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ABSTRACT

Public transport in developing cities has a reputation of being particularly dangerous, which has been aggravated by the limited study of safety and security. This study aims to evaluate the public’s perception of safety and security of paratransit. This research employs a questionnaire-based survey of the users and drivers of paratransit, as well as the non-users and civil servants in Bandung, Indonesia. Analyses have been made by employing several multivariate statistical analyses. It can be concluded that this study underlines the benefits brought by incorporating the public into the process of safety and security improvement, and by exploring the characteristics behind the public’s decision. 

1. Introduction

In developing cities, safety and security in transportation are commonly rated as poor aspects, especially in public transportation (see e.g. Pearce and Maunder, 2000; Jacobs and Kirk 1996; Jacobs and Aeron-Thomas, 2000). Indeed, safety and security constitute a determinant factor in the service quality of public transportation (TRB, 2003a; 2003b), which influences the human quality of life (Moriyama et al, 2005). The issue of safety and security is one of the aspects of poverty in many developing cities (Kaltheier, 2002) making many people become “safety poor” (World Bank, 2002). Thus, in order to both retain the current users and attract new users, ensuring the safety of public transport riders and maintaining the perception that riding on transit is safe are of particular importance to transit operators (TRB, 2001).

Relatively little can be done to deal with the safety problem in any country until the problem has been clearly defined in terms of factors involved, the type of accident taking place, class of road user injured, and the location of accidents (Jacobs and Kirk 1996). There are at least two problems when dealing with these safety and security problem. First of all, it should be kept in mind that the variety of data has been derived from different sources of data. This creates a different image of the same facts. Secondly, there has been under-reporting of data, that is to say many accidents and criminal incidents simply have not been reported (Joewono and Kubota, 2005b). Thus, to overcome this difficulty in the study of safety and security, the authors incorporate public perception of safety and security in public transportation. In many instances, customer perceptions are as important to understand as the actual conditions, where a customer satisfaction survey can assist in uncovering these perceptions (TRB 2003a; 2003b). In fact, perception from the stakeholders involved reflects their attitudes. In the case of safety and security in the operation of public transportation, the user’s experience or indirect experience by others will influence further decisions of the passenger, as there is a change of image about the mode.

The aim of this research project is to evaluate the perception of safety and security of paratransit, the relation between constructs, and their impact on modal choice. This particular piece of research employs a questionnaire-based survey to collect the various perceptions from the users and drivers of paratransit as well as the non-users, including civil servants in the city of Bandung, Indonesia. Analyses are made by employing multivariate statistical analyses.

The object of this research is paratransit, which is known as Angkutan Kota in many cities in Indonesia. Paratransit has been singled out because it is a significant mode of transport, which virtually dominates urban passenger transport in many Asian countries. On the other hand, it bears a negative image of being unsafe and not secure. A detailed discussion about paratransit can be found in Joewono and Kubota (2005a, 2006b). This mode is similar to many other kinds of van-based public transportation in extended areas in Asia and Africa, and has been well known under a variety of names. 

This article is organized as follows. After the introduction, section two provides a brief literature review of the safety and security aspects in public transportation. Section three describes the process of data collection, the characteristics of the respondents, as well as public perception. The data analysis is explained in section four, which consists of several multivariate data analyses. In the last section, the authors present a discussion and conclude the study.  
2. Safety and Security in Public Transportation

At the broadest level, there is a variety of performance measures, developed to describe different aspects of transit service (TRB, 2003b), safety and security taken together being one of them. An example of the hierarchy of quality determinants in public transportation has been developed by the European Commission (1998) as cited in TRB (2003a).

Safety is defined as the likelihood that one will be involved in an accident, as well as slips and falls while negotiating stairs or getting on or off vehicles or other elements of the transit system, or become a victim of a crime (which falls under security) while using transit (TRB, 2003b). Security is defined as the actual degree of safety from crime or accidents and the feeling of security resulting from these and other psychological factors. The security class consists of three aspects, namely safety from crime, safety from accidents, and perception of security (European Commission, 1998; TRB, 2003a). It covers not only on-board, but also off-board, i.e. terminal aspects. 

