially in the evening
hours. Expressions such as “The lights are not on, sometimes adults come, they chase us away when we make
noise” point to the lack of social security as well as physical security. The weakness of control mechanisms
also makes these areas unsafe for families.

3. Diversity: The existing public spaces in the neighborhood are limited to small parks with a limited number
of play elements. These spaces are not only for children but also fail to meet the needs of different user groups
such as the elderly, youth and women. The lack of multifunctional spaces where different age groups can spend
time together weakens the inclusiveness of public spaces.

4. Belonging: Most of the children described the parks as “not ours” or “we get bored there”. The fact that
playgrounds are cold and monotonous in terms of color and form makes it difficult for children to establish an
emotional connection to these spaces. Some children emphasized the repetition of design by saying “there is
always the same thing, there is a slide and nothing else”.

5. Quality of Design: Problems such as the quality of the materials used, the lack of shade for seating areas,
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and the lack of water access points limit the time children spend in the spaces. In addition, the fact that none of 
the public spaces were designed with the participation of children is an important deficiency. This affects not 
only aesthetics but also children’s sense of self-worth.

Conclusion

This study is a case study that examines how children access and experience public spaces in their daily lives 
and to what extent these spaces respond to their developmental, social and emotional needs. The evaluation 
of Istanbul Pendik Orhangazi Neighborhood provides important findings in terms of children’s visibility and 
rights-based spatial representation in the city. 

The research findings reveal that children’s active and safe presence in urban space is directly related not only 
to physical access, but also to the functional diversity, social inclusiveness and the capacity of the space to 
generate belonging. The deficiencies observed in Orhangazi Neighborhood point to structural problems that 
are also valid for many transformation areas in Turkey: spatial inequality, uniform use, lack of participatory 
planning and insecurity. 

In this context, the following policy and design principles are proposed for children to exist as equal citizens 
in public spaces: 

• Public space arrangements that prioritize pedestrians should be implemented. Especially around
schools, parks and playgrounds, vehicle traffic should be reduced, speed limits should be lowered and
pedestrian safety should be prioritized.

• Public spaces should be diversified to meet the physical, social and emotional needs of different
age groups. Multifunctional, intergenerational public spaces should be designed to appeal not only to
young children but also to adolescents, parents and the elderly.

• Children should be directly involved in design processes. Municipalities and local governments
should integrate children’s voices into planning processes through tools such as neighborhood works-
hops, children’s forums and participatory drawing exercises.

• The quality of physical infrastructure should be improved. Increasing lighting, orientation, seating
areas, access to water, shade and natural landscape elements directly affect the quality of time spent
in public spaces.

In conclusion, this study aims to contribute to the construction of more inclusive, just and child-friendly cities 
by providing an assessment based on children’s spatial experiences. Public spaces should not only be places 
where children play, but also places where they express themselves, develop social belonging and realize their 
rights.
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ABSTRACT

In this study, the participation of Karatay Youth Assembly and Karatay City Council in the establishment of Karatay 
Youth Center is presented as a model proposal. In practice, the demands of the youth have been transformed into physical 
spaces with the help of various meetings and surveys. In this context, it is expected that the project carried out will coin-
cide with the needs and demands of the youth and that the investment will contribute to the society in the most effective 
and efficient way.

Key words: youth empowerment, sustainable development, inclusive policy-making

Introduction 

Karatay City Council has accelerated youth and volunteering activities and ensured the establishment of the 
youth assembly. Thanks to the cooperation of Karatay Youth Assembly and City Council, the establishment 
of Karatay Youth Center was ensured within the framework of feedback received from young people. Details 
such as which areas will be included in this area, how big they will be and where they will be located, such as 
the library, workshop areas, sports halls, seating areas, conference halls, etc. were determined with the partic-
ipation of young people.

Main Results

The needs and demands of youth in Karatay were systematically gathered through surveys, workshops, and 
meetings facilitated by the Karatay Youth Assembly in cooperation with the City Council. As a result, the 
construction of the Karatay Youth Center was designed based on direct feedback from young people. Karatay 
Youth Center offers a rich range of opportunities for the different interests and needs of young people. Com-
mon administrative offices are planned for both the Youth Assembly and the City Council, providing an envi-
ronment of continuous cooperation between young people and local administrators. 
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Conclusion

The Karatay Youth Center stands out as a participant-driven, holistic facility that truly addresses the voiced 
needs of local youth. By embedding the design and priorities within youth-led workshops and surveys, the proj-
ect ensured high levels of relevance and acceptance. Its multifunctional layout—spanning education, culture, 
art, technology, sports, and social interaction—supports a well-rounded developmental environment. Offering 
all services free of charge enhanced accessibility, demonstrating a commitment to equity and youth empow-
erment aligned with Cities4Youth’s core values of inclusivity, sustainability, and participatory policy-making 
. Moreover, the center serves as a hub that reinforces community bonds through volunteer programs, cultural 
activities, and counseling services, embedding social impact and civic engagement at its core. This model 
provides an effective and replicable roadmap for municipalities: the youth-led planning process is supported 
by free and varied programs; concrete and sustainable results are achieved through continuous collaboration 
between the youth council and municipal authorities.
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ABSTRACT

This study examines the interaction between smart cities and big data. While explaining how smart cities provide 
solutions in areas such as health, transportation management, and energy efficiency, the role of big data analysis in 
these solutions is emphasized. The concept of big data is examined in five basic dimensions: volume, velocity, vari-
ety, veracity, and value. The use of big data in areas such as transportation, energy efficiency, and health is presented 
with examples. Along with applications in cities such as Bursa and Gümüşhane from Türkiye, successful smart city 
projects around the world such as Helsinki, GIFT City, and Zurich are also included.

Keywords: Smart Cities, Big Data, Technology, Urban Innovation

Introduction 

Today cities are growing rapidly and becoming complex structures. This growth brings with it many 
problems from infrastructure to environmental sustainability, from transportation to health. Smart city 
technologies offer innovative solutions to these problems and make big data analytics more effective. 
Smart cities are cities that aim to increase the quality of life, optimize resource use and make city man-
agement more effective by using information and communication technologies. One of the basic dynam-
ics of this structure is big data technologies. Big data makes it possible to make sense of high-volume, 
diverse, fast and valuable data obtained from different sources in the city. In this study, the definition of 
smart cities, their relationship with big data, the role of big data management in smart cities, and applica-
tion examples from Turkey and the world are discussed.

Smart City 

With the increasing population from rural areas to cities, the population in cities has also increased. 
This situation can be explained by the Gravity-Push theory: unemployment and lack of educational op-
portunities in rural areas constitute push factors, while the development of opportunities such as em-
ployment and transportation in cities constitute pull factors. Therefore, with the migration to cities, the 
management of services such as infrastructure, health, and transportation has become more difficult 
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every day. With the rapid increase in data and the subsequent difficulty of managing information, the 
concept of smart city has emerged in order to make cities sustainable and effective. Within the scope 
of the 2020-2023 National Smart Cities Strategy and Action Plan, the concept of Smart City has been 
defined as “More livable and sustainable cities that are implemented through cooperation between 
stakeholders, use new technologies and innovative approaches, are justified based on data and exper-
tise, and produce solutions that add value to life by foreseeing future problems and needs” (Ministry 
of Environment, Urbanization and Climate Change, 2020). Smart cities consist of basic components 
such as smart transportation, smart governance, smart environment, smart life, smart economy, and 
smart citizen. These components will make the city’s management, planning and sustainability effective.

Figure 1. Smart City (Fernandes,2016).
 

Smart urbanization aims not only to digitize data, transform it into decision support systems and present 
it to senior managers, but also to ensure that citizens and other stakeholders understand this data and then 
use it to adapt it to their lives. For this reason, a smart city provides effective governance.

Big Data

Big data is like an ocean of data and this ocean is growing exponentially every day. Today, data produc-
tion has become too big to be managed with traditional databases because it has grown so much in terms 
of speed, volume and data diversity, which is why big data has emerged. The components of big data 
are defined by the 5V model: Volume, Velocity, Variety, Veracity and Value. Volume refers to the size of 
the data produced. Velocity refers to the speed at which data is created, collected and processed. Variety 
is that data comes from different formats and sources because it is abundant. Accuracy is an indicator 
of the quality and reliability of the data. Value is extracting meaningful information from the data and 
benefiting from it. In short, big data does not only mean a lot of data; it means fast, diverse, reliable and 
value-creating data. Documents, videos, photos, maps, atmospheric data, e-commerce data, RFID data, 
social networks and all kinds of sensors are data sources. Analyzing and classifying this data enables it to 
be transformed into a meaningful and processable form. The main purpose of big data is to structure and 
analyze complex and large amounts of data correctly, add value to it and present it to users. Therefore, 
the stakeholders of big data are those who collect, use and produce it. While big data makes predictions 
about the future, it also enables analysis to be made based on the past. As Danah Boyd said, “Big data is 
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not just about numbers, but about what these numbers mean.” (Boyd & Crawford, 2012). Unprocessed 
data and unused information have no future and meaning. The importance of big data is also great in the 
smart city, which has been a popular topic in recent years. Since smart cities consist of data surrounding 
them, processing them has become inevitable. Here, big data comes into play and makes it mandatory to 
make data-based decisions in data-centered city management.

Big Data Management in Smart Cities

Data in cities is so extensive that it covers everything from weather sensors to energy and smart parking 
applications. The processing of such large data sets must be converted into real-time analysis with smart 
algorithms. Big data offers city managers the opportunity to foresee urban problems and make more 
accurate decisions. For example, the development of smart energy networks, smart waste management 
systems, and smart transportation systems is realized through big data. Here, too, the public may be 
concerned about data privacy and access, and such concerns should be taken into consideration. For this 
reason, big data applications should be developed and managed by taking into account the opinions of 
senior managers, city planners, and information experts.

Smart Cities of Turkey and The World

Projects from Turkey:
a.1) Bursa – Smart Sewerage and Stream Monitoring System:
This pilot project carried out by Bursa Metropolitan Municipality is one of the smart city applications 
where information and communication technologies are used with the vision of developing water man-
agement. While aiming to prevent color and odor problems in stream and sewage systems, parameters to 
be measured instantly in these areas have been planned. Project outputs include a smart map integrated 
with a smart sewage and stream monitoring system that provides instant data; these outputs are used by 
local government units such as BUSKİ and district municipalities. This application contributes to the dig-
ital transformation process for sustainable environmental management in Bursa (Smart City Ecosystem 
Portal, 2025).

a.2) Elazığ – Smart Bus Stops Project
The Smart Bus Stop Application developed by Elazığ Municipality Transportation Directorate is a proj-
ect that aims to digitalize urban transportation services. The main vision of the project is to provide 
citizens with ease of time management by seeing where the buses are and to encourage the use of public 
transportation. This application, which enables transportation services to become more transparent and 
user-oriented, directly targets citizens in Elazığ province and increases the technological service capac-
ity of the local government. The main output of the project is increased citizen satisfaction (Smart City 
Ecosystem Portal, 2025).

Projects from around the world:
b.1) Zurich, Switzerland – Smart Street Lighting and Building Management Project
With the smart street light project launched in Zurich, up to 70% energy savings were achieved thanks to 
sensor lamps that adjust brightness according to traffic density. Over time, these systems were developed 
and multifunctional lighting poles that collect environmental data, measure traffic flow and provide pub-
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lic WiFi were spread throughout the city. In addition, energy efficiency was significantly increased with 
the smart building management system that integrates the city’s heating, cooling and electrical systems. 
The vision of the project is to increase the quality of life with sustainable city infrastructure. The project 
outputs are energy savings, data-based urban management and a more livable city environment (Earth.
Org, n.d.).

b.2) Helsinki, Finland – Carbon Neutral City and Electric Mobility Project
Helsinki is implementing an ambitious urban planning program that aims to be carbon neutral by 2035. 
The city’s public transport fleet is being converted to electric buses, electric vehicle charging stations are 
being expanded and the metro network is being expanded. Since heating is a major contributor to the 
city’s carbon emissions, it is aimed to reduce these emissions by 80% through energy efficiency renova-
tions in buildings. The project vision is to establish a climate-friendly, digital and inclusive city structure. 
The project outputs are reduced carbon emissions, increased environmental awareness and a healthier 
city ecosystem (Earth.Org, n.d.).

Conclusion

The future of smart cities will be shaped not only by establishing and abandoning technological infra-
structures, but also by managing these technologies efficiently and meaningfully. At this point, big data is 
the fundamental building block that makes city life safer and more productive. Big data offers city man-
agers the opportunity to make fast and effective decisions, while also improving the quality of life of cit-
izens. This process also includes social dimensions such as ethics, data privacy, and social participation. 
Examples from around the world show that cities can become more environmentally friendly and livable 
with the management of big data. Turkey’s digital infrastructure potential can be used more efficiently 
with the support of local governments for these technologies. Application examples show that big data 
is not only a technological tool, but also the cornerstone of creating sustainable and livable cities. In this 
context, big data management should be at the center of future city policies.
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ABSTRACT

As urban populations grow and environmental impacts intensify, smart cities are emerging as a transformative frame-
work for addressing complex urban challenges. This paper examines the role of big data in how smart city paradigms 
are evolving from infrastructure-centric models (Smart City 1.0) to citizen-centric and co-creative ecosystems (Smart 
City 3.0). While big data is improving decision-making across sectors, this study focuses on energy management, 
a critical area where smart systems can deliver measurable sustainability and economic benefits. Using case stud-
ies from municipalities in Turkey, we analyze how big data tools such as smart meters, monitoring platforms, and 
predictive analytics are being used to optimize energy consumption, reduce emissions, and support climate goals. 
Challenges in using big data are also explored. The findings highlight that smart energy management, supported by 
big data, plays a key role in making cities more resilient, efficient, and inclusive.

