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Applying the technology acceptance model and source credibility in responsible tourism

Context Theories Purpose
Social media for outbound leisure travel (Singh & 
Srivastava, 2019) TAM The utilization of social media by Indian travelers who are 

traveling abroad.
Generation Y’s tourism activity in social media 
(Kowalczyk- ) TAM Study the factors influencing tourism-related social media 

activities of Generation Y.
Social media for travel planning (Cheunkamon et 
al., 2020) TAM, TPB The utilization of social media platforms for travel 

planning.

Online hotel reviews (Bae & Han, 2020) TAM, Cultural 
Consonance

Study the factors influencing the acceptance of UGC 
websites for travel planning among Generation Y.

Short video apps (Wang et al., 2022) TAM Explore the factors influencing the intention to use short 
video apps for travel planning and decision-making.

Short tourism video (Liu et al., 2023) TAM, SOR
Study the key factors of short videos that influence tourism 
intention to help develop strategies for tourism 
destinations.
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MATERIALS AND METHODS

 
Construct Items Question Source 

Perceived 
Usefulness 

PU1 You have received useful information about responsible tourism via social media. 
(Davis et al., 
1989; Qiu et 

al., 2023) 
PU2 Using social media enhances followers’ understanding of responsible tourism. 

PU3 Social media helps support decision-making in selecting responsible tourism 
activities more effectively. 

Perceived Ease of 
Use 

PEoU1 You feel that accessing information about responsible tourism through social media 
is easy. (Davis et al., 

1989; Qiu et 
al., 2023) 

PEoU2 You feel that using social media to share content about responsible tourism is 
simple. 

PEoU2 Learning how to use social media to view and share content about responsible 
tourism is easy for you. 

Expertise 

EX1 You believe that travel influencers on social media are knowledgeable about tourist 
destinations. (Ayeh, 2015; 

Qiu et al., 
2023) 

EX2 You believe that travel influencers on social media often research and learn from 
sources about responsible tourism. 

EX3 You believe that travel influencers on social media often provide useful information 
about destinations. 

Trustworthiness 

TR1 You believe that travel influencers on social media would not present themselves 
as experts if they lack sufficient knowledge. (Ayeh, 2015; 

Qiu et al., 
2023)  

TR2 You believe that travel influencers on social media express their opinions about 
tourism honestly. 

TR3 You believe that travel influencers on social media present tourism information 
with sincerity. 

Intention to Use 
social media for 

responsible tourism 

IU1 I expect to use social media to share content about responsible tourism in the 
future. (Chung et al., 

2015; 
Venkatesh et 

al., 2003) 

IU2 I plan to share posts or information about reducing environmental impacts through 
social media in the future. 

IU3 I expect to use social media to access reviews and information about responsible 
tourism in the future. 



al )

RESULTS AND DISCUSSION

 
Variables Categories  % of Responded 

Gender 

Male 97 24.2% 

Female 303 75.8% 

Total 400 100 

Age 

18-24 27 6.8% 

25-34 159 39.8% 

35-44 111 27.8% 

45-54 72 18% 

Over 55 31 7.8% 

Total 400 100 

Education 

Undergraduate 3 0.8% 

Bachelor 314 78.5% 

Master 79 19.8% 

Doctorate 4 1% 

Total 400 100 

Income 

<15,000 20 5% 

15,000 - 30,000 127 31.8% 

30,001 – 50,000 213 53.3% 

50,001 – 70,000 35 8.8% 

>70,001 5 1.3% 

Total 400 100 



Applying the technology acceptance model and source credibility in responsible tourism

 

Constructs Items Outer Loading  Composite 
Reliability AVE 

Perceived Usefulness 

PU1 0.778 

0.718 0.793 0.617 PU2 0.711 

PU3 0.876 

Perceived Ease of Use 

PEoU1 0.923 

0.856 0.874 0.873 PEoU2 0.946 

PEoU2 0.912 

Expertise 

EX1 0.859 

0.816 0.820 0.730 EX2 0.871 

EX3 0.832 

Trustworthiness 

TR1 0.923 

0.875 0.935 0.940 TR2 0.959 

TR3 0.901 

Intention to Use social media for 
responsible tourism 

IU1 0.914 

0.819 0.822 0.847 IU2 0.926 

IU3 0.891 

 
Construct IU PEoU PU EP TR 

IU 0.920     

PEoU 0.678 0.934    

PU 0.706 0.595 0.786   

EP 0.709 0.639 0.470 0.854  

TR 0.706 0.571 0.667 0.710 0.941 

 

Hypothesis Relationship 
 

 (>0.1) p-value 
(<0.05) 

t- value 
(>1.96) VIF (<5.00) Q2 Supported 

H1 PU -> IU 0.357 0.000 9.716 2.120 

0.629 

Supported 

H2 PEoU -> IU 0.178 0.000 3.726 2.086 Supported 

H3 EX -> IU 0.337 0.000 7.704 2.490 Supported 

H4 TR -> IU 0.128 0.000 3.639 2.838 Supported 



 

Constructs Items Outer Loading  Composite 
Reliability AVE 

Perceived Usefulness 

PU1 0.778 
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PU3 0.876 

Perceived Ease of Use 

PEoU1 0.923 

0.856 0.874 0.873 PEoU2 0.946 

PEoU2 0.912 

Expertise 

EX1 0.859 

0.816 0.820 0.730 EX2 0.871 
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Trustworthiness 

TR1 0.923 
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Intention to Use social media for 
responsible tourism 

IU1 0.914 
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Impacts Literature 
Sea-level rise, Coastal Erosion, 

and Flooding 
(Carbognin et al., 2010; P. Daly et al., 2022; García Sánchez et al., 2020; Maragno et al., 2023; 

Marzeion & Levermann, 2014; Reimann et al., 2018) 
Changing of Sea Temperature (Harkin & Westley, 2020; Isaak et al., 2012; Willems & Schaik, 2017) 

Acidification of Sea Water (Harkin & Westley, 2020; Willems & Schaik, 2017) 
Crystallization and Salt 

weathering (Charlo, 2000; Menéndez, 2018; Ruiz-Agudo et al., 2011; Vyshkvarkova & Sukhonos, 2023) 

Biodeterioration and 
Architectural Impacts 

(Bienvenido-Huertas et al., 2021; Dias et al., 2023; Hedayatnia et al., 2021; Pires et al., 2022; Prieto et 
al., 2020; Silva et al., 2020; Sitzia et al., 2023) 

Freeze-Thaw Cycle (Sesana et al., 2018, 2021; Vyshkvarkova & Sukhonos, 2023) 

Soil Temperature (Asano et al., 2023; Bradford et al., 2019; Menberg et al., 2014) 

Archaeological Sites (C. Daly, 2011; Grossi et al., 2007; Heilen et al., 2018; Hollesen, 2022, 2023) 

Severe Climate Events (Sesana et al., 2018, 2021) 

et al.,

et al.

et al. et al.

et al. et al.

et al  
et al., 

1. What are the primary climate-induced threats to 
the Site Ancient City?

2. How do these threats compare with similar sites?

enhance the site’s resilience?



Climate crisis and cultural heritage 

Risks & Impacts Adaptation & Mitigation Strategies 

Venice, Italy 

Venice faces significant risks from rising sea levels and 
increased flooding, exacerbated by climate change. The 
frequency of "Acqua Alta" (high water) events has increased, 
threatening the city's unique architecture and historic 
buildings (Faranda et al., 2024). 

Faranda et al. (2024) examine the MoSE system’s effectiveness in 
reducing Acqua Alta flooding in Venice, analyzing its impact on sea levels 
and economic damage. Comparing past floods (1966, 2008, 2019), it 
finds that while MoSE provides protection, additional measures are 
needed for unprecedented floods, requiring further research and 
adaptation strategies (Faranda et al., 2024). 

Machu Picchu, Peru 

Peru has significant tourist potential due to its landscapes, 
culture, and geomorphological features. This diversity creates 
a responsibility for preservation, especially given the risks 
posed by even moderate climate change scenarios. 

The study evaluated solar and wind energy use for a historic site and 
museums in Peru, finding strong renewable potential but a lack of 
specific sustainability laws. It emphasized the environmental benefits of 
renewables and recommended policy enhancements to support 
sustainable tourism (Calderón-Vargas et al., 2021). 

City of Chan Chan, Peru 

The Chan Chan Archaeological Zone is highly susceptible to 
the impacts of climate change, particularly the extreme 
climatic events associated with the El Niño phenomenon that 
affect the northern coast of Peru (UNESCO, n.d). 

Following its designation as a World Heritage site in danger, Chan Chan 
implemented a Master Plan supported by the World Heritage Fund, 
focusing on El Niño mitigation, water table control, and structural 
stabilization using both traditional and modern methods. The plan also 
prioritized documentation, training artisans, and public education. The 
Ministry of Culture’s ENSO program introduced preventive actions, 
including wall stabilization, protective roofing, and water management 
(UNESCO, n.d.). 

Djenné, Mali 
Djenné, Mali, faces climate-induced threats to its mudbrick 
architecture, including flooding, material deterioration, and 
loss of craftsmanship. Economic pressures drive the use of 
modern, unsustainable materials, while climate change 
accelerates urbanization and challenges restrictive 
conservation policies (Brooks et al., 2020). 