Human Perception of Safety-Security

In public transport services, avoiding dissatisfaction is likely to be the passengers’ goal when using public transport services (Friman, 2004). It means that the aspect of safety and security is one of the determinant factors in passengers’ satisfaction. In addition, safety and security aspects cannot always be simplified as a quantified number of incidents or frequencies. Measures of safety and security are often more qualitative, as riders’ perception of the safety and security of transit, as well as actual conditions enter into their mode choice decision (TRB, 2003b). Thus, the approach to safety and security aspects in public transportation should take human perception into consideration. 

In the case of making use of public transportation, user choice is based on the reasoned consideration of the quality of service and its characteristics. It could be a repetitive action on a daily basis for the user, which has become habitual (see Aarts et al, 1997; Triandis, 1980; Ronis et al, 1989 for further discussion). Research carried out in the last two decades into a variety of domains has witnessed the importance of the habit concept in the explanation of repeated behaviors. Several studies have demonstrated that a measure of past behavior or habit predicts repeated behavior along with traditional predictors, such as attitudes (see Eagly and Chaiken, 1993; Aarts et al, 1997). Moreover, the experience of risk, as well as orientation in traffic, is expected to be influenced by personality characteristics (see Ulleberg, 2004). Thus, it shows a prospective approach to the study of safety and security by considering public perception.

3. Data Collection

This piece of research has employed questionnaires to collect perceptions from the users and drivers of paratransit as well as non-users, including civil servants. These parties are believed to be able to cover the entire public and collect wider perceptions from other stakeholders, who are closely involved with this mode operation. Non-users of paratransit are the potential users of paratransit, whose observations as outsiders are important to enrich the notion of situation. Civil servants form the party responsible for providing a public service to the community, and it is hoped that their perceptions reveal the government’s point of view. Thus, it seems that those parties are able to prevent both bias in collecting samples from the wrong population and sample selection bias. In addition, the locations and methods of questionnaire distribution could clearly distinguish the population as a prevention of sample selection bias. Although there was a possibility that the civil servants were the users of paratransit, the location of distribution could prevent the same person from filling out two questionnaires with a different status. Moreover, in order to minimize observer bias in this research study, the interviewers were given sufficient explanation about the task before distributing the questionnaire.

Each questionnaire for each group contained three sections, namely covering general, safety, and security aspects. The questionnaire was distributed directly to the respondents using the simple random sampling method. The data from users and drivers was collected by an on-board survey, where the interviewer read out the question and the driver answered while driving the car. Responses from non-users and public officials were collected off-board, for instance in parking lots, malls, or offices. The location and route of paratransit for survey distribution was chosen without a particular purpose. As the limitation of resources, this study was only able to distribute the questionnaire to each group, amounting to 100. The answered questionnaires amounted to 85, 88, 91, and 77 for users, drivers, non-users, and civil servants respectively. The survey was conducted in the third week of February, 2005.

General characteristics of the respondents are provided in Table 1, while travel characteristics are shown in Table 2. It is interesting to note that 93.4% of the non-user respondents had experienced riding paratransit, while the reasons for not using paratransit as the main mode were slowness (41.6%), lack of comfort (37.1%), long waiting time (33.7%). Paratransit was considered expensive (11.2%), not safe and secure (19.1), inconvenient (9%), and not available everywhere (9%). In addition, the public expressed willingness to ride more paratransit provided there is an improvement in safety and security aspects as shown in Table 3. It is shown that current civil servants and users show the highest degree of willingness, although it is also interesting to know that non-users expressed their willingness to do so. 

+++ Insert Table 1, Table 2, and Table 3 around here +++

4. Data Analysis

In this study, several multivariate data analyses are employed, i.e. factor analysis, binomial logistic regression, and structural equations modeling. The factor analysis is applied to explore the weight determinant variables for each factor of safety and security. Binomial logistic regression is used as a way to explore the characteristics of the respondents that express willingness to use more paratransit in the future provided there is an improvement in the aspect of safety and security. In addition, the structural equation modeling is employed to confirm the hypotheses regarding the future of paratransit and several constructs in safety and security aspects. 