Keywords: Smart Cities, Big Data, Energy Management, Sustainability, Urban Analytics

Introduction 

The rise of smart cities represents a strategic response to the increasing demands of urbanization, re-
source depletion, and climate change. Initially focused on digital infrastructure and service efficiency, 
smart city models have evolved to embrace participatory governance, citizen well-being, and environ-
mental sustainability. At the core of this evolution is big data. By collecting, processing, and analyzing 
massive streams of urban data generated by IoT devices, sensors, and user interactions, municipalities 
gain insights into real-time conditions and long-term trends. Among the multiple application areas of big 
data, energy management stands out as a critical priority. Urban energy consumption accounts for a sig-
nificant portion of greenhouse gas emissions and operational costs. Without efficient control, cities risk 
unsustainable growth, power outages, and missed climate targets. Therefore, applying big data to energy 
systems is not just a technical upgrade, but a fundamental requirement for sustainable urban futures.
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Main Results

Big data has become a strategic element that enables the efficient operation of smart cities, especially in 
the field of energy management. Thanks to the integration of real-time data collection, advanced analysis 
methods and machine learning algorithms, municipalities are transitioning from traditional energy sys-
tems to predictive and adaptive infrastructures. This transformation increases operational efficiency and 
contributes to long-term sustainability by optimizing energy consumption, improving load balancing and 
reducing transmission losses.

The use of big data provides detailed visibility into the supply-demand balance in cities, which enables 
the effective implementation of applications such as automatic lighting systems, dynamic pricing and re-
al-time fault detection. In this way, not only energy efficiency is achieved, but also costs are reduced, the 
renewable energy transition is supported and environmental impacts are minimized. At the same time, 
big data-supported analyses strengthen strategic planning by providing decision-makers with important 
insights in determining investment priorities, policy design and resource allocation.

On the other hand, the success of these systems depends not only on technological capabilities; It also de-
pends on strong data governance, the ability to integrate with legacy infrastructures, and the protection of 
individuals’ data privacy. Otherwise, the potential offered by big data cannot be fully utilized. Therefore, 
all applications aimed at digitalizing energy management processes in smart cities should be accompa-
nied by ethical data use, institutional capacity building, and active citizen participation.

Figure 1. Energy Savings by Smart City Applications in Turkish Municipalities

Table 1. Projects

Project Name City Focus Area Main Result / Goal
Enerji Takip Sistemi (ETS) Ankara Gerçek Zamanlı İz-

leme
%75 Enerji Tasarrufu

Akıllı Aydınlatma ve Sulama Antalya LED + Akıllı Kontrol %80 Enerji / %15 Su Tasarrufu
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Güneş Enerjisi Santralleri 
(GES-1,2)

Manisa Yenilenebilir Enerji 13 Ayda +7 Milyon TL Gelir

Atıktan Enerji Tesisi Eskişehir Atıktan Enerji Ankara’nın İhtiyacının Yaklaşık %5’ini 
Karşılıyor

Akıllı Sayaçlama (MASS Pro-
jesi)*

Kayseri Tüketici İzleme CO₂ Azaltım Taahhüdü

Conclusion

Energy is the lifeblood of modern cities, and in the age of climate emergency, its smart management is 
crucial. This article shows that big data is a key asset in transforming urban energy systems from stat-
ic and inefficient to dynamic, adaptive, and sustainable. Turkish municipalities are making promising 
progress in implementing data-driven energy innovations. However, to maximize impact, cities need to 
address integration costs and data security. Ultimately, smart energy management is not just about kilo-
watt-hours saved, but about sustainably enabling a livable and inclusive urban future.
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ABSTRACT

This study examines how smart city approaches can be made child-friendly through the integration of global and local 
sustainability strategies. The study comparatively analyzes the gamified mobility education program Kids Go Green 
from Trento, Italy, and the Kent95 model developed by the Bernard van Leer Foundation and implemented in Istanbul. 
The study argues that children’s active participation in urban life not only promotes social equality, but also increases 
long-term sustainability and innovation in urban development. In this context, a hybrid model “Kent95/TR” is proposed 
for Turkey to guide child-friendly smart city applications. The study ends with policy recommendations for municipali-
ties, educators and planners that support children’s rights and participation.

Key words: Smart Cities, Child Participation, Urban Sustainability, Kids Go Green, Kent95

Introduction

Smart cities aim to improve urban life through digital technologies, data-driven governance and sustain-
able infrastructures [1,2]. However, these systems often ignore children, who are an important compo-
nent of the city. Children, who are today’s and tomorrow’s urban users, are often excluded from urban 
planning processes, which both violates their rights and limits the potential of more inclusive cities.

According to the United Nations Convention on the Rights of the Child, children have the right to express 
their opinions and participate in decisions that concern them. However, today’s cities are often designed 
from an adult perspective; concepts such as “play”, “safe access” and “free movement” are not prioritized 
in smart city strategies.

The Urban95 framework developed by the Bernard van Leer Foundation suggests experiencing the city 
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from 95 cm away – that is, from the eye level of a 3-year-old child. UNICEF’s Child-Friendly Cities ini-
tiative emphasizes that what makes a city child-friendly is that every child grows up in a safe, clean and 
participatory environment.

This study proposes a participatory and technology-supported child-friendly smart city framework suit-
able for Turkey by combining two strong models, Kids Go Green and Kent95.
Main Results

Kids Go Green – Trento, İtalya
This project is carried out in collaboration with schools, families and local governments. Children’s 
environmentally friendly transportation methods (walking, cycling, public transportation) to school are 
transformed into global city journeys through virtual maps [3]. With the gamification method, both mo-
bility is encouraged and sustainability and geography knowledge are gained. In pilot applications, car use 
decreased by 53% and 87% of the acquired habits were maintained after six months.

Kent95 – İstanbul, Türkiye
Developed by the Bernard van Leer Foundation, Kent95 aims to redesign urban environments for chil-
dren aged 0–5 and their caregivers [4]. Within the scope of the Istanbul95 initiative, child-friendly green 
areas, sensory parks and social services have been planned. Early childhood programs have been deliv-
ered to more than 1,500 families [5].

Comparative View
While Kids Go Green provides behavioral transformation through gamification and collective action, 
Kent95 provides transformation through physical infrastructure and public policies. These two approach-
es complement each other: one focuses on values ​​and participation, the other on concrete urban trans-
formation. The “Kent95/TR” hybrid model proposed in this study proposes a system specific to Turkey 
through data-driven planning, inclusive design standards, and urban education for children.

Conclusion

Recognizing children as active stakeholders in urbanization processes is not only an ethical responsi-
bility, but also a strategic necessity. Cities designed with children in mind provide safer, healthier and 
more inclusive living spaces for everyone. The proposed hybrid model, which combines the educational 
approach of Kids Go Green with the infrastructural and political principles of Kent95, offers a viable path 
to increase children’s participation and transform city life.

Municipalities, urban planners and educators should jointly develop child-friendly infrastructures sup-
ported by digital tools and participatory processes. When children’s voices are included in smart city 
policies, cities will not only be smarter, but also fairer, greener and more humane.

REFERENCES 

1. IBM. Smarter Cities. IBM White Paper. 2010.



254

 

2. European Commission. Smart Cities - European Innovation Partnership. Brussels: EC; 2014.
3. Kids Go Green. Trento Mobilità Project Report. Trento Municipality; 2022.
4. Bernard van Leer Foundation. Urban95: Designing cities from 95 cm. The Hague: BvLF; 2019.
5. Istanbul95. Uygulama Raporu. Istanbul Büyükşehir Belediyesi & BvLF; 2021.



255

 

Integrating Youth into Urban Decision-Making: A Proposal for Cooperation Be-
tween Youth Forums and Local Governments

Şevval Okur 
                                                                                                

15 Temmuz Şehitler Fen Lisesi Sakarya,Türkiye,113sevval113@gmail.com, 0009-0000-6161-8558

Abstract

This paper presents a simple model to help young people get more involved in how cities are run. 
Youth forums—like KOGEF or events similar to the European Youth Parliament—usually occur in 
schools, youth centers, or universities. In these forums, students are split into groups (called com-
mittees) to talk about specific topics and write down their ideas in a resolution paper. But most of the 
time, these papers don’t go any further and are not seen by city officials.

In this model, local governments help choose the topics for the forums. After the events, experts from 
the municipality read the students’ ideas and decide if they should be shared with other departments. 
If some of the ideas are useful, they can become part of real city projects. This gives young people a 
real chance to share their voices and be part of local decision-making. It is also aimed to support and 
spread youth forums by local governments.

Keywords: Youth Participation, Local Governments, Urban Policy, Youth Forums, Civic Engagement

Introduction

Youth forums are a good way for students to discuss problems and come up with solutions. These 
events usually take place in schools or youth spaces, where students are placed into committees. Each 
committee focuses on one topic and writes a short paper with ideas and solutions.

Even though these forums have great ideas, the results usually stay inside the event and don’t reach 
people in charge. That’s why it’s important to connect youth forums with local governments. This 
way, the ideas from students can be used to actually help the city.
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Main Proposal

This paper suggests a way to make youth forums more useful by including local governments in the 
process:

City officials help decide the forum topics.

Committees of students work on these topics and write their ideas in a resolution paper.

After the event, the papers are sent to experts chosen by the municipality.

These experts give feedback or send the ideas to the right departments.

Good suggestions can be added to real city plans.

This makes youth forums more than just a fun school activity. It turns them into a real chance for 
young people to help shape their cities.

Conclusion

Connecting youth forums with city governments can make decision-making more open and fair. 
Young people get to share their ideas and feel like they’re part of something important. At the same 
time, cities benefit from the fresh and creative ideas that students bring. This model helps students 
learn how local governments work and gives them a voice in the future of their communities. Trying 
out this model in different cities could show how well it works and help make it even better.
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ABSTRACT
This study aims to examine good practises in relation to the effects of the design of child-friendly cities on children’s 
peripheral learning processes.

Peripheral learning is the process by which an individual obtains information indirectly from his/her physical and social 
environment without receiving direct instruction. It is seen that safe, aesthetic, interactive and livable urban areas desig-
ned for children increase learning motivation and support cognitive, affective and social development.

In this paper, the interaction between the concept of child-friendly cities and peripheral learning is discussed and a peda-
gogical perspective is proposed in sustainable urban planning. The paper is supported by good examples from different 
places that can contribute to children’s peripheral learning and explains the impact and contribution of these places on 
children.

Key words: Child friendly city, peripheral learning, urban space

Introduction 
 Pedagogical Perspective on the Relationship between Children and the City

Modern cities are generally designed with an adult orientation. However, cities are both a living and a learning 
space for children.

Education takes place not only within the classroom, but also within all environmental factors that chil-
dren interact with. In this context, child-friendly cities are urban learning environments that support not 
only physical safety but also mental and emotional development (1).

A signboard that a child sees on the street, icons in a park, posters on the facade of a science centre or art 
installations at a station leave a mark on the child’s mind and contribute to the learning process. Public 
spaces where children explore through play, learn numbers through wall paintings, and internalise the con-
cept of direction through shapes on the ground are peripheral learning spaces that support their cognitive 
and social development.
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In this paper, child-city interaction will be analysed in the context of peripheral learning, and it is aimed to 
discuss the design and areas that will support children’s learning in the urban environment from a pedagogical 
perspective. At the same time, examples of good practices in different cities will be analysed to reveal how 
child-friendly spaces contribute to learning processes.

What is Peripheral Learning?

Peripheral learning is the process by which an individual learns indirectly, intuitively and usually unconscious-
ly from his/her physical and social environment without receiving direct instruction. According to Jean Lave 
and Etienne Wenger’s theory of situated learning, when individuals are part of a social environment, they are 
not passive but active participants who continuously learn from their surroundings (2). ‘Peripheral learning’ 
refers to the process by which children, in particular, learn from visual, auditory and physical stimuli in the 
environment that are outside of conscious focus. Children are engaged in peripheral learning even when they 
are playing in the park, observing on public transport or studying a mural (2).

The integration of child-friendly cities with peripheral learning has the following positive effects:

Information Acquisition through Visual and Semantic Stimuli:Signboards, direction signs, public art applica-
tions (murals, sculptures), posters and signs with environmental messages in the urban space attract children’s 
attention and develop both aesthetic sensitivity and symbol literacy. Aesthetically organised environments 
contribute to children’s cognitive development by positively affecting their attention and focusing skills (1).

Playgrounds and Discovery-Based Learning: Children make sense of the world through play. Children’s 
playgrounds are simple, spiritually and physically developing areas where children can run and play freely in 
open spaces and utilise their free time. These areas constitute an important part of children’s daily recreational 
needs (3). Games in urban areas can fulfil various functions such as feeling good, learning, accessing data, 
and participation (4). In child-friendly cities, playgrounds should be designed as educational structures that 
support not only physical mobility but also problem solving, trial and error, cooperation and creativity skills. 
Playgrounds with natural elements support the development of creativity and problem-solving skills.

Interaction with Nature and Ecological Learning: Vaske and Kobrin (2001) found in their study that children’s 
experiences in nature increase their environmental awareness and knowledge level, which positively affects 
the shaping of their perceptions (5). Şahin and Dostoğlu (2015), in their study on school buildings, mentioned 
the benefits to children of designing schools in a way that is associated with fresh air, daylight and scenery, 
provides sports opportunities, can use the environment as a resource for learning, and supports social develop-
ment. In child-friendly cities, areas such as parks and gardens where children can connect with nature and grow 
vegetables and fruits are created and children are helped to empathise with the environment. By creating areas 
in parks and forests that can be used for lessons, storytelling or nature observations, out-of-school learning 
areas are increased in cities (6).