The study highlights the importance of preserving both tangible and 
intangible heritage, noting that cultural practices are as vulnerable as 
physical sites to climate change. It calls for greater awareness and the 
integration of heritage preservation into climate policy to prevent 
irreversible cultural loss (Brooks et al., 2020). 

Stonehenge and Avebury, United Kingdom 
Murphy et al., (2013) identify 22 risks to heritage sites, 
including erosion from tourism, livestock, and extreme 
weather, flooding at Avebury, vegetation changes affecting 
conservation, wildfire threats, and damage to species like 
lichens on monuments (Murphy et , 2013). 

The report underscores the need for regular monitoring, strategic 
responses, and adaptive measures to protect sites’ Outstanding 
Universal Value. It advises incorporating these actions into updated 
World Heritage Site Management Plans, with ongoing reviews to 
address changing climate conditions (Murphy et al., 2013). 

Petra, Jordan 

Petra faces major climate risks such as flash floods, drought, 
and storms, which endanger its archaeological structures and 
the local economy reliant on tourism and agriculture 
(Abdalhaleem et al., 2024) 

The study advocates combining local knowledge with scientific data to 
strengthen Petra’s resilience to climate change. Under a moderate 
emissions scenario, it projects moderate risk by 2060, highlighting the 
need for proactive and sustainable adaptation measures to safeguard its 
cultural and natural heritage (Abdalhaleem et al., 2024) 

Pyramids of Giza, Egypt 
The Giza pyramid complex, including the Great Pyramids and 
the Sphinx, faces structural damage and material decay from 
natural aging, human activity, and rising groundwater levels 
linked to urbanization and irrigation, increasing the risk of 
limestone deterioration (Hemeda & Sonbol, 2020). 

The research emphasized the need for structural interventions and 
effective management to conserve the Giza site. It also discovered a 
large original hill beneath the pyramids and stressed controlling 
urbanization's impact on rising groundwater levels (Hemeda & Sonbol, 
2020). 

Greek Theatre of Dionysus in Athens 

The Ancient Greek Theatre of Dionysus in Athens faces 
climate change threats, including material degradation from 
humidity, corrosion, and vegetation growth, as well as 
structural damage from soil erosion, landslides, heatwaves, 
and heavy storms (Nastou & Zerefos, 2021). 

Suggested strategies focus on energy efficiency, humidity control, and 
resilience enhancement, integrating climate adaptation into heritage 
management. The approach emphasizes proactive conservation, 
continuous monitoring, community involvement, and a sustainable 
framework to protect cultural heritage from climate change (Nastou & 
Zerefos, 2021) 
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RESULTS AND DISCUSSION

Risk Description Impact 

Sea Level Rise and 
Flooding 

Rising sea levels, exacerbated by global climate change, pose a 
significant risk to low-lying areas of the site. Flooding could 
damage or submerge parts of the city, especially during storm 
surges or extreme weather events. 

Physical damage to the ruins, erosion of 
foundational soils, and potential long-term 
inundation of parts of the site. 

Coastal Erosion 

The Side's coastal location makes it highly vulnerable to 
erosion from rising sea levels and increased wave action due to 
climate change. Over time, this erosion threatens the 
structural integrity of ancient ruins, especially the Temple of 
Apollo near the shore. 

Loss of structural stability, increased risk of 
collapse of coastal ruins, and potential loss 
of archaeological artifacts. 

Earthquakes 

Climate change indirectly increases seismic risks by melting 
glaciers, thawing permafrost, and altering sea levels, which 
destabilize fault lines and soil structures (Turner et al., 2023). 
Türkiye’s UNESCO heritage sites face rising threats from 
extreme heat, wildfires, earthquakes, and sea level rise, 
especially in the western and southern regions. As a high-risk 
seismic zone, earthquakes could worsen climate-induced 
damage (Kapsomenakis et al., 2023). Antalya is located in a 
seismically active region. Earthquakes pose a significant threat 
to the ancient structures in Side, which were not built to 
withstand seismic activity. 

Structural damage or collapse of buildings, 
loss of historical integrity, and potential 
endangerment of visitors and staff. 

Temperature 
Extremes and Freeze-
Thaw Cycles 

Temperature extremes and fluctuations cause thermal 
expansion and contraction, leading to cracks and structural 
weaknesses in stone materials. The freeze-thaw cycle further 
accelerates damage to stone surfaces and mortar joints. 

Cracking and fragmentation of stone 
structures, leading to long-term 
deterioration and increased need for 
conservation efforts. 

Drought and 
Vegetation Loss 

Prolonged droughts from climate change can reduce 
vegetation, destabilize soil, and increase erosion, which 
accelerates ruin degradation. 

Increased soil erosion, loss of protective 
vegetation, and exposure of foundations 
and ruins to additional weathering. 

Urban Development 
and Construction 
Activities 

Urban development and construction in Antalya pose risks to 
the site by causing ground vibrations, pollution, and altered 
water drainage, potentially compromising the structural 
integrity of the ruins. 

Structural damage from ground vibrations, 
pollution-related stone deterioration, and 
increased risk of flooding due to altered 
drainage patterns. 

Tourism Pressure 

High tourist traffic at Side accelerates wear and tear, with foot 
traffic, physical contact, and vandalism worsening ruin 
degradation. Overcrowding also increases safety risks and 
maintenance demands. 

Physical wear on paths and structures, 
potential structural damage from 
unauthorized access, and increased 
maintenance and repair costs. 

Inadequate 
Conservation and 
Maintenance Practices 

Insufficient conservation, lack of funding, and poor restoration 
efforts can worsen site damage, while inadequate maintenance 
increases vulnerability to natural degradation and climate 
impacts. 

Accelerated deterioration of ruins, loss of 
historical authenticity due to inappropriate 
restoration, and potential safety hazards for 
visitors. 

Mismanaging Visitor 

Poor visitor management and a lack of supervision can lead to 
vandalism, graffiti, and physical damage. Inadequate signage 
and barriers allow access to fragile areas, worsening site 
deterioration. 

Damage to the site’s visual and structural 
integrity, loss of historical and cultural value, 
and increased costs for repairs and 
restoration. 
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Category Similar Heritage Sites (Table 2) Side (Table 3) Key Observations 

Sea-Level Rise & 
Flooding 

Venice, Petra, Djenné, Stonehenge and 
Avebury, Chan Chan 

Severe risk: flooding 
threatens ruins and 

foundational erosion 

Both share flooding concerns, but 
Side lacks large-scale flood 
control (e.g., Venice MoSE) 

Coastal Erosion Venice, Giza, Petra, Chan Chan 
High risk due to coastal 

proximity (e.g., Temple of 
Apollo) 

Similar erosion issues, but Side's 
unique archaeological value 

makes it more fragile 

Earthquake Risk 

Italy, Greece, and Türkiye are identified as 
high-risk seismic zones, where 

earthquakes could exacerbate climate-
related damage to Mediterranean cultural 
heritage sites (Kapsomenakis et al., 2023). 

These zones need urgent adaptation 
strategies. 

Side Ancient City is located in 
the south of Türkiye and the 
Mediterranean region, and is 

at risk of earthquakes. 

Earthquake risk is a challenge for 
Side, requiring seismic-focused 

adaptation 

Temperature 
Extremes & Freeze-

Thaw Cycles 
Greek Theatre of Dionysus 

Thermal expansion and 
freeze-thaw cycles cause 

stone cracking 

Both sites experience stone 
degradation 

Drought & 
Vegetation Loss Petra, Stonehenge, and Avebury Prolonged droughts increase 

erosion and expose ruins 

Side faces greater vegetation loss 
risks due to its coastal-arid 

environment 
Urban 

Development & 
Construction 

Venice (tourist-driven construction 
impact), Giza (construction vibrations, 

urban sprawl) 

Urban expansion alters water 
drainage, and pollution 

effects 
Both face urbanization risks 

Tourism Pressure Machu Picchu 
High visitor traffic causes 

physical wear and structural 
stress 

Tourism impacts are a shared 
concern. Side lacks controlled 

visitor management like Machu 
Picchu 

Inadequate 
Conservation 

Practices 

Giza (mismanagement of restoration 
projects), Djenné, Chan Chan 

Lack of consistent 
conservation efforts 

threatens site integrity 
Similar conservation challenges 

Comparison of climate change risks: literature review 
and Side case study

(



Adaptation & Mitigation Strategies 

Category Strategy Description 

Implement Coastal 
Defence Mechanisms 

Construct Sea Walls and Utilize 
Natural Defences 

Develop artificial structures and enhance natural features to prevent 
coastal erosion 

Beach Restoration Replenish sand and other natural materials to preserve beach areas 

Upgrade Water Drainage 
and Management 

Systems 

Strengthen Drainage Networks Improve infrastructure to handle stormwater and prevent flooding 
Rainwater Collection and 

Control Introduce systems for capturing and managing rainwater efficiently 

Strengthen and Restore 
Structures 

Apply Climate-Resilient 
Building Materials Use durable materials that withstand climate extremes 

Routine Upkeep and 
Inspections Conduct regular maintenance and checks to ensure long-term stability 

Provide Protective 
Shelters 

Temporary and Permanent 
Refuge Solutions 

Offer shelters for immediate or long-term protection against extreme 
weather 

Shade and Windbreak 
Installations 

Install coverings and barriers to guard against harsh environmental 
conditions 

Enhance Monitoring and 
Early Warning Systems 

Deploy Environmental and 
Climate Sensors Set up devices to monitor climate changes and environmental conditions 

Install Early Warning 
Mechanisms for Severe 

Weather 
Ensure communities receive timely alerts about extreme weather events 

Manage Landscapes and 
Prevent Erosion 

Apply Erosion Control Methods Implement strategies to prevent soil erosion in vulnerable areas 
Promote Sustainable 
Landscaping Practices 

Use eco-friendly techniques and materials to maintain landscapes and 
minimize environmental impact 

Promotion of 
Sustainable Tourism 

Visitor Management Plans Implementation of strategies to reduce visitor impact and promote 
sustainable tourism practices. 

