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Abstract ‒ Bus shelters, which form a part of daily lives of people, gen-
erally provide service as small areas of urban space created for short-term 
periods of waiting. From the perspective of spatial design, it is important 
that an environment of good quality is provided for users of bus-shelters. 
This study proposed hypotheses to research how the physical design of bus 
shelters (location-accessibility, anthropometric characteristics, roofing 
and walls, lighting, electronic information, seating, etc.) affected general 
satisfaction of their users. To establish users’ general satisfaction, direct 
observation was performed and the hypotheses were tested through surveys 
conducted at bus-shelters selected in two areas of Istanbul (Ataköy-Beşyol) 
with different economic levels, and an assessment was made of the users’ 
satisfaction  analyses and related problems of bus shelter design. In the con-
clusion, it was established that there is a significant correlation between 
general satisfaction and, among other things, the perceived degree of dif-
ficulty in getting on and off buses, the harmonization of bus shelter design 
with the surroundings, the adequacy of a shelter for summer use, the com-
fort of a shelter, the adequacy of seating, and the extent to which the shelter 
is maintained.

Keywords ‒ Bus-shelter, bus-shelter design, user satisfaction, user per-
ception.

Introduction

Before deciding what types of shelters are to be used in ur-
ban spaces, the need for a shelter, where it will be placed, how it 
will be designed, and maintenance procedures for it have to be 
determined. In the design of a bus-shelter, whatever the locality, 
it is essential to establish the connection of the bus-shelter to its 
physical environment and its relation to its users. It is important 
to ensure that there are clear and comfortable paths available to 
facilitate the movement of pedestrians around it, that shelters are 
at a distance from intersections, and that thought has been given 
to providing sufficient space for disabled users in wheelchairs. 
The purpose of this study is to identify the factors that determine 
bus-shelter users’ satisfaction.

Bus shelters are necessary in locations where there are 10 or 
more passengers per hour [1]. In the choice of location, it is im-
portant to consider factors such as accessibility, traffic density, 
safety, sufficient space and the flow of passengers. Bus shelters 
must be located close to schools, shopping areas, libraries, homes 
for the elderly, hospitals and train stations, along traffic roads, and 
in places where they are easily visible to pedestrians, spaced at 
a distance of 400 to 800 metres (for the elderly and the disabled 
this distance is 100 m) [2]‒[4]. Shelters within city blocks can 
be set up in three different ways depending on whether they are 
on the near or far side of an intersection, or between intersec-

tions [5]‒[8]. Because pedestrian traffic is heavy at bus shelters 
near intersections, shelters have to be situated at least 3 m away 
from pedestrian crossings; and if a shelter is situated on the far 
side of an intersection, it should be at least 120 m away from 
the intersection in order to allow buses to stop there.

Safety, climate control, acoustic comfort, shelter from wind, 
visual comfort, accessibility, and harmonization with the sur-
roundings are important criteria to be considered in designing 
bus shelters [9]‒[11]. The kinds of design factors which may af-
fect bus shelter design are shown in Fig. 1.