Space for Independent Movement and Social Learning for All Children: Safe streets, pavements and pedestrian 
zones where children can move independently are critical for the development of their social skills. Traffic-free 
playgrounds are located in safe areas. Suitable areas are created for all children (including physically disabled 
individuals). For this reason, the principle of ‘design for all’ is adopted within the scope of ‘usable space’ arran-
gement by creating healthy environments for children. When designing children’s playgrounds that physically 
disabled children can easily use, the approach of creating spaces for all children, not only for the disabled, is 
adopted. Regardless of the disability, the basic needs of children are the same (7,8).
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Designing In Accordance With The Needs Of Age Groups: The periodic needs of 0-3 years, 4-6 years, 7-12 
years and adolescent groups should be taken into consideration and social environments should be designed to 
meet their needs in the city. 

For the developmental period of 0-6 years, arrangements such as colourful painted floors made of rubber, soft 
materials, colourful walls, low-level benches, sound-making walkways and different textured surfaces enable 
children to experience their environment safely.

In the 7-12 age period, environmental stimuli such as thematic areas, nature-based discovery trails, observation 
areas (such as birdhouses, botanical gardens), pavements designed with mathematical shapes or operations 
support children’s thinking, observation and experience skills.

These contributions ensure that peripheral learning creates not only knowledge but also sensitivity, respon-
sibility and awareness in the child’s mind. A child-friendly city is actually a learning ecosystem where every 
structure around the child is a ‘teacher’.

Good Practises In Sakarya: 

Living Street: Serdivan Municipality has implemented the ‘Living Street Project’ in order to transform city 
streets into livable spaces for children and their parents. With the start of the project, which also includes the 
Social Development Centre, it is aimed to transform various streets of the city into child-friendly public spaces 
(9). It supports children’s indirect learning by offering a design that does not teach children through the envi-
ronment, but makes them develop behaviours and concepts in the living space implicitly.

Traffic Parks: Signs such as traffic lights, road lines, stop, go, pedestrian priority signs develop children’s abi-
lity to recognise and make sense of symbols. They learn street culture, use of public space and social skills such 
as empathy (with other drivers and pedestrians) through observation and experience. They are environments 
that teach rules, responsibilities, social communication and safe living behaviours without teaching them, and 
provide learning through social clues.

Karaman Barrier-Free Park: There are children’s barrier-free playgrounds (10). The park also serves the dis-
cipline of “non-discrimination”, one of the main principles of child-friendly cities.

Karaman Adventure Park: Adventure Park consists of tracks such as trust wall, climbing tower, tree path, mul-
tiple walking tracks, giant stairs and tree steps. Children will contribute to the development of daily life skills 
such as what can be done in natural environment conditions. Visual symbols and maps placed in the forest 
area will improve visual memory and perception skills. In addition, it supports learning by experimenting and 
experiencing, that is, developing communication skills, developing self-confidence and courage, developing 
skills such as risk-taking and focusing (11).

Planetarium: In the planetarium, the artificial image of the sun, stars, planets and all other celestial bodies is 
projected onto the dome-shaped ceiling with a special system. In the planetarium, the depths of space can be 
watched exactly.

Kocaeli Science Centre, Kocaeli: It is a centre with experimental and hands-on activities, encouraging visitors 
to experiment and explore. By exploring the centre in free movement, they are exposed to different experiences 
according to their individual interests. The fact that colours, writings and figures are designed in a fun and re-
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markable way attracts children’s attention, which strengthens children’s peripheral learning skills by triggering 
their curiosity without distracting their attention (12).

Menemen, Izmir: Children’s Play Village is an effective outdoor education area that supports the peripheral 
learning approach in children’s cognitive, emotional and environmental awareness development.

Eindhoven, Holland: Playgrounds are designed as innovative learning environments to support children’s phy-
sical, mental and social development and peripheral learning (13).

COMPARATIVE ANALYSIS TABLE

Implementation Area Place Type of Learning Skills & Outputs
Living Street Sakarya, Türkiye Peripheral, Social, Visual Making Observation, Mo-

tor Skills Development
Traffic Park Sakarya, Türkiye Peripheral, Experiental, 

Social, Visual
Learning Street Culture, 
Social Skills Through Ob-
servation and Experience

Karaman Barrier-Free 
Park

Sakarya, Türkiye Peripheral, Physical, Na-
ture-based, Ecological, 
Social

Development of Sensory 
and Social Skills, Deve-
loping Autonomous Lear-
ning Skills, Motor Skills 
Development

Karaman Adventure 
Park:

Sakarya, Türkiye Peripheral, Physical, Ex-
periental, Ecological, Col-
laborative

Taking Risk, Making Ob-
servation, Motor Skills 
Development

Planetarium Sakarya, Türkiye Peripheral, Visual, Con-
ceptual

Making Observation, 
Developing Sense of Curi-
osity, Gaining Astronomy 
Awaraness 

Kocaeli Science Centre Kocaeli, Türkiye Peripheral, Experiental, 
Informal

Scientific Thinking Skills, 
Developing Exploring and 
Problem-Solving Skills, 
Developing Sense of Cu-
riosity

Menemen Children’s 
Play Village

İzmir, Türkiye Peripheral, Experiental, 
Conceptual

Emotional, Cognitive, 
Environmental Awareness 
Development

Spiel de Park Einhoven, Holland Peripheral, Experiental, 
Ecological

Physical, Mental and Soci-
al Development, Environ-
mental Awareness

Main Results:
Child-friendly cities, which support children to learn from their environment, are not only places where 
children can physically move freely, but also spaces that support their affective, cognitive and social develop-
ment. These areas, where peripheral learning is naturally supported, are powerful learning scenes that build 
not only the present but also the future identity of the child.
In the good practices analysed in Sakarya, its surroundings and around the world, areas that support children’s 
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peripheral learning transform the physical and institutional environment of the city into rich learning spaces 
for children. These projects enable children to learn about sustainability, nature, traffic safety and scientific 
curiosity through direct observation and experience.

Conclusion

Designing cities in a way that enhances children’s learning potential enables them to acquire life skills through 
environmental learning. Urban space is both a play, a discovery and a teaching environment for children. In 
this context, child-friendly cities should be not only livable but also learnable. Areas with peripheral learning 
potential should be consciously planned to enrich children’s relationship with space.
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ABSTRACT

This study aims to evaluate the extent to which Sakarya qualifies as an “international education city” by analyzing This 
study aims to evaluate the extent to which Sakarya qualifies as an “international education city” by analyzing the experi-
ences of international students studying in Sakarya to learn Turkish as a foreign language. The main objective of the study 
is to determine students’ perceptions of accommodation, transportation, social integration, access to public services, and 
overall life satisfaction, and to develop policy recommendations accordingly. The research was designed using a quan-
titative methodological approach, and a questionnaire was used as the data collection tool. A pool of survey questions 
was created, and the opinions of two experts were sought. The questions were revised based on the experts’ opinions and 
finalized. The survey consists of 22 questions and includes multiple-choice and open-ended questions on accommodation, 
transportation, social life, safety, and general evaluation, in addition to participants’ demographic information. The find-
ings indicate that Sakarya is generally evaluated positively in terms of accommodation facilities, transportation conve-
nience, and safety; however, the lack of social activities and difficulties in communicating with the local community make 
the adaptation process challenging for some students. These results highlight the need to develop internationalization 
policies in the city and the importance of enhancing university-city collaboration.

Key words: International Students, cities, city of education, young people’s perception of the city

Introduction 

In today’s world, where globalization is accelerating, higher education institutions are directly affected by 
internationalization processes, and in this context, international student mobility is increasing every day. Ac-
cording to UNESCO (2023) data, approximately 6 million students worldwide are studying in a country other 
than their own. This mobility not only enables students to acquire academic knowledge but also allows them 
to engage in different cultural environments and gain new life experiences. Altbach and Knight (2007) state 
that international students make significant contributions to their personal development in this process; how-
ever, they also face various challenges in adapting to cultural, social, and economic environments (Altbach & 
Knight, 2007, p. 291). In this regard, the living conditions offered by the cities where international students 
study directly affect both their satisfaction levels and the city’s potential to become an “international education 
city.”
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In addition to providing economic contributions to host countries, international students also enrich the aca-
demic and cultural environment of universities. The OECD’s (2020) Education at a Glance report emphasizes 
this contribution by stating, “International students not only contribute economically to host countries but also 
enrich the academic and cultural environment of universities” (OECD, 2020, p. 34). However, living in a dif-
ferent country and city presents both opportunities and challenges for students. Zhou et al. (2008) note, “Living 
and studying in a foreign country can be both an exciting and stressful experience for international students, 
often influenced by cultural differences, language barriers, and lack of social support,” drawing attention to the 
main difficulties faced by international students (Zhou, Jindal-Snape, Topping, & Todman, 2008, p. 63). These 
challenges often concentrate on essential aspects of life such as housing, transportation, social life, safety, and 
access to public services, directly affecting students’ overall life satisfaction.
The infrastructure and services provided by cities play a decisive role in the integration and satisfaction levels 
of international students. Anderson (2008) highlights the critical role of city living conditions in student sat-
isfaction, stating, “The level of integration and satisfaction among international students is strongly related to 
the living conditions and services offered by the city where the university is located” (Anderson, 2008, p. 45). 
Similarly, Knight (2012) underlines the importance of cities providing inclusive and accessible environments 
in the internationalization process by stating, “Host cities play a critical role in internationalization of higher 
education by creating inclusive, accessible, and welcoming environments” (Knight, 2012, p. 23). Particularly, 
factors such as affordable housing, reliable transportation, and accessible public services are key to increasing 
international student satisfaction. Glass and Westmont (2014) stress the importance of these elements by stat-
ing, “A supportive city infrastructure that includes affordable housing, reliable transportation, and accessible 
public services significantly impacts the overall satisfaction of international students” (Glass & Westmont, 
2014, p. 44).
This study aims to analyze the extent to which Sakarya, one of Turkey’s prominent university cities, possesses 
the qualities of an “international education city” from the perspective of international students. With its geo-
graphical location, university infrastructure, and cultural diversity, Sakarya has the potential to be an attrac-
tive destination for international students. However, the extent to which this potential is realized depends on 
the experiences and perceptions of the international students living in the city. In this context, the study will 
quantitatively assess the experiences and perceptions of international students learning Turkish as a foreign 
language in Sakarya regarding city life. By examining the opportunities and challenges students face in key 
areas such as housing, transportation, social life, safety, and access to public services, the study aims to identify 
Sakarya’s strengths and weaknesses in its path to becoming an international education city.
This analysis will not only evaluate Sakarya’s current situation but also contribute to the development of pol-
icies aimed at enhancing the potential of cities to become international education hubs. Cities that increase 
international student satisfaction not only support the internationalization processes of higher education insti-
tutions but also gain a competitive advantage in the global education market. Therefore, developing an inclu-
sive and supportive infrastructure that meets the needs of international students will provide long-term benefits 
for both students and the city itself.

Methodology

This research aims to evaluate the status of Sakarya as an “international education city” by examining the 
living experiences of international students studying in the province. The study is designed within the frame-
work of the quantitative research method. Quantitative research is a systematic approach that aims to measure 
and analyze phenomena through numerical data (Creswell, 2014). In this context, the survey technique was 
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chosen as the data collection tool. The survey method is an effective and economical means of gathering data 
from many participants, identifying trends, and conducting comparative analyses (Dörnyei, 2007). The ques-
tionnaire used in the study was developed based on a literature review and similar studies. After the draft form 
was prepared, feedback was sought from two academics specializing in teaching Turkish as a foreign language 
and in the field of internationalization in education. In line with the feedback received, some statements were 
simplified, and certain questions were removed or revised to improve clarity. This process was carried out to 
enhance the validity and reliability of the data collection tool (Fraenkel, Wallen & Hyun, 2012). In its final 
form, the questionnaire consists of questions related to participants’ demographic information, housing condi-
tions, transportation facilities, social integration, safety, access to public services, and overall life satisfaction. 
It includes both closed-ended (Likert-scale and multiple-choice) and open-ended questions. The open-ended 
questions allowed students to share their experiences in their own words, thus providing a basis for qualitative 
interpretation. The study sample was determined using the simple random sampling method among interna-
tional students studying Turkish as a foreign language at universities in Sakarya. This method is considered 
reliable and objective as it gives each individual an equal chance of being selected (Büyüköztürk et al., 2012). 
Data analysis was conducted using descriptive statistics (frequency, percentage, mean). In addition, responses 
to open-ended questions were thematically categorized and interpreted using descriptive analysis technique.

Main Results

Quantitative Results

This section presents the results of a survey conducted with 154 international students studying in Sakarya. 
The findings reveal the students’ experiences and perceptions regarding various aspects of living in the city, 
including accommodation costs, public transportation, social facilities, communication with locals, healthcare 
services, internet access, and sense of belonging. These factors are discussed under the following headings:

Accommodation Costs: The perceptions of students regarding accommodation costs vary. The most common 
response was “neither cheap nor expensive” (31.2%, n=48). 26% of the participants (n=40) considered the costs 
“expensive,” and 12.3% (n=19) rated them as “very expensive.” In contrast, 22.7% (n=35) found the costs 
“reasonably priced,” and 8.4% (n=13) described them as “very reasonably priced.” These findings indicate that 
while accommodation costs pose a challenge for some students, the general perception is moderate.

Public Transportation: The majority of participants (85.1%, n=131) reported using public transportation sev-
eral times a week. When evaluating the ease of use of the transportation system, 46.8% (n=72) described it as 
“easy,” 27.9% (n=43) found it “very easy,” and 27.9% (n=43) considered it “average.” Only 2.6% (n=4) found 
transportation “difficult,” and no students considered it “very difficult.”Regarding fares, 48.7% (n=75) of the 
participants considered public transportation to be “reasonably priced,” 27.3% (n=42) found it “very reason-
ably priced,” and 20.8% (n=32) rated the fares as “neither cheap nor expensive.” Only 8.4% (n=13) considered 
the fares “expensive.” No participants found the transportation fares “very expensive.” Additionally, 86.5% 
(n=134) of the students reported that there were student discounts available for transportation in the city.

