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Abstract
Household travel surveys response rates are decreasing. To reduce this bias of non-response, we initiated a project of a web survey in parallel of the household travel survey conducted in face to face in Lyon. The idea is to propose to households who refuse to respond or are not reachable after a certain number of attempts to respond by the web. The two main objectives of this research are to test the feasibility of a web survey for non-respondents and compare mobility results of both survey modes. Data is still not available for this article, but will be at our disposal in 2007 in order to give some results for the presentation.
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Introduction

Survey response rates are decreasing over the world (Atrostic, Burt, 1999). Household travel surveys follow the same tendency. Even if weighting procedures allow to reduce the incidence of non-response (Sammer, 1997), it is always necessary to postulate that people with some socio-demographic characteristics who do not respond to a survey have the same behaviour than people with the same socio-demographic characteristics who respond. But evidence seems to indicate that it is not always the case for travel (Richardon, Ampt, 1993; Richardson, 2000; Ampt 1997; Murakami, 2004). Therefore, survey non-response might produce bias (Zmud, 2001). Efforts are made to increase response rate for traditional survey by improving the questionnaire, reducing respondent burden, increasing reminders… Even if results are generally positive, it is in most cases not sufficient. 

To reduce this problem, we initiated a project of a web survey in parallel of the household travel survey conducted in Lyon. The main survey is still realised with the same methodology used as for the previous surveys (CERTU, 1998), households being interviewed at home in face to face (11.000 interviews have been done between October 2005 and March 2006). The idea is to propose to households who refuse to respond (about 18% of the sample for the last survey in 1995) or are not reachable after a certain number of attempts (about 17%) to respond by the web. Those households are informed by a letter, with two reminders, of the possibility to respond by web.

This new and interactive mode of data collection offers to the respondents the possibility to choose a more appropriate moment to complete the questionnaire, and does not require to set an appointment with the interviewer. However, Internet penetration rate is still low, and users capabilities and equipment vary a lot. If Web surveys allow to reduce the non-response rate, the generalization of the results to the whole population remains an issue (Myles & Tibert, 1998). Moreover, the implementation of a Web survey raises specific problems, in terms of design and administration of the questionnaire. Lyon households travel survey, is traditionally administered in face-to-face by experimented interviewers. Propose an on-line survey requires an auto-administrated questionnaire. That is why it is important to work on its attractiveness, its simplification and its technical feasibility to not discourage potential respondents. The task is particularly complex with regard to the collection of individual trips.

Last but not least, if the launch of a web survey makes it possible to study behaviours little represented up to now (hyper-mobiles households, with shifted schedules...), the question of data comparability remains entire (Stopher & Jones, 2003). Although no similar experiment (web/face-to-face travel survey) was reported in the literature, we will return on mixed surveys examples (postal/Web) to try to understand the differences noticed. More generally, it seems important to consider recent evolutions of the society (as technological development, citizen aversion towards interviewers, schedule constraints...) and new needs (as slow modes, multi-activities...) to improve the methodology of the households travel survey (Kalfs & Van Evert, 2003).

This paper initially discusses web potential for households travel surveys, especially in a mixed modes framework (section 1). Then, some thoughts on Lyon on-line questionnaire and the choices operated compared to its paper version are provided (section 2). Finally, we will present the preliminary results of the Lyon web travel survey and give some perspectives for future households travel surveys (section 3).

1. Web potential for household travel survey

Considering the democratisation of data processing and Internet access, web surveys are promised with a fast development (Sills & Song, 2002). Usually used in specific fields like marketing, it seems interesting to wonder now about the relevance of these new media for travel surveys, and determine under which conditions the use of the Web can increase data quality, by taking account of the non-respondents to traditional face-to-face surveys.

