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Abstract — An evaluation on public transport services can help to find out causes of dissatisfaction and promote the healthy 
development of public transport and the sustainable development of environment. In this paper, authors conduct a case study of 
Jiangsu long-distance passenger transport and construct a variables system to evaluate the public transport service satisfaction. 
Data were collected through questionnaires and processed by factor analysis. It concludes that the country side is where people feel 
dissatisfied with the public transport service and we propose some innovative measures to improve the satisfaction degree. 
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I．INTRODUTION 

Public transport, as the infrastructure, not only concerns 
customers’ experiences as passengers, but also relates to the 
implementation of national economic sustainable 
development policy due to its sheer size. Currently, many of 
domestic and foreign scholars have conducted in-depth 
researches on various aspects of public transport. For 
instance, early in 1990s, Germany scholar Hensher and 
David studied the preferences of bus passengers and 
presented a bus preference model. At the beginning of the 
21st century, as all countries have paid attention to the 
sustainable development of economy, numerous researches 
on public transport services have emerged. For example, 
Friman analyzed customer satisfaction to public transport 
and proposed the customer satisfaction model for public 
transport, and concluded that the general satisfaction to 
public transport was positively correlated to the 
accumulated satisfaction[1] . 

Although China’s research on public transport has 
suffered a late start, it develops quickly. At the beginning of 
21st century, Chu et al. have described the subjects, objects 
and methods, contents of taxi passenger satisfaction 
evaluation, as well as the significance, and they have 
constructed a variable system for taxi passenger satisfaction 
evaluation. Afterwards, Zhang Xicheng and Wang 
Jianghong have used the rough comprehensive evaluation 
method to evaluate the public service and established a 
public transport service evaluation system from two aspects, 
i.e. the infrastructure, and service quality and efficiency. 
Today, 
many scholars conduct studies on public transport services 
from different angles, such as the Fuzzy Synthetic 
Evaluation Model, and the non-linear model based on the 
elastic evaluation model [2]. 

We believe that the evaluation of public transport 
services can help to causes of dissatisfaction and promote 
the healthy development public transport and the 
sustainable development of environment. Therefore, on the 
basis of the variables system for public transport service 

satisfaction evaluation, in this paper we conduct a case 
study of Jiangsu long-distance passenger transport, and 
analyze the dominant factors affecting passenger 
satisfaction by means of factor analysis. In conclusion, we 
propose suggestions for improving the public transport 
services, in the hope of providing useful thoughts and 
references for further researchers on public transport service 
satisfaction. 

II．RESEARCH PROCESS 

A. Identification of Variables 

In this paper, we choose six aspects, i.e. speed, safety, 
convenience, comfort, economy, and value-added, 
including 25 variables, to evaluate the passenger 
satisfaction. In order to avoid the middle inclination, in this 
research we use the 6-point scale to sort each variable into 
six levels, namely highest dissatisfaction, higher 
dissatisfaction, dissatisfaction, satisfaction, higher 
satisfaction, and highest satisfaction, which is respectively 
corresponding to 1 point, 2 points, 3 points, 4 points, 5 
points, and 6 points. Specific variables are shown in Table 1. 

B. Data Sources 

In this research the questionnaire mainly includes two 
parts. The first is about the basic attributes on customers, 
including the gender, age, birthplace, vocation and other 
basic personal information, as well as the total monthly 
household income and personal preference, and reasons for 
taking long-distance bus. The second part covers 25 
questions designed according to the 25 second-grade 
variables in the evaluation variables system in Table 1. In 
this research, we use the sampling survey and target at 
customers in Jiangsu long-distance transport station, 
randomly issuing a total of 300 questionnaires, and fully 
recovered, with 293 valid questionnaires. The validity rate 
is 97.7%, which ensures high recovery and high validity. 
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TABLE I.        EVALUATION VARIABLES SYSTEM 

Factor/One-
grade variable Items Two-grade variable 

Speed 
1x  Punctual departure 
2x  Punctual arrival  
3x  More optional buses for trips 