Social Activities and Communication with Locals: Regarding the adequacy of social facilities, 39.6% (n=61) of 
the students considered them “somewhat sufficient,” and 30.5% (n=47) found them “sufficient.” 15.6% (n=24) 
found the social activities inadequate, while 17.5% (n=27) did not express an opinion on this matter. In terms of 
communication with locals, 50% (n=76) of the students found communication “somewhat easy,” 30.9% (n=47) 
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considered it “easy,” and 9.2% (n=14) found it “very easy.” On the other hand, 13.8% (n=21) considered com-
munication “difficult,” and 1.3% (n=2) found it “very difficult.”

Healthcare Services: Regarding access to healthcare services, 30.5% (n=47) of the students found access “easy,” 
while an equal percentage (30.5%, n=47) found it “somewhat easy.” 18.2% (n=28) experienced difficulties, and 
22.1% (n=34) had not used healthcare services at all.

Sense of Belonging: When it comes to their sense of belonging in Sakarya, 49.4% (n=76) of students reported 
feeling “somewhat a sense of belonging,” and 44.2% (n=68) felt a sense of belonging. 9.7% (n=15) did not feel 
a connection to the city.

Internet Access: Regarding internet access, 47.4% (n=72) of students rated it as “good,” 33.6% (n=51) consid-
ered it “average,” and 19.1% (n=29) described it as “very good.” The percentage of students who found internet 
access to be poor was relatively low, with 4.6% (n=7) rating it as “bad” and 1.3% (n=2) considering it “very 
bad.”

Overall, the findings show that the experiences of international students in Sakarya are generally positive and 
characterized by a moderate level of satisfaction. Public transportation, with its accessibility, affordable fares, 
and student discounts, stands out as an important advantage. While accommodation costs are challenging for 
some students, the general perception of these costs is moderate. Social activities and communication with 
locals are mostly viewed positively or somewhat positively. Access to healthcare services and internet quality 
have also been rated as satisfactory, and a high sense of belonging has been observed among the students.

Qualitative Findings

Most Liked Aspects of Sakarya
According to the qualitative findings, the aspects of Sakarya that international students most appreciate include 
the city’s tranquility, natural beauty, and recreational areas, especially Lake Sapanca. Additionally, the academ-
ic quality of Sakarya University, the campus environment, the warm and hospitable attitude of the people, the 
relatively affordable cost of living, and the ease of transportation are frequently mentioned. The fact that the city 
is far removed from the hustle and bustle of large metropolises is also highlighted as a positive feature by the 
students. These findings suggest that Sakarya offers an environment that is peaceful, safe, and easy to adapt to, 
making it an ideal place for international students.

Challenges Faced in Sakarya
The challenges faced by international students in Sakarya are concentrated in various areas. The primary issue is 
accommodation and finding housing. Participants pointed out the high rental prices, the constant rent increases, 
and the limited number of available apartments as the major difficulties. The distance of dormitories from the 
university and the inadequacy of public transportation options are also additional problems related to accom-
modation.

The second major challenge is the language and communication barrier. Students, especially when they first 
arrive, struggle to communicate due to the lack of English speakers and view the difficulty of learning Turkish 
as a factor that further complicates the process. Misunderstandings during street-level communication and the 
lack of foreign language support during official procedures make the adaptation process more challenging for 
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students.

The limited transportation options are another frequently mentioned problem. The limited number of bus sched-
ules, overcrowded buses, expensive minibus fares, and the lack of alternative transportation options make daily 
life difficult for students.

Lastly, access to healthcare services has been problematic for some students. Difficulties in finding the right 
specialists, the high cost of dental care, and certain deficiencies in the healthcare system were highlighted as 
issues faced by students.

These findings indicate that the living experiences of international students in Sakarya are not solely character-
ized by positive aspects. They face significant challenges in areas such as accommodation, language, transpor-
tation, cost of living, and social integration.

Advice for New International Students
Students who participated in the research offered various recommendations for those who will be coming to 
Sakarya in the future. The most frequently mentioned piece of advice is to prioritize learning Turkish. Students 
noted that mastering the language would ease the adaptation process and reduce communication barriers in daily 
life. They emphasized that language practice should be supported not only through programs like TÖMER but 
also through personal effort and daily interactions.

The second key recommendation is the importance of preparation and planning. Participants suggested that 
students should complete necessary paperwork, secure health insurance, research the city’s characteristics, and 
prepare financially before arriving in Sakarya.

Students also advised newcomers to be patient and open-minded, stating that understanding cultural differences 
could facilitate their social adaptation. Additionally, regular attendance in classes and fulfilling academic re-
sponsibilities without delay were emphasized as important for academic success.

Moreover, some students warned about potential risks. They highlighted the need to be cautious of fraud, the 
high cost of living in the city, and pointed out that Sakarya may not be suitable for every student.

Overall, the students’ advice focuses on language learning, financial and academic preparation, cultural adapta-
tion, and openness to social relationships.

Conclusion

This study shows that Sakarya has many characteristics of a developing “international education city” with its 
strengths such as ease of transportation, affordability, safety, and accommodation options for those who will 
learn Turkish as a foreign language. However, there are still difficulties in areas such as providing social activ-
ities, language barriers, and access to certain services. While many students feel a sense of belonging to some 
extent, full integration remains limited. Making housing more affordable, expanding cultural and recreational 
opportunities, and improving support services will be crucial to strengthening Sakarya’s role in the global ed-
ucation market and enhancing the satisfaction of international students.
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ABSTRACT

This study investigates the potential contributions of agrivoltaic (APV) systems to rural development, focusing on the 
province of Eskişehir, Türkiye. APV systems enable simultaneous agricultural production and solar energy generation 
on the same land, offering a dual-use solution to the challenges faced in rural areas such as water scarcity, energy depen-
dency, and agricultural sustainability. Using a qualitative research design, semi-structured interviews were conducted 
with local farmers, agricultural consultants, energy sector professionals, and municipal authorities. The findings suggest 
that APV systems are generally perceived positively due to their potential to reduce energy and irrigation costs while 
improving crop quality and yield. However, initial investment costs, regulatory gaps, and limited technical knowledge are 
identified as key barriers to implementation. Eskişehir’s high solar irradiation and agricultural capacity make it an ideal 
region for APV deployment. The study concludes that APV systems can serve as strategic tools for integrated rural de-
velopment by promoting energy independence, sustainable agriculture, and additional income streams for farmers. Policy 
support, education, and regulatory frameworks are essential to overcome adoption barriers and unlock the full potential 
of agrivoltaic systems.
Key words: Rural Areas, Development, Agrivoltaic Systems, Eskişehir

Introduction 

Rural regions constitute the backbone of Türkiye’s socio-economic structure but are increasingly challenged 
by unsustainable agricultural practices, climate change, declining water resources, and rising energy costs [1]. 
In this context, agrivoltaic (APV) systems emerge as a promising innovation that combines solar energy gen-
eration with ongoing agricultural production on the same land, offering a dual-use solution [2].

By improving land-use efficiency, APV systems not only enhance agricultural sustainability but also provide 
farmers with additional income through electricity production, moderate microclimates, and reduce water 
evaporation [3]. This study aims to explore the rural development potential of APV systems through a local 
case study of Eskişehir province, a region with strong solar potential and agricultural activity.
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Visual 1 Climate Classification

Agrivoltaic systems represent a concept that enables more efficient use of agricultural land for both food pro-
duction and the generation of energy, which is increasingly needed by humanity. These systems, by achieving 
dual objectives simultaneously, have emerged and been developed as a potential solution to the growing con-
cerns of humanity regarding global warming and climate change [4]. 

Zainol Abidin et al. emphasized that agrivoltaic systems offer significant advantages, such as promoting the 
sustainable use of resources and providing additional economic benefits to farmers [5]. They highlight the 
importance of planning these systems under three main categories: energy-centered, agriculture-centered, and 
agro-energy-centered approaches. Moreover, they underline that such planning must account for factors in-
cluding solar radiation intensity and characteristics of photosynthetically active radiation (PAR), along with 
adjustments in crop selection and management based on microclimatic conditions and light limitations [5].
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Figure 1.  Applications of Solar Energy in Agriculture

Main Results

1. Energy Independence and Economic Benefits
Most farmers identified reduced electricity costs as a primary advantage of APV systems, especially in relation 
to irrigation and greenhouse operations. The potential for self-sufficiency in energy was highlighted as a major 
motivator [6].

2. Water Efficiency and Microclimate Regulation
Participants noted a significant reduction in evaporation due to the shading effect of panels, particularly during 
summer, estimating irrigation needs to decrease by 20–30%. Panels were also found to shield plants from ex-
treme temperatures [7].

3. Agricultural Productivity and Crop Quality
Depending on crop type, participants reported either increased or stable productivity. Leafy and shade-tolerant 
crops like lettuce, spinach, and tomatoes benefited from panel coverage. Crops requiring high sunlight needed 
careful calibration [8].

4. Barriers to Implementation
The most frequently mentioned challenges included high initial investment costs, lack of clear regulations, 
bureaucratic hurdles, and limited access to technical expertise [9].
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Eskişehir is well-positioned for APV deployment due to its strong solar irradiation and robust agricultural 
bas”e [10]. The findings support the view that APV systems can significantly improve not only energy efficien-
cy but also agricultural sustainability and rural incomes.
However, their broader adoption depends on strategic planning, including financial incentives, technical sup-
port, and regulatory reforms. Successful international examples, particularly in Germany and France, demon-
strate the importance of public-private collaboration in scaling APV applications [11].

Conclusion

This study demonstrates that APV systems can provide multifaceted benefits for rural areas in Eskişehir by 
reducing energy and water costs, increasing agricultural productivity, and offering new income sources for 
farmers. Despite existing challenges, these systems hold significant promise for integrated rural development.
To maximize their potential, it is essential to enhance access to funding, provide technical training, and de-
velop a supportive legal framework. APV systems should be considered strategic tools for sustainable rural 
transformation in Türkiye.
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ABSTRACT

This research investigates climate-adaptive strategies embedded within the vernacular architecture of two mountain-
ous rural settlements, Fındıklı in Rize, Türkiye, and Jinjiang Chalet Village in the Changbai Mountains, China, each 
characterized by distinct climatic and topographic conditions. These ecologically vulnerable regions face escalating 
environmental challenges such as intensified rainfall, landslides, floods, temperature fluctuations, and thermal stress 
due to global climate change. Drawing upon a comparative architectural analysis, the study explores how passive 
design strategies, such as site-specific orientation, natural ventilation, thermal insulation, spatial layout, roof struc-
ture, and integration with terrain, have evolved as practical responses to local climatic pressures. The research reveals 
both shared principles and regionally unique construction techniques grounded in centuries-old traditional ecological 
knowledge. Fındıklı demonstrates adaptive responses to high precipitation and soil instability, while Jinjiang reflects 
resilience to cold climate extremes and topographic constraints. Beyond identifying architectural features, the study 
highlights the socio-cultural and environmental rationality underlying vernacular forms, offering a valuable knowl-
edge base for contemporary sustainable development and climate-resilient rural planning. The findings advocate for 
a hybrid approach that bridges indigenous architectural wisdom with modern ecological design and risk-sensitive 
spatial planning. Such integration is essential for enhancing the resilience, sustainability, and cultural continuity of 
mountainous rural communities in the face of accelerating environmental change.

Key words: Vernacular architecture, Mountainous rural settlements, Climate resilience, Climate adaptation, 
Traditional building practices

Introduction
Mountainous rural regions are particularly vulnerable to climate change due to their vulnerable eco-
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systems, steep terrain, and settlements often located in narrow valleys with limited land availability. 
These areas are increasingly exposed to intensified natural hazards, such as landslides, river floods, and 
droughts, which are projected to become more frequent and severe under global climate change scenarios 
(Pörtner et al., 2019; Kato et al., 2021). Moreover, the competition between land uses, such as agriculture, 
tourism, housing, and infrastructure, limits their adaptive capacity and increases environmental stress 
(Huber et al., 2013). In response to these challenges, vernacular architecture has gained recognition as 
a climate-resilient model shaped by centuries of local experience. Built with indigenous materials and 
adapted to site-specific climate and topography, vernacular structures often demonstrate high levels of 
energy efficiency, passive environmental control, and spatial harmony with nature (Oliver, 2006; Zhang 
et al., 2018). Recent studies confirm that such traditional practices offer valuable insights into sustainable 
settlement planning under changing climate conditions (Philokyprou et al., 2017; Aktürk & Fluck, 2022).

This study investigates how vernacular architecture in two ecologically vulnerable mountain settlements, 
Fındıklı in Rize (Türkiye) and Jinjiang Chalet Village in the Changbai Mountains (China), reflects adap-
tive responses to climate and environmental risks. Through a qualitative comparison based on literature, 
the research analyzes building orientation, material use, and environmental integration. It aims to identify 
both shared and context-specific climate-adaptive strategies that inform resilient rural architecture in 
similar topographic and climatic settings globally.

Methodology
  This study adopts a comparative qualitative research methodology to examine the climate-adaptive strate-

gies embedded in vernacular architecture from two geographically and climatically distinct mountainous 
regions: Fındıklı in Rize, Türkiye, and Jinjiang Chalet Village in the Changbai Mountains, China. The 
methodological framework consists of the following key steps:

1.	 Case Selection: The two case study locations were purposefully selected due to their ecological 
vulnerability, pronounced climatic variability, and rich vernacular architectural heritage. Fındıklı 
represents a humid subtropical Black Sea context, while Jinjiang represents a severe cold region 
in Northeast Asia.