The main limit of Internet is the penetration rate, too low to consider French Internet users as representative of the French population. Nevertheless, Internet surveys can be representative of specified segments, as students or workers, when an exhaustive and accurate e-mail list is available. Today, the optimal solution consists in integrating this new media in mixed modes surveys. The idea is to propose some households to respond by web, while keeping the traditional method of data collection in face-to-face.

1.1 Definitions

First, it is interesting to define the concept of Web survey. We must distinguish on-line surveys from those diffused by email (message including some questions, or e-mail with letter and questionnaire attached). In this paper, we will only consider surveys carried out on Internet, according to the methodology used for the Lyon households travel survey. This mode allows a great interactivity with the respondent, in spite of the absence of interviewer to introduce the questions.

Web surveys can also be very different, according to the mode of sampling, the accessibility, the design of the questionnaire, and the alternative modes of data collection available. Classifications were given in the literature. Couper (2000) and Bradley (1999) discriminate Web surveys according to the mode of recruitment, which directly impacts the representativeness of data and statistical inference possibilities. Alsnih (2006) considers the questionnaire access, which can be universal, closed by a login and a password or hidden on a site (“pop-up”). Dillman & Bowker (2001) insist on design and distinguish questionnaires containing a question by page from those where all questions can be visualized on one page, thanks to the elevator. Recently, some surveys are exclusively conducted on-line, especially if the aim is to study behaviours or opinions of Net surfers population, and others combine several modes of data collection.

Net surfers differ according to their attitude by completing a questionnaire (Bosnjak & Tuten, 2001). Some authors were interested in respondents behaviour when they fill out an on line questionnaire. It is possible to distinguish the “optimizers”, which pay a great attention to the questions and provide very precise answers, from “satisficers”, which give brief answers to limit their effort (Krosnick & Alwin, 1991). 

1.2 Why such a passion for web survey?

Households travel surveys are generally long and expensive to implement. The objective is to survey a sample of households or individuals, about their daily trips, using a quite complex questionnaire in order to infer data for the whole population. This kind of survey is usually managed in France in face-to-face, all household members more than 5 years old being surveyed. But respondents are not always available together to answer the survey and the decreasing response rate suggests many questionings on this methodology (in Lyon conurbation response rate was 65% in 1994/95 and decreased to 53% in 2006). Evidence seems to indicate that people who do not respond to a survey do not have the same travel pattern than people who respond (Richardon & Ampt, 1993; Richardson, 2000; Ampt 1997). Web media offers an opportunity in complement to traditional media to reduce non-response in household travel surveys.

Variable costs are low in a web survey, compared to a traditional face-to-face survey (no staff, no paper, no coding or data input…). The use of this new media makes it possible to reduce the average cost by contact. Marginal cost are very low even if fixed costs might be higher, due to the development of the web questionnaire, but design can easily be stored and re-used later. Thus, this media remains the least expensive, especially for large samples (Schonlau et al., 2001; Couper, 2000). It is also possible to present questions or answers in random order, without supporting additional costs (no paper documents).

The web provides greater interactivity, like the customisation of questions and answers. This mode of computer-assisted data collection also allows an instantaneous checking of the provided answers (Shonlau et al., 2001; Adler et al., 2002; Stopher et al., 2004). Error real time checking allow too analyse responses validity. It is then possible to send requests to the interviewee for clarification or correction in case of inconsistency. The quality of collected data can be improved and thanks to dynamic filters respondents do not have to answer to irrelevant questions, the clearness of the questionnaire allowing to reduce their level of frustration (Gunn, 2002). 

Moreover, on-line surveys are easier to manage than postal surveys. They allow real-time entry of data, without any physical effort to send back the questionnaire by post (Alsnih, 2004). Data collection and data processing are thus faster than in other traditional modes. It is also possible to analyse respondent behaviour by collecting for example the time spent on each question, the number of partial or total stops, as well as the surfing pattern.