I. Literature Review

Although there are many studies related to bus stop plan-
ning [25], safety [26]‒[29], and design [30]‒[32], there are few 
studies on researching the relation between bus stop design and 
user satisfaction. Physical characteristics of the bus stop like 
bus shelter, seating equipment, signs, and lighting, etc. direct-
ly affect user satisfaction. Waiting time can be problematic for 
the users. Many people do not like waiting for bus long, like 
in the Kiaran et al. (2012) research results. Although most of 
the people interviewed waited for the bus for no longer than 
10 minutes, they found the waiting time at the shelter too long. 
There are different age group users of the bus stop. Especially 
old age users have some special desires while using the stop area. 
The elderly found it more difficult to see the bus, as they preferred 
to wait sitting down. In another study, it was noted that for the el-
derly, the distance to the bus shelter, inadequate pedestrian walk-
ways and inadequate bus shelter roofing constituted obstacles [33]. 
One of the conclusions of Woldeamanuel and Somers’ 2016 study 
of 430 bus shelters in the Los Angeles area was that the comfort of 
use of people waiting at a bus shelter was affected negatively be-
cause the seating was inadequate and dirty [34]. Buys and Miller 
have established that shelters are more comfortable if the users 
do not have to wait standing up, and have a place near them 
where they can put any heavy possessions [35]. Pizzatoa et al., 
in their research in 2012, which focused on benches, surrounding 
vegetation and bus shelter roofing, concluded that female stu-
dents were more likely to sit down than male students, and were 
more interested in the aesthetic aspects of the vegetation [36]. 
De Oliveira and Logsdon (2012) noted in their research, that 
although there was no sufficient information available inside a shel-
ter regarding bus arrival times, 43 % of the users said they got the in-
formation from the Internet [37]. Weather protection is another 
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Table I

Criteria for Components of Shelter Design [Based on 2, 11, 13, 14, 15, 16, 17, 18, 19, 20]

Shelter design 
components

Design priorities

Dimensions -	 far side parallel to pedestrian pavement
-	 minimum length 3.1 m
-	 roofing of minimum width 130 cm [13]

Loading area -	 disabled-friendly ease of use
-	 minimum width 1.5 m, depth 2.4 m (Fig. 1)
-	 slip-resistant materials [14]

Side Panels -	 transparent material
-	 at least 90 cm in width
-	 raised at a height of 7 cm from the floor to prevent trash from getting into the shelter and keep out draughts

Roof -	 alternative materials which are transparent enough to permit light but not heat
-	 protection from rain by an outer covering at a 20 ° angle [11]
-	 the shelter should be illuminated using photovoltaic cells (Transfort, 2015) (Fig. 2)

Waiting area -	 sufficient width
-	 flooring of durable, non-slip material [14]

Seating Area -	 comfortably arranged with a view of the street [15] (Fig. 3)
-	 width 2 m, height from the floor 450‒550 mm, depth 400‒500 mm, armrest height 180‒250 mm
-	 set in 600 mm from the road
-	 railings 80 cm high [2], [14], [16]

Trash cans -	 sufficient in number
-	 emptied regularly
-	 presentable visual quality [13], [17]

Signage -	 timetables, route information and maps (especially for tourists and first-time users of the shelter) [2], [18] 
-	 information panels (displaying route numbers and stop names, and mentioning connections to other commuting routes and stops)
-	 panels with rounded corners [16]
-	 when approaching the shelter, as a point of reference and keeping pedestrians away from the edge of the pavement [17] there 

should be yellow pedestrian path markers or edge signs: these should be 450 mm inside the edge of the pavement and 100 mm 
wide (Fig. 4)

-	 for the visually impaired, raised-letter signage and audible announcements

Lighting -	 provided by a nearby streetlight, installed within the shelter, or a stand-alone light pole [19] 
-	 illumination of the waiting area and notice-boards
-	 use of white light
-	 ceiling-reflecting lighting directed upwards (Fig. 5)
-	 lighting of, on average, 1.3‒2.6 foot-candles or 13‒26 lux (Table II)
-	 advertising panels should be illuminated using energy-efficient lamps and fittings sensitive to solar energy and daylight 

(Table III) [20]

Fig. 1. Bus Shelter Design [12].
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important issue, especially in winter. According to a study at 
Florianópolis in Brazil conducted by Elya et al., 62 % of users 
thought their shelter roof coverings were too small, 83 % found 
the weather protection inadequate, and 70 % thought the shelter 
was too hot in summer. People feel more comfortable when they 
are safe in the bus stop. Nabors et al. emphasize that taking into 
account the safety of a shelter should be a priority before con-
sidering improving the other design criteria, because if shelters 
are not safe enough, in time, people will no longer want to use 
them [38]. Nikolopoulou et al., and also Saravia and Pinho, state 
that it is important to establish a safer environment through natu-
ral surveillance, and that it is essential for the shelter to be easily 
visible from surrounding areas, and to have adequate lighting 
and maintenance [39], [40]. Iseki et al. (2007) found that, while 
users of a shelter considered important such factors as the safety 
of the shelter at night, buses running on time, the availability of 
assistance in case of emergencies, good lighting at night, and not 
having to wait too long, they attached less importance to other 
matters, such as finding the timetable at the shelter, the cleanli-
ness of the shelter, or the availability of seating [41].