Safety 4x  On and off safety 
5x  In-bus safety 
6x  Safety in bus station 

Convenience 
7x  Ticket purchase 
8x  Ticket delivery 
9x  Ticket refund 

10x  Arrival right at the station 

Additional 
services 

(value-added) 

11x  Valid WIFI or not 
12x  Supply of free water or not 
13x  Car TV is available or not 
14x  Necessary safety warning or not

15x  Appropriate guidance for on and off 
bus 

Comfort 

16x  Sanitary waiting hall 
17x  Sanitary bus 
18x  Traveling comfort in bus 
19x  Driver’ s attitude 
20x  Conductor’s attitude 
21x  Teller’s attitude 
22x  Waiting hall usher’s service 

Economy 23x  Reasonable ticket price  
24x  Reasonable refund fee  
25x  Car air conditioning 

C. Basic Information about Survey Respondents 

 
Among all the respondents in the survey, 31.4% of them 
have total monthly household income between 2,000 and 
4,999 Yuan, 21.5% between 5,000 and 7,999 Yuan, 18.8% 
above 14,000 Yuan, 11.3% between 8,000 and 10,999 Yuan, 
8.5% below 1,999, and 8.5% between 11,000 and 13,999 
Yuan. In addition, women respondents account for 67.6% 
and men 32.4%. And 18.1% of respondents are local and 
81.9% non-local. Apparently, most long-distance transport 
passengers are strangers. Besides, within six months, about 
33.4% of respondents take few times (0-2 times) of long-
distance buses, 40.6% of respondents 3-5 times, 15.7% of 
respondents 6-8 times, 4.4% of respondents 9-11 times, and 
5.5% of respondents more than 12 times. Reasons for taking 
long-distance buses cover four aspects, i.e. back to school 
or back home, back home or go to work, visiting relatives, 
and business trip, respectively accounting for 87.4%, 8.9%, 
18.8%, and 6.8%. Therefore, the dominant reason for taking 
long-distance bus is the need for back to school or back 
home. People choose to take long-distance buses due to 
four aspects, i.e. convenient, fast, economical, and good 
service, no alternative options for traveling, punctual 
departure and arrival, and no other choices, which 
respectively accounts for 34.1%, 47.4%, 11.9% and 44.7%. 
 
 
D. Factor Analysis 
 

Factor analysis is to identify the latent representative 
factors from numerous variables and categorize the 
variables with same attributes into the same factor and 
verify the correlation between variables. It is a process of 

extracting the common factors and examining the 
correlation between them[3]. In this study, data were 
processed by SPSS19.0. 

1) Suitability test. The suitability test of factor analysis is 
to carry out the correlation analysis and KMO and Bartlett 
test. Firstly make correlation analysis of 25 variables and 
the correlation coefficient significance test P is below 0.05, 
which indicates a strong correlation between initial 
variables and confirms the necessity for factor analysis. 
Table 2 shows the results of KMO and Bartlett test of 
Sphericity, i.e. KMO statistical value of 0.924, Bartlett 
spherical test P value of 0.000, indicating that the data is 
suitable for factor analysis. 

TABLE II.  KMO AND  BARTLETT'S  TEST 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .924 

Bartlett's Test of Sphericity 

Approx. Chi-Square 4926.514 

df 300 

Sig. .000 

   2) Extract common factors.According to the previous 
data processing, we use the principal components analysis 
of SPSS 19.0 to extract the common factors .  

TABLE III.  TOTAL VARIANCE EXPLAINED 

Component 
Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % 

1 11.422 45.687 45.687 

2 1.623 6.490 52.178 

3 1.574 6.296 58.473 

4 1.276 5.103 63.576 

5 1.058 4.231 67.808 

 
Select the factors with eigenvalues greater than 1 from 

the common factors and finally extract five common factors. 
The initial number of eigenvalue of each common factor is 
displayed in Table 3. Judging from the cumulative variance 
contribution rate, the first five factors can well explain the 
67.808% of variance, which contains most of the 
information about evaluation variables. Therefore, the 
initial 25 variables can be divided into five categories. We 
make further analysis of the samples. 