4.1 Respondents’ Perceptions and Factor Analysis

The respondents’ perceptions and experiences of safety and security when riding paratransit have been reported in Joewono and Kubota (2006a). In that article, the authors also reported the factor analysis as a way to identify the loading of each variable of several factors from the respondents. The analysis was applied to several factors of safety and security, namely determinant reasons for paratransit safety-security problems, responsible stakeholders, aspects to be improved to increase paratransit safety-security, parties involved that should cover accident or criminal incident costs, and the role of the government.

By citing the result as reported in Joewono and Kubota (2006a), the analysis reveals that the user proves to be the most important party involved in safety and security aspects. The understanding and awareness of both users and drivers of road safety and security is the most important variable in improving safety and security, which can be reached by training and education. In the case of road-based public transportation, where there is no fixed place to access and egress, the role of user and driver is significant for the safety aspects. The awareness of users coupled with suitable availability of police or security officers are the most important ways to overcome the security problems.

4.2 Binomial Logistic Regression

In order to explore the public perception for future use of paratransit by incorporating the safety and security aspects, several binomial logistic models have been built. The models are built to explore the user and non-user characteristics to establish whether they will increase their use of paratransit provided there is an improvement in safety and security aspects. The initial version of the discussion about the binomial logistic regression model based on user perception has been reported in Joewono and Kubota (2005b). But in this article, the data are re-run to comply with other respondents (i.e. non-users). The new findings of the user characteristics using binomial logistic are provided in Table 4, while Table 5 illustrates the non-user characteristics. 

++ Insert Table 4 and Table 5 around here ++

The omnibus tests of model coefficients ((2) for all models in Table 4 and Table 5 have a very low significance level (<<. 05), which means the model is significantly different from the one with the constant only. In addition, Hosmer and Lemeshow’s goodness-of-fit test for all models is far greater than .05, which means it fails to reject the null hypothesis that there is no difference between observed and model-predicted values. This implies that the model’s estimates fit the data at an acceptable level. The models based on user perception have a high percentage of correctness (i.e. 89.3% - 91.8%), while the models based on non-user perception have quite a high percentage of correctness (i.e. 79.1% - 82.4%). All models have a low Cox and Snell R2 and Nagelkerke R2 but the models can be accepted as well fitted, as Garson (2006) said that R2-like measures are not goodness-of-fit tests but rather attempts to measure strength of association. Thus, it can be concluded that all models in Table 4 and Table 5 are well fitting.

Table 4 illustrates two models explaining the characteristics of users, to establish whether they will use more paratransit provided there is an improvement in safety and security aspects. Female or married users tend to be more willing to use this mode, provided the security improvement has been applied. This is also the case for users aged between 20 – 40 years old once the improvement in safety aspects will have taken place. Users who have the highest level of education other than senior high school tend to be more concerned about security improvement. Users who are students by occupation show willingness to use paratransit provided there is security improvement, while users who make a trip to and from work tend to be more concerned about safety improvement before they increase their use. The model illustrates that even the users who own passenger cars are willing to use paratransit provided the safety aspects are improved. Users who use paratransit as their primary mode tend to be more concerned about the safety and security improvement of paratransit. In addition, those taking trips of between two up to five kilometers more than once a day seem to be willing to increase the use of paratransit in the future. 

By way of comparison, Table 5 illustrates the non-user characteristics to establish whether they will move from the current mode (i.e. automobiles or other modes of public transport) and use more paratransit provided safety and security are improved. Female respondents are more concerned about the improvements to be made in terms of safety and security. Respondents who own a bicycle, did not own a motorbike, or own fewer modes in their households seem to be more willing to use paratransit provided there is improvement. Respondents who use other than private car as their primary mode of travel tend to be more concerned about the improvement in safety and security aspects. People who spend more than 20 minutes on travel are more willing to increase their future use provided the safety improvements are implemented. However, those respondents who make more than one trip per day tend to increase their use of paratransit provided safety and security improvement takes place. It is interesting to notice that people who rate their existence as “not good” show a tendency to move to paratransit when paratransit has been improved. People that experienced making use of paratransit in the past tend to be more willing to use more paratransit once the security aspects are improved. 
4.3 Structural Equation Modeling

Structural equation modeling (SEM) examines the structure of the interrelationships expressed in a series of equations, in which the equations depict all of the relationships among constructs (the dependent and independent variables) involved in the analysis (Hair et al, 2006). All explanations in this article are based on the available SEM literature, i.e. Arbuckle and Wothke, 1999; Raykov and Marcoulides, 2000; Hair et al, 1998; Hair et al, 2006; Thompson, 2000; Arbuckle and Wothke, 1999; Kline, 2005; Klem, 2000. This method seems appropriate for this study, as can be seen in Table 6. This model is built based on the public’s perception, i.e. users, non-users, and drivers.

