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Abstract:  This paper explores transit riders’ satisfaction with bus rap-
id transit (BRT) and compares BRT with conventional bus and metro 
services using revealed preference data from Guangzhou, China. A tri-
variate ordered probit model is developed to examine the effects of vari-
ous service attributes on riders’ overall satisfactions with the three types 
of transit. We find that the top-three influential attributes for satisfac-
tion with BRT are ease of use, safety while riding, and comfort while 
waiting. Moreover, transit riders are most satisfied with metro, followed 
by BRT and conventional bus. The top-five attributes that contribute 
to the difference in the overall satisfaction between BRT and metro are 
ease of use, comfort while riding, convenience of service, travel time, 
and comfort while waiting. Based on the findings, we propose specific 
strategies that can be used to enhance BRT quality of service.

Keywords: Bus rapid transit (BRT), rail transit, customer satisfaction, 
quality of service, transport policy

1 Introduction

Bus rapid transit (BRT) investments have proliferated worldwide during the past few decades. Accord-
ing to the data from Global BRT (www.brtdata.org, accessed on October 1, 2013), 163 cities have 
implemented BRT or priority bus systems. The vast majority of the systems commenced after 2000. 
The length of all systems totals more than 4,200 kilometers and daily ridership exceeds 29 million. 
The popularity of BRT is partly attributable to its ability to combine the quality of rail transit and the 
flexibility of conventional bus (Levinson et al. 2003a). Because BRT is often characterized as a low-cost 
“rail-like” rapid transit (Levinson et al. 2003a), it becomes an alternative to rail transit.

BRT is expected to create a new image distinct from conventional bus (Levinson et al. 2003b), 
which helps attract choice riders (who have the option to drive but choose to ride transit) and reduce 

The gaps in satisfaction with transit services among BRT, metro, 
and bus riders: Evidence from Guangzhou

Jason Cao Xiaoshu Cao
University of Minnesota Sun Yat-Sen University
cao@umn.edu  caoxsh@mail.sys.edu.cn

Chen Zhang Xiaoyan Huang
University of Minnesota Shaanxi Normal University
zhan3373@umn.edu  hxiaoy@snnu.edu.cn

Article history:
Received: November 29, 2013
Accepted: December 14, 2014
Available online: July 10, 2015

Copyright 2015 Jason Cao, Xiaoshu Cao, Chen Zhang, and Xiaoyan Huang
http://dx.doi.org/10.5198/jtlu.2015.592
ISSN: 1938-7849 | Licensed under the Creative Commons Attribution – Noncommercial License 3.0 

The Journal of Transport and Land Use is the official journal of the World Society for Transport and Land Use  
(WSTLUR) and is published and sponsored by the University of Minnesota Center for Transportation Studies.  
This paper is also published with sponsorship from WSTLUR and the Institutes of Transportation Studies at the 
University of California, Davis, and the University of California, Berkeley.



98 JOURNAL OF TRANSPORT AND LAND USE 9.3

the growth in congestion. The image of a product/service is what a consumer uses to distinguish it 
from others. A strong image may affect customers’ predisposition toward the product/service, which 
ultimately changes their consumption behavior. For example, automakers spend billions of dollars each 
year on car advertisement to portray the image of comfort, status, and lifestyle, beyond the functionality 
of their vehicles (Cain et al. 2009). Although conventional bus is regarded as a green service and riders 
can socialize with other passengers as well as use their travel time productively, it often carries a negative 
image compared to personal automobile: slow, unreliable, inconvenient, uncomfortable, and unsafe 
(Luck 2001; TCRP 2000). Sometimes, conventional bus suffers from a severe income and racial stigma, 
particularly in the United States (Garrett and Taylor 1999). In contrast, BRT is “a flexible, rubber-tired 
rapid-transit mode that combines stations, vehicles, services, running ways, and intelligent transporta-
tion system (ITS) elements into an integrated system with a strong positive identity that evokes a unique 
image” (Levinson et al. 2003b).

