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Abstract
This study reports the variation in safety perceptions of university students (N = 196 
university students) on university campuses in South China, focusing on the risk 
of crime and traffic incidents. Using a public participation geographic information 
system, we explore potential links between students’ perceptions and campus char-
acteristics. We conclude that environmental cues associated with the risk of crime 
victimisation (e.g. lack of natural surveillance) are more often linked to poorer 
safety perceptions than those linked to the risk of traffic conditions. Although half 
of the students declare feeling safe on campus, their perception varies by individual 
characteristics, frequency of use, and daily experiences. Inspections of campuses 
environments using a door-to-door perspective are advised when safety becomes an 
integral part of sustainability planning of universities worldwide.
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Introduction

In 2015, a female college student at Central Lake Park in the Guangzhou university 
town was murdered on campus (Zheng, 2016). This case was widely disseminated 
among students by social media and quickly helped shed light on current safety 
challenges that universities worldwide face, from sexual assault and traffic incidents 
to crime (Fedina et  al., 2018; Hites et  al., 2013). Although safety on campus has 
been a growing research field (Jennings et al., 2007), most past and current studies 
lack a holistic perspective on safety. Namely, they are often limited to crime issues 
and fear of crime (e.g. Chekwa et al., 2013) or traffic incidents and other threats (e.g. 
Schneider et al., 2001). These studies rarely consider the impact of the physical and 
social environments of university campuses on students’ perceptions of safety (Hu 
et al., 2012; Nobles et al., 2010) and rarely consider students’ views. Understanding 
the experiences of students can assist in identifying the level of perceived safety and 
help determine the spots clustered with the risk of crime and other traffic incidents. 
Moreover, it can also highlight the gap between actual and perceived safety. The lat-
ter is highly associated with the students’ behaviours, even becoming the basis on 
how students behave.

The advent of computerised mapping systems has opened new approaches to 
studying safety research, including safety on campus. Geographical Information 
Systems (GIS) have incorporated environmental data combined with people’s views 
using surveys in a common spatial analysis framework (Gargiulo et al., 2020). By 
being both people and place centred, public participation GIS (PPGIS) have great 
potential to account for the environmental characteristics of places and people’s 
safety perceptions (Kingston et al., 2000; Ceccato and Snickars, 2000; Kyttä et al., 
2014). This study investigates the environmental nature of safety perceptions of uni-
versity students on campus by adopting a holistic perspective, focusing on safety 
perceptions of places expected to attract crime and/or traffic incidents (self-inflicted 
or in collisions). This is achieved by:

(1) Assessing the overall levels of safety declared by university students by individ-
ual and place characteristics using 196 answers from a safety survey conducted 
in ten universities in South China.

(2) Classifying the campus environment by students’ use and safety perceptions 
(from safe to unsafe areas) with a focus on unsafe places for crime and traffic 
incidents (self-inflicted and collisions).

(3) Investigating potential relationships between the physical and social environment 
of campus and students’ perceived safety, focusing on commonalities of these 
environments.

The novelty of this study is threefold. First, the study adopts a holistic public-
health perspective to campus safety by openly investigating the characteristics of 
places where students feel unsafe in terms of crime risk and other traffic-related 
incidents, for instance, by collision. Second, the analysis explores the potentiality 
of PPGIS to apply an online survey linked to students’ use of space, mobility, and 
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safety perceptions. Finally, since the international literature on campus safety is 
dominated by North American and Western European case studies, this case study 
provides new empirical findings from a part of the world in which evidence is still 
lacking. This study of on-campus safety is intended to assist policymakers when 
planning and implementing measures to improve safety on university campuses in 
China and similar university towns around the world.

Theoretical background

Individual and environmental factors of fear of crime

Previous studies have concentrated on the association between the nature of safety 
and individual characteristics. Gender, for example, is regarded as a significant and 
robust predictor of safety perception (Gargiulo et al., 2020). Public spaces are less 
likely to comply with the safety expectations of women, as opposed to those of men 
(Richardson and Mitchell, 2010). Similarly, it is perceived that there is a higher 
probability of the elderly being victimised than young people (Scarborough et al., 
2010). Apart from these demographic characteristics, personal experience may also 
significantly influence one’s perceived safety (Zou and Mawby, 2020). Odufuwa 
et al. (2019) found that frequent users felt safer than those less familiar with a place.