II. Materials and Methods

A. Research Method and Sampling

Two areas with different socio-demographic characteristics 
(the Ataköy-Beşyol districts) within the provincial borders of 
Istanbul were selected for the purpose of determining the level 
of satisfaction of bus passengers with their bus shelters (Figs. 6 
and 7). Because the Ataköy Zone 5 stop is located in a residen-
tial area with a high socio-economic level, the Beşyol stop was 
chosen to represent a location in an area with a lower socio-eco-
nomic level. The survey was conducted by randomly questioning 
passengers at the two different stops. The data was obtained from 
face-to-face questioning of 200 individuals. The questionnaire 
was divided into three parts: demographic factors of commut-
ers, questions regarding shelter usage, and questions regarding 
the adequacy of the shelter design. Then ten hypothesis related 
with user satisfaction with the bus stop were determined and 
tested using the statistical program SPSS (Statistical Package 
for the Social Sciences).

Fig. 4. Left: Bus-stop signpost illuminated by solar cells [17]; middle left: electronic travelers’ information screen [2]; middle right: a clock with an electronic 
information screen, Peter Eisenman's Bus Shelter in Aachen Germany [23]; right: yellow pedestrian guide lines, London [17]. 

Table II
Lighting Levels of Advertising Panels in Bus Shelters [24]

Illuminated area (m2) Illumination level (cd)

up to 0.5 1000

0.5‒2.0 800

2.0‒10.0 600

Fig. 5. Bus shelter lighting. Photograph: Bartek Kuzia [11].

Fig. 2. Solar-powered bus shelter and a detail of roof, San Fran-
cisco, Photograph: Matthew Roth [21].

Fig 3. Left: waiting area, London [17] (Mayor of London, 2017); right: waiting area designed with 
vertical garden [22].
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B. Hypotheses 
	 H1: General satisfaction with the shelter varies 

according to whether the choice of location is found to be appro-
priate or not.

	 H2: General satisfaction with the shelter varies 
according to whether its adequacy for winter use is found to be 
satisfactory or not.

	 H3: General satisfaction with the shelter varies 
according to whether its adequacy for summer use is found to be 
satisfactory or not.

	 H4: General satisfaction with the shelter varies 
according to whether the shelter is found to be comfortable or not.

	 H5: General satisfaction with the shelter varies 
according to whether the seating at the shelter is found to be ad-
equate or not.

	 H6: General satisfaction with the shelter varies 
according to whether the trash cans at the shelter are found to be 
sufficient or not.

	 H7: General satisfaction with the shelter varies 
according to whether the lighting is found to be adequate or not.

	 H8: General satisfaction with the shelter varies 
according to whether the signage is found to be adequate or not.

	 H9: General satisfaction with the shelter varies 
according to whether the shelter is perceived to be sufficiently 
safe or not.

	 H10: General satisfaction with the shelter varies 
according to whether the shelter is found to be well maintained 
or not.