Educational Campaigns Initiatives to raise awareness and educate the public on climate change 
impacts and sustainable actions. 

Energy-Efficient 
Infrastructure and 

Practices 

Renewable Energy Use Adoption of clean energy solutions to reduce carbon emissions in energy 
consumption. 

Sustainable Building Practices Application of eco-friendly construction techniques to reduce 
environmental impact. 

Carbon Offsetting and 
Green Initiatives 

Tree Planting and 
Reforestation 

Initiatives to offset carbon emissions and restore natural ecosystems 
through tree planting. 

Green Roofs, Pavements and 
Walls 

Installation of vegetative systems on buildings to improve insulation and 
reduce heat effects. 

Collaboration with 
Climate and Heritage 

Organizations 

Partnerships with Research 
Institutions 

Collaborations aimed at developing innovative climate and heritage 
preservation strategies. 

Engagement with Local and 
Global Communities Active participation in community efforts to address climate challenges. 

Policy Advocacy and 
Integration 

Advocacy for Climate-
Responsive Policies 

Promotion of policies aligned with climate action to protect heritage 
sites. 

Integration into Climate Action 
Plans 

Inclusion of heritage preservation strategies in broader climate 
mitigation plans 
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lucode usle_c usle_p 

1 0 0.1 
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5 0.7 1 
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7 0.02 0.9 
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(

 

ws_id usle_tot sed_export sed_dep avoid_exp avoid_eros 

1 1065043.58 142799.66 674584.72 8795877.75 75351901 

2 13016268.06 1992277.87 7467088.04 62749964.5 517662540 

3 178137.16 43789.02 87910.14 470086.66 2211622.25 

4 830865.47 121264.7 473293.12 5415447.13 40070433.5 

5 60721.23 9328.46 47877.05 523386.1 3129602.5 

6 3444148.2 779675.3 2467061.01 9793981.85 49756400.88 

7 2198022.09 394021.04 1784968.44 11303677.5 62681980 

8 2210906.43 395936.89 1369691.46 6644613.52 49522931.06 

9 1049863 181958 922308 2920707 14631887 
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Characteristics Description Frequency Percentage 

Gender 
Male 52 42.28 

Female 71 57.72 

Age 

20 years and less 10 8.13 

21 – 30 years 94 76.42 

31 – 40 years 17 13.82 

41 and above years 2 1.63 

Work experience 

2 years and less 60 48.78 

3 – 5 years 36 29.27 

6 – 10 years 19 15.45 

11 and above years 8 6.5 

Level in education 

Senior high school 56 45.53 

Bachelor 65 52.84 

Master 2 1.63 
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Constructs Items Loadings Cronbach’s Alpha Composite Reliability AVE 

Empowering 
Leadership 

EL1 0.835 

0.910 0.930 0.691 

EL2 0.831 

EL3 0.830 

EL4 0.873 

EL5 0.819 

EL6 0.796 

Organizational 
Commitment 

OC1 0.816 

0.788 0.855 0.544 

OC2 0.709 

OC3 0.850 

OC4 0.621 

OC5 0.666 

Self-Efficacy 

SE1 0.758 

0.815 0.878 0.643 
SE2 0.802 

SE3 0.839 

SE4 0.806 

Performance 
Competence 

PC1 0.809 

0.828 0.879 0.593 

PC2 0.761 

PC3 0.807 

PC4 0.724 

PC5 0.747 

Career Success 

CS1 0.790 

0.827 0.878 0.591 

CS2 0.787 

CS3 0.784 

CS4 0.752 

CS5 0.730 



Exploring the pathways to career success

Main Constructs Career 
Success 

Performance 
Competence 

Empowering 
Leadership 

Organizational 
Commitment Self-Efficacy 

Career Success 0.769     

Performance Competence 0.459 0.770    

Empowering Leadership 0.694 0.593 0.831   

Organizational Commitment 0.681 0.449 0.706 0.738  

Self-Efficacy 0.459 0.621 0.478 0.433 0.802 

 
Main constructs Items VIF 

Empowering Leadership 

EL1 3.107 

EL2 3.214 

EL3 2.697 

EL4 3.623 

EL5 2.686 

EL6 2.032 

Organizational Commitment 

OC1 1.882 

OC2 1.774 

OC3 2.419 

OC4 1.309 

OC5 1.341 

Self-Efficacy 

SE1 1.477 

SE2 1.771 

SE3 1.870 

SE4 1.994 

Performance Competence 

PC1 1.852 

PC2 1.718 

PC3 1.967 

PC4 1.657 

PC5 1.773 

Career Success 

CS1 1.887 

CS2 1.826 

CS3 2.092 

CS4 1.631 

CS5 1.976 
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et 
al.,

Relationship  Standard 
Deviation T-Statistics P-

Values Remarks 

Direct Effect 

Empowering Leadership  Career Success 0.387 0.117 3.301 0.001 Supported 

Empowering Leadership  Organizational Commitment 0.706 0.035 20.182 0.000 Supported 

Empowering Leadership  Self-Efficacy 0.478 0.090 5.308 0.000 Supported 

Empowering Leadership  Performance Competence 0.593 0.056 10.561 0.000 Supported 

Organizational Commitment  Career Success 0.358 0.080 4.462 0.000 Supported 

Self-Efficacy  Career Success 0.124 0.116 1.068 0.286 Rejected 

Performance Competence  Career Success -0.009 0.094 0.097 0.922 Rejected 

Indirect Effect 
Empowering Leadership  Organizational Commitment  Career 

Success 0.253 0.060 4.218 0.000 Supported 

Empowering Leadership  Self-Efficacy  Career Success 0.059 0.056 1.054 0.292 Rejected 
Empowering Leadership  Performance Competence  Career 

Success -0.005 0.058 0.093 0.926 Rejected 
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Name of the UGS No. of Respondents Percent Remarks 
Police Line Park (PLP), also known 

as Sukumar Sengupta Smriti Udyan 196 46.67 Public amusement park with recreational facilities 

Tetultala Play Ground (TPG) 224 53.33 Public open space without recreational facilities 

Total 420 100.0 - 





Data analysis 

RESULTS AND DISCUSSION

,

,

,

,



Demographic variable Category Frequency Percent 

Age group (in years) 

Under 18 14 3.3 

18-30 175 41.7 

31-45 70 16.7 

46-60 77 18.3 

Over 60 84 20.0 

Gender 
Female and others 147 35.0 

Male 273 65.0 

Religion 

Hindu 392 93.3 

Muslim 21 5.0 

Others 7 1.7 

Marital status 
Others 168 40.0 

Married 252 60.0 

Educational status 

Primary 21 5.0 

Upper primary 14 3.3 

Secondary 49 11.7 

Higher secondary 77 18.3 

Graduate 133 31.7 

Postgraduate and above 126 30.0 

Employment status 
Unemployed 224 53.3 

Employed 196 46.7 

Household income  (in INR) 

Up to 20,000 105 25.0 

20,001-40,000 161 38.3 

40,001-60,000 112 26.7 

60,001-80,000 21 5.0 

Above 80,000 21 5.0 

Nature of family 
Nuclear 168 40.0 

Joint 252 60.0 

Number of family members 

3-4 189 45.0 

5-6 161 38.3 

7-8 35 8.3 

Above 8 35 8.3 

Residence 
Outside Midnapore Municipality 77 18.3 

Inside Midnapore Municipality 343 81.7 

Type of residence 
Renter 91 21.7 

Homeowner 329 78.3 

Duration of ownership/rental  (in years) 

Less than 1 year 7 1.7 

1-5 years 84 20.0 

5-10 years 49 11.7 

More than 10 years 280 66.7 



Travel behaviours Variable Frequency Percent 

Origin of travel 

Home 308 73.3 
Work 21 5.0 
Shops 14 3.3 
School 14 3.3 

College/University 56 13.3 
Others 7 1.7 

 Total 420 100.0 

Mode of travel 

Walk 224 53.3 
Bicycle 133 31.7 

Drive (motorbike/car) 42 10.0 
Public transportation 14 3.3 

Others 7 1.7 
Total 420 100.0 

Frequency of visits 

Daily 182 43.3 
Several times a week 119 28.3 

Once a week 91 21.7 
Rarely/Never 28 6.7 

Total 420 100.0 

Transportation cost to visit UGS  (in INR) 

Nil 238 56.7 
Less than 5 28 6.7 

5-10 42 10.0 
10-20 98 23.3 

More than 20 14 3.3 
Total 420 100.0 

Travel time to visit UGS  (in minutes) 