Understanding how the environment shapes safety perception is of central impor-
tance in adopting policies to reduce the fear of crime. Many studies have explored 
the extent to which environmental factors affect both crime and safety perception. 
Campus location can undoubtedly influence perceived safety from crime; for exam-
ple, the rurality of the campus positively influences the perceived safety of com-
munity college students (Patton and Gregory, 2014). The upkeep of the environ-
ment and the well-maintained urban vegetation (Li et  al., 2015) can also promote 
safety perceptions (Wood et al., 2008). Campus environments with higher prospect 
levels can enhance safety perceptions, while appraisals of entrapment predict low 
levels of perceived safety (Van Rijswijk and Haans, 2017). The existence of pedes-
trians, namely, natural surveillance, can significantly enhance the perceived safety 
of women (Paydar et  al., 2017). Moreover, poorly illuminated settings and places 
to hide are prominent factors that lead to the decreased perceived safety of students 
(Loewen et al., 1993) on campus settings due to the lack of surveillance. Further-
more, campus security measures, including campus lighting and avoidance of loca-
tions during the day, are significant predictors of the safety perceptions of students 
(Maier and DePrince, 2019). Additionally, campuses with high Crime Prevention 
through Environmental Design (CPTED) structures are positively related to a high 
level of the perceived safety of students (Shariati and Guerette, 2019). However, 
other school security measures, such as metal detectors, negatively influence per-
ceived safety because these prevention strategies may remind students of the poten-
tial violence on campus (Perumean-Chaney and Sutton, 2012). Places with open 
views and adjacent to residential areas appear to have special importance in rein-
forcing the perceived safety from crime compared to those close to industrial areas, 
where incivilities and disorders easily occur (Gargiulo et al., 2020).
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Fear and risk of injuries

Road factors such as uneven surfaces, slipping hazards, busy junctions, and ascend-
ing and descending stairs are the most frequently mentioned environmental charac-
teristics that precipitate self-inflicted falls. These risk factors are mainly addressed 
by qualitative research and evaluated by victims’ interpretations (Schepers et  al., 
2017). The spatial distribution of pedestrian falls varies in different land-use pat-
terns; specifically, the highest densities of pedestrian falls occur in high-density 
residential areas, followed by retail store and office building areas (Morency et al., 
2012). In addition, slippery roads are the major reason for car crashes (Rolison and 
Moutari, 2020).

The potential of PPGIS for the study of safety on campus

The ability of GIS to conduct complicated spatial analysis distinguishes it from 
other data systems. GIS can combine the physical environment with human behav-
iour patterns and experiences and interpret data through visualisation (Hu et  al., 
2012). Many researchers have addressed the issue of safety analysis using GIS tech-
niques, ranging from pedestrian falls, traffic crashes, and crimes to safety percep-
tions (Ceccato and Willems, 2019; Hu et al., 2012; Nobles et al., 2010; Kyttä et al., 
2014). Other studies integrated perception data into safety analysis regarding crime 
risk (Hites et al., 2013) and other traffic-related incidents (Schneider et al., 2001).