To establish an identity distinctive from conventional bus, transit agencies often enhance BRT’s 
quality of service from several perspectives (Cain et al. 2009). BRT is designated as a high-frequency and 
all-day service. It operates on highway shoulders, median busways, dedicated right-of-way, or arterials 
with signal priority to enhance speed and reliability. Its dwell time is minimized through advanced fare 
collection, level and multi-door boarding (as is done in many rail systems). BRT is stylized with sleek 
and rail-like vehicles with high capacity, “aerodynamic design,” “panoramic windows,” enhanced seating 
and interior design (p. 19). BRT stations are designed according to the standard of rail transit, with a 
variety of amenities such as traveler’s information system, shelters, enhanced lighting, and security. For 
branding, the livery and icon of BRT are consistent with rail transit if they coexist or are distinguished 
from conventional bus. Overall, BRT is often characterized as a train on rubber tires.

Several questions then emerge: Will BRT deliver the same quality of service as rail transit? Will 
it perform better than conventional bus? If the budget for BRT investments is limited, what kind of 
service attributes should be prioritized for the sake of improving quality of service? According to TCRP 
Report 100, quality of service reflects the performance of transit service from the passenger’s point of 
view. It is often measured through a customer satisfaction survey (TCRP 2003).

Previous studies have identified a variety of service attributes related to service quality of transit. 
They include, but are not limited to, service availability, passengers, reliability, travel time, safety and 
security, appearance and comfort (TCRP 2003). However, few have investigated service attributes that 
specifically influence BRT’s quality of service. Baltes (2003) conducts user surveys on South Miami-
Dade BRT and Orlando BRT. He asks respondents to report their satisfactions with service attributes 
and overall satisfaction with BRT. Then he develops regression models to assess which attributes help 
improve the overall satisfaction. He concludes that comfort, travel time, reliability, and safety are im-
portant attributes for Orlando BRT, while service frequency, travel time, seat availability, convenience, 
hours of service, safety on bus, and dependability are influential factors for South Miami-Dade BRT. 
However, linear regression was not an appropriate model because the overall satisfaction was measured 
using a five-point ordinal scale. Several studies also evaluate riders’ satisfaction with various service at-
tributes and overall satisfaction with BRT (Adebambo and Adebayo 2009; Deng and Nelson 2012; 
Mahmoudi et al. 2010). However, they do not identify service attributes that enhance the overall satis-
faction. Accordingly, the literature offers practitioners little empirical evidence on the priority of service 
improvement. 

Most studies on riders’ satisfaction focus on a single type of transit and few conduct a comparative 
analysis of different types. Tyrinopoulos and Antoniou (2008) examine service attributes that influ-
ence riders’ satisfaction with different transits (including bus, trolley bus, and rail) in two Greek cities. 
Ordered logit models show that for all transits, the top-three influential attributes are service frequency, 
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vehicle cleanliness, and waiting conditions. They also find that different service attributes are associated 
with different transits, and the importance of service attributes for different transits also varies. Never-
theless, they do not indicate which type of transit offers a better quality of service than others. Ben-Akiva 
and Morikawa (2002) explore whether people prefer rail over bus transit and what service attributes 
contribute to the difference in the preference. Using a revealed preference dataset from Washington DC, 
this study develops a mode choice model with access time, wait time, transfer time, running time, and 
transit fare (among others) being independent variables. It finds that the coefficients for the service vari-
ables are the same across different transits: metro, commuter rail, express bus, and local bus. It concludes 
that although metro is the most preferred mode, there are no substantial differences between bus and 
metro for zero-vehicle households. The study further analyzes a stated preference dataset from Boston 
and concludes no difference in the preference between rail and bus, after controlling for wait time, run-
ning time, transfer, and travel time reliability.

