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Abstract. In the era of sharing economy, car-hailing apps play a significant role in our life. Therefore, 
this paper takes the passengers who use car-hailing apps as the research object and develops a 
new model based on the Expectation-Confirmation Model of IS Continuance (ECM-ISC). Five 
influencing factors are introduced including perceived cost, perceived risk, subjective norm, habit 
and conversion cost. The new model is established in order to analyze the factors that influence 
users’ continuance intention. 
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1. Introduction 

The recent years have witnessed the worldwide exponential diffusion of wireless devices, which 
fosters the development of many mobile applications and platforms. Car-hailing apps are important 
ways to travel in the era of sharing economy, which provide point-to-point transportation services for 
passengers. Car-hailing apps play a significant role in full usage of car resources, meeting the demand 
of individualized ride and alleviating the contradiction between the difficulty of passengers getting a 
taxi and high no-load rate of vehicle [1]. 

Today’s car-hailing apps are being brought into the competition in the aspects of operation and 
management. In this period, it is helpful for cutting costs to retain existing users and drive them to 
continue using car-hailing apps. In addition, it is easier for the existing users to accept new products 
and services. So, how to retain existing users? What factors influence the users’ continuance intension 
of car-hailing apps? How can platforms improve their products and management? The paper focuses 
on the questions. 

The relevant researches involve various systems and are mostly based on the Expectation-
Confirmation Model of IS Continuance (ECM-ISC), whereas, the research achievements about car-
hailing apps are little. As a result, it is necessary to build a model which is focused on car-hailing 
apps. 

2. Research Framework and Hypotheses 

2.1 Research Framework 

It is inadequate to explain the cause of continuance intention only using satisfaction and perceived 
usefulness. What’s more, the research model should consider the characteristics of car-hailing apps 
and the users. This paper develops the model of users’ continuance intention to use car-hailing apps 
with perceived cost, perceived risk, subjective norm, habit and conversion cost. Fig.1 presents the 
research framework. Then, this paper makes an empirical analysis. 
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Figure 1. The model of users’ continuance intention to use car-hailing apps. 

2.2 The Inherent Variables of ECM-ISC 

ECM-ISC is the theoretical basis of this paper with four inherent variables. Expectation 
confirmation (EC) refers to the difference between the initial expectations before using and actual 
experience after using of the value of the services [2]-[3]. Perceived usefulness (PU) refers to users’ 
subjective evaluation of the degree of the benefit that is brought after using car-hailing apps [2, 4-5]. 
Satisfaction (SAT) refers to emotion and the level of the emotion which is captured as a positive 
feeling (satisfaction), indifference, or negative feeling (dissatisfaction) according to users’ 
expectation and the using experience of the car-hailing apps [2-3, 5]. Continuance intention (CI) 
refers to the intention that the users are still willing to use it to get services in the future after using 
car-hailing apps [2, 5]. Judged from the point of intention determining action, users’ continuance 
intention is the key factor that influences car-hailing apps continuance use action in the future. 
Therefore, this paper hypothesizes the following points: 

Hypothesis 1: EC has a positive influence on car-hailing apps users’ SAT. 
Hypothesis 2: EC has a positive influence on car-hailing apps users’ PU. 
Hypothesis 3: PU has a positive influence on car-hailing apps users’ CI. 
Hypothesis 4: PU has a positive influence on car-hailing apps users’ SAT. 
Hypothesis 5: SAT has a positive influence on car-hailing apps users’ CI. 

2.3 External Variables 

Considering the characteristics of car-hailing apps and the users, this paper introduces 5 variables. 
Perceived risk (PR) refers to the subjective perception of the degree of concern about the various 
losses that may be incurred by the user after consuming the car-hailing apps services [6]-[7]. 
Perceived cost (PC) refers to the subjective perception of the objective price of the car-hailing apps 
by the users, which is the perceived fairness of the price [3, 6]. Habit (HB) refers to the trend of 
spontaneous use developed gradually in the process of continuance using the car-hailing apps [8]. 
Subjective norm (SN) refers to the users' perception of the attitude that the media or the majority who 
have significant influence on the users think they should or should not use the car-hailing apps [3, 9]. 
Conversion cost (CC) refers to the time, money, energy and psychological one-time costs incurred 
by user’s conversion from one car-hailing app to another, including learning costs, suck costs, etc. [5, 
10]. 