++ Insert Table 6 around here ++ 

The (2 of this model is 13.550 with 6 degrees of freedom, p-values are 0. The model has an NC (normed chi-square) as high as 2.258, which is lower than 5 for a reasonable fit. The RMR of this model is .044, which is near to zero as a perfect fit. The RMSEA of this model is .093, which is slightly bigger than .08 for a reasonable error of approximation. The GFI of this model is .970, which is a value near one, meaning the model is a perfect fit. The value of the Bentler-Bonnet normed fix index (NFI) is .847, which is slightly lower than .9 as a cut-off value for a reasonably good approximation of the data. The values of AGFI and IFI are .896 and .908 respectively, which means a reasonably good fit. The CFI of this model are .897, which indicate a reasonably well-fitting model. According to these measures of fit, it can be concluded that both models are a reasonably good approximation of the data.

The model explains more than 90% of the variance in the construct of seriousness of the problem and the future of paratransit. The loading of the variable of the degree of criminal incidents is higher than the degree of accidents. On the other hand, the loading of the variable of the agreement for future use provided the safety aspect would be improved in the future is bigger than the agreement for future use provided the security aspect would be improved. The model illustrates the confirmation of the hypothesis that the image of the paratransit’s safety and security is highly influenced by the construct of seriousness of the problem of paratransit. However, the model is not able to confirm the other relations at a 1% level of significance.

5. Discussion and Conclusion

The article illustrates the discussion about the safety and security aspect in paratransit from the public’s point of view. The users and drivers of paratransit, the non-users of paratransit, as well as the civil servants represent the public. The selected group of respondents tries to represent the real condition of the community, since at present the discussion of safety and security in public transportation is dominated by the government, academics, NGOs, and/or operators. The general public has been under-represented in the discussion. That is why this study tries to incorporate members of the general public to reveal the real condition through their perception.

Several methods of analysis have been employed. The factor analysis reveals the determinant variables for each factor in safety and security. A detailed discussion can be found in Joewono and Kubota (2006a), but the findings are sufficiently important to be cited once more. The analysis shows that the user proves to be the most important party involved in safety and security aspects. In addition, the presence of the users and the drivers, coupled with suitable availability of police or security officers are the most important ways to overcome the safety-security problems. 

As a continuation of the factor analysis, several binomial logistic models have been built. The models provide a detailed explanation of the characteristics of the public (i.e. the user and non-user) once the decision will be made. The models provide a notion of the target market whenever some kind of policy is implemented. Moreover, the models can be used to extend our knowledge of the public in a better way and anticipate public reaction whenever the government or operators apply some policy. 

Finally, this study is closed by employing structural equation modeling to confirm the hypotheses. The model confirms the hypothesis that the image of paratransit safety and security is highly influenced by the construct of seriousness of the problem paratransit is facing. Although the model is not able to confirm the other relations at a 1% level of significance, at least this study shows the possibility for further study of this topic. 

It can be concluded that this study underlines the need to increase incorporation of the public into the process of safety and security improvement, and to explore the characteristics behind the public’s decision. These findings become important to improve the condition of paratransit, or other public transportation services, especially in developing cities. It should be confirmed whether the perception and understanding of the public as an important stakeholder would be the same as the perception of other stakeholders. This study provides the potential of further study to improve the safety and security, which is suitable with the public’s opinion. This means the applied policy will be accepted and understood by the public, as the policy is in line with the public’s perception. 
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Table 1 General Characteristic of the Respondent