The public participation GIS (PPGIS) approach has been broadly applied in 
the field of public participation (Brown and Kyttä, 2014), study of ecosystem ser-
vices (Fagerholm et al., 2019), landscape management (Plieninger et al., 2019) and 
active living (Ramezani et  al., 2019). The methodology has also been used in the 
place-based study of environmental health promotion (Huang et  al., 2022; Kyttä 
et  al., 2014) since it can potentially incorporate the localized information about 
human perceptions with the characteristics of specific physical environment. This 
location-based knowledge from respondents can be utilized to conduct joint analysis 
of personal-based and place-based data collected by PPGIS method together with 
other geographic data (Kajosaari and Pasanen, 2021). One of the first use of PPGIS 
was performed by Ceccato and Snickars (2000) to compare objective and subjec-
tive indicators of residential quality of life in neighbourhoods in Sweden. PPGIS has 
been utilised to study perceived environmental quality by analysing personal local-
ised experiential knowledge (Kyttä et al., 2010). The spatial distribution of unsafe 
places with risk of crime, traffic conditions and risk of accident was examined by 
Kyttä et al. (2014) in a Finnish neighbourhood. The study revealed the highly polar-
ized safety experiences of inhabitants and concluded that a more holistic safety strat-
egy should be implemented to break the spiral of decay and promote the positive 
development of a distressed neighbourhood.

Safety issues on college campuses concern many individuals, including students, 
staff, and campus-based officials. Campus safety is a complex topic ranging from 
violence, crime, and traffic incidents (Regehr et al., 2017; Fox and Hellman, 1985; 
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Schneider et  al., 2001). All these incidents have indicated the complex nature of 
campus safety, calling for a more comprehensive approach to address campus safety 
issues. Following the evidence from previous research that uses GIS to assess cam-
pus safety, the methodology of PPGIS has the potential to constitute a framework 
for evaluating the environmental nature of safety perceptions on campuses, with a 
particular focus on the risk of crime and traffic incidents.

Study area

For the case study, we focus on a university town with an estimated population of 
200 thousand students. The university town is located in South China, covering 18 
square kilometres of land. It comprises ten university campuses, four urban villages, 
Central Lake Park, and green spaces (Fig. 1).

Data collection and PPGIS

Inspired by PPGIS potentiality, all data were collected by Maptionnaire between 
January and February 2019. The study protocol was approved by the Ethics Com-
mittee of the South China University of Technology. Undergraduates from each stu-
dents’ union of ten universities randomly sent the link of the survey to their friends 
or the group chat (consisting of students from the same class, clubs, or organiza-
tions) by WeChat (the most popular social media in China). The fact that Maption-
naire can only be accessed by a phone or computer installed with a VPN applica-
tion makes the process of data collection more challenging than researchers initially 
expected. In total, we obtained 298 responses, but only 196 responses were ana-
lysed since some respondents failed to open the base map due to the technical issues. 
Concerning the respondents’ background, 41% were male students, and 59% were 
female (Table 1), while 76% were in the ‘junior group’ (freshmen and sophomores) 
and 24% were in the ‘senior group’ (juniors, seniors, and graduate students). The 
sample consisted of nearly 20 students from each of the ten universities. Because 

Fig. 1  The map of the study area in South China
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the survey was conducted using a convenience sampling technique, which means 
the sample was not representative for the whole population. We adopted quantitative 
approaches to test exploratory research questions rather than hypotheses. In practice, 
this means that our findings are not applicable to the whole population but provide a 
general overview of the conditions of safety in campuses in the city of Guangzhou. 
As the results show, the opportunities that this exploratory research provided, how-
ever, far outweighed the sample limitations.

Students agreed to participate voluntarily before answering the survey, which 
comprised a safety mapping page and a conventional survey about personal infor-
mation and general questions about perceived safety. Participants were required to 
mark places with a potential risk of crime, self-inflicted falls, and traffic collisions 
(Fig.  2a) to distinguish and investigate the different natures of safety. After each 

Table 1  Characteristic of the 
survey respondents

a Related experiences include people who experienced or heard about 
robbery, theft, sexual harassment, and murder on campus

n %

Gender
 Female 115 59
 Male 81 41

Grade
 Senior 47 24
 Junior 149 76

Related  experiencea

 Yes 133 68
 No 63 32

Fig. 2  The screenshots of the Maptionnaire page (originally in Chinese)



272 D. Huang et al.

mapping task, a pop-up multiple-choice question about why they chose the place 
appeared. In addition, we set an additional follow-up open question if the existing 
choices did not include the respondents’ reasons. The appearance of options was 
randomised to obtain more reliable results.