Less than 15 minutes 154 36.7 
15-30 minutes 105 25.0 
30-60 minutes 112 26.7 

More than 60 minutes 49 11.7 
Total 420 100.0 

Accompanying persons during the UGS visit 

Alone 105 25.0 
Friends 182 43.3 
Partner 70 16.7 
Children 56 13.3 
Others 7 1.7 
Total 420 100.0 

Spending per visit to UGS 

None 182 43.3 
Less than 10 rupees 21 5.0 

10-20 126 30.0 
21-50 84 20.0 

More than 50 7 1.7 
Total 420 100.0 

Primary expenditures during visits to UGS 

Nothing 168 40.0 
Food/beverages 133 31.7 

Equipment (e.g., sports gear) 7 1.7 
Entry fees (if applicable) 105 25.0 

Others 7 1.7 
Total 420 100.0 

 



 Category Subcategory Frequency Percent 

St
at
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Disease history 
Haven't disease history 308 73.3% 

Have disease history 112 26.7% 

Physical activities at UGS 

Walking 280 66.7% 

Jogging 28 6.7% 

Cycling 28 6.7% 

Sports 84 20.0% 

Disease types 

No specific diseases 273 65.0% 

Diabetes (Diabetes Mellitus) 70 16.7% 

Blood pressure (Hypertension) 49 11.7% 

Thyroid disorders 14 3.3% 

Arthritis 7 1.7% 
 Others 7 1.7% 

Height 

Short (4.00 - 5.40 feet) 200 47.6% 

Medium (5.41 - 5.80 feet) 112 26.7% 

Tall (5.81 - 6.20 feet) 108 25.7% 

Weight 

Underweight (20 - 54 kg) 153 36.4% 

Normal weight (55 - 69 kg) 217 51.7% 

Overweight (70 - 85 kg) 50 11.9% 

BMI categories 

Underweight (mild thinness) 7 1.7% 

Overweight (pre-obese) 35 8.3% 

Obese (Class I) 126 30.0% 

Obese (Class II) 168 40.0% 

Obese (Class III) 84 20.0% 

Na
tu

re
 o

f p
hy

sic
al

 a
ct

iv
ity

 Physical activities at UGS 

Walking 280 66.7% 

Jogging 28 6.7% 

Cycling 28 6.7% 

Sports 84 20.0% 

Physical activity duration 

Low (30 - 45 minutes) 147 35.0% 

Moderate (60 minutes) 147 35.0% 

High (70 minutes and above) 126 30.0% 

Average step count 

Low (0 - 500) 147 35.0% 

Moderate (501 - 2000) 210 50.0% 

High (2001 and above) 63 15.0% 



 

 Item Statistics 

Perceived stress types Statements related to perceived stress about UGS Mean Std. Deviation N 

Cognitive appraisal of 
stress statements (Xiong, 

Xu, and Zhao, 2024) 

I feel confident about my ability to handle my problems 
when I spend time in urban green spaces. 3.1833 .88596 420 

I often feel that things are going my way when I immerse 
myself in green environments. 3.0167 .94083 420 

I rarely find that I cannot cope with all the things that I 
have to do when I connect with nature in the city. 2.4667 1.05746 420 

I believe I can control irritations in my life better when I 
spend time in urban green spaces. 3.0500 .99155 420 

I generally feel that I am on top of things when I engage 
with greenery in urban settings. 3.1167 1.11326 420 

Emotional responses to 
stress statements (Xu et 

al., 2024) 

I feel less anxious and more at peace when I'm 
surrounded by green landscapes in the city. 3.2167 1.05152 420 

I often experience a sense of relief and relaxation after 
spending time in urban green spaces. 3.1833 1.05785 420 

I seldom feel overwhelmed by stress when I immerse 
myself in the tranquility of urban parks. 2.9500 .82611 420 

I believe that being in nature within the city helps me 
manage my emotions more effectively. 2.9000 .96205 420 

I rarely feel tense or worried when I take leisurely walks in 
urban green areas. 2.9500 1.05680 420 

The Cronbach's Alpha coefficient of 0.869 indicates a high level of reliability among the items measuring the constructs. The Cronbach's Alpha based on 
standardized items is 0.867, further confirming the consistency of the measurements. 



et 

from ANOVA analysis

(

,



(

Factors Sum of Squares df Mean Square F-value p-value 

Socio-
demographic 

factors 

Age in years 10701.017 33 324.273 14.788 .000 

Gender 278.405 1 278.405 6.162 .013 

Religion 1034.867 2 517.433 11.901 .000 

Marital status 5338.978 1 5338.978 161.406 .000 

Educational status 2040.592 5 408.118 9.866 .000 

Household income (rupees/month) 10179.433 25 407.177 17.853 .000 

Number of family members 2230.036 8 278.755 6.765 .000 

Type of residence 555.730 1 555.730 12.482 .000 

Nature of family 239.575 1 239.575 5.291 .022 
Duration of ownership/rental of property 

(years) 13152.767 27 487.140 31.759 .000 

Travel 
behaviours 

Origin of travel 3857.170 5 771.434 20.863 .000 

Mode of travel 6041.581 4 1510.395 47.761 .000 

Frequency of visits 1191.830 3 397.277 9.195 .000 

Transportation cost (rupees) 844.906 4 211.226 4.785 .001 

Travel time (minutes) 1257.989 3 419.330 9.741 .000 

Accompanying persons 2668.292 4 667.073 16.781 .000 

Spending per visit 6985.623 4 1746.406 59.504 .000 

Primary expenditures during visits 5289.467 4 1322.367 39.549 .000 

Physical 
health 

Diseases types 2514.218 5 502.844 12.502 .000 

Height (feet) 2797.453 17 164.556 4.041 .000 

BMI (kg/m²) 13770.867 49 281.038 19.275 .000 



Communalities 

 Initial Extraction 

I feel confident about my ability to handle my problems when I spend time in urban green spaces. 1.000 .750 

I often feel that things are going my way when I immerse myself in green environments. 1.000 .655 

I rarely find that I cannot cope with all the things that I have to do when I connect with nature in the city. 1.000 .434 

I believe I can control irritations in my life better when I spend time in urban green spaces. 1.000 .649 

I generally feel that I am on top of things when I engage with greenery in urban settings. 1.000 .800 

I feel less anxious and more at peace when I'm surrounded by green landscapes in the city. 1.000 .552 

I often experience a sense of relief and relaxation after spending time in urban green spaces. 1.000 .598 

I seldom feel overwhelmed by stress when I immerse myself in the tranquility of urban parks. 1.000 .218 

I believe that being in nature within the city helps me manage my emotions more effectively. 1.000 .585 

I rarely feel tense or worried when I take leisurely walks in urban green areas. 1.000 .489 

Extraction Method: Principal Component Analysis. 

Component Matrixa 

 
Component 

1 2 

I feel confident about my ability to handle my problems when I spend time in urban green spaces. .663 -.557 

I often feel that things are going my way when I immerse myself in green environments. .774 -.235 

I rarely find that I cannot cope with all the things that I have to do when I connect with nature in the city. .628 -.199 

I believe I can control irritations in my life better when I spend time in urban green spaces. .558 .581 

I generally feel that I am on top of things when I engage with greenery in urban settings. .845 .293 

I feel less anxious and more at peace when I'm surrounded by green landscapes in the city. .731 .134 

I often experience a sense of relief and relaxation after spending time in urban green spaces. .698 .333 

I seldom feel overwhelmed by stress when I immerse myself in the tranquility of urban parks. .440 .157 

I believe that being in nature within the city helps me manage my emotions more effectively. .738 -.202 

I rarely feel tense or worried when I take leisurely walks in urban green areas. .664 -.220 

Extraction Method: Principal Component Analysis. 

a. 2 components extracted. 
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Number Author Research Scale Research 
Methodology Variables 

1 Chen et al., 2022 Region 
Library-based - 

Survey and 
Analytical 

individual property, social and building density in the area, 
easy access to destinations, distance to public transport, 
safety and security, and access to green spaces . 

2 Park and Kang, 
2022 City Applied - Survey 

Education level, gender, religion, marital status, type of 
residential area, type of housing species, transportation, 
proximity to relatives, health status, economic class of 
individuals, and duration of residence. 

3 Farajpour Basar et 
al., 2021 

residential 
complexes Descriptive - Survey 

dimensions of the housing unit, ceiling height of the units, 
number of units in the complex, building form, dimensions 
and size of shared spaces, layout of internal spaces, layout 
of external spaces and landscaping, external spatial 
amenities, connectivity of external spaces. 

4 Borgoni et al., 
2021 City Applied - Survey 

unit type, building density, proximity to daily services and 
public transport, access to green spaces, natural views, 
environmental safety, housing costs, proper lighting, 
efficient waste systems, and resident demographics such 
as age, gender, education, and marital status. Other 
aspects include housing ownership, vibrancy, shared space 
diversity, duration of residence, and a sense of belonging. 

5 
Rish Sefid 

Noshabadi and 
Belaskoui, 2020 

residential 
complexes 

Descriptive - 
Analytical 

Social bonds, sense of belonging, duration of residence, 
collaboration of institutions, economic factors, 
transportation, access to services, aesthetic features, 
pollution, and proper wastewater disposal systems. 