Lastly, this less intrusive media allows to recruit some potential respondents who are not available during the week (Christensen, 2006) or do not want to set up an appointment with an interviewer at home. Surveyed people are free to respond at home or at work, at an appropriate schedule (Ampt, 2003). Then, the technology used makes it possible to fill out the questionnaire by part, collected data being stored in a database and recalled later thanks to a password.

1.3 Main limitations of web-based surveys

The potential of web for collecting travel data appears to be high. However, this media presents some methodological limits, which should be considered. Usually, the authors distinguish four major sources of errors in web surveys (Dillman & Bowker, 2001; Alsnih, 2006): coverage error, sampling error, measurement error and non-response error.

To respond to an on-line questionnaire, households need to have a computer and an Internet connection. Although French population multi-media equipment and Internet penetration rate on the territory are growing, they remain still weak (Table 1) to permit the launch of a travel survey on the web only.

	Table 1
Internet penetration rate in France


	

	
	

	
	Population

(2006 est.)
	Internet Access

(18 sept 2006)
	Evolution

(2000-2006)
	Penetration rate (%)

	
	
	
	
	

	France

European Union
	61,004,840
462,371,237
	29,521,451
239,881,917
	247.3 %
157.5 %
	48.4 %
51.9 %

	
	

	Source: http://www.internetworldstats.com/stats4.htm (site visited on November 2006)
	


Moreover, we can differentiate Net surfers according to their equipment (navigator, connection type…) and their Internet skills (Bradley, 1999). According to the complexity of the questionnaire, some of them will not be able to download pages, others will have difficulties to answer the questions (use of unrolling menus, questions validation, access to the following pages…). So, even if the selected households have an Internet connection, they are probably not all at ease with the use of these new media. It is possible that not only the socio-demographic characteristics of the Net surfers differ from those of the whole population, but that they also vary according to the type of hardware owned (Alsnih, 2006). Thus, the sample generated by a web travel survey is generally not representative of the target population, and data cannot be generalized to the whole population by statistical inference (Resource System Group, 2002; Alvarez & Van Beselaere, 2003). Lastly, the presentation of the questions may vary according to the browser used and can modify the answers. It is not obvious that these non-responses, total or partial, are not related to the mobility behaviour (Bonnel & Madre 2006). Low response rates are a potential source of bias.

Unlike other survey modes for which sampling databases often exist (even if most of the time they are not bias-free), the construction of the sample is often more complex for a Web-based survey, because generally a sampling base of e-mail addresses from which to draw the sample is not available for the whole population of an area (Arentze et al, 2005). The lack of an e-mail address database means that other recruitment methods must be used (face-to-face, telephone, postal, Internet, etc.). It is therefore often more difficult to check that the sample is representative of the whole population (Couper, 2000; Crawford et al., 1999; Couper et al., 2001). The use of closed access surveys can therefore be desirable.

Because web surveys are self-administrated, the risk of abandonment in the course of the survey is high (Bates, 2001). Last experiments show two crucial moments, when Net surfers are likely to give up the questionnaire: when a complex grid of questions/answers appears, or when they have to fill out their e-mail address (Solomon, 2001). Some technical issues are also specific to web surveys. Server unavailability or excessively long data loading times can discourage certain respondents who abandon the questionnaire without the reason of this behaviour being known of the survey administrator (Dillman & Bowker, 2001). 

The administrator of a Web survey must consider two other constraints: the cost and the control of respondent. The time required to download Web pages represents a cost for interviewee. It could be the time spent in front of the screen, or the connexion length, for those who do not take advantage of an unlimited package. If Internet skills vary substantially, the questionnaire must be short to avoid abandonment. An effective mean to reassure respondent is to put a progression bar on each page (Couper, 2000), but we will consider later the design of the questionnaire, and its constraints related to technological disparities. If variable costs of questionnaire management and data collection are marginal, a Web survey generates important fixed cost, as the development of an on-line questionnaire requires time and specific skills (Schonlau et al., 2001).