Respondents also reported their perceived safety level in terms of general safety, 
traffic, accident, criminal safety (Fig.  2b), and when they commuted to class and 
walked on campus during the daytime and after dark. All types of perceived safety 
were evaluated with a 5-point Likert scale ranging from totally unsafe (1) to totally 
safe (5). Their experiences (personal victimisation or events they heard about) of on-
campus crimes were also asked. Each respondent with full answers was offered an 
incentive of five Yuan (Chinese currency).

Analysing students’ safety perception: individual characteristics

The data were analysed using IBM-SPSS statistical package version 22. Frequen-
cies and cross-tables with Chi-square were performed to indicate the levels of safety 
declared by university students and their previous experiences about related crimes 
(including heard of and experienced). The same method was conducted to investi-
gate perceived safety by time of day and by the experiences of the university campus 
(in this case commuting to class and strolling around the campus).

Assessing campus environment and students’ use and safety perceptions

The spatial data were geocoded using QGIS 3.6 to make the data mappable. Mark-
ings located outside the study area or on the central lake were eliminated. To explore 
the patterns in spatial distributions of safe and unsafe places with a focus on crime 
and traffic incidents (self-inflicted falls and collisions), grid analyses of related 
markings were conducted using grids of 150 × 150 m since the study area is rela-
tively large. All squares were illustrated in gradient colour (from light to dark) based 
on the number of points in each grid. We calculated the frequencies of reasons (both 
physical and social factors) that accounted for the safety mappings. Another map-
ping strategy was to map grids with addresses of both crimes and traffic-related inci-
dents, either self-inflicted falls or collisions. The degree of spatial concentration for 
crime and traffic incidents was defined by the percentage of intersected grids with 
both mappings.

Identifying commonalities: safe and unsafe areas

We extracted map data from the Open Street Map platform to deepen our under-
standing of the environmental cues that provoke perceived risks. We classified the 
study area into university campuses, green spaces, urban villages, and others accord-
ing to the land-use patterns of the plan (Fig. 1). All collected markings were aggre-
gated to corresponding land-use polygons by their locations. Cross-tables with 
Chi-square were conducted to highlight spatial concentration patterns for safe and 
unsafe places according to land-use types. Besides land-use factors, we teased out 
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the commonalities of environments for safe and unsafe areas based on the reasons 
for mapping the places and the field research.

Results

Students’ safety perception: overall trends

Nearly half (49%) of the respondents declared feeling unsafe on the ten campuses, 
and only 13% felt safe (Fig.  3). Among those who felt unsafe, 65% were female, 
and 35% were male. One-fifth of the male students reported feeling safe as com-
pared to 8% of female students. The general perceived safety level was also highly 
related to fear of crime. For instance, 65% of participants with a lower level of gen-
eral safety perception were also concerned about being victimised, but only 4% felt 
safe in terms of crime. Students were asked about the most common heard about or 
experienced on-campus crimes; theft (53%) was the most frequent, followed by rob-
bery at 32%. Over two-thirds of the students were previously victimised directly or 
indirectly at least once from on-campus crime.

When asked to associate their safety level with potential events, such as crime and/
or traffic accidents, students felt safer in relation to both traffic collisions (M = 3.05, 
SD = 1.01, t (387) = 4.456, p < 0.001) and self-inflicted falls (M = 3.12, SD = 0.95, 
t (387) = 5.306, p < 0.001) than in relation to crimes (M = 2.61, SD = 0.92). Nearly 
half (46%) reported a high level of perceived risk of crime, while 29% and 23% 
felt unsafe in terms of traffic collisions and self-inflicted falls, respectively (Fig. 3). 
Safety perceptions also varied by time of day. Students reported significantly 
lower perceived safety after dark, regardless of whether they were commuting to 
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Fig. 3  Students’ safety perceptions on university campuses, N = 96
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class, χ2 (16, N = 195) = 80.241, p < 0.001, or strolling around the campus, χ2 (16, 
N = 192) = 63.634, p < 0.001.

