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Abstract:

The present study aimed to determine the role and contribution of architectural and physical design components, including lighting, enclosure, visual
permeability, land-use diversity, urban furniture quality, vegetation, legibility, and sense of belonging, in enhancing users’ perceived security within urban
spaces in Tabriz. This descriptive-analytical correlational study was conducted using a quantitative approach in three urban spaces in Tabriz, including a
historical street, a modern street, and a pedestrian pathway redesigned according to CPTED principles. The sample size was estimated at 384 participants using
Cochran’s formula, and ultimately 403 valid questionnaires were analyzed. Data were collected using a researcher-developed questionnaire consisting of 24
items measuring eight physical design components and 8 items assessing perceived security on a five-point Likert scale. Reliability was confirmed using
Cronbach’s alpha coefficients of 0.85 for physical design components and 0.82 for perceived security. Data were analyzed using Pearson correlation coefficient,
multiple regression analysis, and two-way ANOVA in SPSS version 26. The findings indicated that the mean perceived security score in the redesigned
pedestrian pathway (4.5) was significantly higher than that of the modern street (3.8) and the historical street (2.5). Lighting showed the strongest positive
correlation with perceived security (r = 0.72), followed by visual permeability (r = 0.68) and urban furniture quality (r = 0.65), whereas enclosure demonstrated
no significant relationship (r = 0.08). Multiple regression analysis revealed that the physical design components collectively explained 67% of the variance in
perceived security, with lighting emerging as the strongest predictor (§ = 0.41). Furthermore, the two-way ANOVA demonstrated a significant interaction
effect between urban space type and time of use, indicating that perceived security decreased more sharply at night in poorly designed spaces. The results
demonstrated that lighting, visual permeability, and urban furniture quality are the most influential physical design components in enhancing perceived security
within urban spaces. Appropriate environmental design can substantially reduce the decline in perceived security during nighttime. Moreover, enclosure alone
did not contribute significantly to perceived security and may even reduce users’ sense of safety under certain conditions. Therefore, urban improvement
strategies should prioritize high-quality lighting, increased transparency, and enhancement of physical environmental elements in public spaces.
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Extended Abstract

Introduction

Perceived security in urban public spaces has become one of the most significant dimensions of urban quality of life and
sustainable urban development in contemporary cities. Beyond the actual incidence of crime, the way citizens perceive safety
within urban environments strongly influences their patterns of movement, social participation, duration of stay in public
spaces, and willingness to engage in urban life. When urban users perceive a space as unsafe, even in the absence of real
criminal threats, they gradually avoid that environment, resulting in reduced social presence, weakened natural surveillance,
and ultimately urban decline (1, 2). Therefore, perceived security is not merely an individual psychological phenomenon but
also a multidimensional urban issue with social, environmental, and behavioral consequences.

Recent studies have emphasized that the built environment plays a decisive role in shaping citizens’ perceptions of safety.
Urban design characteristics such as lighting quality, visual permeability, urban furniture, vegetation, readability, and land-use
diversity can either reinforce or undermine users’ feelings of security (3, 4). In this regard, the relationship between
environmental design and perceived safety has attracted increasing attention in urban planning and environmental psychology
research. Contemporary urban planning approaches increasingly recognize that secure urban environments are essential

prerequisites for social cohesion, urban vitality, and public well-being (1, 12).
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One of the foundational theoretical frameworks in this field is Jane Jacobs’ “Eyes on the Street” theory, which emphasizes
the importance of natural surveillance, active street life, and visual openness in maintaining urban safety (7). Similarly,
Newman’s Defensible Space Theory argues that physical design can reduce opportunities for crime by increasing territoriality
and natural observation (8). These theories later evolved into the Crime Prevention Through Environmental Design (CPTED)
approach, which systematically integrates security principles into urban planning and environmental design strategies (9).
CPTED highlights factors such as natural surveillance, access control, territorial reinforcement, and environmental maintenance
as essential mechanisms for enhancing urban safety.

Empirical evidence also supports the association between environmental quality and human emotional responses. Yang et
al. demonstrated that urban design characteristics can significantly influence users’ emotional reactions and perceptions of
public spaces (3). Likewise, Sadeghi et al. found that perceived neighborhood environmental quality is positively associated
with subjective well-being and psychological comfort (10). These findings indicate that perceived safety is deeply connected
to the broader sensory and emotional experience of urban environments.