III. Users’ Evaluation of Shelter Design

C. Demographic Factors of Commuters

The relative proportions of male and female users were seen 
to be similar at both stops: at the Ataköy stop, 48 % of the users 
were female and 52 % male; while at the Beşyol stop, 51 % were 
female and 49 % male.  In terms of marital status, there was 
a larger number of users who were single at the Beşyol stop: at 
the Ataköy stop, 47 % of the users were single, and at the Beşyol 
stop, it was 64 %. Regarding age, the largest group of users at 
both stops was in the age group of 26‒55, who use the bus stop 
for going to school and work (Ataköy: 50 %, Beşyol: 41 %); while 
there were more users in the  56+ age group at the Ataköy stop 
(Ataköy: 25 %, Beşyol: 9 %) because of more retired people in 
the Ataköy. The educational level of the largest number of users 
was tertiary and secondary at both stops (Ataköy: 59 %, 35 %; 
Beşyol: 60 %, 33 %). As regards income level, users of low-in-
come groups were the majority at both stops (Ataköy: 63 %, 
Beşyol: 89 %). In terms of occupation, the majority of users of 
the Ataköy stop were engaged in paid employment (52 %), while 
at the Beşyol stop the user profile was more diverse: unemployed 
(28 %), paid employees (27 %), and students (23 %). A large pro-
portion of the users at both stops had been residents in Istanbul 
for over 20 years (Ataköy: 66 %, Beşyol: 48 %). Finally, while 
the proportion of users of the Ataköy stop who were or were not 
vehicle owners were close (vehicle owners 41 %, non-owners 
59 %), the proportion of users of the Beşyol stop who did not own 
a vehicle was quite high (90 %) (Table III).

Fig. 6. Site of the Ataköy Zone 5 stop, General appearance of the shelters [Photos: Gökçen Firdevs Yücel Caymaz].

Fig. 7. Site of the Beşyol stop, General appearance of the shelters [Photos: Gökçen Firdevs Yücel Caymaz]. 
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Table III 

Socio-Demogr aphic Analysis Of Users [Author of the Article]

Ataköy Beşyol

Percentage (%) Percentage (%)

Sex
Female
Male

48
52

51
49

Marital status
Married
Single

53
47

36
64

Age group
12‒16
17‒25
26‒55
56 and over

1
24
50
25

0
50
41
9

Type of residence 
Apartment
Public mass housing
Private house

98
1
1

93
4
3

Education level
Illiterate
Primary education
Secondary education
Tertiary Education

2
4
35
59

1
6
33
60

Monthly income
Low income
Average income
High income

63
29
8

89
10
1

Occupation
Paid employee
Free-lance
Unemployed
Housewife
Student
Retiree

52
13
11
3
11
10

27
12
28
4
23
6

Years of residency in 
Istanbul
1‒5years
6‒20 years
more than 20 years

9
25
66

25
27
48

Private vehicle owner
Yes
No

41
59

10
90

D. Analysis of Questions Regarding Shelter Usage

Most of the people use repeatidly both bus stops. At both shel-
ters, a high proportion of users used the stops at least once a week 
(Ataköy: 46 %, Beşyol: 42 %), and daily (Ataköy: 35%, Beşyol: 
47 %). The results indicated that the Beşyol stop was heavily 
used for getting on and off buses (85 %), while the Ataköy stop 
was used for both buses and minibuses (Buses: 52 %, Minibus-
es: 47 %). Both shelters were heavily used on weekdays (Ataköy: 
51 %, Beşyol: 57 %); the proportion using the stop on both week-
days and weekends was higher at the Ataköy stop (Ataköy: 40 %, 
Beşyol: 25 %). At both locations, users mostly waited for 6‒20 
minutes at the stop (Ataköy: 67 %, Beşyol: 70 %). For the majority 
of users of the Ataköy stop it took 0‒5 minutes (79 %) to get to 
the bus stop; while at Beşyol it varied from 6‒20 minutes (41 %) 
to 0‒5 minutes (34 %). Similarly, while the proportion of users 

reaching the bus stop at Beşyol in 21 minutes or longer was 25 %, 
the proportion reporting taking such a time to reach the stop was 
only 3 % at Ataköy (Table IV).