Campus environment and students’ safety perceptions

Students were asked to mark places according to their perceptions, from safe to 
unsafe places. Students marked 1311 areas; 39% were indicated as safe and 61% 
as unsafe. Results showed that most safe places (86%) were located on campuses 
(Table  2), and students marked significantly more safe places on campuses than 
on green spaces, χ2 (1, N = 667) = 249.070, p < 0.001, and in urban villages, χ2 (1, 
N = 599) = 208.006, p < 0.001. More specifically, students identified more safe loca-
tions within the university campuses than in urban villages and green spaces. Safe 
places were clustered in the accommodation, teaching, and research areas of the ten 
universities. The most mentioned factor contributing to safe places was the pres-
ence of pedestrians (59%), followed by the installation of CCTV and well-lit places 
at 29% and 28%, respectively (Fig.  4). Students indicated 798 safety markings as 
unsafe places. Most of them were linked to a potential risk of victimisation (40%, 
N = 321), followed by a risk of traffic collisions (33%, N = 264) and possible self-
inflicted falls (27%, N = 213).

Grid analyses were also performed to show the spatial distribution of fearful 
places (Fig. 5). The risks of traffic collisions were mainly clustered on the Mid-
dle Ring Road, located on the central part of the ten campuses. The most men-
tioned reasons triggering students’ fear of traffic danger were vehicle–pedestrian 

Table 2  Number of safety markings by different land uses, N = 1311

Green space
%/(N)

Urban village
%/(N)

Campus
%/(N)

Others
%/(N)

p value
in χ2 test

Safe place 5 (25) 1 (7) 86 (442) 8 (39) 0.000
Unsafe place
 Traffic collisions 7 (18) 2 (4) 37 (97) 55 (145) 0.000
 Self-inflicted falls 20 (42) 7 (15) 48 (103) 25 (53) 0.000
 Crime 38 (121) 22 (71) 25 (79) 16 (50) 0.000

Fig. 4  Reasons for safe places according to students’ safety perceptions on university campuses, N = 513
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mixed-flow (47%) and unorganised or congested traffic (41%). The hot spots of 
self-inflicted incidents, such as falls and crashing into trees, were situated in the 
northern and southern parts, where most universities are located, while few mark-
ings were placed in the mid-south. Just under two-fifths (39%) reported that poor 
lighting promoted self-inflicted incidents, followed by slippery surfaces at 30% 
(Fig. 6).

Fig. 5  Unsafe places in terms of a traffic collisions, b self-inflicted incidents (e.g. falls), and c crime 
according to students on the university campuses, N = 264, 213, and 321, respectively



276 D. Huang et al.

A scattered pattern of potential criminal incidents could be observed. Students 
marked the most threat locations in Central Lake Park and four urban villages. For 
example, approximately two-fifths (38%) of the criminal incidents’ markings were 
placed in green spaces, where there were significantly fewer markings (5%) of safe 
places (see Table  2). Places close to the Outer Ring Road were also frequently 
regarded as criminally dangerous. ‘Lack of pedestrians’ was reported by most stu-
dents (57%) as a significant criminal fear-evoking factor. Poor lighting was also 
strongly associated with fear of crime at 48%, followed by poor visibility and acces-
sibility at 38% (Fig. 6).

The spatial concentration degree of different perceived dangers was tested by 
calculating the proportion of grids that comprise both crime and traffic incidents. 
The grid map above indicated 198 and 223 squares for crime and traffic incidents, 
respectively (156 for self-inflicted falls and 132 for traffic collisions, but some of 
them overlapped). Nearly half (88 out of 198) of the crime squares also contained 
places with perceived risk for traffic incidents, resulting in a relatively high degree 
of spatial concentration of different perceived dangers. Most of the grids with crime 
and traffic incidents were located outside campus, mainly concentrated in green 
spaces and near campus borders (Fig. 7).