Few studies have compared quality of service between BRT and conventional bus/rail transit. Cur-
rie (2005) reviews the literature and summarizes how people value trip attributes for different transits. 
For transit time and fare, planners do not estimate alternative-specific coefficients for different transits 
in mode choice models, so the study infers that passengers value the attributes in the same way. It also 
compares “the user-perceived attractiveness of one transit mode compared to another, excluding the in-
fluence of factors such as fare, walk time, wait time, in-vehicle travel time, and the need to transfer” and 
finds that there is no difference between BRT and rail. Overall, Currie concludes that BRT is as effective 
as rail transit in improving ridership and the former is more cost-effective than the latter. This study 
focuses on a few key attributes used in mode choice models and does not explore intangible factors such 
as comfort and convenience. Cain et al. (2009) surveys riders of metro, light rail transit, BRT, and con-
ventional bus (as well as non-transit-riders) in Los Angeles. The study asks respondents to indicate their 
perceptions of 14 service attributes and their overall opinion of each transit service, even if they have not 
used the service before. They develop separate regression models to evaluate which attributes improve 
the overall satisfaction. This study represents a significant improvement in research design. However, its 
analysis is flawed in three aspects. First, ordered models are appropriate tools since the overall satisfaction 
was measured on ordinal scales. Second, because service attributes have different means and standard 
deviations, it is inappropriate to evaluate the importance of independent variables based on unstandard-
ized coefficients. Third, since riders rate different types of transit simultaneously, unobserved factors 
may jointly influence their ratings. That is, the error terms of different regression equations may not be 
independent. A seemingly unrelated approach should have been adopted. Overall, there are significant 
gaps on comparative advantages of BRT over other types of transit.

Using Guangzhou BRT, we fill the gaps by investigating the relationships between service attributes 
and quality of service. We aim to answer the following two sets of questions: 

• What kind of service attributes significantly contribute to the overall satisfaction with transit? 
Which are the most important among the significant attributes? Do they differ among BRT, 
metro, and conventional bus?

• Are there any differences among the overall satisfactions with different types of transit? If yes, 
what service attributes contribute to the disparities? What is the relative importance among the 
significant attributes? 

The organization of this study is as follows. Section 2 introduces the background of Guangzhou 
BRT and describes data collection. Section 3 presents the results. The final section summarizes the key 
results and offers implications for planning practice.
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2 Methodology

2.1 Guangzhou BRT

Guangzhou, internationally well-known as Canton, is the capital city of Guangdong province in South 
China. It is 120 kilometers northwest of Hong Kong. It had about 13 million people in 2010 and is the 
third largest city in China. Guangzhou has a relatively balanced mode share. In 2005, walking and bik-
ing accounted for 47 percent, automobiles and motorcycles shouldered 25 percent, and transit shared 
25 percent. 

Guangzhou BRT commenced in 2010. It operates on the dedicated innermost lanes along Zhong-
shan Avenue, which is located in the central business district. It has 26 stations starting at Tianhe Sports 
Center and ending at Xiayuan. The line serves 31 regular BRT routes, and five express routes and six 
short routes during peak hours. Among them, one route runs exclusively on the dedicated lanes. Other 
BRT routes share bus-only lanes with other buses when they run outside Zhongshan Avenue. Guang-
zhou BRT has the highest service frequency throughout the world: 350 buses per hour in a single direc-
tion. It has the second highest average daily ridership (843,000 passengers) after Bogota’s TransMilenio 
(1.65 million passengers) (http://www.chinabrt.org/cn/cities/param-quan.aspx?param=20, accessed on 
Sept. 25, 2014).

Guangzhou BRT received a “Gold” ranking from the Institute for Transportation and Develop-
ment in 2010. Its featuring attributes include dedicated right-of-way with transit signal priority; en-
hanced station with shelters, benches, and real-time traveler information displays; advanced pre-board 
fare collection systems; level boarding and multi-door boarding; improved security through surveillance 
at stations and on board; next stop announcements; and integration with other modes such as bus, 
metro, and bike-sharing. These attributes play an important role in creating a positive image. 