In Table 3, the variance contribution rate of the first 
common factor is 45.687%, which means that the impact of 
the first common factor on general satisfaction is very high, 
much higher than the total of the other four common factors. 
Therefore, we re-adjust the name of the five common 
factors, as well as the formation of variables. Rotate the 
factors and get the factor loading matrix (see Table 4). 
Identify the five common factors: 1) convenience and safety; 
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2) value-added services; 3) comfort; 4) attitude; 5) be-
punctual. 

TABLE IV.  ROTATED COMPONENT MATRIXA 

 Item 
Component 

1 2 3 4 5 

Convenience 
and Safety 

12x  .718 .226 .079 .303 .214

16x  .688 .052 .322 .187 .010

13x  .687 .202 .146 .425 .044

14x  .610 .262 .223 -.127 .325

15x  .607 .178 .386 .072 .205

x  .586 .311 .170 .163 .408

19x  .539 .426 .185 .197 .258

10x  .524 .307 .145 .501 .024

18x  .501 .393 .040 .258 .424

11x  .496 .222 .064 .403 .423

Value-added 
Services 

24x  .179 .772 .094 .209 .249

23x  .226 .758 .109 .221 .133

22x  .317 .687 .141 .131 .162

25x  .078 .655 .329 .026 .352

20x  .235 .595 .506 .095 -.254

Comfort 

5x  .175 .138 .734 .227 .199

4x  .177 .131 .731 .213 .291

6x  .214 .188 .610 .369 .133

21x  .275 .506 .543 .114 -.219

3x  .194 .188 .537 .178 .367 

Attitude 9x  .252 .152 .245 .827 .172

8x  .175 .161 .305 .799 .153

7x  .197 .199 .426 .607 .274

Be-punctual 1x  .193 .177 .195 .214 .735

2x  .286 .143 .275 .160 .720
  

According to Table 4, the first common factor, namely 
convenience and safety, has relatively higher loadings on 
the location of bus station, ticket purchase, ticket delivery 
and refund, security, and ushers service. The second 
common factor, namely value-added services, has relatively 
higher loadings on Car TV, Car air conditioning, Valid 
WIFI, necessary safety warning, and appropriate guidance 
for on and off bus. The third common factor, namely 
comfort, has relatively higher loadings on sanitary waiting 
hall, sanitary bus, supply of free water, more optional buses 
for trips, and traveling comfort in bus. The forth common 
factor, namely attitude, has relatively higher loadings on 
conductor’ s attitude, teller’ s attitude, and driver’ s 
attitude; The fifth common factor, namely be-punctual, has 
relatively higher loadings on punctual departure, and 
punctual arrival. 

3) Reliability test. Use SPSS19.0 to get the 
Cronbach’s Alpha 0.947. It proves the higher reliability of 
data. Make the reliability analysis of the five common 
factors and the Cronbach’s Alpha is 0.913, 0.834, 0.815, 
0.887, and 0.860 respectively for convenience and safety, 
value-added services, comfort, attitude, and be-punctual. 
Thus, the reliabilities of the five extracted factors are higher, 
which is in accord with the requirement.  

4)   Factor explanation. First calculate the weight of 
each common factor. The formula is equation (1). 

5
/

1

n
Qi Ci Ci

i


 

                               (1) 

 where, 

iQ --the weight of the common factor; 

iC --the initial eigenvalue or the contribution rate of the 
common factor. 

 Use the equation 1 to calculate the relative weight of 
each common factor. See Table 5.  

TABLE V.  COMMON FACTOR EXPLANATION 

Common Factor 1 2 3 4 5

highly loading 
variables 

12x 16x 13x
14x 15x 17x

19x 10x 18x
11x

24x 23x
22x 25x

20x  

5x 4x
6x
21x
3x  

9x
8x
7x  

1x
2x  

Eigenvalue 11.422 1.623 1.574 1.276 1.058 

% of the 
Contribution 

Rate 
45.687 6.490 6.296 5.103 4.231 

% of the 
Relative Weight 67.38 9.57 9.29 7.53 6.24 

 

By observing the contribution rates of the five common 
factors, the relative weight of the “ convenience and 
safety”  exceeds 67%, being the most important factor 
affecting customer satisfaction, and far more than the other 
four factors. The relative weight of the second influencing 
factor is only 9.75%.  