Table IV 
Users’ Evaluations Concerning the Use of 

Shelters [Author of the Article]

Ataköy Beşyol

Percentage (%) Percentage (%)

Frequency of use
First time
1‒2 times a year
At least once a month
At least once a week
Every day

5
14
46
35

6
5
42
47

Vehicles boarded at the stop 
Buses
Buses and minibuses
Minibuses only

52
47
1

85
9
6

Days the stop is used
Weekends
Weekdays
Both

9
51
40

18
57
25

Waiting time
0‒5 min
6‒20 min
21‒30 min
30 min or longer

22
67
9
2

16
70
12
2

Time to reach the bus stop
0‒5 min
6‒20 min
21‒30 min
30 min or longer

79
18
3
0

34
41
15
10

E. Questions Regarding the Adequacy of the Shelter Design

At both stops, the users found the choice of location suita-
ble (Ataköy: 98 %, Beşyol: 95 %). The Ataköy stop has more 
comfortable and green environment than Beşyol. The Ataköy 
bus stop is in the residental area but Beşyol bus stop in both 
residential and commercial area. Thus, more people are using 
the Beşyol stop because of its location.  The majority of users 
at the Ataköy stop indicated that it was easy to get on and off 
buses there (79 %), while at Beşyol, majority of users found it 
difficult (54 %). Majority of  users of the Ataköy stop found 
the shelter design congruous with the environment (61 %). Major-
ity of the users at Ataköy found the shelter adequate for winter use 
(59.6 %), while majority of users found the shelter at Beşyol inad-
equate for winter use (63.2 %). At both stops, the users found the 
shelter adequate for summer use (Ataköy: 80 %, Beşyol: 41 %). 
The proportion who found the comfort of the shelter inadequate 
was greater at Beşyol (Beşyol: 71 %, Ataköy: 33 %). Regarding 
seating facilities, the proportion who found them inadequate was 
greater at Beşyol (Beşyol: 80 %, Ataköy: 43 %); the proportion 
who found the seating adequate was greater at Ataköy (Ataköy: 
39 %, Beşyol: 8 %). The proportion who found the trash cans in-
adequate was greater at the Beşyol stop (Beşyol: 83 %, Ataköy: 
37 %), as was the proportion who found the lighting inadequate 
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(Beşyol: 63 %, Ataköy: 37.6 %).  At both stops, users found 
the timetable inadequate (Ataköy: 96.9 %, Beşyol: 80.6 %). While 
users of the Ataköy stop found the shelter safe during the day-
time (93 %), users of the Beşyol stop found the shelter unsafe or 
moderately safe (unsafe: 46 %, moderately safe: 21 %). A larger 
proportion found the safety inadequate at night at the Beşyol stop 
(Beşyol: 40 %, Ataköy: 15.5 %). The proportion of users who 
found the bus shelter well maintained was less at Beşyol than at 
Ataköy (Beşyol: 13 %, Ataköy: 24 %). Regarding general satis-
faction with the shelters, a larger proportion at Beşyol reported 
low general satisfaction (Beşyol: 33 %, Ataköy: 11 %); while 
a smaller proportion at Ataköy reported high general satisfaction 
(Ataköy: 41 %, Beşyol: 16 %) (Table V).

Table V

Users’ Evaluation of Bus-shelter [Author of the Article]

Ataköy Beşyol

Percentage (%) Percentage 
(%)