In addition, it is difficult to control “who” is really hidden behind the computer. This limit, suitable for self-administrated questionnaires as the virtual interviewer cannot check the identity of the surveyed person, is not without consequence on the relevance of collected data. The respondent cannot obtain precision on concepts, and can easily omit some answers or to “click” without really thinking to the meaning of the questions.

To conclude, from surveyed point of view, data confidentiality remains an issue (Table 2). Although authors showed that some Net surfers are familiar with contact customisation (Yun & Trumbo, 2000), intrusion of data processing in private life and viruses proliferation are disturbing. So, it seems better to ensure data confidentiality by using protected servers, and to set up firewalls to guarantee files safety (Shannon et al., 2002).

	Table 2
Advantages and concerns with web-based surveys


	

	
	

	Advantages
	Concerns

	
	

	Low average cost

Fast response rate

Easy to send reminders to participants

Easy to process data

Dynamic error checking capability

Option of putting questions in random order

Ability to make complex skip pattern 

Option to customize surveys
	Questionnaires do not look the same in different browsers and / or monitors

Respondents may have different levels of computer expertise

Concerns about data security on the server

Difficulty to select random samples from general population

Concerns with privacy of the data

Participants might answer differently to Web-based surveys

	
	

	Source: Adapted from Web-based surveys: changing the survey process (Gunn, 2002)
	


1.4 How to include web technology in household travel surveys?

We showed that it is not recommended to conduct an exclusive Web survey if the aim is to collect representative data of the whole population (Bonnel, 2006). But it is important to think about the possible use of Internet in travel surveys, and to explore the combination of several survey modes like face-to-face, web and telephone (Couper, 2000; Gunn, 2002; Lozar Manfreda & Vehovar, 2002). In our study, we propose the web option only to the households who remain not reachable or who refuse to respond to an interviewer in face to face.

These two modes have very different characteristics (media used, design, possible length of the questionnaire…), which impact directly their performances. A combination of various modes seems interesting, since it could be a way to reduce sampling error: households who see themselves proposed a web questionnaire have been before recruited by a probabilistic method (even if only those who have an Internet connexion are able to respond). Recently, by using different modes to collect personal information, it is possible to increase data quality: some people are familiar with Internet and are especially willing to answer if this media is available, but not with another more intrusive media.

	Table 3
Relative merits of modes of primacy data collection


	

	
	

	Attributes
	Face-to-face interview
	Internet questionnaire

	
	
	

	Coverage

Response rate

Data quality

Language / Literacy

Complexity of questions

Cost

Quality control
	++++

++++

++++

++++

+++

+

++
	+

+++

++

++

+++

++

++++

	
	

	Source: Morris & Adler (2003), adapted from Ettema et al., (1996)
	


+, ++, +++, ++++ represents an ordinal scale with ++++ indicating the best score

Let people choose a mode of data collection is not without risk on the validity of the survey, some differences in the questionnaires used might influence the answers (Dillman & Christian, 2003). It is thus preferable to build a simple questionnaire, which will be adaptable easily on the Web without requiring any major change (Cobanoglu et al., 2001). On the other side, a web questionnaire containing many filters is likely to lead to a very complex paper version, not easy to use for a postal or a face-to-face survey (Alsnih, 2004). In addition, collection of information through different media (Web, face-to-face interview) can generate not comparable results. For example, some cultural differences are subjacent to the media chosen to participate to a survey (Morris & Adler, 2003). The households who respond by Internet may have different travel pattern from those who prefer a face-to-face interview. These differences should be considered for data processing, in order to produce representative results.