2.	 Literature-Based Data Collection: Architectural and environmental data for both settlements 
were gathered from scholarly literature, including journal articles, dissertations, field studies, and 
official climate records. Sources include primary works such as Aktürk (2023) for Fındıklı and 
Zhao et al. (2025) for Jinjiang.

3.	 Comparative Analysis Framework: The study uses a matrix-based approach to compare archi-
tectural features related to climate adaptation. These features include: 

	 Site characteristics (elevation, slope, rainfall, temperature patterns)
	 Building orientation and spatial configuration
	 Material use and thermal performance
	 Passive ventilation and daylighting strategies
	 Roof and wall design elements
	 Integration with topography 

4.	 Synthesis and Interpretation: The data were analyzed thematically to identify common princi-
ples and context-specific adaptations. Emphasis was placed on passive design logic, ecological 
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integration, and disaster risk responsiveness. 

Main Results and Discussion

The vernacular architecture examples from Türkiye and China are presented in Figure 1. According 
to the determined factors, the selected examples are compared in various criteria in Table 1. The com-
parative assessment of vernacular architecture in Fındıklı (Rize, Türkiye) and Jinjiang Chalet Village 
(Changbai Mountain Region, China) reveals several common principles and region-specific strategies 
for adapting to climatic conditions and disaster risks through the use of passive design elements and local 
construction techniques.

Figure 1. Vernacular architecture examples.

According to the analysis by Fındıklı in Rize, it is observed that topography is a key factor in settlement 
and construction decisions. The masonry stone system built up to the first floor protects the building 
against the adverse effects of soil moisture and rainfall. Additionally, the locally specific wall type “göz 
dolma,” built using local materials such as stone and wood, is a distinguished element of vernacular ar-
chitecture. Here, the designed wall, made with local materials, serves as an insulator due to the thermal 
mass effect of the stone. Moreover, the use of natural materials such as stone and wood together cre-
ates an environmentally sensitive and harmonious design approach. Furthermore, it acts as a protection 
against the excessive humidity in the region. The windows, which serve as elements of natural light and 
ventilation, are positioned according to the prevailing wind direction to minimize the adverse effects of 
cold and precipitation. The eaves, which extend up to 150 cm, serve as shading elements and protect the 
building from precipitation. Although there has been a decrease in snowfall in recent years, in previous 
years, the roof was built with four ridge slopes, mid-sloped against the snow load. Timber trusses, beams, 
and studs carry and hold the weight of the roof.
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Building 
charac-
teristics 
(The 
data 
adopted 
from 
Aktürk, 
2023; 
Zhao 
et. al, 
2025).

Topography 
relations

Benefit from the topography 
for building placement. 
Buildings are far away from 
each other. 
The corn and tea fields 
are laid out in front of the 
dwellings, which are located 
on the highest point of the 
steep terrain, making the 
site useful. 
The main entrance of the 
buildings is generally orient-
ed in the north or northeast 
direction to minimize wind 
effects.  
Timber-framed stone infill 
(göz dolma). Stone creates 
a thermal mass effect for 
insulation. 
The ground floor is primar-
ily used as a barn, while the 
first floor is reserved for 
living spaces. Animals live 
in a barn, which makes the 
air warm, and it helps to 
make the first floor warmer 
in winter. 
The south and east sides 
have larger windows, while 
the north and northwest 
sides have fewer and smaller 
windows.

The village was settled 
30 m above the Songhua 
River’s flood level.

Building orien-
tation

The residences are housed 
in different positions on 
the sunny slope linearly.  
The main entrance of the 
buildings is located to the 
south. 
The building’s form and 
envelope are designed 
to minimize heat loss. 
“Mukeden” is constructed 
as a pure wood load-bear-
ing structure, featuring 
wood shingles and wood 
chimneys to withstand 
challenging climatic con-
ditions. Uniquely designed 
firewall with wood and 
mud, and a wood chimney 
heating system. To utilize 
sunlight efficiently, build-
ings with surrounding 
trees are positioned high 
in the south and low in the 
north. The courtyard space 
allows more sunlight to 
enter the building. Build-
ings are erected to block 
the winter monsoon, form-
ing a weak wind area that 
reduces the frost effect and 
freshens the air.  
Surrounded buildings 
Surrounded buildings with 
trees considering the sun 
path. with trees consider-
ing the sun path.

Wall design 
– thermal 
insulation
Natural day-
lighting and 
ventilation

Shading and 
solar control

Extended eaves to 150 cm.
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Local material Wood (chestnut, pine) and 
stone collecting from the 
river(s) as local materials. 

Wood and mud.

Roof design Mid-sloped Mid-sloped

The analysis of Jinjiang Chalet Village in the Changbai Mountain Region (China) shows that site 
characteristics form the vernacular architecture dominantly. The village maintains a well-balanced 
natural landscape with minimal impact on nature, thereby conserving the forest. The buildings are 
oriented to benefit from sunlight on the terrain. The buildings are constructed with wood as a whole 
structure, including the foundation, walls, chimney, and roof, which serve as a thermal insulation 
system. Additionally, a uniquely designed firewall, constructed with wood and mud, and a wood 
chimney, creates a well-designed heating system for the structure. The buildings are oriented to con-
sider sun paths and wind directions, allowing for efficient use of sunlight and natural ventilation. Tra-
ditional material efficiency principles are applied to minimize waste and maximize environmentally 
friendly applications for construction. 
From a disaster resilience perspective, both cases reflect adaptive capacities rooted in traditional 
knowledge: Fındıklı demonstrates responsiveness to hydro-climatic threats, such as floods and land-
slides, while Jinjiang showcases resistance to cold-related hazards, including frost, snow, and thermal 
stress. Both regions integrate passive design strategies, including material use, orientation, topo-
graphic integration, and environmental control, into vernacular construction to enhance energy effi-
ciency and climate resilience.

Conclusion

The comparative research demonstrates that vernacular architecture contains centuries of adaptive 
knowledge, providing sustainable and site-specific solutions to local climate, topography, and envi-
ronmental constraints. These traditional buildings are not only physical structures but comprehensive 
systems designed in harmony with nature. In both case studies, architectural decisions, such as orien-
tation, material choice, and spatial layout, demonstrate a deep understanding of local dynamics and 
passive climate control. However, with the increasing frequency of disasters such as floods and land-
slides due to global climate change, the need to preserve the authenticity of vernacular architecture 
while adapting them to evolving risks becomes more urgent. Failure to integrate such considerations 
may leave these buildings highly vulnerable to extreme events. Likewise, in contemporary devel-
opment practices, neglecting nature-based settlement principles — such as avoiding construction in 
floodplains or disregarding the use of local materials — can result in significant human and material 
losses. A resilient future lies in learning from these vernacular models: integrating traditional wisdom 
with modern risk-sensitive planning and design to ensure both cultural continuity and environmental 
harmony.
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ABSTRACT

This study was carried out to reveal the corporate carbon footprint of a facility operating in the automotive and sub-indus-
try sector and to develop greenhouse gas management policies. Greenhouse gas (GHG) emissions from the facility’s ac-
tivities in 2023 were determined within the scope of Scope 1, 2 and 3 categories based on ISO 14064-1:2018 and the GHG 
Protocol. An inventory was created by detailing Scope 1 (direct), Scope 2 (indirect energy source) and Scope 3 (other 
indirect) emissions; primary data was provided by the company, and secondary data was provided by IPCC, DEFRA and 
Ecoinvent 3.9 databases. The results of the study showed that the total emission of the facility for 2023 year is 30,575.71 
t CO2 e. It was observed that the facility’s total emissions were mostly in category 4 with a rate of 79%, followed by cat-
egory 2 emissions with a rate of 10%.

Key words: carbon footprint, sustainable development, climate change, greenhouse gas emissions

Introduction 

Global warming and the resulting global climate change has become one of the most important threats 
to human development today Climate change causes losses and damages to ecosystems and people, 
increases negative impacts on agriculture and food production, and makes economic growth diffi-
cult It is accepted that the main cause of global warming and related climate change is the gases 
called greenhouse gases (GHG) that trapping heat in the atmosphere. Carbon dioxide (CO2), Methane 
(CH4), Nitrous oxide (N2O), Fluorinated gases are leading GHG that related with human activities. 
It has been reported that human activities are responsible for nearly all of the rising in GHG in the 
atmosphere over the last 150 years.
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Industrial activities and the energy production required for these activities have significant impacts on 
the environment. It is reported that industry is responsible for more than one-third of global primary 
energy consumption and energy-related carbon dioxide emissions, and industrial energy use is esti-
mated to increase at an annual rate of between 1.8% and 3.1% over the next 25 years .Reducing the 
environmental impact of industrial activities is a fundamental element of combating climate change 
and sustainable development. All sectors involved in industrial activities have important responsibil-
ities in controlling the observed and projected effects of global warming and related climate change 
and in achieving the international goals set for a sustainable planet. In this context, monitoring and 
reporting greenhouse gas emissions, especially in energy-intensive sectors, is of critical importance, 
and carbon footprinting is an important tool that can be used for this purpose.

Carbon footprint is a technique to measure the amount greenhouse gas released into the atmosphere 
directly or indirectly as a result of activities such as energy consumption and transportation of indi-
viduals and organizations, in terms of carbon dioxide equivalent. This allows assessing the climate 
change impact category associated with products, services, processes or an organization As a result 
of international climate-related efforts and growing consumer awareness, there has been increasing 
interest in determining corporate-level carbon footprints. International standards and guidelines such 
as the Greenhouse Gas Protocol (WRI 2004; WRI 2011), ISO 14064 (ISO 2019) are used in corporate 
carbon footprint calculation. 

Implementing carbon footprinting at the corporate level can be beneficial for businesses in many 
ways, including identifying their role in climate change, defining greenhouse gas management poli-
cies and strategies, energy efficiency, compliance with legislation, improving their corporate image.

Among industrial activities, the automotive sector is one of the most important, providing direct or 
indirect employment for millions of people worldwide and having suppliers in a wide range of indus-
tries, including metal, plastics, glass, and electronics.Therefore, determining the environmental im-
pacts of this sector and making necessary improvements in areas such as energy, technology, vehicles, 
equipment and business planning are of great importance for a sustainable future.

The aim of this study is to reveal the corporate carbon footprint of a facility operating in the automo-
tive and sub-industry sector and to develop greenhouse gas management policies. 

Method

The study was based on the ISO 14064-1:2018 standard and the Greenhouse Gas Protocol (GHG 
Protocol). 
In GHG Protocol emissions are divided into three scopes. 
Scope 1: Direct GHG emissions arising from activities that are owned or controlled by the organiza-
tion 
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Scope 2: Indirect GHG emissions based on purchased electricity and other energy sources 
Scope 3: Indirect GHG emissions from supply chain activities and downstream activities 

ISO 14064-1 standard categorizes emissions and removals into 6 categories.
Category 1: Direct GHG emissions and removals
Category 2: Indirect GHG emissions from imported energy. 
Category 3: Indirect GHG emissions from transportation. 
Category 4: Indirect GHG emissions from products and services used by organization. (ISO 
Category 5: Indirect GHG emissions associated with the use of products from the organization. 
Category 6: Indirect GHG emissions from other sources 

In this study emission calculations were made within the scope of Scope 1, 2 and 3 categories. An 
inventory was composed by detailing Scope 1 (direct), Scope 2 (indirect energy sources), and Scope 
3 (other indirect) emissions. Primary data were obtained from units within the enterprise and covers 
data between 01.01.2023 and 31.12.2023. Secondary data were obtained from IPCC 2006, DEFRA 
and Ecoinvent 3.9 databases. The methodology used is an account-based method and is supported by 
relevant standard methods. Some indirect emission sources were excluded from the inventory due to 
lack of data or insignificance of emission impact (e.g. visitor transportation, some services).

Emissions are calculated using the following general formula:

Emissions (kgCO₂e) = Activity Data × Emission Factor × Global Warming Potential

Main Results

The results of the study are presented at the Table 1. The results showed that the total emission of 
the facility for 2023 year is 30,575.71 t CO2 e. It was observed that the facility’s total emissions 
were mostly in category 4 with a rate of 79%, followed by category 2 emissions with a rate of 10%. 

Table 1. GHG emissions
Emissions Total CO2-e %
Category 1 655,87 2
Category 2 2.927,53 10
Category 3 2.220,19 7
Category 4 24.06,20 79
Category 5 755,93 2
Category 6 0,00 0
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In a study conducted by Dindar G., the carbon footprint of a company operating in the automotive supply 
industry, using 2019 and 2020 data obtained from company and Tier 1 approach, was calculated. The carbon 
footprint arising from fuels used for heating, electricity consumption, water consumption, waste generation, 
wastewater generation, and personnel or service vehicles provided by subcontractor services has been deter-
mined. The results showed that GHG was 16,501 tons in 2019 and 12,921 tons of CO2 equivalents in 2020 
Park et al., 2024 calculated the direct and indirect GHG emissions of the Korean automobile industry for 
2017 year. The results revealed that Korean automobile industry is responsible from 8.4% of national GHG 
emissions in 2017. Scope 1, Scope 2, and Scope 3 emissions were 3.0%, 2.9%, and 94.7%, respectively 
In a study performed by Lee, K-H., carbon footprint of automobile supply chain management was investi-
gated. Especially, Scopes 1, 2, and 3 of the carbon footprint boundary were implemented at selected key sup-
pliers and automobile industry. The in-depth case study of the front bumper product showed that 18% of the 
carbon footprint can be attributed to the raw material stage, 70% to the in-house production stage, and 12% 
to the distribution stage 
In a study conducted by Ediz SB., carbon footprint from part production activities in the automotive supplier 
industry was evaluated. The average annual average emission was calculated as 250 328 tons of CO2 eq. 
According to emission calculations, purchased raw materials account for 95.1% of emissions,  electricity 
consumption accounts for 3.7%, post-production logistics and transportation activities account for 1.0% 

Conclusion

The inventory created allowed the business to identify greenhouse gas sources and develop reduc-
tion strategies. The main strategies suggested for reducing emissions are:
- Renewable energy investments
- Energy efficiency projects
- Use of low-carbon emission equipment
- Sustainable transportation and supply chain solutions
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ABSTRACT

Rapid urbanization has led to critical sustainability challenges, including natural resource depletion, waste manage-
ment problems, and environmental degradation. This study aims to analyze the impact of the circular economy on 
urban sustainability from a multidimensional perspective. Employing a qualitative review of recent circular econo-
my practices in various cities, the research evaluates environmental, economic, and social sustainability indicators. 
The findings reveal that circular economy initiatives contribute significantly to reducing urban waste and resource 
consumption, promoting economic resilience, and enhancing social well-being. The study concludes that integrating 
circular economy principles in urban planning can foster a sustainable transformation of cities, offering a viable alter-
native to the traditional linear “take, use, dispose” model. These results highlight the importance of adopting circular 
practices to address the sustainability crises faced by rapidly growing urban areas.