2.2 Sampling and data

The BRT data were collected from riders at the 20 stations from Sports Center to Huangpu Coach Sta-
tion in July and August 2013 (Figure 1). The corridor is served by all three types of transit: BRT, conven-
tional bus, and metro. Since we will compare customer satisfaction of the three transits, we administered 
the same survey to riders at metro stations and bus stops in the corridor while we were collecting data 
from BRT riders. Table 1 illustrates some characteristics of the three types of transit in the corridor. Flat 
fare is applied to conventional bus and BRT, whereas metro fare is distance-based. All three types of tran-
sit start operation almost at the same time, but bus has extended night owl hours, compared with BRT 
and metro. All three transits are high-frequency services, even during nonpeak hours. Metro service is 
the most frequent, followed by BRT and then bus. Transit operating speed, passenger load, and on-time 
performance follow the same pattern; metro ranks the best and bus ranks the lowest.
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Figure 1:  Survey locations (Sources: Google Maps, Baidu Maps, 2014)

Since BRT is implemented primarily to mitigate congestion, we chose to survey riders from morn-
ing peak to evening peak during weekdays. Undergraduate and graduate students of a few universities 
in Guangzhou administered the survey after appropriate training. The surveyors randomly chose pas-
sengers at stations/stops and briefly explained the survey purpose while handing out the cover letter. 
Respondents were then asked to fill out the questionnaire after their consent. The surveyors answered 
clarification questions when asked. We asked the surveyor to board with passengers if they were unable 
to complete the survey while waiting. 

The four-page survey includes three sections. In Section A, we ask respondents to report their tran-
sit use and information related to their ongoing trip including origin and destination, distance, modes 
of access/egress, travel time, and cost. Section B contains a list of socio-demographics including gender, 
age, education, driver’s license, employment status, income, household size, and car ownership. In Sec-

Table 1:  Transit service attributes

Characteristics Bus BRT Metro

Fare (Yuan) 2 2
2-9 based on trip 
distance

Service span 5:30 a.m. to 1:40 a.m. 6 a.m to 11 p.m. 6 a.m. to 11:30 p.m.

Headway (minute) 6-10
Peak hours: 5
Nonpeak hours: on 
average 6.7

Peak hours: 3-4.5
Nonpeak hours: 4.5-7.5

Operating speed (km/
hour)

Peak hours: 11-13
Nonpeak hours: 15-20

Peak hours: 21
Nonpeak hours: 33

50-60

Peak hour passenger load Very crowded
Crowded but better 
than bus

Extremely crowded 
(crash load)

On-time performance Worst Good Best
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tion C, we adapt questions designed by Cain et al. (2009). The questions are based on literature review 
and a focus-group study. In particular, we ask respondents to indicate the importance of 14 attributes 
in affecting whether or not they use transit. For each of the three transit types, respondents are then 
asked to rate the attributes and to indicate their overall opinion of transit service on a five-point ordinal 
scale ranging from “very poor” (1) to “very good” (5). They are asked to offer their impression even if 
they have not used a particular transit before. The 14 attributes cover different dimensions of quality of 
service, which include door-to-door travel time, safety while at station/stop (safety from accidents and/
or crime), avoid stress/cost of car use (traffic, parking, accidents, tickets, etc.), travel cost (transit fares, 
related cost like parking and rickshaw/taxi), frequency of service (how often service runs), comfort while 
riding (seats available, temperature, smooth ride, cleanliness, etc.), hours of service (how early or late 
service runs, and/or weekend hours), other riders (feeling secure/at ease/compatible with other riders), 
convenience of service (goes where you need to go/parking availability), customer service (provided by 
drivers and other transit service staff), reliability of service (does the service run on time?), ease of use 
(clear service info, routes easy to figure out, etc.), comfort while waiting at station/stop (shelter from 
weather, amenities, etc.), and safety while riding the service (safety from accidents and/or crime). The 
overall opinion is an indicator of customer satisfaction with transit as a whole. The survey instrument is 
administered in Chinese. It was pretested by transit riders at stations/stops in Shenzhen and Guangzhou. 
We revised the survey based on their feedback.