When the users’ perception of value after using the car-hailing apps is greater than the expectation 
of the service value before using, the positive value of the EC is greater. Thus, the following 
hypothesis is listed: 

Hypothesis 6: EC has a negative influence on car-hailing apps users’ PC. 
The higher the users’ perceived fairness degree of the objective price of the car-hailing apps is, the 

greater the possibility of the car-hailing apps continuance use will be. Thus, the following hypotheses 
are listed: 

Hypothesis 7: PC has a negative influence on car-hailing apps users’ SAT 
Hypothesis 8: PC has a negative influence on car-hailing apps users’ CI. 
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There may be unpredictable results in users’ every consumption behavior, and some of these 
results may make the consumer feel unhappy. If the risk of car-hailing apps is less perceived by the 
users, the users are likely to be more willing to continuance use car-hailing apps. Thus, the following 
hypothesis is listed: 

Hypothesis 9: PR has a negative influence on car-hailing apps users’ CI. 
The media or the majority who have significant influence on the users think they should use the 

car-hailing apps, and then the users are likely to be more willing to use car-hailing apps continually. 
Once the users developed a habit of using the information system, their continuance use action tends 
to automatically repeat, which reduces the unnecessary mental and psychology. The higher the CC 
the users perceived of car-hailing apps, the more the users are willing to use the apps continually. 
Thus, the following hypotheses are listed: 

Hypothesis 10: SN has a positive influence on car-hailing apps users’ CI. 
Hypothesis 11: HB has a positive influence on car-hailing apps users’ CI. 
Hypothesis 12: CC has a positive influence on car-hailing apps users’ CI. 

3. Model Validation 

3.1 Data Collection 

This paper collects data with questionnaire, in which variables are measured with a five-point 
Likert scale. After the preliminary investigation and correction, the formal questionnaire designed 29 
items. This paper chooses convenience sampling and snowball sampling to distribute the 
questionnaires. This paper collected altogether 232 questionnaires in which 203 questionnaires are 
valid. This paper finds that 28.57% of the respondents are males and 71.43% are females with the 
main age distribution of 18-25 years old, 26-30 years old, and 31-40 years old. The respondents with 
a bachelor degree account for 67.49% in the total number of samples. 

3.2 Reliability Analysis 

The reliability analysis is conducted in order to check the internal validity and consistency of the 
items used for each factor by using SPSS 20 as the analysis tool. The results show that the various 
factors of car-hailing apps are judged to be highly reliable measuring instrument, with the Cronbach’s 
alpha scores being all above 0.7. After deleting one item in the perceived cost, the Cronbach’s alpha 
score improved. Then this paper uses confirmatory factor analysis to access the scale validity and the 
fit of the measuring model. The CFA loadings indicate that all scale and measurement items are 
significant and exceed the minimum value criterion. In general, the subsequent statistical analysis can 
be performed. 

3.3 Correlation Analysis 

This paper uses Pearson Correlation Analysis to analyze the correlation between the various factors 
of car-hailing apps. The results of the data analysis show that PU, HB, SN, CC, SAT is positively 
correlated with CI; PU, EC is positively correlated with SAT; PU is positively correlated with EC. 
The variables with correlations are significantly correlated at the 0.01 level (bilateral), with statistical 
significance. Also, the results show that PC has relatively weak correlation with the CI (r=0.013); PR 
has relatively weak correlation with the CI (r=-0.115); PC has relatively weak correlation with SAT 
(r=0.007); PC has relatively weak correlation with EC (r=-0.038), which can be ignored. Therefore, 
we can preliminarily judge that the hypotheses are proved that PU, HB, SN, CC, or SAT has positive 
influence on car-hailing apps users’ CI, PU or EC has positive influence on car-hailing apps users’ 
SAT, and EC has positive influence on car-hailing apps users’ PU. However, the hypothesis 6 is not 
proved. 
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3.4 Regression Analysis 

3.4.1 Regression Analysis Treats CI as Dependent Variable 

According to the results of correlation analysis, this paper treats continuance intention as a 
dependent variable. The results are shown in Table 1. 