Another important aspect concerns the role of urban public spaces in fostering social interaction and social cohesion.
According to Alnaim et al., well-designed public open spaces can significantly enhance neighborhood interactions and
strengthen social relationships among residents (11). Public spaces perceived as safe encourage longer stays, social gatherings,
and informal surveillance, all of which contribute to urban vitality. Conversely, poorly designed environments characterized
by inadequate lighting, weak visibility, and neglected physical conditions often increase fear of crime and discourage public
participation (2).

Urban green infrastructure has also been identified as a relevant factor affecting environmental perception and urban
livability. Studies indicate that properly planned green spaces can improve mental well-being, environmental comfort, and
urban sustainability (5, 6). However, the impact of vegetation on perceived security appears to depend heavily on design quality
and spatial organization. Dense vegetation that obstructs visibility may increase hidden areas and reduce natural surveillance,
thereby negatively affecting users’ perceptions of safety (2).

Although previous studies have examined the relationship between environmental design and urban safety, several research
gaps remain. Many studies have focused on isolated environmental factors rather than evaluating the simultaneous effects of
multiple physical design components. Moreover, limited quantitative research has compared urban spaces with different
physical characteristics while assessing the relative contribution of each design factor to perceived security. The interaction
between urban space type and time of use, particularly differences between daytime and nighttime perceptions, has also
received insufficient attention (13, 14).

Accordingly, the present study aimed to investigate the role of architectural and physical design components in enhancing
perceived security among users of urban public spaces in Tabriz, Iran. The study specifically examined the effects of lighting,
enclosure, visual permeability, land-use diversity, urban furniture quality, vegetation, readability, and sense of belonging across
three urban spaces with distinct physical characteristics.

Methods and Materials

This study employed a descriptive-analytical correlational design using a quantitative approach. The research was conducted
in three urban public spaces in the city of Tabriz, Iran. The selected environments included a historical street characterized by
high enclosure and traditional urban texture, a modern street with contemporary urban features, and a pedestrian pathway
redesigned according to CPTED principles.
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The statistical population consisted of urban space users aged over 18 years who had used the selected spaces at least twice
per month. Using Cochran’s formula for unlimited populations with a 95% confidence level and 5% margin of error, the
required sample size was calculated as 384 participants. To compensate for incomplete responses, 420 questionnaires were
distributed, and ultimately 403 valid questionnaires were analyzed.

Data collection was carried out using a researcher-developed questionnaire consisting of three sections. The first section
included demographic information such as age, gender, educational level, and residential duration. The second section assessed
eight physical design components using 24 items measured on a five-point Likert scale ranging from very low to very high.
The evaluated components included lighting, enclosure, visual permeability, land-use diversity, urban furniture quality,
vegetation, readability, and sense of belonging. The third section consisted of eight items measuring perceived security using
the same Likert scale.

Content validity of the questionnaire was confirmed by experts in urban planning and environmental psychology. Reliability
was assessed using Cronbach’s alpha coefficients, which were 0.85 for physical design variables and 0.82 for perceived
security, indicating acceptable internal consistency.

Data collection was conducted during both daytime (10:00-14:00) and nighttime (20:00-23:00) periods in spring and
summer to minimize seasonal variation effects. Questionnaires were distributed in entrance and exit areas of each urban space
during weekdays.

Data analysis was performed using SPSS version 26. Descriptive statistics including means and standard deviations were
first calculated. Pearson correlation analysis was used to examine relationships between physical design variables and perceived
security. Multiple regression analysis was conducted to determine the predictive contribution of each environmental factor.
Additionally, two-way ANOVA was applied to investigate the interaction effects of urban space type and time of use on
perceived security.

Findings

The findings demonstrated significant differences in perceived security among the three urban spaces. The redesigned
pedestrian pathway achieved the highest mean perceived security score (4.5 out of 5), while the historical street exhibited the
lowest score (2.5). The modern street showed an intermediate level of perceived security (3.8).