6 Noori Imani et al., 
2019 Neighborhood 

Descriptive-
Analytical and 
Survey-Based 

Access to bus stations, parking, benches, mechanized 
waste collection bins, paved paths, housing lighting 
conditions, environmental cleanliness, water features, 
cleanliness of surroundings, lighting systems for pathways, 
commercial and service signage, and the architecture of 
existing buildings. 

7 Akbariyan Ronizi 
et al., 2017 City Applied - Survey 

Access involves the availability of green spaces, essential 
services, leisure facilities, and public transport. Social 
factors include security, a sense of attachment, urban 
aesthetics, and air quality. Housing focuses on 
maintenance costs and systems quality, while public 
services address waste disposal, city beautification, 
pathway conditions, and adequate street lighting. 

8 Wang and Cao, 
2016 Neighborhood 

Descriptive – 
Analytical and 

Survey - Document-
based 

Household income, neighborhood safety, attractive 
appearance, presence of interaction among neighbors, 
proximity to work, low crime rate, closeness to shopping 
centers, religious and cultural buildings, low vehicle traffic 
in neighborhood streets, adequate lighting, economic 
status of individuals, availability of green spaces 

9 Byun and Ha, 
2016 

Neighborhood 
unit 

Descriptive - 
Analytical 

Key factors include ventilation and lighting, access to 
hospitals and welfare facilities, cultural amenities like parks 
and playgrounds, public transportation, parking 
convenience, educational institutions, safety and security, 
environmental cleanliness, effective waste disposal, 
privacy preservation, disaster preparedness, neighborly 
relationships, on-site facility management, and length of 
residence in the neighborhood. 

10 Khani Zadeh and 
Razvian, 2016 Neighborhood 

Analytical – 
Descriptive and 

Applied - 
Developmental 

Neighborhood satisfaction is influenced by factors such as 
housing quality, average income, duration of residence, 
and access to amenities like green spaces, urban services, 
and public transportation. Other key aspects include the 
quality of pathways, effective waste disposal systems, and 
maintaining privacy and visual permeability. 



Number Author Research Scale Research 
Methodology Variables 

11 Ghaforian and 
Hesari, 2016 Neighborhood Meta-analysis 

Individual factors: Age, life stage, gender, ethnicity, marital 
status, socio-economic status, and education. Social 
Factors: Community attachment, public safety, social 
interactions, social class homogeneity in local 
communities, and duration of residence in the 
neighborhood. Physical Factors: Public services and 
facilities, recreational and public spaces, the pleasant 
appearance of the environment, congestion and quietness, 
cleanliness, and maintenance. 

13 
Tabi Masrur and 
Rezaei Moayed, 

2015 

residential 
complexes 

Descriptive - 
Analytical 

Access includes green spaces, essential services, public 
transport, and parking availability. Social factors cover 
vibrancy, safety, tranquility, urban aesthetics, pollution 
levels, and citizen participation. Housing structural quality, 
design, facilities, and maintenance costs. Public services 
address waste management, beautification, pathway 
conditions, and street lighting. 

14 Bonaiuto and 
Fornara, 2014 City 

Descriptive – 
Analytical and 

Survey - Document-
based 

Building aesthetics, building density, external connectivity 
to the city, presence of green spaces, safety, 
environmental hygiene, pollution, access to various 
services, and activity diversity. 

15 Jansen, 2014 Neighborhood 
Library-based - 

Survey and 
Analytical 

Number of rooms, living space dimensions, type of housing 
ownership, type of housing (apartment or villa), type of 
design, housing location (city center, suburbs, outside the 
city), neighborhood vibrancy, duration of residence. 

16 Aulia and Ismail, 
2013 City Library-based - 

Survey 

Accessibility features, housing quality, proximity to the 
workplace, income characteristics, residential amenities, 
proximity to public transportation, housing type, 
neighborhood status, and security. 

17 Liu, 1999 City 

Descriptive – 
Analytical and 

Survey - Document-
based 

Physical comfort, health, safety, functional compatibility, 
psychological comfort, privacy, security, space 
preservation, and activity diversity. 

18 Carp and carp, 
1982 

Neighborhood 
unit 

Descriptive - 
Analytical 

Proximity to services, crime rates, noise pollution, 
proximity to services and facilities. 

et al

et al.,

et al

et al.



Preserving residency with an urban acupuncture approach

Research gap

1 authorship of books, 

(c) familiarity with the study area, along 
with professional experience in this and other 
similar historical and deteriorated neighborhoods, 

comparable contexts. 
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Study area

Dimension Indicator Variable 

Morphological 

Quality of facade design Aesthetics and proportions of the facade 

Network connectivity 
Visual permeability 

Physical permeability 

Structural Housing complex amenities 

Appropriate materials for the texture 

Prop ventilation in units 

Building density (number of floors on the land) 

Functional 
Accessibility to service centers 

Access to public transport stations 

Access to the urban network 

Access to parking 

Access to local services (supermarket, health center, primary school) 

Functional mix Existence of activity diversity 

Socio-Cultural 

Social security 

Adequate security and safety of the environment 

Vitality of the environment 

No overlooking 

Social relations 
High social participation (residents with each other and with 

institutions) 
Familiarity and satisfaction with neighbors 

Individual characteristics of residents 

Age 

Education level 

Length of residence in the area 

Environmental 

Greenery Access to green space 

Environmental cleanliness 
Proper waste and sewage disposal 

Noise and acoustic pollution 

Perceptual Environmental awareness 
Sense of belonging 

Adequate lighting 

Visual Visual appeal 
View and landscape 

Aesthetic of the buildings and environment 

Managerial 

Environmental monitoring Level of control and supervision over spaces 

Extent of intervention in the area 

based on a conservative approach 

based on a rational approach 

used a conservative approach 

Economic 
Economic ability 

Level of income of residents 

Housing maintenance costs (monthly fee, repair costs) 

Housing ownership Type of housing ownership (tenant or homeowner) 



 
Component Abbreviation Component Abbreviation 

No overlooking Overlook Familiarity and satisfaction 
with neighbors NeighborSat 

Aesthetics and proportions of the facade FacadeProp Age ResAge 

Visual permeability VisPerme Education level EduLevel 

Physical permeability PhysPerme Length of residence in the area ResidTime 

Appropriate materials for the texture MatSuit Access to green space GreenAcc 

Proper ventilation in units VentUnits Proper waste and sewage 
disposal WasteDisp 

Building density (number of floors on the 
land) BldDensity Noise and acoustic pollution NoisePoll 

Access to public transport stations TransitAcc Sense of belonging Belonging 

Access to the urban network UrbanNet Adequate lighting Lighting 

Access to parking ParkAcc View and landscape ViewLand 

Access to local services LocalServ Aesthetics of the buildings and 
environment Budapest 

Existence of activity diversity ActDivers Level of control and 
supervision over spaces SpaceCtrl 

Adequate security and safety of the 
environment SafeEnv The level of income of 

residents IncomeLvl 

Environmental Vitality EnvVital Housing maintenance costs HousMaint 

High social participation SocPartic Type of housing ownership OwnType 
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• Zero: No impact
•  One: Weak impact
•  Two: Moderate impact
•  Three: Strong impact
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Row Factor Code Key variables Row Code of Conditions Possible Condition 

1 A The length of 
residence 

1 A1 (Desired) Increased residential satisfaction and 
maintenance of habitation 

2 A2 (ongoing trend) Continuation of resident outflow from 
the area 

3 A3 (Undesirable) Increase in resident migration out of the 
area 

2 B Vitality 

4 B1 (Desired) Increased active public presence in 
public spaces 

5 B2 (ongoing trend) Continuation of limited public presence 
in certain public spaces 

6 B3 (Undesirable) Absence of people in public spaces and 
increased insecurity 

3 C Sense of belonging 

7 C1 (Desired) Growing sense of neighborhood 
belonging and local identity. 

8 C2 (ongoing trend) Gradual decline in neighborhood 
belonging. 

9 C3 (Undesirable) Lack of sense of belonging and loss of 
local identity 

4 D Safety and Security 

10 D1 (Desired) High security and full control in the 
neighborhood 

11 D2 (ongoing trend) Relative security with specific controls 

12 D3 (Undesirable) Lack of security and increased crime in 
the neighborhood 

5 E Lighting and 
illumination 

13 E1 (Desired) Complete lighting in all streets and 
public spaces at night 

14 E2 (ongoing trend) Moderate lighting in some public spaces 
at night 

15 E3 (Undesirable) Darkness in streets and public spaces at 
night 

6 F Access to local 
services 

16 F1 (Desired) Full access to services in all areas of the 
neighborhood 

17 F2 (ongoing trend) Limited access to services in some areas 
of the neighborhood 

18 F3 (Undesirable) Lack of local services in most areas of 
the neighborhood 

7 G Level of control and 
oversight of spaces 

19 G1 (Desired) Social supervision and comprehensive 
control over all spaces 

20 G2 (ongoing trend) Limited supervision over some spaces 

21 G3 (Undesirable) 
Lack of effective social control and 
supervision, leading to increased 

violations 

8 H High social 
participation 

22 H1 (Desired) Extensive resident participation in social 
and cultural decisions. 

23 H2 (ongoing trend) Limited participation, restricted to 
certain groups. 

24 H3 (Undesirable) Social apathy and declining 
neighborhood involvement. 

9 I Access to green 
space 

25 I1 (Desired) Broad and adequate access to high-
quality public green spaces. 

26 I2 (ongoing trend) Green spaces exist but lack proper 
facilities or maintenance. 

27 I3 (Undesirable) Insufficient green spaces lead to 
environmental degradation. 

10 J Access to the urban 
network 

28 J1 (Desired) Quick and easy access to public 
transportation and urban network. 

29 J2 (ongoing trend) Access is available but hindered by 
delays, congestion, or limited coverage. 

30 J3 (Undesirable) 
Difficulty in accessing public 

transportation and weaknesses in the 
urban network. 
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Key 

Uncertainty Desired Scenario Strategy Number Acupuncture Urbanism Solutions 

Length of 
Residence 

Increased 
Residential 

Satisfaction and 
Preservation 

Creating living spaces 
near work 

1 

Promoting the "back-to-back living" model: Allowing 
the blending of living and working spaces, which 
enhances neighborhood vibrancy and community 
interaction. 