During a face-to-face interview, communication is primarily auditive, whereas the Web uses visual language (numerical texts, graphs and information which appear to the Net surfers (Couper, 2000)). The size and the type of the letters, but also their colour, animations and symbols are presentation details which add understanding to the text, but can also move away the respondent from the meaning of the questions. These various signals, which might be conflictual messages, can thus affect the response rate and the quality of computed information (Dillman et al., 1998b). This effect often occurs in web questionnaires, because the use of multi-media authorizes the combination of several languages (Table 3). So, a mixed modes survey, using the web and some face-to-face interviews generates comparability issues (Dillman et al., 2001). Lastly, to ensure consistency in the design and not introduce measurement error, it is useful to check the presentation of the questionnaire on old browsers versions, likely to be used by Net surfers (Dillman & Bowker, 2001).

2. Development of an on-line survey

Our research consists to test a methodology adapted to collect information on daily trips by Internet. The design plays a considerable part, since it affects not only the response rate and the probability of abandonment, but also the reliability of the results (Couper, 2002). Thus, according to the objective of the survey and the type of questions used, the design of the questionnaire will strongly vary. If the web can improve data quality, it is important not to increase respondent burden by setting up too complex design (Bonnel & Madre, 2006). That is why technical considerations should balance the user-friendliness of the questionnaire. We will first focus on general bases useful to implement a web questionnaire (section 2.1), before looking in details at the experiment conducted in Lyon (section 2.2).

2.1. General bases 

The questionnaires used in France for households travel surveys, run in face-to-face, are long. 1 hour 30 minutes on average is required (each individual from 5 years old and more is interviewed). Thus, standard questionnaire has been simplified, since people concerned with Web surveys are often in a hurry, and do not want to spend too much time to respond.

To encourage respondents, Web assets (interactivity, graphics and sounds potential…) should not be used in an abusive way. A comparative experiment shows a higher response rate for a simple web questionnaire than for a more sophisticated one (Dillman et al., 1998b). A too complex questionnaire can also divert the Net surfers, especially those who are not at ease with the use of Internet. Filters can be a solution to simplify the self-administration of the survey by asking only some relevant questions. In addition, in a mixed-modes fieldwork, a too sophisticated questionnaire, which could appear customised on-line, will be difficult to translate for a postal or a face-to-face survey.

The issue of non-response items is more important in a Web survey than in a face-to-face survey, due to the lack of interviewer. When a question is left without answer, it is possible to send a reminder to the respondent, or make the answer compulsory by preventing the display of the following page. In this case individuals who prefer not express themselves on one part of the survey might be frustrated and are likely to give-up the questionnaire or to give “false” answers.

Most of the recommendations concerning the structure of a Web questionnaire (introduction content, numbers of sections and filters, limited use of opened questions, implementation of pre-tests and impact of material incentives) rise from other survey modes (Gaddis, 1998). However, the use of Internet generates new issues. The introduction must be welcoming and reassuring concerning the safety and the confidentiality of the site (Dillman et al., 1998a). As of first pages, information on required handling to “surf” on-line is provided, and remains available after. Time to fill out the questionnaire is indicated, and a progression bar appears on each page. Terms such as “finally” can also be used in the last part of the survey, to indicate that the questionnaire is close to end. These details can decrease frustration and avoid abandonment with some questions of the end, great source of dissatisfaction for the administrator of the survey (Gunn, 2002). Thus, a Web questionnaire should be concise, and split by parts (Gunn, 2002). Lastly, the main objective of the survey administrator is to plan the way in which respondents will apprehend the questionnaire, in order to encourage them to deliver all desired answers (Dillman et al., 1998a). 

From a technical point of view, it is obvious that the questionnaire must be designed in order to remain the same whatever the type of hardware and browser used by Net surfers. Moreover, interviewees can be temporarily disturbed at home or at work, and constrained to give up the questionnaire. One solution consists in assigning a personal password per selected household, who should be entered to display the survey. Then, if the questionnaire is structured, it is possible to store the answers at the end of each part. This backup asks short loading time, and allows the respondent to recall the questionnaire in progress. These identifiers enable also the administrator to control the sample, as a same individual cannot fill out several questionnaires.