Need for the shelter
Unnecessary
Average
Necessary

2
98

1
4
95

Choice of location
Unsuitable
Suitable

2
98

14
86

Ease of access to the bus
Difficult
Average
Easy

6
45
79

54
21
25

Harmony of design with 
surroundings
Incongruous
Average
Congruous

18
21
61

31
35
34

Use of the shelter in winter?
Yes
No

94
6

87
13

Is the shelter adequate for use in 
winter?
Inadequate
Average
Adequate

21.3
19.1
59.6

63.2
9.2
27.6

Is the shelter adequate for use in 
summer?
Inadequate
Average
Adequate

5
15
80

33
26
41

Comfort of the shelter
Uncomfortable
Average
Comfortable

33
41
26

71
22
7

Adequacy of seating facilities
Inadequate
Average
Adequate

43
18
39

80
12
8

Adequacy of trash cans
Inadequate
Average
Adequate

37
16
47

83
9
8

Knowledge of lighting?
No
Yes

15
85

0
100

Adequacy of lighting
Inadequate
Average
Adequate

37.6
28.2
34.1

63
25
12

Knowledge of the bus schedule?
Yes
No

3
97

38
62

Adequacy of schedule 
Inadequate
Average
Adequate

96.9
1.0
2.1

80.6
17.7
1.6

Daytime safety
Unsafe
Average
Safe

3
4
93

46
21
33

Knowledge of safety at night?
No
Yes

16
84

0
100

Safety at night
Unsafe
Average
Safe

15.5
32.1
52.4

40
17
43

Maintenance
Poorly maintained
Average
Well maintained

37
39
24

45
42
13

General satisfaction
Poor
Average
Good

11
48
41

33
51
16

F. Testing of Hypotheses

Based on the results of the X² test, at the Ataköy Zone 5 stop, 
there was a significant correlation between general satisfaction 
and users’ perceptions of the ease of getting on and off buses, 
the harmonization of the shelter design with the environment, 
the adequacy of the shelter for summer usage, the comfort of 
the shelter, the adequacy of seating, adequacy of trash cans, and how 
well the shelter is maintained. Based on the results of the X² test, at 
the Beşyol stop, there was a significant correlation between gen-
eral satisfaction and users’ gender, as well as users’ perceptions of 
the ease of getting on and off buses, the harmonization of the shel-
ter design with the environment, the adequacy of the shelter for 
summer usage, its adequacy for winter usage, the comfort of 
the shelter, the adequacy of seating, adequacy of lighting, and 
how well the shelter is maintained (Table VI).
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Table VII 

Test Results for the Hypotheses [Author of the Article]

Hypotheses Ataköy Zone 5Stop Beşyol Stop

H1 Rejected Rejected

H2 Confirmed Confirmed

H3 Confirmed Confirmed

H4 Rejected Confirmed

H5 Confirmed Confirmed

H6 Confirmed Confirmed

H7 Confirmed Confirmed

H8 Confirmed Rejected

H9 Rejected Confirmed

H10 Confirmed Confirmed

* The difference is significant at a 0.05 significance level

Hypotheses H2, H3, H5, H6, H7, and H10 were seen to be 
confirmed (Table VII).

Conclusion

Bus shelters play an essential role in fulfilling the needs of 
transportation planning. It is essential that they are designed and 
put in place properly, with care being taken to ensure the safety 
and security of pedestrians, cyclists, drivers and other road us-
ers. Designs that are to be implemented have to be carried out 
in accordance with international standards, and taking into con-
sideration local usage needs and models. In all designs of open 
spaces, the general satisfaction of users is related to comfort of 
use, physical quality of the space, and the facilities made available 
to them. There are a large number of design parameters that vary 
acording to the specificities of the space and affect general satis-
faction.Within the urban environment, bus shelters can be defined 

as small open spaces for short-term use. This study examined 
the extent to which different socio-demographic characteristics 
of users and the specific physical characteristics of bus shelters 
affected general satisfaction. As a result of the analyses it was 
established that differences in socio-demographic characteristics 
generally do not affect user satisfaction, with the exception that 
while a significant correlation was not found between gender and 
general satisfaction at the Ataköy stop, there was a significant 
correlation at the Beşyol stop. However, significant correlations 
were found between general satisfaction and users’ perceptions 
of the ease of getting on and off buses, the harmonization of 
the shelter design with the environment, the adequacy of the 
shelter for winter and summer usage, the comfort of the shelter, 
the adequacy of seating, and how well the shelter is maintained. 
Although there are numerous studies on bus-shelter planning and 
the engineering and technology involved, there are only a few 
concerning such matters as their physical design. This study is 
intended to serve, among the others, as a resource in this field.
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