	Characteristics
	Respondent

	
	User
	Driver
	Non-user
	Civil servant

	Mean Age
	
	28.7
	38.9
	26.8
	43

	Age Range 
	
	11-56
	21-60
	15-62
	22-65

	Sex
	Female

Male
	57.6% 42.4%
	0%

100% 
	51.6%

48.4%
	42.9%

57.1%

	Marital Status
	Single

Married
	54.9%

45.1%
	11.8%

88.2%
	70.3%

29.7%
	6.6% 

93.4%

	Education
	Not Educated

Elementary

Junior

Senior

Bachelor

Postgraduate 
	-

4.7%

11.8%

42.4%

36.5%

4.7%
	1.1%

28.7%

48.3%

17.2%

4.6%

-
	1.1%

1.1%

2.2%

59.3%

26.4%

9.9%
	-

-

1.3%

28%

61.3%

9.3%


Table 2 Travel Characteristics of Respondents

	Characteristics
	Respondent

	
	Paratransit User
	Driver
	Non-user

	Occupations
	Student
	33.7%
	
	53.8%

	
	Private employee
	32.5%
	
	27.5%

	
	Civil servants
	9.6%
	
	

	
	Laborers
	6%
	
	18.7%

	
	Housewives
	2.4%
	
	

	
	Other
	15.8%
	
	

	Car ownership in household
	Does not own
	63.8%
	
	

	
	Motorbike
	35%
	
	30.8%

	
	Bicycle
	10%
	
	8.8%

	
	Car
	32.4%
	
	65.9%

	Number of cars owned
	One
	60%
	
	47.6%

	
	Two
	18%
	
	24.4%

	
	Two or more
	22%
	
	28%

	Paratransit as a major mode
	Yes
	89.4%
	
	

	Number of trips per day
	Mean (SD)
	2.36 (1.593)
	5.31 (2.235)
	once (47.1%)

twice (32.2%)

3+ (20.7%)

	Trip distance (km)
	Mean (SD)
	2.39 (1.046)
	
	9.89 (7.53)

	Travel time (min.)
	Mean (SD)
	
	
	34.2 (20.3)

	Length of career as a paratransit driver (years)
	Mean (SD)
	
	3.69 (0.65)
	

	Working hours per day
	Mean (SD)
	
	11.28 (2.877)
	

	Accompanied by conductor
	Yes 
	
	12.9%
	

	Driver owns the car
	
	
	23%
	

	Primary trip purpose 
	Study
	28.9%
	
	56.7%

	
	Work
	42.2%
	
	35.2%

	
	Shopping
	15.7%
	
	17.6%

	
	Social activity
	4.8%
	
	5.5%

	
	Others
	8.4%
	
	

	Mode of transport
	Private car
	
	
	46%

	
	Bus
	
	
	10.3%

	
	Motorbike
	
	
	29.9%

	Primary reason for using the mode
	Not owning a private car
	46.3%
	
	

	
	Faster
	
	
	52.3%

	
	Cheaper
	15.9%
	
	15.9%

	
	Convenience and Availability
	53.7%
	
	42%

	
	Comfort
	1.2%
	
	33%

	
	Safe and secure
	3.7%
	
	12.5%

	
	Others
	2.4%
	
	


Table 3 Public perception of future use of paratransit

	
	User
	Driver
	Non-user
	Civil Servant

	I will ride more paratransit, if there is an improvement in safety
	84.5%
	59.7%
	66.3%
	86.5%

	I will ride more paratransit, if there is an improvement in security
	83.1%
	59.5%
	66.7%
	87.5%


Table 4 Binomial Logistic Models based on User’s Perception

	Variables
	Willingness to use in the future provided there is an improvement in safety aspects
	Willingness to use in the future provided there is an improvement in security aspects

	
	B
	Sig.
	B
	Sig.

	Constant
	1.444
	.360
	.403
	.741

	Sex [1 if male, 0 otherwise]
	
	
	-2.081
	.016

	Age [1 if 20 – 30 years old, 0 otherwise]
	-4.765
	.004
	
	

	Age [1 if 30 – 40 years old, 0 otherwise]
	-5.063
	.008
	
	

	Marital status [1 if married, 0 otherwise]
	
	
	2.752
	.005

	Education [1 if senior high school, 0 otherwise]
	
	
	-1.693
	.047

	Occupation [1 if student, 0 otherwise]
	