The statistic R2 of the regression model is 0.761, the significance probability Sig. = 0.000, which 
is less than 0.001, and the statistic F is 210.932, indicating that the final regression model has a strong 
explanatory ability, achieving the significance level. 

After the iteration, SAT, HB, SN gradually entered the regression equation, and the tolerance of 
the collinearity statistics is between 0 and 1, and the variance expansion factor (VIF) is between 0 
and 10, which belongs to the reasonable range, indicating that there is no multiple collinearity 
between the independent variable and the dependent variable. The value of Durbin-Watson is 2.155, 
which indicates that there is no autocorrelation between the variables. 

 
Table 1. Regression analysis with CI as dependent variable. 

Model 
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. 

Collinearity 
Statistics 

B Std. Error Beta Tolerance VIF
1 (constant) .485 .142 3.413 .001  

SAT .873 .036 .862 24.153 .000 1.000 1.000
2 (constant) .372 .145 2.576 .011  

SAT .795 .044 .786 17.990 .000 .644 1.553
HB .104 .035 .129 2.949 .004 .644 1.553

3 (constant) .341 .144 2.373 .019  
SAT .757 .047 .748 16.152 .000 .561 1.782
HB .086 .036 .106 2.389 .018 .611 1.635
SN .076 .033 .097 2.295 .023 .678 1.475

Dependent Variable: CI 
 
As the constant’s Sig. is 0.019, SAT’s Sig. is 0.000, HB’s Sig. is 0.018, and SN’s Sig. is 0.023, 

showing their significant probabilities are less than 0.05, this paper selects the unstandardized 
coefficients and makes it into the regression equation. Hence, this paper gets the following equation 
about CI: 

 SN*076.0HB*086.0SAT*757.0341.0CI   (1) 
 
However, the PU and CC associated with the CI in the correlation analysis did not enter the linear 

regression equation. In view of this situation, the current research uses the partial correlation method 
to analyze the correlation between PU, CC and CI. SAT, HB and SN are taken as the control variables. 
After excluding the influence of the three variables, the partial correlation analysis is carried out for 
PU and CC.  

After excluding the influence of HB, SN and SAT, the partial correlation coefficient between PU 
and CI is 0.114 and the significant probability is 0.107, which is greater than 0.05; the partial 
correlation coefficient between CC and CI is 0.031 and the significant probability is 0.667, which is 
greater than 0.05. So, the correlation of PU, CC and CI is not significant, which has the same result 
with regression analysis. Based on the above analysis, hypothesis 5, hypothesis 10 and hypothesis 11 
are proved, while hypothesis 3, hypothesis 8, hypothesis 9 and hypothesis 12 are not proved. 

3.5 Regression Analysis Treats SAT as Dependent Variable 

According to the results of correlation analysis, this paper treats SAT as dependent variable 
considering PU and EC using regression analysis. The results are shown in Table 2. 
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Table 2. Regression analysis with SAT as dependent variable. 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Collinearity 
Statistics 

B Std. Error Beta Tolerance B

1 
(constant) .657 .137  4.792 .000   

EC .846 .036 .859 23.813 .000 1.000 1.000 

2 

(constant) .114 .179  .635 .526   

EC .757 .039 .769 19.204 .000 .743 1.346 

PU .197 .044 .178 4.454 .000 .743 1.346 

Dependent Variable: SAT 
 
The statistic R2 of the regression model is 0.762, the significance probability Sig. = 0.000, which 

is less than 0.001, and the statistic F is 320.023, indicating that the final regression model has a strong 
explanatory ability, and achieves the significance level. 