2 
Developing shared workspaces near residential 
areas so that individuals can work temporarily 
without long commutes. 

Vitality 
 Increased Active 

Presence of People 
in Public Spaces 

Strengthening 
Participation between 
Residents, Merchants, 

and Private 
Institutions 

3 
Forming committees composed of residents and 
merchants to identify and address neighborhood 
problems and challenges. 

4 Organizing cultural, artistic, and culinary festivals in 
which both merchants and residents can participate. 

5 
Offering incentives like tax discounts, financial 
assistance, or free advertisements for businesses 
collaborating with residents. 

Cultural and 
Educational Events 

6 
Establishing cultural and educational centers where 
residents can teach crafts and souvenirs from 
Mashhad, preserving cultural values. 

7 Reviving traditional concepts through festivals, 
exhibitions, and displaying cultural symbols. 

Mixed Land Use 
8 Enhancing nighttime vitality with diverse land uses 

along main streets. 

9 Proper distribution of various land uses and open 
spaces within the neighborhood. 

Increased Social 
Interactions 

10 
Improving the quality and functionality of mosques 
and centers for cultural, artistic, and leisure 
activities. 

11 
Creating public spaces and centers that encourage 
face-to-face interactions, like mosques and local 
religious centers. 

Urban Facilities 
Improvement 

12 Using diverse colors in urban furniture in parks. 

13 Increasing environmental equipment, like waste bins 
and urban furniture. 

Sense of 
Belonging 

Increased Sense of 
Belonging and Local 

Identity 

Improving Legibility 
and Creating Local 

Identity 

14 Improving residents' perception through guiding 
lighting enhances neighborhood identity. 

15 Upgrading physical appearance and creating a visual 
identity. 

16 
Enhancing visual identity using valuable elements, 
plants, unique flooring, creating stepped paths, and 
mural paintings. 

Safety and 
Security 

High Safety and Full 
Control within 
Neighborhood 

Improving the 
Legibility of Key Points 

17 Improving the condition of abandoned buildings to 
prevent crime and enhance legibility. 

18 Defining neighborhood entrances through improved 
legibility. 

19 
Defining key landmarks, movement paths, 
intersections, and green spaces for clearer 
navigation. 

Improving Lighting 
Facilities 

20 Preventing dark zones by increasing lighting in key 
areas. 

21 Enhancing lighting in dead-end streets. 

22 Using continuous lighting to create visual cohesion 
in pedestrian spaces. 

Enhancing Pedestrian 
Security 

23 
Controlling vehicle access using design measures like 
widening paths, using textured paving, speed 
bumps, etc. 

24 Creating pedestrian-only paths to green spaces and 
neighborhood centers. 

Adequate 
Lighting 

Full illumination in 
all pathways and 
public spaces at 

night 

Improvement of 
lighting equipment 

25 Improve infrastructure related to lighting and create 
proper lighting designs. 

26 Expand lighting in passageways and communal 
spaces. 



• deal scenario (scenario no.3)

Key 
Uncertainty Desired Scenario Strategy Number Acupuncture Urbanism Solutions 

Service 
Accessibility 

Complete Access to 
Services in All 

Neighborhood Areas 

Mixed Land Use 

27 
Developing sports facilities, shops, schools, 
healthcare, and green spaces on vacant land to 
enhance security and access to services. 

28 Creating small local markets. 

29 Balancing service distribution within the 
neighborhood for easy access. 

Improving Transport 
Infrastructure 30 

Enhancing road access, adding asphalt, and 
improving taxi and metro lines for better service 
access. 

Control and 
Monitoring 

Social supervision 
and comprehensive 

control over all 
spaces 

Social Monitoring by 
Residents 

31 Evaluating neighborhood centers for functionality 
and performance. 

32 Encouraging residents to interact for increased 
monitoring. 

33 Organizing police patrols or awareness-building 
initiatives. 

Enhanced 
Technological 

Monitoring 
34 Installing surveillance cameras in secluded areas. 

High social 
participation 

Extensive resident 
participation in 
social cultural 

decisions. 

Local Collaborative 
Management 

35 Establishing neighborhood councils to involve 
residents in decision-making and planning. 

36 Organizing regular workshops and meetings where 
residents discuss and propose local improvements. 

37 Encouraging youth participation in urban planning 
through school and university programs. 

Access to green 
space 

Broad and adequate 
access to high-

quality public green 
spaces. 

Improving Urban 
Green Infrastructure 

38 Transforming underutilized areas into community 
gardens and recreational spaces. 

39 Providing shaded seating areas, exercise facilities, 
and interactive play zones in parks. 

Access to the 
urban network 

Quick and easy 
access to public 

transportation and 
urban network. 

Improving Transport 
Connectivity 

40 Creating dedicated bike lanes and pedestrian 
pathways to key locations. 

41 

Improving pedestrian pathways and separating them 
from vehicular routes through proper paving to 
ensure comfortable movement for both pedestrians 
and vehicles. 
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• Ongoing trend (Intermediate) scenario (scenario 
no.2)

• Undesirable scenario (scenario no.1)
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Step 3: 
scenario
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Tilapia farming for urban sustainability in Phayao

     /   ResourceUse Efficiency FishOutput kg Feed Input kg

 %  /  100ROI Net Profit Total Investment

Demographic Variable Category Frequency (n) Percentage (%) 

Age (Years) 

18–30 62 14.2% 

31–45 158 36.2% 

46–60 145 33.3% 

>61 71 16.3% 

Gender 
Male 289 66.3% 

Female 147 33.7% 

Education Level 

No formal education 35 8.0% 

Primary education 179 41.1% 

Secondary education 142 32.6% 

Higher education 80 18.3% 

Household Size 

1–3 members 95 21.8% 

4–6 members 248 56.9% 

More than 6 members 93 21.3% 

Marital Status 
Single 115 26.4% 

Married 321 73.6% 

Occupation 

Full-time Tilapia farmer 198 45.4% 

Part-time Tilapia farmer 149 34.2% 

Others 89 20.4% 
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Tilapia farming for urban sustainability in Phayao



Variable Mean SD Minimum Maximum

Age (Years) 2.52 0.89 1 (18–30) 4 (>61)

Gender 1.33 0.47 1 (Male) 2 (Female)

Education Level 2.61 0.89 1 (No formal) 4 (Higher)

Household Size 1.99 0.66 1 (1–3) 3 (>6)

Marital Status 1.26 0.44 1 (Single) 2 (Married)

Occupation 2.25 0.81 1 (Full-time) 3 (Others)
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Predictor Variable Regression Coefficients (B) Std. Error t-value p-value 

Farm Size 3,200 550 5.82 <0.001 

Access to Quality Feed 2,050 430 4.77 <0.001 

Market Access Score 1,800 390 4.62 <0.001 

Pond Management Practices 1,150 500 2.30 0.022 

Government Support 3,800 720 5.28 <0.001 

Water Source 920 450 2.04 0.041 



(

 
Factor Category Average ROI (%) Observation 

Farm Size 

Small 12% Reduced ROI related to constrained capacity for 
manufacturing. 

Medium 20% Optimal price and efficiency 

Large 28% Increased ROI through efficiencies of scalability. 

Feed Quality 
Local Feed 14% Reduced productivity and efficiency in conversion 

Commercial Feed 26% Higher production yield 

Market Access 
Local Market 18% Insufficient pricing authority. 

Regional/Export Market 27% Improved demand and supply 

Government 
Support 

With Support 25% Supports and instructions for improved ROI  

No Support 13% Increased operational threats and the expense of 
inputs 

Pond Management 
Traditional 15% Fundamental procedures for handling freshwater and 

trash. 