One of the commonalities of these unsafe places was that they were separated 
from students’ daily routines. The physical environmental factors that decreased the 
visibility of the surroundings (e.g. poor lighting conditions or plants blocking the 
view) and natural surveillance (e.g. few pedestrians) could negatively impact stu-
dents’ perceived safety (Fig.  8a). According to students, the lack or poor design 
of directional signs in green spaces was also regarded as fear-provoking factors 

Fig. 6  Places indicated as risky for crime, traffic collisions and/or self-inflicted incidents according to 
students in the university campuses, N = 264, 213, and 321, respectively
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Fig. 7  Overlap of declared unsafe places of traffic-related incidents and crime according to students on 
the university campuses, N = 798

Fig. 8  Green spaces (a, b) and urban villages (c, d) indicated as unsafe places
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(Fig.  8b). Vehicle-pedestrians mixed-flow was positively related to the perceived 
risk of traffic collisions (Fig. 8c). Dark and shallow alleys with limited viewshed in 
urban villages could also stimulate some level of personal fear (Fig. 8d).

Safety perceptions by individual characteristics

In addition to the environmental factors mentioned above, personal factors also 
influenced the safety mappings of students. Students with high general safety per-
ception marked significantly fewer unsafe places than those with more fearful gen-
eral feelings (χ2 test, p < 0.001***). Besides, previous experiences of victimisation 
can also be negatively correlated with safety perception. For example, the number of 
threats marked by students who had experienced or heard about crime incidents on 
campus was also significantly larger than those marked by students without related 
experiences (χ2 test, p = 0.006**).

The distribution of unsafe places also differed by gender. For instance, only 
women reported fear of crime on the northern part of the Outer Ring Road (Fig. 9) 
and were more likely to indicate unsafe places on green spaces (χ2 test, p = 0.008**). 
Freshmen marked slightly more unsafe places of traffic collisions on the Middle 
Ring Road compared to those of seniors. Students who felt unsafe also placed more 
unsafe markings within Central Lake Park and urban villages (χ2 test, p = 0.001***).

Discussion

Levels of safety perception and individual characteristics

In the present study, we examine the levels of college students’ perceived safety on 
campus, with a particular focus on the risk of crime and traffic incidents (both traffic 

Fig. 9  Distribution of unsafe places by gender (women on the left, men on right)
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collisions and self-inflicted falls). Overall, the perception of danger concerns most 
students in the studied university town, especially when compared to other universi-
ties in the downtown areas of Guangzhou (Huang et  al., 2018). Safety perception 
was affected by individual and environmental factors and differed by the time of day 
(Sreetheran and van den Bosch, 2014) and potential events.

To be specific, male students feel safer compared to females, which is consistent 
with those of previous studies (Petherick, 2000). Grade can also affect the safety 
perception of students; for instance, freshmen are more fearful of traffic collisions 
incidents than seniors. This may result from the fact that senior students are more 
familiar with the surroundings. This result supports Odufuwa et  al. (2019) who 
found that respondents who were familiar with sites felt safer than those who were 
not. Unsurprisingly, students indicate significantly lower perceived safety after dark, 
regardless of whether they were commuting to class or strolling around the campus. 
One explanation is that poor lighting conditions and limited viewshed during night-
time can generate a climate of fear among students.

Regarding the levels of safety perception concerning potential events, students 
felt safer in terms of traffic collisions and self-inflicted falls compared to crimes. 
Environmental factors—such as inadequate lighting conditions and the absence of 
others—that decrease the opportunity for natural surveillance were positively related 
to fear of crime.

Safety according to individual characteristics of the students

Gender can significantly affect the spatial patterns of unsafe places; for example, 
women indicated significantly more unsafe places for scary people than men in a 
neighbourhood in Espoo, Finland (Kyttä et al., 2014). Similar to Kyttä et al.’s (2014) 
findings, the number of unsafe places marked by females tends to be larger. Addi-
tionally, only female students indicate the northern part of Outer Ring Road as 
fearful in terms of crimes and mark more unsafe places on green spaces. Freshmen 
indicate more places with risk of traffic collisions on the Middle Ring Road than 
seniors. In addition, the general level of perceived safety and previous victimised 
experiences can also affect the number of unsafe markings.