After the iteration, EC, PU gradually entered the regression equation, and the tolerance of the 
collinearity statistics is between 0 and 1, and the variance expansion factor (VIF) is between 0 and 
10, which belongs to the reasonable range, indicating that there is no multiple collinearity between 
the independent variable and the dependent variable. 

The constant’s Sig. is 0.526, which is greater than 0.05 and both EC and PU’s Sig. is 0.000, which 
shows their significant probabilities are less than 0.05. Hence, the intercept term of the linear 
regression equation can be set to 0 and this paper selects the unstandardized coefficients and makes 
it into the regression equation and gets the following equation about SAT: 

 
 PU * 0.197 + EC * 0.757 = SAT  (2) 
 
Based on the above analysis, hypothesis 1 and hypothesis 4 are proved, while hypothesis 7 is not 

proved. 

3.6 Regression Analysis Treats PU as Dependent Variable 

According to the results of correlation analysis, this paper, which takes EC into account using 
regression analysis, treats PU as a dependent variable. The results are shown in Table 3. 

 
Table 3. Regression analysis with PU as dependent variable. 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients

t Sig. 

Collinearity 
Statistics 

B 
Std. 
Error 

Beta Tolerance B 

1 
(constant) 2.753 .209  13.190 .000   

EC .451 .054 .507 8.343 .000 1.000 1.000 

Dependent Variable: PU 
 
The results show that the R2 value (0.257) is low. The tolerance of the collinearity statistics of the 

EC and PU is between 0 and 1, and the variance expansion factor (VIF) is between 0 and 10, which 
belongs to the reasonable range, indicating that there is no multiple collinearity between the 
independent variable and the dependent variable. The significance probability Sig. = 0.000, which is 
less than 0.001, and the statistic F is 69.613, indicating that the regression model achieves the 
significance level. As both the constant and EC’s Sig. are 0.000, which shows their significant 
probabilities are less than 0.05, this paper selects the unstandardized coefficients and makes it into 
the regression equation and gets the following equation about PU: 
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 EC * 0.451 + 2.753 =PU        (3) 
From the foregoing, the hypothesis 2 is proved. 

3.7 Analysis with Structural Equation Modeling 

It is indicated by the correlation and regression analysis that 6 hypotheses are proved in the 12 
hypotheses while the other 6 are not proved. Fig.2 presents the hypotheses structure, in which the 
dotted lines represent for the hypotheses that are not proved. 

 

 
Figure 2. The hypotheses of the model of users’ continuance intention to use car-hailing apps. 

 
To get a deeper understanding of the factors that influence the users’ CI of car-hailing apps, this 

paper is validated by the maximum likelihood method by using the Amos 21 as a tool. The path 
coefficient estimation results are shown in Table 4. The results are consistent with that of the 
correlation and regression analysis that EC has no significant influence on PC; PC has no significant 
influence on SAT; PU, PC, CC, and PR has no significant influence on CI. What’s more, SEM 
analysis indicates that habit has no significant influence on CI. The other factors are contributing. 
The influence of PU on SAT and the influence of SN on the CI meet the significance level of P <0.05, 
and the others meet the significance level of P <0.01. (***Means the Significance on the 0.01 Level, 
C.R. is t.) 

Fig.3 presents the path coefficient diagram. 
 

 

Figure 3. Path coefficient diagram. 
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Table 4. Path coefficient estimation results. 