Display all questions on only one page, the elevator easily allowing the displacement of the cursor on the screen, is a way to reduce response time and generate less non-response items. However, the method affects the results reliability, by producing more similar answers (Gunn, 2002). On another side, display one question by page enables the administrator to analyse later the behaviour of net surfers, and do not worry the respondent by proposing a too long questionnaire. If this form is chosen, it is advised to provide flexibility on-line, using for example “previous page” and “next page” buttons (Smith, 1997).

Questions progressiveness should be respected (Frary, 1996). Simple questions, in relation to the survey are put at the beginning, in order to encourage net surfers to get in the questionnaire. Then, more complex questions appear, before ending by personal ones. Knowing socio-demographic characteristics allows statistical processing. Generally, too complex scales are proscribed, because they require a great mental effort and often lead to abandonment or measurement errors (Dillman et al., 1998a).

Lastly, it is essential to carry out tests, to check the understanding of the questions and the technical feasibility of the survey, to consider a realistic response time and to position the filters (Alsnih, 2004). These tests initially concern some people familiar with the subject, in order to evaluate the relevance of selected methodology. Then, the final version of the questionnaire could be diffused on a larger scale (people with various socio-economic characteristics).

The first contact is very important, because it mainly determines respondent’s choice to fill out the questionnaire. Generally, a letter is sent (when the electronic address is unknown, the traditional methods like telephone or postal way remain the main solution) to the households of the sample. This letter informs of the coming survey, legitimates it while insisting on the responsible authorities, reassures on the data processing confidentiality, provides an estimated response time as well as the co-ordinates of a contact (free phone number or e-mail address) (Alsnih, 2004).

In Lyon experiment, the letter was sent by mail because the electronic address of the selected households was unknown. It mentioned the accurate address of the website where the questionnaire is available, a moderate response time (20 minutes), as well as personal login and password.

2.2 An application: the Lyon web survey

In order to reach households non reachable in face to face or those who refuse to receive an interviewer at home, we proposed to those households to respond through the web. There is no similar experiment in France, and data comparability with standard interviews carried out in face-to-face has not been tested yet. The design of the Web questionnaire is touchy, since we need to take into account the constraints of the standard version developed by the CERTU (organism in charge of urban household travel survey methodology at French national level) (CERTU, 1998), but also consider Web specificities.

2.2.1. The CERTU standard questionnaire

In France, urban households travel surveys are realised according to a standardised methodology developed by CERTU (CERTU, 1998). The CERTU Standard questionnaire is organized in four parts, to collect successively:

· characteristics of the household and housing,

· socio-economic characteristics of each household’s member,  

· daily trips of each household’s member from 5 years and more, carried out a reference day, 

· opinions of a member from 16 years and more. 

The significant number of questions often involves long interview, as all the household’s members must be surveyed personally. Proxies are not allowed to avoid partial or low quality answers (Stopher et al., 2006). 

To reduce survey duration and because it remains difficult to interview simultaneously on-line several household’s members on their daily trips, for the same reference day, it seems preferable to limit the survey to one household member only (from 11 years and more). 

It was not possible to transpose on-line the standard questionnaire, since the use of the web requires the development of a shorter questionnaire. We did it with as less simplification as possible by preserving socio-demographic questions useful to identify household’s profile and trips questionnaire. We worked on the telephone questionnaire version, developed by CERTU for the French medium cities. This one is relatively short (20 mn in average per individual), and easier to put on the Web, since telephone interviews are assisted by computer (CATI). 

The Transport Economic Laboratory was in charge of the preparation of the Web questionnaire, which has been validated at the end of 2005 by all implied authorities (CERTU, SYTRAL (Lyon public transport authority in charge of the Lyon household travel survey), CETE (supervisor of field work) and developed in 2006 by Conversoft (consulting firm). Face-to-face interviews took place between November 2005 and May 2006. Households who did not want to welcome an interviewer at home received a letter which asked them to fill out the questionnaire by Internet. A similar letter was also sent to the households not contactable after 8 attempts. These letters insisted on the new media available to participate to the survey, especially on the fact it is more flexible. Two waves of postal mailing have been carried out, in order to limit the time between the face to face refusal and the web survey. The first occurs in March 2006, after winter holidays, the second in May 2006, after Spring holidays.