5)   Scores of factors and weights of variables.  
a) Calculate the satisfaction score of each common 

factor by equation (2). 

i i im x J


                                    (2) 
where, 

im ---the score of satisfaction to the common factor i . 

ix


---the average; 
iJ --the component of each variable in Table 6. 

According to the equation (2), we can get the 
satisfaction score to each common factor, respectively 
3.30203, 3.22275, 3.11208, 2.27916, and 2.66986.  

 

b) Calculate the general satisfaction of comprehensive 
evaluation by equation (3)[4]: 

 
5

1

( )
N

i i
i

M Q m




 
                             

 (3) 

where, 
M ---the score of general satisfaction; 

iQ ---the weight of the common ;  

im ---the score of satisfaction to the common factor i . 
According to the equation (3), get the general 

satisfaction score of comprehensive evaluation 3.16M  . 
 c) Determine the weight of each item and sequence 

them. First determine the weight of each item in the 
common factor. Take the factors as dependent variables and 
the items as independent variables and construct a linear 
regression equation, in which the coefficient of each item is 
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the regression coefficient ija . ija reflects the impacts of 
independent variables on dependent variables, i.e. the 
impacts of items on factors. Make ija normalized and get 
the weight of item in the factor ijb [5]. Sequence them and 
see the results in Table 7. i  means the sequence in one 
factor, and ij the proportion of each item to general 
satisfaction. The calculation formula is equation (4). Finally 
get the sequence of items based on the impacts of items on 
the general satisfaction. The sequence i is shown in last 
column in Table 7.  

 

TABLE VI.   COMPONENT SCORE COEFFICIENT MATRIX 

Item Component 
1 2 3 4 5

1x
 -.112 -.026 -.020 -.009 .402

2x
 -.044 -.074 .038 -.076 .377

3x
 -.068 -.052 .219 -.065 .139

4x
 -.074 -.109 .346 -.068 .079

5x
 -.063 -.100 .351 -.050 .016

6x
 -.057 -.060 .241 .066 -.041

7x
 -.126 -.035 .072 .250 .044

8x
 -.137 -.030 -.023 .419 -.039

9x
 -.094 -.043 -.071 .433 -.038

10x
 .131 .021 -.104 .193 -.156

11x
 .086 -.028 -.146 .113 .131

12x
 .272 -.059 -.120 .020 -.038

13x
 .260 -.070 -.085 .112 -.158

14x
 .252 -.035 .047 -.285 .084

15x
 .238 -.106 .129 -.170 -.020

16x
 .330 -.173 .096 -.074 -.162

17x
 .161 -.007 -.055 -.086 .116

18x
 .083 .073 -.160 .015 .136

19x
 .129 .071 -.057 -.046 .014

20x
 .003 .209 .190 -.074 -.290

21x
 .032 .143 .218 -.078 -.274

22x
 -.022 .276 -.089 -.037 -.015

23x
 -.100 .339 -.129 .048 -.028

24x
 -.147 .352 -.142 .040 .057

25x
 -.184 .268 .056 -.115 .151

ij i ijm b                                   (4) 