When administering the survey, our sampling target was to achieve an equal number of riders for 
each type of transit. The final data include 492 BRT riders, 499 bus riders, and 482 metro riders. Table 2 
compares their socio-demographic characteristics. Household size and income are significantly different 
among riders of different transits. Bonferroni tests show that bus riders tend to have a larger household 
than BRT and metro riders, whereas there is no difference between the latter two, and metro riders are 
more affluent than bus and BRT riders, but there is no difference between the latter two.

Table 2:  Sample characteristics

Variables Bus BRT Metro p-value
Income * 4.48 4.71 4.99 0.000
Household size 4.49 4.08 4.17 0.000
# of cars 0.50 0.51 0.58 0.162
# of motorcycles 0.50 0.47 0.48 0.855
Age * 2.77 2.74 2.70 0.527
Education * 4.01 4.06 3.92 0.116
Female 44% 50% 47% 0.221
Worker 78% 79% 81% 0.562
License 37% 37% 39% 0.950

The p-value is based on ANOVA test. 
* The variables are measured on ordinal scales. In particular, for income, 1=less than 1000 Yuan, 2=1000-1999 Yuan, 3=2000-2999 
Yuan, 4=3000-4999 Yuan, 5=4000-4999 Yuan, 6=5000-6999 Yuan, 7=7000-8999 Yuan, 8=more than 9000 Yuan. For age, 
1=under 18, 2=18 to 24, 3=25 to 34, 4=35 to 44, 5=45 to 54, 6=55 to 64, 7=65 to 74, 8=75 or older. For education, 1=up to the 
sixth grade, 2= junior high, 3=senior high, 4=associate degree, 5=bachelor’s degree, 6=graduate degree.
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3 Results

3.1 Satisfaction with service

Table 3 presents riders’ overall satisfaction with transit and the rating of service attributes. Paired-sample 
t-tests show that for each of the variables in Table 3, the differences between different types of transit 
are significant at the 0.01 level. First, the overall satisfaction of conventional bus is the lowest, followed 
by BRT and metro. This ranking pattern holds true for all but one service attribute. The rating of travel 
cost for BRT is the highest, followed by conventional bus and metro. That is, riders are most satisfied 
with travel cost for BRT and least satisfied with travel cost for metro. These are reasonable since BRT 
offers a better service than conventional bus although they have the same fixed fare. In contrast, metro 
fare is distance-based and is the highest among the three. Because riders of a particular service may favor 
the service they are currently using, we also conduct statistical tests for three subsamples: BRT riders, 
conventional bus riders, and metro riders. Test results (not shown) for the subsamples are the same as 
those for the whole sample, except for one attribute. Specifically, BRT riders perceive that travel costs for 
BRT and conventional bus are the same. Overall, although inferior to metro, BRT does provide a better 
quality of service in terms of almost all service attributes than conventional bus. 

Second, the most satisfying attributes tend to be different for different types of transit. The three 
most satisfying attributes of BRT rated by all transit riders are travel cost, ease of use, and travel time. 
Travel cost, convenience and hours of service are the top three attributes for conventional bus. For 
metro, they are frequency of service, travel time, and comfort while waiting. The three least satisfying 
attributes are other riders, customer service, and comfort while riding for BRT; comfort while waiting, 
comfort while riding, and customer service for conventional bus; and other riders, travel cost, and cus-
tomer service for metro. The rankings of comfort while riding, customer service, and other riders are 
consistently low for all three transits.