Key words: Döngüsel Ekonomi, Kaynak Verimliliği, Atık Yönetimi, Kentsel Sürdürülebilirlik 

Introduction 

Today, cities accommodate the majority of the global population and consume a substantial portion of 
essential resources such as energy, water, and food [1]. Rapid urbanization has triggered multidimensional 
sustainability crises, including waste management challenges, increased greenhouse gas emissions, and the 
depletion of natural resources [2]. The traditional linear economic model — take, make, consume, dispose 
— is proving inadequate to support a sustainable future, particularly in urban areas characterized by high 
levels of consumption and waste generation [3].
In this context, the circular economy offers an alternative economic model that aims to systematically min-
imize waste, extend product lifespans, and promote the cyclical reuse of resources [4]. Redesigning cities 
in alignment with circular economy principles not only mitigates environmental impacts but also enhances 
economic inclusivity and social resilience [5]. The circular approach necessitates a profound transformation 
not only in production processes but also in consumption patterns. Cities, with their infrastructure systems, 
transportation networks, and social structures, play a central role in enabling this transformation.
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The impacts of the circular economy on sustainable urban living extend beyond environmental benefits, 
contributing significantly to socio-economic inclusiveness, social equity, and climate resilience. The pri-
mary aim of this study is to evaluate these multidimensional contributions and to explore how the circular 
economy approach fosters a transformative path toward sustainability in urban environments.

Main Results

The implementation of circular economy principles at the urban level holds strategic significance for 
achieving sustainable development goals. In recent years, many European cities have come to view the 
circular economy not merely as an environmental policy but also as a tool for economic and social devel-
opment. In this context, cities such as Amsterdam, Paris, Copenhagen, and Helsinki have published their 
own circular city strategies, creating detailed roadmaps for transition (6,7).
For instance, Amsterdam targets circularity in three key areas: the construction sector, food systems, and 
consumption habits. The city promotes modular building technologies, redirects food waste to local farms 
for composting, and establishes community-based reuse centers. This system aims to reduce both waste 
and resource consumption by 50% citywide. Copenhagen stands out with its waste-to-energy facilities, 
digital waste monitoring systems, and carbon reduction programs focused on public transportation (2).
Although Turkey has not yet developed a comprehensive circular city strategy, some examples such as 
zero-waste initiatives, energy efficiency projects, and sustainable transport investments can be observed 
in metropolitan municipalities like Istanbul and Izmir. However, these practices remain fragmented and 
project-based; strategic coordination among local authorities has yet to be established (8). The impacts of 
circular economy practices on urban sustainability can be examined under three interrelated dimensions: 
environmental, economic, and social.
Environmentally, circular strategies contribute significantly to the reduction of waste generation, the 
conservation of water and energy resources, and the mitigation of greenhouse gas emissions. These out-
comes are particularly vital in enhancing urban resilience in the face of climate change and environmen-
tal degradation. By prioritizing resource efficiency and closed-loop systems, cities can minimize their 
ecological footprint while supporting long-term environmental goals.
Economically, the circular economy fosters the emergence of new job opportunities—particularly in ar-
eas such as recycling, repair services, and green innovation—contributing to the growth of a green labor 
market. Furthermore, by reinforcing localized production and consumption systems, cities can reduce 
their dependency on external supply chains and lower the cost of raw materials. This economic transfor-
mation enhances urban self-sufficiency and stimulates sustainable business models.
Socially, the circular economy encourages a shift in consumer behavior towards more responsible and 
sustainable consumption patterns. It also promotes inclusive and participatory planning processes, em-
powering local communities to engage in decision-making and grassroots initiatives. Moreover, the prin-
ciples of equitable access to resources and social justice are emphasized, contributing to the creation of 
more inclusive and cohesive urban societies.

Conclusion

The circular economy offers an innovative and holistic framework for addressing the sustainability crises 
faced by cities. Circular strategies implemented in urban contexts go beyond merely reducing waste or 
utilizing resources efficiently; they also enhance economic inclusivity, social justice, and climate resil-
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ience. The pioneering practices of cities like Amsterdam and Copenhagen clearly demonstrate the feasi-
bility and effectiveness of this approach, whereas in Turkey, circularity is still advancing at a fragmented 
and project-based level.
The success of circular economy practices at the urban scale depends not only on technical solutions but 
also on robust governance structures, policy coherence, the integration of digital technologies, and active 
citizen participation. In this regard, developing strategies that place the circular economy at the core of 
urban planning will not only respond to today’s resource challenges but also help create sustainable living 
spaces for future generations.
The findings of this study indicate that the circular economy is not merely an option for urban sustain-
ability but is increasingly becoming a strategic necessity. Future research should focus on developing 
integrated models tailored to local contexts and on monitoring implementation processes to ensure effec-
tive transitions.
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ABSTRACT

Beylikdüzü, a rapidly urbanizing and growing district in Istanbul, holds critical importance regarding the spatial 
impacts of climate change. This study, starting from an analysis of Beylikdüzü’s current situation, proposes a holistic 
spatial planning model aiming to adapt to climate change. Key climatic risks such as urbanization and the urban heat 
island effect, as well as glacier melt and sea level rise, have been evaluated. Within the scope of the study, compo-
nents of the spatial planning model, including the strengthening of Green Infrastructure, the integration of sustainable 
transportation networks, and the establishment of ecological corridors and carbon sinks, have been detailed. Through 
a focus area design, detailed analyses are presented for a selected region, leading to the development of a design 
approach that incorporates nature-based solutions tailored to Beylikdüzü’s specific conditions. This model aims to en-
hance urban resilience, strengthen ecosystem services, and improve the local community’s quality of life. Anticipated 
benefits include increased resistance to extreme weather events, biodiversity conservation, and reduced carbon emis-
sions. The presented spatial planning model offers a concrete framework for Beylikdüzü’s climate change adaptation 
process, while also serving as a guide for other regions with similar urbanization dynamics.

Key words: Climate Change, Green Infrastructure, Transportation Models, Carbon Emission Reduction,                                                   
Ecological Corridor. 

                                  
Introduction 

Nowadays, global climate change poses serious threats to urban areas worldwide, exerting transformative 
effects on cities’ physical, social, and economic structures. Combined with factors such as rapid urbaniza-
tion, population growth, and the depletion of natural resources, climate change manifests itself in major 
metropolitan regions through consequences like the “urban heat island effect,” extreme weather events, 
and rising sea levels. In this context, making cities resilient to the impacts of climate change is of critical 
importance for a sustainable future. Beylikdüzü, one of Istanbul’s districts that has attracted attention in 
recent years with its notable planned urbanization trends, holds the potential to respond to this global 
challenge at a local level. Particularly with its rapid development and young population since the 2000s, 
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Beylikdüzü offers an important case study for examining spatial planning approaches aimed at adapting 
to climate change. This study aims to develop a comprehensive spatial planning model for climate change 
adaptation in Beylikdüzü. This model seeks to provide a roadmap for a resilient and sustainable urban 
transformation, taking into account the district’s existing urban structure, climatic risks, and potentials.
1. Current Status Analysis Of Beylikdüzü And İts Susceptibility To Climate Change Impacts:

In this section, the spatial and socio-economic structure of Beylikdüzü is analyzed in detail. Urban para-
meters such as the rapid urbanization process experienced particularly since the 2000s, building density, 
and green area ratio are evaluated. The potential impacts of climate change on the district are examined in 
light of scientific data and scenarios. In this context:

Urbanization Dynamics and Urban Heat Island Effect: The building fabric of Beylikdüzü, its impact 
on surface temperatures, and its contribution to urban heat island formation are investigated. Analyses are 
presented on how dense concrete and asphalt surfaces, lack of green spaces, and blocked wind corridors in 
the district exacerbate this effect.

Potential Impacts of Glacier Melt and Sea Level Rise: For Beylikdüzü, which has a coastline on the 
Marmara Sea, the potential effects of sea level rise due to global climate change will be evaluated. Risky 
areas in coastal zones, potential flooding, and pressures on infrastructure are examined. In this section, 
region-specific geological and topographical features are also considered.

Extreme Rainfall and Water Management Issues: The increasing frequency and intensity of extreme 
rainfall events due to climate change, and their burden on Beylikdüzü’s existing drainage system and 
potential flood risks, are analyzed. The adequacy of current infrastructure and future needs are discussed.

2. Components of Beylikdüzü Climate Change Adaptation Spatial Planning Model:

This section details the fundamental components of the spatial planning model that will enable Beylik-
düzü’s adaptation to climate change. These components include strategic approaches aimed at increasing 
urban resilience:

Strengthening of Green Infrastructure: Strategies for the protection, development of existing green are-
as, and the creation of new green corridors are discussed. The potentials of green infrastructure elements 
such as urban parks, roadside tree plantings, green roofs, and vertical gardens in reducing the urban heat 
island effect, managing stormwater, and enhancing biodiversity will be deliberated.

Integration of Sustainable Transportation Networks: Emphasizing the importance of emission reducti-
on in combating climate change, sustainable transportation alternatives for Beylikdüzü will be examined. 
Approaches such as the expansion of pedestrian and bicycle paths, public transport integration, and the 
planning of electric vehicle charging stations will be detailed.

Creation of Ecological Corridors and Carbon Sinks: The importance of establishing ecological corri-
dors by connecting natural areas within and around the city is highlighted, in terms of wildlife passage and 
the continuity of ecosystem services. Furthermore, the carbon sequestration capacities of urban forests, 
parks, and other green areas, and their potential to mitigate climate change, will be evaluated.

Blue-Green Infrastructure Integration and Water-Sensitive Urban Design: The potential of blue-gre-
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en infrastructure solutions such as rainwater harvesting, increasing permeable surfaces, rain gardens, and 
bio-drainage systems in improving the urban water cycle and reducing flood risks is investigated. How 
water-sensitive urban design principles can be applied in Beylikdüzü will be discussed.

3. Focus Area Design and Implementation Approaches

This section will present concrete examples of how the developed spatial planning model can be applied in 
designated pilot or focus areas within Beylikdüzü.

Focus Area Selection and Rationale: The selection of one or more focus areas from within Beylikdüzü, 
possessing different urban textures and risk profiles, and the rationale behind this selection, are explained.

Focus Area-Specific Design Approaches: Urban design proposals developed in line with climate change 
adaptation goals for the selected focus area are presented. These proposals include concrete applications 
such as green infrastructure integration, increasing permeable surfaces, shading elements, water manage-
ment solutions, and climate-sensitive material selection. They are supported by visual materials (maps, 
drawings, diagrams).

Nature-Based Solutions (NBS) Applications: How nature-based solutions are integrated into the focus 
area design will be detailed. The contributions of applications such as green roofs, vertical gardens, rain 
gardens, biological treatment systems, and wetland restoration to climate change adaptation and mitigation 
are explained.