TABLE VII.    THE SEQUENCE OF ITEMS BASED ON THE IMPORTATION 

 Item 
i ja  

i jb  
i  

ij  
i  

1/67.4% 

12x  0.3300 0.1699 1 0.8437 1 

16x  0.2720 0.1401 2 0.8139 2 

13x  0.2600 0.1339 3 0.8077 3 

14x  0.2520 0.1298 4 0.8036 4 

15x  0.2380 0.1226 5 0.7964 5 

17x  0.1610 0.0829 6 0.7567 6 

19x  0.1310 0.0675 7 0.7413 7 

10x  0.1290 0.0664 8 0.7402 8 

18x  0.0860 0.0443 9 0.7181 9 

11x  0.0830 0.0427 10 0.7165 10 

2/9.57% 

24x  0.3520 0.2438 1 0.0233 17 

23x  0.3390 0.2348 2 0.0225 18 

22x  0.2760 0.1911 3 0.0183 19 

25x  0.2680 0.1856 4 0.0178 20 

20x  0.2090 0.1447 5 0.0139 25 

3/9.29% 

5x  0.3510 0.2553 1 0.0237 15 

4x  0.3460 0.2516 2 0.0234 16 

6x  0.2410 0.1753 3 0.0163 22 

21x  0.2190 0.1593 4 0.0148 23 

3x  0.2180 0.1585 5 0.0147 24 

4/7.53% 
9x  0.4330 0.3929 1 0.0296 13 

8x  0.4190 0.3802 2 0.0286 14 

7x  0.2500 0.2269 3 0.0171 21 

5/6.24% 1x 0.4020 0.5160 1 0.0322 11 

2x 0.3770 0.4840 2 0.0302 12 

III．RESULTS AND ANALYSIS 

A. Compare the common factors with overall satisfaction. 

The comprehensive evaluation on Jiangsu long-distance 
passenger transport service satisfaction is 3.16, higher than 
the average, since the total score of 6 points. The 
satisfaction score of five common factors, namely 
convenience and safety, value-added service, comfort, 
attitude, and be-punctual, is respectively 3.30, 3.22, 3.11, 
2.28 and 2.67. The “convenience and safety” gets the 
highest score, which is also the main reason for passengers 
choosing to take long-distance buses. According to the 
Figure 1, both the score of “added-value service” and that 
of “comfort” are close to the overall satisfaction. The score 
of common factor “attitude” is far from the overall 
satisfaction, which also gets the lowest satisfaction, far 
lower than the average 3. In addition, although the score of 
“be-punctual” is higher than that of “attitude”, it is below 
the middle level. 

 

 
Figure 1.  comparison of satisfaction scores. 

B. Analyze the Impacts of Items on Common Factors 

For the first common factor “convenience and safety”
, the impact of each item is respectively: reasonable fee 
refund (0.1699), convenience of ticket delivery (0.1401), 
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convenience of ticket refund (0.1339), convenience of bus 
station (0.1298), reasonable ticket price (0.12260), on and 
off safety (0.0829), usher service in waiting hall (0.0675), 
bus station security (0.0664), convenience of ticket 
purchase (0.0443), in-bus safety (0.0427). Apparently, the 
items concerning the reasonable prices of ticket delivery 
and refund, and the convenience and the safety exert the 
largest impacts on this common factor, followed by ticket 
delivery, ticket refund, location of bus station, and ticket 
price. Items concerning in-bus safety, ticket purchase, bus 
station security, and usher service have relatively lower 
impacts on the common factor “convenience and safety”. 
For the second common factor “value-added service”, 
the impact of each item is respectively: in-bus security 
warning (0.2438), car TV available (0.2348), air 
conditioning (0.1911), off-bus direction (0.1856), valid 
WIFI (0.1447). Apparently, traditional value-added services 
exert higher impacts on the passenger satisfaction. The item 
of “ valid WIFI”  has a lower impact. For the third 
common factor “comfort”, the impact of each item is 
respectively: sanitary waiting hall (0.2553), sanitary bus 
(0.2516), comfort in bus (0.1753), multiple choices for 
buses (0.1593), supply of hot water for free (0.1585). 
Obviously, items concerning the sanitary waiting hall and 
sanitary bus exert the highest impacts. As for the fourth 
common factor “attitude” , the impact of each item is 
respectively: teller ’ s attitude (0.3929), conductor ’ s 
attitude (0.3802), and driver’s attitude (0.2269). Because 
of the relatively few contacts with the driver, the 
influencing variables to service attitude are mainly the 
attitudes of teller and conductor. As for the fifth common 
factor “ be-punctual ” , the impact of each item is 
respectively: punctual departure (0.5160), and punctual 
arrival (0.4840). The impact of each item on the common 
factor is close. 