Table 3:  Customer satisfaction with service attributes and overall service

BRT Bus Metro
Mean Ranking Mean Ranking Mean Ranking

Overall satisfaction 3.56 3.03 4.15

Travel cost 3.78   1 3.65   1 3.41 13
Ease of use 3.55   2 3.14   5 4.04   4
Door-to-door travel time 3.54   3 2.96   8 4.13   2
Avoid stress/cost of car 
use

3.47   4 3.15   4 3.68 11

Frequency of service 3.47   5 2.93   9 4.17   1
Convenience of service 3.46   6 3.17   2 3.87   8
Safety while at station/
stop

3.45   7 2.98   7 3.98   5

Safety while riding 3.44   8 3.07   6 3.92   7
Hours of service 3.41   9 3.15   3 3.85   9
Reliability of service 3.39 10 2.92 10 3.98   6
Comfort while waiting 3.34 11 2.81 14 4.08   3
Comfort while riding 3.26 12 2.86 13 3.85 10
Customer service 3.21 13 2.89 12 3.67 12
Other riders 3.13 14 2.90 11 3.38 14
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3.2 Factors influencing overall satisfaction

In this subsection, we will answer the first set of questions by exploring the relative importance of differ-
ent service attributes in affecting riders’ overall satisfaction. Since it is measured on ordinal scales, we de-
velop ordered models (refer to Daykin and Moffatt 2002 for an introduction to ordered probit model). 
Again, since riders rate conventional bus, BRT, and metro simultaneously, their overall satisfactions are 
likely to be jointly influenced by unobserved factors (such as their intrinsic affection toward transit), 
which are captured by error terms. If true, ignoring the correlations among the error terms will produce 
statistically consistent but inefficient estimates. One of the approaches to address this issue is to develop 
models using a seemingly unrelated method. Accordingly, we develop a trivariate ordered probit model 
using the “cmp” module in Stata 12.0 (Roodman 2011). When developing the model, we standardize 
the 14 attributes so that we can directly compare the relative importance of the attributes. Because riders 
may favor the service they are currently using, we include the dummy variables of conventional bus and 
metro in the model. We further include riders’ socio-demographics and characteristics of their current 
trip to capture their influence on overall satisfactions. Insignificant variables are removed from the model 
to obtain a parsimonious model. However, if a variable is significant at the 0.05 level in any of the three 
equations, it is kept in all three equations to facilitate comparison.

Table 4 presents model results. As shown by the Rho values, the covariance of the error terms is 
significantly different from zero. Therefore, we should estimate the three equations jointly. Although we 
test all of the socio-demographic variables, none are significant. Riders who access transit by bus tend 
to be less satisfied with metro than those accessing by other modes, whereas riders with BRT access are 
more satisfied with metro than those accessing by other modes. Riders with motorcycle egress are less 
satisfied with BRT than those egressing by other modes. This is reasonable because motorcycle tends 
to offer more flexibility and independence than BRT, which has fixed route and schedules. All other 
trip-related characteristics are insignificant. Furthermore, bus riders are more likely to be satisfied with 
conventional bus service than other riders, as we expected.

Out of the 14 service attributes, 11 are significant in the model for BRT; 10 are significant for con-
ventional bus; and 9 are significant for metro. Specifically, hours of service, travel cost, and safety while 
at station/stop are insignificant in any models. Service frequency is insignificant for conventional bus, 
whereas customer service and avoid stress/cost of car use are insignificant for metro. Among the signifi-
cant attributes, the top-three important ones for BRT are ease of use, safety while riding, and comfort 
while waiting, and so are the ones for conventional bus. However, the top-three attributes for metro are 
ease of use, comfort while riding, and convenience of service. A comparison of the rankings of attributes 
among the three transits shows that BRT and conventional bus have many more similarities than metro.