Safe and unsafe places

Different types of safety mappings show a distinct spatial pattern in our study area. 
In general, dormitories, academic buildings, and libraries are the hot spots of safe 
places. The most mentioned reasons for these safe places are the presence of oth-
ers and CCTV and adequate lighting conditions. All these environmental factors 
can contribute to the enhancement of natural surveillance. Students mark more safe 
places on campus than in urban villages and Central Lake Park. These results appear 
reasonable since all campuses are properly maintained, while the public spaces of 
urban villages have perceived signs of disorder. Therefore, future renewal programs 
should consider the importance of urban villages and green spaces to stimulate the 
vitality of the areas nearby university campuses. Mixed-use development should be 
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advocated because this kind of development has been shown to promote the success 
of knowledge precincts (Yigitcanlar et al., 2008).

Regarding unsafe places, the Middle Ring Road, which connects the dormitories 
to academic buildings, is perceived as being the most dangerous regarding traffic 
collisions, since students must cross some parts of the road without traffic lights. 
Vehicle-pedestrians mixed-flow is also positively related to the perceived risk of 
traffic collisions. Places of potential self-inflicted falls display a more scattered pat-
tern, and the reasons for those incidents vary from the lack of streetlights to the poor 
condition of road surfaces. In terms of threats, university campuses are perceived 
as the safest places in the university town, whereas more students indicate some-
what fearful perceptions of green spaces and urban villages. Our result also supports 
Sreetheran and van den Bosch (2014), who considered the absence of others as a 
social attribute that evokes the fear of crime. Therefore, the use of space and care 
with the environmental design within university towns should be optimised during 
all day (and all year around) to enhance the natural surveillance of the surroundings. 
For instance, public spaces close to campus but outside the campus physical bound-
ary should be better cared for, making them more inviting and attractive to students. 
In this way, pedestrian activities can be supported, and environmental walkability 
can increase, providing more natural surveillance and likely increasing students’ 
perceived safety.

The commonalities of unsafe places

Most unsafe places are located near campus but outside the official borders; this 
result is consistent with the geospatial analyses of campus crimes (Nobles et  al., 
2010). The university campuses consist of ten universities. The boundaries among 
the different university campuses are poorly managed and more likely to have signs 
of disorders than the campus areas since the ownership of the boundary areas is 
vague. Nevertheless, as Yigitcanlar et al. (2008) suggested, the boundaries between 
universities and the surrounding urban area should be blurred and indistinguishable. 
Furthermore, the resources of different universities should be shared to boost cross-
boundary interactions. In addition, as time elapses, renovations should be made in 
these places with low perceived safety to prevent them from becoming ‘blind spots’ 
for crimes.

Street lighting conditions can significantly predict locations with criminal and 
traffic risks, since well-lit places can increase environmental visibility and create 
conditions for natural surveillance (Kim and Park, 2017). Similarly, other physical 
environmental factors that negatively affect the visibility of the surroundings can 
also be considered as fear-provoking cues, such as evergreen trees blocking the 
views (Lindgren and Nilsen, 2012). Similarly, the dark and shallow alleys with lim-
ited viewshed in urban villages are the commonality of those unsafe places. Moreo-
ver, a poorly maintained and managed environment can also stimulate some level 
of personal fear. The unimpressive design and low living quality in urban villages 
do not provide opportunities for optional activities that, according to Gehl (2013), 
reflect the quality of the city and its spaces. The littered public spaces are occupied 
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by cars, and they lack a sense of community; therefore, the villages are unattrac-
tive for outdoor activities and can easily turn into crime generators. Even though it 
would be difficult to improve the existing building layout to increase environmen-
tal visibility, litter can be cleared, and the public space can be better designed. In 
addition, the idea of active frontages should be implemented in urban villages; for 
instance, future infill development projects should consider accommodating retail 
use, such as restaurants, shops, and outdoor cafes. Pedestrian activities could pro-
vide passive surveillance and enhance users’ safety perception, liveliness, and com-
fort (Heffernan et al., 2013). In this way, the sense of community and conviviality of 
public spaces can be improved, as well as the safety perception of inhabitants.