Conclusion

This study highlights the vital role of spatial planning approaches in increasing the resilience of urban 
areas against escalating climatic risks, through the Climate Change Adaptation Spatial Planning Mod-
el developed specifically for Beylikdüzü, one of Istanbul’s rapidly developing districts. The presented 
model integrates numerous components, ranging from the urban heat island effect to sea level rise, and 
from sustainable transportation networks to the strengthening of green infrastructure and the integration 
of ecological corridors, thereby offering a comprehensive and holistic adaptation strategy for Beylikdüzü 
against both current and future climate change threats. This integrated approach not only provides en-
vironmental benefits but also proposes a vision for sustainable urban development that enhances urban 
quality of life, supports societal well-being, and serves as a scalable “nature-based solution” example for 
other cities.
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ABSTRACT

This study conducts a comprehensive panel data analysis using multiple regression models, including fixed 
effects, random effects, and 2SLS, incorporating interaction variables to assess the impact of economic and 
environmental factors on greenhouse gas emissions in two European clusters: the Nordic cluster and the 
Eastern cluster. The findings reveal both similarities and differences between the two clusters: in the 
Eastern cluster, an increase in renewable energy sources is associated with higher emissions, while in 
the Nordic cluster, both renewable energy sources and energy efficiency policies significantly contribute to 
emission re-ductions. Additionally, in both clusters, economic growth is associated with an increase in 
GHG emissions. The results suggest a convergence of emissions between the clusters as Eastern economies 
begin to implement more efficient environmental policies. The robustness, stability of the model, and 
cluster-specific findings provide valuable insights for policy recommendations, offering an original 
perspective on the convergence of environmental policies across regions.
.
Key words: GHG emissions, energy, environmental, renewable sources, GDP

Introduction 

In this article, we aim to analyze the relationship between greenhouse gas (GHG)  emissions, environmental 
taxes, and renewable energy sources, focusing on two distinct groups of countries in Europe. The study con-
siders 8 European countries: 4 from the Nordic cluster and 4 from the Eastern cluster.
Countries in Eastern Europe, in an effort to catch up with the economic gap compared to Western Europe, 
adopted environmental policies later, the main goal being rapid economic growth and industrialization, while 
Nordic countries have developed, mature economies and the necessary resources. In this way, they managed to 
implement effective environmental protection policies and promote renewable energy sources.
Nordic countries are considered leaders in renewable energy and ecological measures, while Eastern countries 
implemented environmental policies in the context of economic transition and EU integration. Therefore, our 
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study aims to explore to what extent these countries have adopted efficient measures to reduce emissions and 
which economic and political factors are the most influential.
This study attempts a comparative design to analyze the differences in environmental policy and energy effi-
ciency between two groups of European countries, the Nordic and Eastern clusters. 
The empirical analysis is based on a panel model, with observations for the period 2004-2023, for two clusters, 
the Nordic cluster consisting of Denmark, Netherlands, Sweden, and Finland and the Eastern cluster consisting 
of Poland, Czech Republic, Estonia, and Hungary, members of the EU. 
For the empirical analysis, we will estimate and compare four specifications of the regression model: the fixed 
effects model with robust standard errors, the random effects model, as well as the TSLS model, including 
interaction variables to capture the complex relationships between the analyzed factors. The basic model will 
be selected based on diagnostic tests, thus ensuring the choice of the most appropriate specifications for the 
analysis of the impact on evening-effect gas emissions.
Global context of climate change and GHG emissions
GHG emissions are generated by a combination of direct and indirect factors.
Direct factors refer to fuel combustion or various industrial activities, while indirect indicators are associated 
with economic activities and consumption that generate emissions through other sectors or processes (Liu & 
Xiao, 2019). Evaluating and monitoring these indicators are essential for understanding the impact of human 
activities on climate change and for formulating effective policies to reduce GHG emissions.
In the current context, GHG emissions are a major challenge for the planet, the future of the environment, and 
human societies. Although there are currently solutions and strategies to reduce emissions, their implementa-
tion requires collaboration and an integrated approach that combines technological innovation, environmental 
policies, and public education (1).
For a long time, air pollution was believed to be a territorially limited phenomenon and was approached as a 
regional or local challenge (2). However, scientists now believe that the climate changes we are witnessing 
today are caused by human activities and represent a significant threat to the environment. Carbon dioxide 
has been released into the atmosphere in increasingly large quantities since industrial development began, and 
today its harmful effects on the environment have become a certainty (3).
For the European Union, the effects of climate change have become a genuine challenge and a priority, com-
mitting to implement the most effective measures to reduce GHG emissions while also monitoring their envi-
ronmental impact.
Reducing GHG emissions and mitigating their effects must be undertaken within a common framework by 
eliminating uncertainties and identifying ways in which human activities contribute to climate and environ-
mental changes (4).
Economic Growth and the Environmental Kuznets Curve (EKC) in the Context of GHG Emissions
In specialized literature EKC signifies the relationship between the level of economic development and envi-
ronmental degradation and as a result including GHG emissions. In the early stages of economic growth, pol-
lution and GHG emissions increase, then after a certain level of per capita income is reached, these emissions 
begin to decrease as economies become more developed and invest more in green technologies and regulations 
environmentally efficient (3).
In developing countries, economic growth is often based on industrialization and intensive use of natural 
resources, which can lead to increased GHG emissions due to fossil fuel burning, deforestation and intensive 
agriculture (5).
In developed economies, the priority of economic and environmental policies is more on sustainable develop-
ment and sustainability, technological innovation and the use of renewable energy sources. The effect of such 
effective policies is to decrease GHG emissions simultaneously with economic growth (6).
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Energy intensity, economic growth and the carbon factor are the main factors for increasing GHG emissions 
per capita in both the G7 and BRICS countries, but in the analyzed period 1990-2017, the results of the study 
reveal that the emissions of GHG per capita decreased in G7 countries and increased in BRICS countries (7), 
(8)
Key factors contributing to GHG emissions vary across different country groups. Investments in developing 
countries represent a major source of pollution compared to those in developed countries (9).
The rapid evolution of technology and digitalization, as well as their societal impacts, have drawn the attention 
of researchers regarding their role in influencing the environment. Studies on emerging economies within the 
BRICS group indicate that economic expansion and ecological innovation are significant factors influencing 
emissions in both the short and long term. However, digitalization, green technologies, renewable energy, and 
effective environmental policies play a critical role in improving environmental quality and sustainability (10).
In the post-Soviet countries, the catch-up growth model was oriented exclusively towards economic growth, 
and there was a low concern for the effects of industrialization on the environment, something that exacerbat-
ed, experts say, significantly the consequences of climate change (11)
2.1.3. Impact of the environmental taxes on reduction of GHG emissions 
Empirical evidence (the study examines nine European economies between 1994 and 2018) shows that envi-
ronmental taxes and the promotion of cleaner energies are effective tools for reducing pollution and supporting 
sustainable development. The advanced methods used and the solid results support the adoption of these poli-
cies as an integral part of European efforts to combat climate change and improve environmental quality. (12).
Environmental taxes accompanied by emission trading schemes are key tools for reducing GHG emissions, 
but each has advantages and limitations. EU Emissions Trading System (EU ETS)  allow economic flexibility 
by trading certificates, reducing emissions where costs are lower, while carbon taxes provide greater price 
predictability for emitters and stimulate innovation in clean technologies (13).
Main Results
Nordic  Cluster

With minor exceptions, all variables included in the model have a significant impact on GHG emissions. The 
Share of Energy from Renewable Sources (SERS) has a negative influence at a significance level of p < .05 in 
most models, indicating that an increase in the share of renewable energy leads to a reduction in GHG emis-
sions.
The results confirm that climate policies and the energy transition have a long-term effect as a negative and sig-
nificant relationship between Lag_GHG and GHG is observed across all presented models (p-value between 
.01 and .05).
The negative coefficient of the interaction variable SERS*EP in both estimations,  suggests that as energy pro-
ductivity (EP) increases, the positive effect of renewable energy sources (SERS) on reducing GHG emissions 
becomes less pronounced. 
Eastern  Cluster

Contrary to the findings in the Nordic cluster, in Eastern European countries, an increase in the share of re-
newable energy sources leads to higher GHG emissions. This result may seem counterintuitive but can be 
explained by the inefficient substitution effect, where the increased use of renewable energy is not sufficient to 
compensate for fossil fuel consumption. In developing countries, simply increasing the share of renewable en-
ergy sources without raising awareness through various methods cannot lead to a reduction in GHG emissions.
GDP has a positive impact on GHG emissions across all models, a situation driven by the lack of a cleaner 
energy mix, as the additional energy demand is largely met by polluting energy sources.
In models with the interaction variable, we observe that the impact of GDP on GHG emissions is lower, in-
dicating that while economic growth contributes to increased emissions, this effect is somewhat mitigated in 

293



models that account for interactions between different variables (such as energy productivity and the types of 
energy sources used). 
Conclusions
The results of the analysis suggest that the impact of SERS (Share of Energy from Renewable Sources) on 
GHG emissions varies significantly between the two clusters. Thus, SERS plays a different role in each cluster, 
and its impact on GHG emissions depends on the infrastructural and political context of each region. While 
in Northern Europe the transition to renewable sources has a positive effect on the environment, in Eastern 
Europe, it may be less effective in reducing emissions until there is full integration of energy efficiency tech-
nologies and policies.
Similarly, ETR (Environmental Tax Revenues) has different effects in each cluster, and its impact on GHG 
emissions reflects the level of economic development and specific policies of each region. In Nordic countries, 
environmental taxes are an effective tool for stimulating the transition to a green economy, while in Eastern 
countries, these taxes have not generated the same results, and further infrastructure reforms and more effective 
environmental policies are needed to maximize their positive effects on emissions.
Economic policies should support investments in energy-efficient technologies and renewable energy infra-
structure. In Nordic countries, these investments can continue to support the transition to a green economy, 
already having a significant impact on reducing GHG emissions.
In Eastern countries, it is essential to provide economic and fiscal incentives for the adoption of green technol-
ogies and the improvement of energy efficiency and financial incentives should be implemented for businesses 
and households adopting renewable energy sources and energy efficiency measures, while the SME sector 
should be encouraged to adopt more efficient ecological solutions.
It is crucial for both national and local authorities in both clusters to enhance the capacity to implement en-
vironmental policies and educate the public and private sectors about the benefits of the green transition. In 
Eastern countries, climate change education needs to be strengthened to raise awareness of its effects and the 
benefits of implementing green policies. In both clusters, there should be more intensive cooperation between 
member states to implement common solutions for climate change
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ABSTRACT

Earthquakes and urban disasters don’t just break buildings, they expose how fragile our cities really are. The 2023 Kah-
ramanmaraş quakes showed this in brutal detail: thousands died, buildings collapsed, and the economic toll was massive. 
All because of poor construction and planning. These disasters reveal deep flaws that take years to fix.

Here’s the hard truth: we can’t keep doing this. Every disaster proves we need to act fast. We need stronger buildings, fair-
er recovery plans, and smarter city designs, especially as climate change makes everything riskier. While we’re learning to 
live with some risk, the patchwork safety standards across cities just aren’t good enough. Türkiye’s tragedy proves we’ll 
never eliminate risk completely, but we can do much better. Right now, it’s the poorest communities paying the price. If 
we don’t change course now, it’ll be too late

Key words: disaster resilience, earthquake recovery, urban reconstruction

Introduction 

Disasters have always been a big deal for cities. They show us the weak spots of our buildings, governments, 
and even society’s. But earthquakes? They’re next-level scary especially in non-resilient urban areas. The 
damage isn’t just physical; it messes up people’s lives and local economies for years. Figuring out how to deal 
with these disasters is important. The February 6, 2023, Kahramanmaraş earthquakes in Türkiye exemplified 
this destructive potential, resulting in over thousands of fatalities, the collapse of buildings, and economic 
losses exceeding billions. This disaster not only underlined the consequences of inadequate seismic prepared-
ness but also presented a critical opportunity to reconsider urban resilience in high-risk zones. 

According to AFAD (2023a), two major earthquakes occurred on Monday, February 6, 2023. The first earth-
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quake, with a magnitude of 7.7, struck at 04:17 local time with its epicenter in the Pazarcık district of Kah-
ramanmaraş province. This was followed by a second earthquake of magnitude 7.6 at 13:24, centered in the 
Elbistan district of Kahramanmaraş. The earthquakes were followed by 7,184 aftershocks. The seismic events 
caused widespread building collapses and severe structural damage across eleven provinces: Kahraman-
maraş, Hatay, Adıyaman, Malatya, Gaziantep, Diyarbakır, Şanlıurfa, Osmaniye, Elazığ, Kilis, and Adana, 
resulting in a total of 53,537 fatalities. AFAD (2023a) reported that in the aftermath of the earthquakes, a total 
of 14,740 search and rescue personnel were deployed to the region. These teams comprised members from 
AFAD, JAK, PAK, DİSAK, the Coast Guard, JÖAK, DAK, fire departments, Güven teams, the Ministry of 
National Education, NGOs, and international search and rescue units. Additionally, field operations involved 
personnel from AFAD, the Gendarmerie, Police, UMKE (National Medical Rescue Teams), the Ministry of 
National Defense, ambulance teams, local security forces, and local support units, along with 5,396 volun-
teers. As of February 21, 2023, the total number of personnel operating in the affected areas reached 242,392 
(AFAD, 2023a). (Aydin et al, 2024) 

These seismic events in Türkiye have exposed profound structural deficiencies, revealing systemic non-com-
pliance with established construction standards and seismic building codes. Post-disaster analyses show that 
these urban centers suffer not only immediate physical destruction but also continuing systemic failures that 
extremely compromise recovery directions and long-term rehabilitation efforts. 

The second stream of thought is that improving the performance of natural resource systems requires an 
emphasis on institutions and property rights. A people-oriented approach which focuses on the resource user 
rather than on the resource itself is not a new idea; many have pointed out that ‘resource management is 
people management’. However, tools and approaches for such people management are poorly developed and 
the importance of a social science resource management has not generally been recognized. (Berkes, F. et al) 

Therefore, disaster resilience obviously connects risk management with sustainable development. The focus 
must shift from emergency response to proactive, long-term risk reduction. This transition is key to minimiz-
ing future disaster impacts.

Methodology 

Context

This research is about the importance of urban planning on non-disaster resilient areas after the disaster 
occurs. In the light of this study, one could be able to find the reason why building and maintaining disaster 
resilience in urban areas before the disasters, especially earthquakes. This research was carried out compar-
atively in terms of disaster resilience. Specifying the Kahramanmaraş earthquake happened on February 6th, 
2023, we collected the data from the sources of NGOs, search and rescue teams, and government recordings. 

Sampling

The target population was the citizens of Türkiye. The vicinity for working and searching was the internet. In 
order to compare and contrast the non-disaster resilient cities of Türkiye with the resilient ones in the world, 
we searched for the publications collectively. 
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Data Collection

While collecting data, we drained the information from prejudgement controls, dived into deep research and 
came up with the real numbers and amounts of the devastating earthquake.

Main Results and Discussion

The City Resilience Framework is a unique framework developed by Arup with support from the Rockefeller 
Foundation, based on extensive research in cities. It provides a lens to understand the complexity of cities 
and the drivers that contribute to their resilience. Looking at these drivers can help cities to assess the extent 
of their resilience, to identify critical areas of weakness, and to identify actions and programs to improve the 
city’s resilience. (ARUP. 2014) 

Figure 1
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Resilience in individuals, institutions, and urban systems depends on key aspects: strategic foresight, adap-
tive reuse, load-bearing capacity, fail-safe networks, flexibility, inclusivity, and integration. Strategic fore-
sight actors learn from past experiences to adapt their decisions and behaviors, making them more respon-
sive to change. Adaptive reusing finds innovative ways to repurpose available means during crises.