If transit agencies have a limited budget for improving quality of service of existing transit in 
Guangzhou, which attributes should be prioritized? The agencies should first consider the attributes 
that are relatively more important according to the model in Table 4 and relatively less satisfying based 
on the ranking in Table 3. The marginal cost of improving a more satisfying attribute is much higher 
than that of improving a less satisfying attribute. Improving a less important attribute makes a smaller 
contribution to the overall satisfaction than improving a more important attribute. If we use the median 
(7.5) as the threshold, transit agencies should improve comfort while waiting, service reliability, and 
safety while riding for BRT; comfort while waiting, service reliability, customer service, and travel time 
for conventional bus; and comfort while riding and convenience of service for metro.
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3.3 Factors affecting differences in overall satisfaction

The overall satisfaction differs among BRT, conventional bus, and metro. Here we identify service attri-
butes that contribute to the differences. Here we focus on the difference between BRT and conventional 
bus and the difference between BRT and metro. We develop a bivariate ordered probit model using the 
“cmp” module. The model development procedure is as follows. We first compute the difference in the 
overall satisfaction between BRT and bus, which ranges from -4 to 4. Because some values have only a 
few observations, we convert the difference into a four-point ordinal variable, which is one of the depen-
dent variables in the bivariate model. Then, for each of the 14 attributes, we compute and standardize 
the difference between BRT and bus. The differences for the 14 attributes are the independent variables. 
Similarly, we construct the dependent and independent variables for the difference between BRT and 
metro. Socio-demographic and trip-related variables are not included because they cancel out in a model 
for difference. We remove the variables insignificant at the 0.05 level in both models.

Table 5 present model results. The correlation between the error terms is significantly different 
from zero, implying that a bivariate model is appropriate. Hours of service, travel cost, safety while at sta-
tion/stop, avoid stress/cost of car use are insignificant in any models. Service frequency is insignificant in 
the BRT-bus model and other rider is marginally significant in the BRT-metro model. Among the nine 
significant variables, ease of use, safety while riding, and convenience of service are the most important 
variables that contribute to the difference between BRT and bus. For the BRT-metro pair, the top-three 
variables are ease of use, comfort while riding, and convenience of service. Therefore, if the goal is to 
minimize the difference between BRT and metro, transit agencies should first consider improving these 
three attributes of BRT.

Table 4:  Variables affecting overall satisfaction

Variables
BRT Bus Metro

Beta P-value Beta P-value Beta P-value
Ease of use 0.277 0.000   1 0.423 0.000   1 0.242 0.000   1
Safety while riding 0.260 0.000   2 0.238 0.000   2 0.179 0.000   6
Comfort while waiting 0.187 0.000   3 0.198 0.000   3 0.184 0.000   5
Convenience of service 0.186 0.000   4 0.170 0.000   4 0.219 0.000   3
Door-to-door travel time 0.161 0.000   5 0.116 0.001   8 0.195 0.000   4
Reliability of service 0.130 0.000   6 0.148 0.000   5 0.160 0.000   7
Frequency of service 0.113 0.001   7 -0.031 0.390 11 0.104 0.002   8
Other riders 0.108 0.001   8 0.118 0.001   7 0.079 0.024   9
Comfort while riding 0.108 0.002   9 0.102 0.007   9 0.238 0.000   2
Avoid stress/cost of car 
use

0.096 0.004 10 0.086 0.011 10 0.036 0.260 10

Customer service 0.075 0.039 11 0.131 0.001   6 0.011 0.773 11
Access by BRT 0.344 0.031
Access by bus -0.210 0.022
Egress by motorcycle -0.632 0.040
Bus rider 0.131 0.044

Number of observations 1,438
Rho_bus_BRT 0.419 0.000
Rho_bus_metro 0.227 0.000
Rho_BRT_metro 0.490 0.000

Thresholds for ordered probit models are omitted; all are significant at the 0.001 level.
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4 Conclusions