Implications for landscape and urban planning

Our findings have the potential to grasp several implications for landscape and urban 
planning. First, if each university was considered as a whole, we might conclude that 
each campus was perceived as being safe since most of the markings for safe places 
and a few markings for threats were located on campuses. Unfortunately, it is not 
realistic for students to consider their university campus as safe without taking the 
safety condition of their surroundings into account. Hence future planning processes 
should focus on the whole picture of university towns rather than merely on the uni-
versity campus. More attention should be given to other land uses to promote mixed-
use development in the university town and blur the boundaries of those areas used 
for studying, working, living and recreation (Yigitcanlar et al., 2008). Second, green 
spaces that lack activities and are separate from students’ daily routines are per-
ceived as unsafe. Pedestrian flows should be encouraged to go through green spaces 
to increase their attractiveness and avoid situations where these locations are too far 
away from or disconnected from students’ daily routes. The environmental design 
of park entrances should also be more inviting, with more attractive features. Third, 
designers should offer more spaces considering the ‘edge effect’ principle that Gehl 
(2013) suggested. According to Gehl (2013), active edges offer people a broad view 
and physical and psychological support to cover and protect themselves. Providing 
this space will encourage and invite students to walk by and stay. These views can 
be designed to be partially obstructed by foliage to engage users’ interests and tempt 
them to explore the area further (Kaplan and Kaplan, 1989). The environmental 
design of these mysterious settings should inhibit the perceived danger by ensuring 
opportunities for both locomotor and visual access (Herzog and Kutzli, 2016).

Conclusion

This study set out to investigate the environmental nature of safety perceptions of 
university students on campus by adopting a holistic perspective, focusing on safety 
perceptions of places expected to attract crime and/or traffic incidents (self-inflicted 
or in collisions). In particular, the study explores the nature of safety from a holis-
tic public-health perspective, focusing on perceptions of crime but also of traffic 
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collisions and self-inflicted falls. The study shows that in addition to the students’ 
individuals’ characteristics, their safety perceptions are also affected by lighting 
conditions, the presence of others, the installation of CCTVs, and vehicle–pedes-
trian mixed-flow. Safety is a complex, multifaceted phenomenon with a clear envi-
ronmental dimension that must be considered when implementing campus safety 
interventions.

To better assess the nature of safety in different urban settings, we encourage 
future studies to adopt the PPGIS method combined with photograph survey, which 
will make it possible to investigate why and how some settings can stimulate fearful 
feelings. Improving the walkability and visibility of those unsafe places to enhance 
natural surveillance and create a safe and convivial university town is fundamental. 
Our findings indicate that most unsafe places indicated by the students are in the 
vicinity of campus but outside its official borders, which highlights the importance 
of taking a ‘whole journey approach’ (from door-to-door) when planning for safe 
university campuses. This requires the cooperation of multiple stakeholders who can 
deliver basic campus services to students and demand action from housing compa-
nies, transport operators, the municipality, and the police.

A limitation of this study is that the sample was restricted to university students 
and excluded other social groups, such as staff and residents. The study’s reliance on 
a convenience sample makes it difficult to generalise results to the whole population. 
Future study should collect larger samples to better understand how intersectional 
characteristics of individuals (sexual orientation, gender nonconformity, race, eth-
nicity, age, disability) affect the fear of incidence of crime or traffic injuries in rela-
tion to the environmental characteristics of the campuses. Additionally, this study 
only focuses on localized information collected from participants. Therefore, future 
research should consider also assessing the perceived safety in light of the official 
statistics on these unsafe places. Despite these limitations, this study highlights the 
need for a more comprehensive understanding of the relationship between perceived 
safety and urban environments in university campuses, especially those that are an 
integral part of the cities’ urban fabric. The study works a reference to other univer-
sity towns worldwide when it refers to safety planning on campus as an integral part 
of the city’s sustainability.
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