Systems designed for resilience prioritize load-bearing capacity (ensuring failure is predictable and non-cat-
astrophic), fail-safe networks (building spare capacity and diverse solutions), and flexibility (adapting strat-
egies when faced with sudden challenges). For instance, cities might reorganize public transport for evacua-
tions, while energy networks with redundant pathways can confront supply shocks.

Therefore, resilience is not just technical but also social. Inclusive governance makes certain that planning 
addresses the needs of the most vulnerable, nurturing shared ownership of solutions. Meanwhile, integrated 
approaches help different sectors work together instead of staying isolated. For example, cities are using 
multidisciplinary urban plans to address climate adaptation and disaster risks as one unified effort. Together, 
these strategies don’t just help cities and their residents recover from disruptions, they set them up to grow 
stronger and thrive. 

To present some quantitative data concerning the member organization and the work carried out in the re-
gion, it should be noted that 17,545 members declared their availability to support the efforts, while 8,944 
members participated in damage assessment training. A total of 2,155 volunteer members engaged in field-
work within the region. Volunteers were informed that contributing effectively required a minimum com-
mitment of six days, and compliance with this duration was generally observed. Furthermore, depending on 
the scale of destruction in urban, rural, or operational zones, daily damage assessments varied, though each 
team evaluated an average of 30 structures per day. Based on this methodology, it can be estimated that 
members of the Chamber of Civil Engineers conducted structural damage assessments in approximately 
200,000 buildings. (MO İstanbul, 2023)
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Table 1 Here is a table demonstrating damage frequencies and intensity measures city by city. (Pujol et al. 
2024)

These repeated disasters make it clear: we need change and we need it now. To prevent future tragedies, we 
must strictly invest in resilient and decentralized infrastructure, ensure fair recovery efforts, and incorporate 
cultural heritage into urban planning. What we can’t accept is the same destructive cycle where disasters 
strike, and only some communities recover.

With climate change accelerating and cities expanding, the lessons from Kahramanmaraş and other disas-
ter-prone areas should push us to act. We have to build cities that can resist the growing threats of our time 
before it’s too late. Many cities in Türkiye remain disaster-vulnerable due to poor planning.

Conclusion

The earthquake’s devastation is tragic; however, it is a chance to rebuild smarter. Unlike older cities that 
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struggle to upgrade outdated systems, we can now design these areas as smart cities from the ground up. We 
should avoid the usual costs and complications of renewing. The upfront investment may seem steep, but 
technologies like renewable energy grids, advanced waste management, and streamlined governance will 
pay off in the long run by cutting costs and conserving resources.

But it’s not just about infrastructure. These improvements can also empower people by integrating education 
and job training programs, we can boost community engagement and literacy rates, creating a stronger, more 
skilled workforce. In the end, this approach doesn’t just rebuild cities, it transforms them into more efficient, 
sustainable, and resilient places to live.

Here is an OECD report to indicate how to establish disaster resilience in urban areas with a table classified by 
sectors and purposes.The table below shows sample aid activities and/or development objectives and poten-
tial eligibility and scoring for the DRR marker based on the decision process and eligibility criteria presented 
in the proposal. (2-Principal; 1-Significant) (Fabre C, et al. 2017

Table 2

In the light of interpreting this table prepared by OECD, the proposed contributions can be outlined as such; 
The rebuilding plan isn’t just about fixing what was destroyed, it’s about making the region stronger, smarter, 
and more resilient than before. Instead of simply putting up new buildings, we’re redesigning communities 
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with disaster prevention in mind, making sure they stay true to their cultural roots while integrating earth-
quake-resistant infrastructure. Houses and utilities (like water, power, and internet) will be built to confront 
future quakes, and we will obtain faster disaster responses meeting emergency supply centers strategically. 
Rural areas will get eco-friendly upgrades, better transportation links, and special support for at-risk groups. 
Debris will be recycled responsibly, and reconstruction will use energy-efficient materials to cut waste and 
lower long-term costs. Factories and farms will be modernized with quake-proof upgrades, and job training 
programs will bring back skilled workers. Technology and private-sector partnerships will come up with better 
disaster-proof solutions. 

Recovery isn’t just physical, it’s social as well. The plan improves healthcare, education, and local deci-
sion-making, working closely with NGOs, universities, and leaders to ensure everyone has a voice. By com-
bining smart urban planning, cultural preservation, and sustainability, this strategy doesn’t just rebuild, it sets 
a global example for disaster-prone regions. Once the results lower energy use, cost savings, they will prove 
that resilience is possible without losing identity or progress. 

Acknowledgment : This article is  dedicated to those who lost their lives in the earthquakes that occurred in 
Türkiye on February 6, 2023. Also, I would like to express my gratitude to my counselor and English teacher 
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ABSTRACT
The aim of this study is to reveal the civil society and active citizenship practices of refugee children attending high 
schools in Eskişehir within the scope of their leisure time, and thus to evaluate their level of integration into the social 
life of the city they live in. This research was conducted using the explanatory sequential design of the mixed methods 
approach. The sample consists of 276 refugee students in the quantitative phase and 27 refugee students in the qualitative 
phase. It was found that most refugee children do not attend events such as theater performances, charity fairs, concerts, 
cinema screenings, or sports competitions, and that the majority do not read books, daily newspapers, or magazines. A 
significant portion of the participants were found to work in insecure jobs during school holidays or on days they did not 
attend school. Female students were generally found to spend their leisure time at home, helping their mothers, doing 
household chores, and taking care of their younger siblings. Moreover, the students’ leisure time activities were not found 
to be diverse, and their participation in the activities organized by institutions or organizations was observed to be low.

Key words: Refugee, Refugee Children, Refugee High School Students, Leisure Time, Eskişehir.

Introduction 
When examining global migration movements, it would be accurate to say that one of the five main trends 
identified by Castles and Miller (2008) regarding contemporary migration is that “migration is increasingly 
taking on a child-intensive character.” Indeed, children hold a significant quantitative place in international 
migrations and are important actors in migration movements. Children become part of migrating communities 
from different countries of origin for various reasons, either accompanied or unaccompanied, often enduring a 
migration journey filled with hardships. Regardless of where and how it occurs, it would not be wrong to say 
that the primary victims of migration movements are “children.” During and after migration, children undergo 
a process that even adults find extremely challenging. Children experience this process sometimes accompa-
nied by their families or relatives and sometimes unaccompanied and unprotected. Throughout the migration 
process, children may be exposed to human trafficking, suffer due to neglect and inadequacies, and face vari-
ous forms of abuse after being forced to leave their country of origin (Yılmaz, 2014). According to Ikechukwu, 
Olu, and Bazza (2020), children involved in migration movements are frequently abused and face not only the 
psychological trauma of separation from their families but also mental and physical injuries caused by malnu-
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trition, forced labor, sexual and physical abuse, and deprivation of medical care and educational services and 
rights. Another challenging process begins for children who face difficulties before and during migration once 
they are settled in target or transit countries. Immigrant children and their family members, who come from 
different cultures, languages, capitals, and habitus, face significant problems in the countries where they settle.

On the other hand, children who start a new life in a different country face numerous disadvantages and must 
develop various strategies to adapt to social life and live with new people. Language barriers often negative-
ly affect this process, and cultural and ethnic conflicts can disrupt the adaptation process. The majority of 
migrating children are of school age, and it has been observed that children who begin their education in the 
host country experience fewer difficulties during adaptation. Similarly, migrant children who use their out-
of-school leisure time productively in the city where they live tend to have an advantage in adapting to urban 
culture and socializing. However, it is difficult to say that migrant children are able to fill their leisure time with 
sufficient and meaningful activities or have established practices in this regard. Factors such as being a foreign-
er, language problems, perceptions of otherness, fear of exclusion, cultural shock and conflict, resistance to 
change, differences in types of capital, remnants of the country of origin, and entrenched habitus significantly 
influence how migrant children spend their leisure time. Sometimes, the leisure time practices of migrant chil-
dren also reflect a deprivation in terms of opportunities, making it important to present a sociological picture 
of how migrant children living in different countries continue their lives in this regard.

Main Results

Civil society practices: (In)ability to integrate into the democratic life of the city

Table 1. Membership status in any civil society organization, association, or political party
Membership status in a civil society organiza-
tion, association, or political party

Frequency Percentage Valid Per-
centage

Cumulative 
Percentage

Yes 6 2,1 2,2 2,2
No 272 97,1 97,8 100,0
Total 278 99,3 100,0

Table 1 presents the views of refugee high school students participating in the study regarding their member-
ship status in civil society organizations, associations, or political parties. Accordingly, nearly all participants 
(272 students; 97.1%) reported that they are not members of any civil society organization, association, or 
political party, while only 6 students indicated that they hold such membership. Civil society organizations, 
associations, and political parties are important components of democracy and democratic societies. It can be 
said that there are many reasons why refugee high school students living in Eskişehir show little interest in or 
do not become members of these institutions. Factors such as language barriers, living in a different culture, 
lack of knowledge about civil society organizations, associations, or political parties, absence of citizenship 
and voting rights, and lack of interest in these activities can be considered as causes of this situation. One in-
terviewed student shared the following:

After school, I go home, study, then watch my phone or TV and go to bed. I don’t have any other 
activities besides that. (Participant 16-E, In-depth interview).
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Active citizenship practices: Building social, cultural, and symbolic capital in the absence of economic 
capital

Table 2. Social activities participated in within the city of residence (Eskişehir)

Activities participated in within their 
city of residence

Frequency Percentage Valid Percentage Cumulative Percentage

Youth organizations 14 5,0 5,0 100,0
Environmental organizations 9 3,2 3,2 100,0
Human rights organizations 13 4,6 4,7 100,0
Charitable activities 20 7,1 7,2 100,0
Municipal activities 22 7,9 7,9 100,0
Sports club activities 41 14,6 14,7 100,0
Artistic activities 15 5,4 5,4 100,0
Summer school activities 16 5,7 5,8 100,0
Other 37 13,2 13,2 100,0

Table 2 presents the views of refugee high school students participating in the study regarding the social activi-
ties they take part in within their city of residence. In this question, students were allowed to select more than 
one option. Accordingly, 41 participants stated that they participate in sports club activities, 22 in municipal 
activities, 20 in charitable activities, 16 in summer school activities, 15 in artistic activities, 14 in youth orga-
nizations, 13 in human rights organizations, 9 in environmental organizations, 5 in civil society organizations, 
and 4 in political party activities. Additionally, 28 participants selected “other.” Looking at the data in the table, 
it appears that participants are more involved in sports, municipal, charitable, and other activities. Activities of 
political parties and civil society organizations were among the least attended by participants. These findings 
align with the data presented in the previous table. As seen in the previous table, nearly all participants (97.1%) 
were found not to be members of any political party, association, or civil society organization. Some students 
interviewed expressed the following:

I don’t participate in any social activities. After school, I go home, cook, and take care of the house-
hold chores. I have no free time. When other children go home, their mothers have already prepared 
the meal. That’s not the case for me — since I live alone, I have to do everything myself. (Participant 
22-K, In-depth interview).

I don’t participate in any social activities because they also require expenses. I cannot afford them. 
(Participant 14-E, In-depth interview).

My brother and I play football. We play here at Demirspor Club. We were accepted into the club 
because we are talented. My position on the football team is goalkeeper. (Participant 25-E, In-depth 
interview).

No, I can’t go. I don’t have the means or the time. Until about a month ago, I was working outside of 
school hours. There’s a place called Antep Bahçe in Söğütönü — I worked there. I started during the 
summer break, and when school started, I continued going after school. I worked there as a waiter, a 
service staff member, and a busser. (Participant 23-K, In-depth interview).
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Based on the views of the participating students, it is difficult to say that refugee high school students spend 
their leisure time engaging in diverse and enriching activities. This situation, which can be explained by var-
ious factors such as financial difficulties, weak social capital, the need to work to contribute to the household 
income, deeply rooted cultural norms and perceptions, anxiety about the future, and limited communication 
opportunities, reduces their participation in urban culture and diminishes the visibility of their agency. In other 
words, it also negatively affects the fulfillment of the “need for freedom” as defined by Max-Neff within the 
framework of human rights. This includes the realization of civil and political rights, the need for freedom, 
equal access to opportunities, and freedom of action (Max-Neff, 1991; Hatiboğlu Eren, 2016: 9).

Conclusion
It has been determined that refugee students are not in contact with civil society organizations, associations, 
or political parties in the cities where they reside. As these institutions are essential components of democratic 
life, the lack of interest shown by refugee children toward them suggests that they do not exhibit agency in 
terms of integrating into the democratic life of the city. Undoubtedly, there are various motives and legal bar-
riers that can explain this situation and the lack of membership in such institutions. However, it is difficult to 
argue that refugee students are sufficiently motivated to participate even in the public events organized by these 
institutions. This situation can also be interpreted in the context of Berry’s (1970) concepts of marginalization, 
stress, and ethnic identity issues experienced by local communities during modernization and interaction with 
external cultures. The weakening of refugee students’ ties to their traditional cultures, combined with their ina-
bility to fully integrate into the culture of the host society, leads to marginalization. Furthermore, the process 
of cultural adaptation can be a stressful experience for refugee students. Berry (1970) states that this stress 
primarily stems from identity confusion, cultural conflicts, and changes in social roles within the community. 
While some refugee students strive to preserve their traditional culture, others attempt to adopt the dominant 
culture; however, those who fluctuate between these two poles are often the ones who experience the highest 
levels of marginalization and stress. This finding is also meaningful when evaluated in the context of Berry’s 
acculturation strategies model (assimilation, marginalization, separation, integration). Therefore, it would be 
accurate to state that refugee high school students from different countries of origin, who participated in this 
research, experience a form of “deprivation” in terms of their civil society practices and right to participation, 
especially regarding their “capabilities.”
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