Using Guangzhou BRT as a case, this paper explores transit riders’ satisfaction with BRT and compares 
BRT with conventional bus and metro service. Among the 14 service attributes tested here, riders are 
most satisfied with travel cost, ease of use, and travel time of the BRT, and least satisfied with other rid-
ers, customer service, and comfort while riding. Perceived ease of use, safety while riding, and comfort 
while waiting are the most important among attributes that contribute to the overall satisfaction with 
BRT. This suggests that planners should prioritize the three attributes when developing a new BRT 
service, subject to an assessment of the relative cost effectiveness of their implementation. Specifically, to 
improve ease of use, transit agencies can provide up-to-date timetables and maps, implement at-stop and 
on-board real-time information systems, offer stop announcement systems, and develop apps to allow 
smartphone access to traveler information (Dziekan 2008). To enhance safety while riding, the agencies 
shall train and reinforce drivers’ behaviors related to safe operation of buses and set reasonable rules for 
run cutting and restrict long platform hours and spreads to prevent fatigue driving (Litman forthcom-
ing). Further, using dedicated right-of-way can reduce interferences from other vehicles and ensure 
passengers a smooth ride. Improving lighting and installing surveillance cameras on board have the 
potential to improve perceived security. Reducing crowding can help prevent criminal activities (Carr 
and Spring 1993). To improve comfort while waiting at stations, the agencies shall provide basic ameni-
ties such as shelters and benches. The agencies should install trash receptacles and keep cleanliness of the 
stations. Additional amenities such as heating/cooling systems and vending facilities are also desirable 
(TCRP 2003). Transit agencies should also set a high standard for convenience of service, travel time, 
service reliability and frequency. On the other hand, comfort while waiting, service reliability, and safety 
while riding tend to be the more effective strategies that Guangzhou transit agencies should consider to 
improve the existing BRT service. 

The data demonstrate that transit riders are most satisfied with metro, followed by BRT and con-
ventional bus. That is, Guangzhou BRT does offer a better quality of service than conventional bus. 
Multivariate analyses show that the top-five attributes that contribute to the difference in the overall 
satisfaction between BRT and metro are ease of use, comfort while riding, convenience of service, travel 
time, and comfort while waiting. To reduce the gap, transit agencies should improve BRT service along 

Table 5:  Models for the difference in overall satisfaction

Variables
BRT-Bus BRT-Metro

Beta P-value Ranking Beta P-value Ranking
Ease of use 0.238 0.000   1 0.240 0.000   1
Safety while riding 0.208 0.000   2 0.127 0.001   6
Convenience of service 0.193 0.000   3 0.195 0.000   3
Comfort while waiting 0.147 0.000   4 0.141 0.000   5
Comfort while riding 0.122 0.000   5 0.212 0.000   2
Other riders 0.121 0.000   6 0.069 0.069 10
Door-to-door travel time 0.111 0.000   7 0.173 0.000   4
Customer service 0.103 0.002   8 0.093 0.021   8
Reliability of service 0.096 0.003   9 0.097 0.012   7
Frequency of service 0.040 0.233 10 0.078 0.037   9

Number of observations 1,431
Rho -0.293 0.000

Thresholds for ordered probit models are omitted; all are significant at the 0.001 level.
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these dimensions, also subject to an assessment of the relative cost effectiveness of their implementation. 
Specifically, to enhance comfort while riding, transit agencies should reduce crowding by increasing ser-
vice frequency during peak hours, keep cleanliness of vehicles, and adopt buses with climate-control sys-
tems (Litman 2008). The agencies can also subsidize technology innovations such as active suspension 
and connected dampers to ensure a smooth ride (Kaldas and Soliman 2013). To improve convenience of 
service (i.e., catchment areas), transit agencies should develop a network of BRT service and/or integrate 
with existing transit systems (Lai and Chen 2011). Bike sharing and causal carpooling can be effective to 
bridge the “first/last mile” connection to transit (Lesh 2013). There are many ways to reduce BRT travel 
time. For example, dedicated right-of-way, transit signal priority, timed transfer, increasing stop spacing, 
and other bus preferential treatments (TCRP 2003). 

A comparison of influential service attributes between this study and previous studies shows that 
they differ for different countries (Baltes 2003; Tyrinopoulos and Antoniou 2008). Therefore, the results 
obtained from developed countries may not be generalizable to developing countries. The blossom of 
BRT investments in developing countries calls for additional research in different contexts. 
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