	
	3.978
	.002

	Mode ownership [1 if owning motorbike, 0 otherwise]
	2.498
	.092
	
	

	Mode ownership [ 1 if owning passenger car, 0 otherwise]
	1.942
	.065
	
	

	Paratransit as a primary mode [1 if yes, 0 otherwise]
	2.604
	.089
	2.578
	.025

	Trip number1 [1 if once per day, 0 otherwise]
	-2.177
	.035
	-3.259
	.002

	Trip distance [1 if 2 – 5 km, 0 otherwise]
	2.402
	.069
	
	

	Trip purpose [1 if work, 0 otherwise]
	2.276
	.064
	
	

	Omnibus tests of model coefficients

((2; df; sig.)
	32.000; 8; .000
	27.506; 6; .000

	Hosmer and Lemeshow test ((2; df; sig.)
	2.958; 8; .937 
	6.836; 7; .446

	-2LL
	40.388
	48.551

	Cox & Snell R2
	.317
	.276

	Nagelkerke R2
	.548
	.468

	Percentage Correct
	89.3
	91.8


Table 5 Binomial Logistic Models based on Non-User’s Perception

	Variables
	Willingness to use in the future provided there is an improvement in safety aspects
	Willingness to use in the future provided there is an improvement in security aspects

	
	B
	Sig.
	B
	Sig.

	Constant
	9.231
	.000
	1.224
	.544

	Sex [1 if male, 0 otherwise]
	-1.770
	.026
	-2.726
	.002

	Mode ownership [1 if bicycle, 0 otherwise]
	6.989
	.001
	6.064
	.002

	Mode ownership [1 if motorbike, 0 otherwise]
	-3.665
	.007
	-3.153
	.006

	Mode number in family [1, 2, 3+]
	-1.618
	.004
	-1.172
	.023

	Primary mode for travel [1 if private car, 0 otherwise]
	-3.375
	.019
	-3.370
	.002

	Travel time [1 if 20 – 40 min., 0 otherwise]
	1.740
	.076
	
	

	Travel time [1 if more than 40 min., 0 otherwise] 
	2.198
	.058
	
	

	Trip number per day [1 if once, 0 otherwise]
	-1.422
	.054
	-1.294
	.061

	Reason for using current mode [1 if faster, 0 otherwise]
	-1.567
	.043
	
	

	Reason for using current mode [1 if cheaper, 0 otherwise]
	-3.458
	.014
	
	

	Reason for using current mode [ 1 if more comfortable, 0 otherwise]
	-2.245
	.015
	-2.162
	.006

	Reason for using current mode [1 if available everywhere, 0 otherwise]
	-3.240
	.002
	
	

	Experience in making use of paratransit [1 if yes, 0 otherwise]
	
	
	6.905
	.004

	Omnibus tests of model coefficients

((2; df; sig.)
	48.210; 12; .000 
	50.658; 8; .000

	Hosmer and Lemeshow test ((2; df; sig.)
	4.383; 8; .821
	5.128; 8; .744

	-2LL
	67.168
	66.090

	Cox & Snell R2
	.411
	.427

	Nagelkerke R2
	.572
	.591

	Percentage Correct
	82.4
	79.1


Table 6 Estimation of Relationship between Constructs and Variables 

	Relations
	Unstandardized
	Standardized
	p-value

	Image of safety ( Seriousness of the problem 
	1.375
	.297
	.052

	Image of security ( Seriousness of the problem 
	2.301
	.605
	.022

	Future of paratransit ( Image of safety
	.050
	.409
	.125

	Future of paratransit ( Image of security
	-.088
	-.587
	.166

	Future of paratransit ( Seriousness of the problem
	.549
	.964
	.117

	Level of accident ( Seriousness of the problem
	1.000
	.220
	

	Level of criminal incident ( Seriousness of the problem
	4.674
	.858
	.038

	Use more paratransit provided safety is improved ( Future of paratransit
	1.000
	.314
	

	Use more paratransit provided security is improved ( Future of paratransit
	-.419
	-.142
	.183

	(2 = 13.550; df = 6; p-value = .035; NC ((2 / df) = 2.258

GFI = .970; AGFI = .896; NFI = .847; IFI = .908; CFI = .897; RMR = .044; RMSEA = .093