Improved 24% Increased fish survivability and reduced illness 
frequency 
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Factor Items/Statement Loadings Eigen 
Value 

% of 
Variance 
Explained 

Cronbach 
Alpha Mean SD 

Availability 
(Nandru and 

Rentala, 2020) 
  

My bank branch is very close to my home 0.761 

11.265 21.255 0.700 3.377 0.669 

ATM is very close to my home 0.780 

The post office is very close to my home 0.760 

SHG’s loans are available 0.739 
My bank employees are very helpful in 

explaining the products and services 0.632 

My bank has locker facilities 0.65 

Availability of No frills 0.709 
Bank branch providing credit facility 

counseling 0.714 

Ease of Access 
(Nandru and 

Rentala, 2020) 

I can easily avail myself of bank loans 
through SBLP 0.785 

5.14 9.698 0.818 3.158 0.856 

I can easily open a bank account through 
the Mahatma Gandhi National Rural 

Employment Guarantee Scheme 
(MGNREGS) 

0.684 

I can very easily open a bank account 
through SBLP 0.794 

I can avail of a house loan easily if I want 0.747 

Not many documents are required for 
opening bank accounts 0.763 

I can easily avail of a gold loan 0.775 

Affordability 
(Nandru and 

Rentala, 2020) 

I can afford the interest rate on SHG loans 0.742 

4.075 7.69 0.875 3.505 0.848 

I can afford the interest rate on a vehicle 
loan 0.742 

I can afford the interest rate on a gold loan 0.792 
I don’t have to spend much to open a bank 

account, and it is affordable for me 0.712 

The charges for availing bank facilities are 
not too much 0.753 

I can have a bank account with a zero 
balance 

The fee charged for the usage of a debit or 
credit card is minimal 

0.786 
 

0.723 

Usage 
(Nandru and 

Rentala, 2020) 

I save money in the bank constantly 0.576 

3.904 7.366 0.799 3.249 0.771 

I often visit bank branches to withdraw 
money 0.698 

My bank has locker facilities, and I use 
them 0.583 

I often withdraw money from ATMs using a 
debit card 0.719 

I got a crop loan through my bank account 0.673 

I often visit my bank to transfer money 0.777 
I use a bank account to receive wages 

under the scheme of MGNREGS 0.773 

I visit my bank branch regularly for 
repayment of the loan amount 

I use bank accounts to avail of the SHG loan 

0.665 
 

0.712 
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Factor Items/Statement Loadings Eigen 
Value 

% of 
Variance 
Explained 

Cronbach 
Alpha Mean SD 

Financial 
Knowledge 
(Noor et al., 

2020; Rastogi 
and 

Ragabiruntha, 
2018) 

I’m aware of the various schemes like 
PMDJY, Atal Pension Schemes, Mudra 

Scheme, etc. 
0.673 

2.959 5.583 0.813 3.475 0.886 

I can understand the scheme and its 
structure 0.769 

I’m aware of the basic interest rate 
calculations of those schemes 0.792 

I’m able to understand the concept of 
inflation and how it affects the interest 

rates 
0.748 

I know the importance of saving in my daily 
life 0.782 

I know how to manage my income and allot 
money for savings 0.780 

Financial Skills 
(Noor et al., 

2020; Rastogi 
and 

Ragabiruntha, 
2018) 

I can make interest rate calculations on my 
own 0.592 

2.158 4.072 0.814 4.050 0.680 

I can add, subtract, divide, and multiply 
numbers 0.689 

I can fill out my application form when 
opening an account 0.797 

I can identify numbers and understand how 
much they are 0.71 

I know the difference between compound 
interest and simple interest 0.736 

Financial 
Attitude 

(Noor et al., 
2020; Rastogi 

and 
Ragabiruntha, 

2018) 

I need savings to be an integral part of my 
life. 0.735 

2.054 3.876 0.79 4.190 0.691 
Minimizing expenditure and maximizing 

savings is good for my family and me. 0.833 

Save today for a better tomorrow. 0.73 
I want to learn more about personal 

finance 0.729 

Fintech 
(Morgan, 2021) 

I use Fintech every day for my financial 
transactions. 0.671 

1.568 2.959 0.913 3.607 0.824 

My transaction cost of business-related 
payments is reduced because of fintech use 
compared to other types of payments, such 

as credit cards. 

0.738 

I can use Fintech without having a bank 
account. 0.629 

I need not visit banks or ATMs for any 
transactions, which makes using fintech 

more advantageous. 
0.68 

Being in the informal sector, fintech 
enables me to engage in e-commerce 

easily. 
0.688 

Fintech makes credit facilities more 
obtainable and the process transparent. 0.722 

I learned about various financial products 
and schemes through fintech. 0.658 

I’m aware of financial products (eg, 
Cryptocurrency, ETF, SGB, etc.) 0.689 

Fintech helps me use banking products and 
services more effectively 0.755 
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Hypothesis Independent Variable Dependent Variable Estimate p-value 

H1 Fintech FI 0.347 0.001 
H2 FL FI 0.457 0.001 
H3 Fintech (after introducing the mediating variable) FI 0.481 0.001 
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 The aerotropolis concept has been increasingly 
recognized as a driver of regional economic development. However, its impact on 
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No Types of 
Variables Variable Information 

1. Dependent Gross Regional Domestic Bruto GRDB based on the price valid for the year 2017 – 2023 in Billion Rupiah 

2. Independent a. Number of Population The population from 2017 – 2023 is in millions of people. 

  b. The average length of school. The average length of schooling for residents in 2017 – 2023 in units of years. 

  c. The area of agricultural land. Total area of agricultural land in 2017 – 2023 in units (Ha) 

  d. Distance between YIA airport 
and the city/district center. Distance between YIA airport and the city/district center in km 



• Chow test

(

• Hausman test

•

•

•

Results of panel data regression analysis

 8,44  0,70  it it itLnPDRB LnLHP

1 ,63  3,22  0,69  it it it itLnJP LnRRLS e

: 

Variable Coefficient Probability

C -8.44 0.0002

LNLHP 0.70 0.0000

LNJP 1.63 0.0000

LNRRLS 3.23 0.0000

LNYIA -0.69 0.0000
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Placemaking for women: Overcoming cultural barriers

(

MATERIALS AND METHODS

(
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Concept Variable Indicator Measurement Method Justification 
Gender and 

Perceptions of Cultural 
Norms 

Gender roles, honor 
codes, and cultural 

beliefs 

Agreement with 
statements on women's 

presence in public spaces 

5-point Likert scale 
questionnaire + 

interviews 

Captures internalized 
cultural beliefs affecting 

spatial behavior 

Security Level and 
Feeling of Security 

Fear of harassment, 
risk perception, and 
safety assessment 

Safety ratings, reported 
incidents, avoidance 

behaviors 

Likert scale + behavioral 
mapping 

Subjective and objective 
security measures are 

crucial for spatial 
practices 

Number and Time of 
Visit 

Frequency patterns, 
temporal usage 

Visiting frequency, duration 
of stay, preferred time slots 

Self-reporting + 
observation logs 

Reveals actual usage 
patterns and temporal 

preferences 

Distribution of 
Activities 

Activity types, spatial 
appropriation 

Type of activities, location 
preferences, and space 

occupation 

Behavioral mapping + 
structured observation 

Shows how different 
activities are distributed 

across space 

Frequency of Users User density, 
demographic diversity 

Number of users by 
time/location, user 

characteristics 

Systematic counting + 
demographic surveys 

Objective measurement 
of space utilization 

Causes of Inequalities 
in Public Space 

Structural barriers, 
design limitations 

Physical obstacles, cultural 
restrictions, and policy gaps 

Spatial analysis + policy 
review + interviews 

Identifies root causes of 
gender-based spatial 

exclusion 
Impact of Urban 

Policies on Gender 
Equality 

Policy effectiveness, 
implementation gaps 

Policy compliance, resource 
allocation, and 
enforcement 

Document analysis + 
stakeholder interviews 

Evaluates how policies 
translate into spatial 

practice 

Influence of 
Placemaking Practices 

Design interventions, 
spatial modifications 

Before/after usage 
patterns, user satisfaction, 

and accessibility 
improvements 

Comparative analysis + 
user feedback 

Measures the 
effectiveness of spatial 

interventions 

Equal Access Accessibility barriers, 
inclusion levels 

Physical accessibility, 
cultural acceptance, and 

usage equality 

Accessibility audit + 
usage statistics by 

gender 

Assesses actual vs. 
intended accessibility 
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Descriptive statistics 

variables average standard N 

Visiting hours 2.9300 1.25734 100 

 
Correlations Visiting time in public spaces Number of visits to public spaces 

Visiting Hours of the Mustapha 
Ben-Boulaid alleys for Women 

Pearson correlation 1 -.0576 

Sig. (bilateral) - . 576 

N 100 100 

Number of visits 
Pearson correlation -.0576 1 

Sig. (bilateral) .567 - 
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  Model  
Differences in the types of 
activities in which men and 

women participate

Access between 
men and 
women

access for single or 
accompanied 

women
Differences in the types of activities 

in which men and women participate 
in the Ben-Boulaid alleys

Pearson correlation 1 -.167 -.189

Sig. (bilateral) - .098 .060

Access between men and women
N 100 100 100

Pearson correlation -.167 1 .150

access for women in public spaces
alone or accompanied

N 100 100 100

Sig. (bilateral) .060 .137 - 
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 Model 
Equipment in the Ben-