 
Unstandardized 
Path Coefficient

S.E. C.R. P 
Standardized 

Path 
Coefficient 

PU <--- EC .423 .056 7.505 *** .575 

PC <--- EC -.028 .054 -.520 .603 -.038 

SAT <--- PU .151 .061 2.473 .013 .115 

SAT <--- EC .850 .053 16.034 *** .881 

SAT <--- PC .025 .043 .575 .565 .019 

CI <--- PU .094 .064 1.472 .141 .082 

CI <--- SAT .775 .056 13.851 *** .883 

CI <--- PC .078 .045 1.747 .081 .069 

CI <--- SN .111 .036 3.106 .002 .141 

CI <--- HB .045 .028 1.573 .116 .062 

CI <--- CC -.012 .044 -.280 .779 -.012 

CI <--- PR .000 .042 -.007 .995 .000 

PU1 <--- PU 1.000    .762 

PU2 <--- PU 1.164 .095 12.224 *** .846 

PU3 <--- PU 1.273 .100 12.688 *** .897 

EC3 <--- EC 1.000    .923 

EC2 <--- EC .944 .053 17.897 *** .848 

EC1 <--- EC .925 .053 17.559 *** .841 

PC5 <--- PC 1.000    .555 

PC2 <--- PC 1.851 .236 7.840 *** 1.010 

PC1 <--- PC 1.602 .185 8.661 *** .814 

SAT1 <--- SAT 1.000    .929 

SAT2 <--- SAT 1.052 .042 24.781 *** .934 

SAT3 <--- SAT .971 .044 22.205 *** .904 

PR1 <--- PR 1.000    .752 

PR2 <--- PR 1.202 .133 9.034 *** .844 

PR3 <--- PR .844 .112 7.544 *** .589 

CI1 <--- CI 1.000    .867 

CI2 <--- CI .980 .089 11.007 *** .678 

CI3 <--- CI 1.044 .068 15.411 *** .840 

PR4 <--- PR .649 .099 6.546 *** .510 

HB3 <--- HB 1.000    .958 

HB2 <--- HB 1.078 .051 20.964 *** .895 

HB1 <--- HB .999 .053 18.966 *** .857 

CC3 <--- CC 1.000    .645 

CC2 <--- CC 1.388 .182 7.634 *** .830 

CC1 <--- CC 1.322 .169 7.825 *** .731 

SN4 <--- SN 1.000    .692 

SN3 <--- SN 1.075 .142 7.584 *** .803 

SN1 <--- SN 1.057 .141 7.514 *** .667 
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According to the results of the SEM analysis of the original model hypothesis testing, the following 
hypotheses are proved: 

Hypothesis 1: EC has a positive influence on car-hailing apps users’ SAT. 
Hypothesis 2: EC has a positive influence on car-hailing apps users’ PU. 
Hypothesis 4: PU has a positive influence on car-hailing apps users’ SAT. 
Hypothesis 5: SAT has a positive influence on car-hailing apps users’ CI. 
Hypothesis 10: SN has a positive influence on car-hailing apps users’ CI. 
However, the other hypotheses are not proved. 
The results of the data analysis show that, the key factor is SAT (0.883) influencing the users’ CI. 

The second factor is EC (0.778=0.881*0.883) influencing the users’ CI by influencing SAT. Then is 
HB (0.141), followed by PU (0.102) influencing the users CI by influencing SAT. 

4. Conclusion and Implications 

In sum, five hypotheses are proved. The key points are that the car-hailing platforms should be 
truthfully advertising, enhance the user experience and make the users feel beyond expectations after 
using car-hailing apps to improve the users’ satisfaction. Through the software interaction design to 
guide users to explore the various functions of the car-hailing apps, the users’ recognition of new 
features is enhanced, and the software are made more practical in order to enhance the user's 
recognition degree of the software. Based on main functions of the car-hailing apps, the platforms 
can expand a series of related practical new features or offline activities to attract users to use it by 
enhancing the quality of offline services and optimizing the quality of service feedback mechanism. 
At last, the platforms can increase advertising, enhance word of mouth marketing and strengthen the 
users’ willing to recommend the car-hailing apps to their acquaintances. Especially when the persons 
who have close relationships with the users recommend the car-hailing to them, the continuance 
intention will be stronger.  
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