The comparison between daytime and nighttime perceptions revealed that perceived security decreased during nighttime in
all three spaces; however, the magnitude of this decline varied substantially. The historical street experienced the greatest
reduction in perceived security, decreasing from 3.1 during the day to 1.9 at night. In contrast, the redesigned pedestrian
pathway showed only a slight reduction, from 4.7 during daytime to 4.3 at night. These findings indicate that appropriate
environmental design can significantly mitigate the negative impact of nighttime conditions on perceived security.

Pearson correlation analysis revealed that lighting had the strongest positive correlation with perceived security (r = 0.72).
Visual permeability (r = 0.68) and urban furniture quality (r = 0.65) also demonstrated strong positive associations with
perceived safety. Land-use diversity (r = 0.61), readability (r = 0.54), sense of belonging (r = 0.49), and vegetation (r = 0.35)
showed moderate positive correlations. However, enclosure displayed no statistically significant relationship with perceived
security (r =0.08, p = 0.32).

The multiple regression model was statistically significant (F = 78.32, p = 0.001), explaining 67% of the variance in
perceived security (R* = 0.67). Among all predictors, lighting emerged as the strongest predictor of perceived security ( =
0.41, p=0.001). Visual permeability (f = 0.28, p=0.002) and urban furniture quality (B =0.19, p=0.013) were also significant

predictors. Land-use diversity and readability entered the model with smaller but statistically significant effects. In contrast,
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enclosure, vegetation, and sense of belonging did not demonstrate significant independent contributions after controlling for
other variables.

The results of the two-way ANOVA showed that both urban space type and time of use independently affected perceived
security. More importantly, a statistically significant interaction effect between urban space type and time of use was identified
(F = 18.25, p = 0.003). This indicates that nighttime declines in perceived security were substantially more severe in poorly
designed spaces than in spaces with effective environmental design.

Discussion and Conclusion

The findings of this study confirm that physical and architectural design components play a fundamental role in shaping
users’ perceived security within urban public spaces. Among the examined variables, lighting, visual permeability, and urban
furniture quality emerged as the most influential predictors of perceived security. These results demonstrate that environmental
design significantly affects the psychological experience of urban users and can enhance or weaken feelings of safety regardless
of actual crime rates.

Lighting was identified as the strongest predictor of perceived security. This finding suggests that adequate and well-
designed lighting improves visibility, reduces uncertainty, and enhances users’ sense of control over the environment. In poorly
illuminated spaces, users are more likely to perceive hidden threats and feel vulnerable, particularly during nighttime hours.
The strong role of lighting also indicates that nighttime urban safety depends heavily on environmental visibility and spatial
clarity.

Visual permeability similarly showed a substantial positive relationship with perceived security. Spaces with transparent
boundaries, open sightlines, and active street-level interactions appeared to encourage natural surveillance and reduce fear of
crime. These results highlight the importance of maintaining visibility within urban public spaces and minimizing visual
barriers that obstruct observation and social interaction.

Urban furniture quality also contributed significantly to perceived safety. Well-maintained seating areas, pedestrian
amenities, signage, and organized spatial elements appear to communicate environmental order and effective management to
users. Such conditions likely increase trust in the environment and reinforce psychological comfort.

One of the most notable findings was the lack of a significant relationship between enclosure and perceived security.
Although enclosure has traditionally been associated with territoriality and spatial definition, excessive enclosure may
simultaneously reduce visibility and increase feelings of confinement. This finding suggests that the relationship between
enclosure and safety may be non-linear and context-dependent rather than universally positive.

The relatively weak contribution of vegetation indicates that green infrastructure alone does not automatically enhance
perceived safety. Instead, the arrangement and management of vegetation are critical. Green spaces that preserve visual
openness and avoid hidden areas are more likely to support positive safety perceptions than dense vegetation that obstructs
sightlines.

The substantial differences observed between the historical street and the redesigned pedestrian pathway further emphasize
the effectiveness of CPTED-oriented environmental design. The redesigned pedestrian space maintained relatively high levels
of perceived security even during nighttime, demonstrating that appropriate environmental interventions can reduce fear and
improve urban livability.

Overall, the study demonstrates that perceived security is a multidimensional phenomenon shaped by interactions between
physical design, environmental quality, and user experience. Urban planners and designers should prioritize lighting quality,

visual permeability, and environmental maintenance when seeking to improve safety perceptions in public spaces. The findings
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also highlight the importance of integrating security-oriented principles into sustainable urban planning and public space

design.
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