Boulaid alleys meet user 
needs or not 

Lighting level in the 
Mustapha Ben Boulaid 
alleys sufficient or not 

Presence of attacks or 
not in this public place 

Does the equipment in the 
Mustapha Ben Boulaid alleys 
meet the needs of users or 

not 

Pearson 
correlation 1 .016 .032 

Sig. (bilateral) - .871 .752 

N 100 100 100 

Lighting level in the 
Mustapha Ben Boulaid alleys 

sufficient or not 

Pearson 
correlation .016 1 .165 

Sig. (bilateral) .871 - .102 

N 100 100 100 

Presence of attacks or not in 
this public space 

Pearson 
correlation .032 .165 1 

Sig. (bilateral) .752 .102 - 

N 100 100 100 

 

The answers Frequency Percentage Valid percentage Cumulative 
percentage 

Valid 

Discrimination or cultural prejudice 15 14.7 15.0 15.0 

barriers of cultural origin 40 39.2 40.0 55.0 

socio-economic differences 25 24.5 25.0 80.0 

others 20 19.6 20.0 100.0 

Total 100 98.0 100.0 100 

 



 

The answers Frequency Percentage Valid 
percentage 

Cumulative 
percentage 

They promote gender equality by improving 
accessibility and safety for all 7 6.9 7.0 7.0 

They do not appear to have a significant impact on 
gender equality 50 49.0 50.0 57.0 

They can improve on the genre in some aspects, but 
there are still gaps to fill. 43 42.2 43.0 100.0 

Total 100 100.0 100.0 - 

The answers Frequency Percentage Valid percentage Cumulative percentage 

valid 

Negatively 28 27.5 28 28 

Positively 72 70.6 72 100.0 

Total 100 100.0 100.0  



A. Hadid et al.

Dimension a Cronbach's alpha Total (Eigenvalue) inertia

1 .687 2.432 .347

2 .581 1.991 .284

Total 1.268 4.423 .632

Average .639a 2.212 .312
a. Cronbach's alpha is based on the mean eigenvalue.   
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Input Layer Data Source Format Data Years 
Input Format 

and Data for CA-
MARKOV Model 

Input Format and 
Data for SLEUTH 

Model 
Software Used 

Slope DEM Raster  Raster Raster (GIF) ArcMap 10.8 

In percent %       

Land Use Land 
Cover 

USGS  
(Landsat images) Vector 1993, 2003, 

2013, 2017, 2023 Raster Raster (GIF) 1993-
2017 ENVI 5.3 

Urban Shapefile from 
land use Vector 1993, 2003, 

2013, 2017 
 Raster (GIF) 1993, 

2003, 2013, 2017 ArcMap 10.8 

Transportation OpenStreetMap Vector 2023  Raster (GIF) 1993, 
2003, 2013, 2017 ArcMap 10.8 

Exclusion On-screen  
(master plan) Vector   Raster (GIF) ArcMap 10.8 

Hill Shade DEM Raster   Raster (GIF) ArcMap 10.8 

 
Data source Scale (Resolution) Cloud cover Path/Row Sensor Dates Satellite Images 

Earth Explorer, USGS 30 m 0 % 169/35 Thematic mapper (TM) 20/6/1993 Landsat 5 

Earth Explorer, USGS 30 m 0 % 169/35 Enhanced Thematic 
mapper Plus (ETM+) 11/5/2003 Landsat 7 

Earth Explorer, USGS 30 m 0 % 169/35 Enhanced Thematic 
mapper Plus (ETM+) 6/5/2013 Landsat 7 

Earth Explorer, USGS 30 m 0.01 % 169/35 Operational Landsat 
Imager (OLI) 10/6/2017 Landsat 8 

Earth Explorer, USGS 30 m 0.05 % 169/35 Operational Landsat 
Imager (OLI) 16/4/2023 Landsat 8 
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(

Class Number Class Color Description 

1 Urban/Built-up Areas Red Buildings, infrastructure, and roads (residential, 
industrial, commercial areas, street networks) 

2 Vegetation Area Green Agricultural lands, natural and artificial forests, 
grasslands, pastures, and natural trees 

3 Barren Land/Others Yellow All vacant spaces, sandy areas, and rocky regions 

4 Water Bodies Blue Includes bodies of water like lakes and rivers 
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Optimal growth 
coefficient 

Calibration Coefficient 

Coefficient 
Final Fine Coarse 

OSM =0.57 OSM = 0.55 OSM = 0.52 

Step Range Step Range Step Range 

1 4 0-20 5 0-25 25 0-100 Diffusion 

74 1 70-75 5 50-75 25 0-100 Seed 

67 10 25-100 25 0-100 25 0-100 Spread 

9 1 5-1 5 0-20 25 0-100 Slope 

90 2 20-30 15 25-100 25 0-100 Road Gravity 
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LULC Classes Actual Value (Area, km²) 2023 Predicted Value (Area, km²) 2023 Difference (Area, km²) 

Urban 155.5 150.01 -5.49 



LULC Classes Land Use (Area, km²) 2023 Projected Land Use (Area, km²) 2037 Growth (Area, km²)

Urban 155.5 201.43 46.36
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LULC Classes Actual Value (Area, km²) 2023 Predicted Value (Area, km²) 2023 Difference (Area, km²) 

Urban 155.5 159.39 +3.89 



LULC Classes Land Use (Area, km²) 2023 Projected Land Use (Area, km²) 2037 Growth (Area, km²)

Urban 155.5 219.78 +64.28

The
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Accuracy Assessment Land Use (Area, km²) 2023 Projected Land Use (Area, km²) 2037

Overall accuracy 87% 42 77 44

Kappa coefficient 80 26 0 69
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A- The direction of urban growth in 1993 B- The direction of urban growth in 2023

C- Direction of urban growth in 2037 
(SLEUTH model)

D- The direction of urban growth in 2037 
(master plan)



Sh. R. Jabari et al.

(TURPC)



)

)

87 

17 

(

)

)

12 
)

)

)

)

)

)

)

)

135 
)

58



Sh. R. Jabari et al.

8(1): 

)

(

138 

)

 

 







Creative Commons Attribution



Citing and listing of Web references: 

Text: 

et al., 

List: 

Journal article: 

Book: 

Book chapter: 

Conference paper: 

Dissertation: 

Online document: 



V 
 

International Journal of Human Capital in Urban Management (IJHCUM) 
 
 

Copyright Transfer Agreement 
 
 
 
 

1. Parties of the agreement 
 
Author (s): 
 
 

Manuscript Title: 
 
Manuscript ID: 
 
(Herewith referred to as the "materials"), 
 
Journal Title: International Journal of Human Capital in Urban Management (IJHCUM)  

 

2. Subject of the agreement 
 
A) Copyright 
1- The Author and each co-authors shall transfer and sell to the Publisher for the length of the copyright starting from the moment the present 
agreement comes into force the exclusive rights to the materials, including the rights to translate, reproduce, transfer, distribute or otherwise use the 
materials or parts (fragments) contained therein, for publication in scientific, academic, technical or professional journals or other periodicals and in 
derivative works thereof, worldwide, in English, in print or in electronic editions of such journals, periodicals and derivative works in all media or formats 
now existing or that may exist in future, as well as the right to license (or give permission to) third parties to use the materials for publication in such 
journals, periodicals and derivative works worldwide. The transfer under this agreement includes the right to adapt the presentation of the materials for 
use in conjunction with computer systems and programs, reproduction or publication in machine-readable format and incorporation into retrieval 
systems. 
2- Reproduction, placement, transfer or any other distribution or use of the materials, or any parts of the materials contained therein, in any way 
permitted under this Agreement, shall be accompanied by reference to the Journal and mentioning of the Publisher, namely: the title of the article, the 
name of the Author (Co-authors), the name of the Journal, volume/number, copyright of the publisher. 

 
B) Reserved Rights 
The Author (Co-authors) or the employer of the Author (Co-authors) of the materials shall retain all proprietary rights (with the exception of the rights 
transferred to the Publisher under the present Agreement). 
 
C) Author Guarantee 
The Author (Co-authors) guarantees that the materials are an original work, submitted only to IJHCUM, and have not been published previously. 
In case the materials were written jointly with co-authors, the Author guarantees that he/she has informed them of the terms of this Agreement and 
obtained their signatures or written permission to singe on their behalf. 
The Author guarantees as well that: 
The materials do not contain libelous statements. 
The materials do not infringe on other persons' rights (including without limitation copyrights, patent rights and the trademark right). 
The materials do not contain facts or instructions that can cause damage or injury to third parties and their publication does not cause the disclosure of 
any secret or confidential information 
 
 
Author (Corresponding Author): 
 
Correspondence Address: 

Phone: 

Fax: 

Email: 

 

Corresponding Author Name:                                                                     Signature                                       Date 

 

 

 

On Behalf of the Publisher: 
Human Resource Development,  
Navab High Way, Tehran 1346914117  
Iran 
 
Phone: (+9821) 6403 8606 

Fax: (+9821) 6403 8226 

Email: editor@ijhcum.net 

          ijhcum@gmail.com 

Website: www.ijhcum.net 

 
 

Accepted for publication                                                                     Signature                                       Date 

 

PLEASE NOTE:  The accepted manuscript cannot be processed for publication until the publisher has received this signed form. The form MUST be signed 
by the Corresponding Author and then scanned and sent through the system or email. If the manuscript is not published in the Journal, this release will 
not take effect. 
  
The sole responsibility for the whole content (s) of the article remains only with the corresponding author. However, Editor would reserve the right to 
adjust the style to certain standards of uniformity before publication. 







Corresponding Author Signature: 