C.  Impacts of Items on Overall Satisfaction 

Finally, analyze the impacts of each item on the overall 
satisfaction to public transport service. According to the 
column of overall sequence in Table 7 and Table 8, the ten 
item variables contained in the first common factor rank at 
the top ten of impacts on overall satisfaction, but the most 
influencing item of reasonable charges for ticket delivery or 
refund ranks at the 19th in the mean order. Similarly, in the 
column of impacts to overall satisfaction, items of “
convenience of ticket delivery”, “convenience of ticket 
refund” , “convenient bus station” , and “reasonable 
ticket price” are respectively listed as the second, third, 
fourth, fifth, while they ranks at the 14th, 17th, 15th, 18th 
respectively in the mean order. The item of “usher service 
in waiting hall” ranks at the seventh, but its mean value is 
the 16th in the mean order, far dragging down the overall 
satisfaction. Besides, items of “sanitary waiting hall” and 
“sanitary bus” contained in the third common factor also 
drag down the overall satisfaction. The two items 
respectively rank at 15th and 16th in the sequence but at 
23th and 21th in the mean order. Except that items of “off-

bus direction”, “valid WIFI”, “in-bus comfort”, and 
“supply of hot water for free” almost have no impacts on 
overall satisfaction, other items exert positive impacts on 
overall satisfaction.  

TABLE VIII.  THE SEQUENCE OF MEAN VALUE AND IMPORTATION 

the Sequence 
of  

ix
  i  

ix


 the Sequence 
of 

ix
  i  

ix


 

1 11 4.67 14 2 4.44 

2 10 4.65 15 4 4.44 

3 6 4.64 16 7 4.43 

4 9 4.6 17 3 4.38 

5 12 4.6 18 5 4.37 

6 8 4.59 19 1 4.36 

7 17 4.54 20 20 4.34 

8 21 4.54 21 16 4.32 

9 13 4.51 22 22 4.3 

10 14 4.49 23 15 4.24 

11 18 4.47 24 24 3.97 

12 19 4.46 25 25 3.95 

13 23 4.45    

IV．CONCLUSIONS 

On the basis of specific analysis of research results, we 
categorize all the item variables in Table 9. 

1) Thirteen items improves the overall satisfaction. 
Although these items improve the overall satisfaction, the 
mean value of each item is at the range of four and five 
points. Passengers generally agree that the service is 
between satisfaction and higher satisfaction. Therefore, we 
suggest that: provide services for self-help ticket purchase 
and print, and luggage storage; train the work staff who 
contact directly with passengers with standard work 
procedures, and impose the strict management; ensure the 
validity of car facilities.  

2) Four items keep pace with the overall satisfaction. 

For the four items, the mean values of 11x and 12x  are both 
below 4 points, which indicates that passengers agree that 
the validity of WIFI and supply of hot water is between 
dissatisfaction and satisfaction. Therefore, we suggest that: 
improve the vehicle replacement rate, offer prominent 
directions for on and off bus, ensure the WIFI speed, the 
24-hour supply of hot water, and the in-bus safety and 
comfort.  

TABLE IX.  CATEGORIZATION OF ITEMS ACCORDING TO THEIR 
IMPACTS ON OVERALL SATISFACTION 

Improving  Keeping pace Dragging down  

1x , 
2x , 

3x , 
4x , 

5x , 

6x , 
7x , 

13x , 
14x , 

19x , 

20x , 
21x , 

25x  

11x , 
12x , 

15x , 
18x  

8x , 
9x , 

10x , 

16x , 
17x , 

22x , 

23x , 
24x  
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3) Eight items drag down the overall satisfaction. 
Although the mean values of eight variables lies between 
satisfaction and higher satisfaction, their impacts on overall 
satisfaction are higher. Therefore, we should focus on these 
items to innovate the services. We suggest that: continue to 
regulate the online ticket services and strengthen the 
network security, provide online ticket purchase and 
alteration, and add the function of ticket services and 
interactions on the We Chat platform; ensure the sanitation 
in waiting hall, buses, and bus stations, and carry out 
special actions on the improvement of cleanliness and 
comfort; reevaluate the ticket price and the charges for 
ticket refund, etc. 
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