2.2.2 Data collection

The Lyon web questionnaire is structured in four parts, or “blocks”. We distinguish questions relating to the household, the respondent, daily trips data, and complementary questions about the household multi-media equipment and level of income. This order slightly differs from a face-to-face interview, but in a self-administrated questionnaire some personal information are difficult to collect. To not worry the interviewee, we chose to begin the questionnaire with simple questions about car ownership, mobility behaviour, and the main socio-demographic characteristics of household’s members. More intrusive questions like income are mentioned at the end of the questionnaire.

Web surveys allow enforced response to all questions in order to avoid item non response. But this might be perceived as a high burden by some respondents which are forced to give a response when they do not want to do it (whatever the reason is) or in a format which is not adequate to their mind. This problem is manageable when there is an interviewer, but with non-administered questionnaire the risk is high to observe survey abandonment. We therefore always supply a loophole (“Don’t know” or “Other, to specify”). 

Information relating to the household and the respondent

Despite only one individual fills out the questionnaire, it is important to know the characteristics of other household’s members. The first question asks for the age, the sex and the occupation of all household’s members, while being based on information provided by the respondent. First names are also required, in order to customize the questionnaire and establish a link with personal questions.

Home address data must be accurate. This variable is extremely important to analyse individual mobility. A detailed frame is proposed (n°, street, postal code, city and department) and a reminder is made if some information are missing. This will allow precise geo-coding of addresses.

Once considered the number of cars hold by the household, we ask for the possession of a driving licence. Then, come questions concerning the level of study, the type of occupied employment, and the accurate professional address. If some respondents do not know the address, they can give as precise information as possible like name of establishment, nearest public place, roads crossing… which are geo-coded later.

Several questions as the frequency of use of transportation modes for daily trips supplement the individual questionnaire (walking, public transport, private car, two-wheeled vehicles…). We also have some questions about the use of private car to go working and parking issues, as the possibility of parking or not a private vehicle near the working place strongly impacts its use. 

Knowing the multimedia equipment of the households seems particularly important in this survey, which is addressed to Net surfers. We thus added a question concerning the type of Internet home connection. This question is not directly related to mobility, and can be felt as an intrusion in the private sphere. That is why we put it at the end of the questionnaire. The income classes are similar to those used in the face-to-face questionnaire. We can think that “Don’t know” answer will be more often selected, as people are not used to reveal information related to their purchasing power in France (Pratt, 2003).

Information related to daily trips

The presentation of the questions differs according to the media use for the questionnaire (paper or on-line). Moreover, in front of a computer, respondents do not apprehend a survey in the same way than faced to an interviewer (Dillman & Bowker, 2001), since non-verbal aspects of the questionnaire (graphics, logos, interactivity…) can influence the answers (Smith, 1991). This result is particularly important for travel surveys, where individual data remain difficult to collect. 

It is already well known that activity-based approaches are more efficient than trip-based approach to collect mobility data on previous days (Jones et al., 1980; Stopher 1992, 1998). But French household travel survey methodology for urban area (CERTU, 1998) still uses trip-based approach. We have therefore decided to keep the same approach in order to increase the comparability between face-to-face and web surveys (Murakami & Morris, 2003). The structure of the trips questionnaire is presented in figure 1. Respondent has to notify first where she/he was at the beginning of the reference period, as well as the activity she/he carried out there. Then, questions follow the sequence of figure 1, until the time of departure of the last trip being posterior to the end of the reference period.

Generally, the concept of “trip” is not easily understandable by respondents. To avoid measurement bias due to different interpretations of this concept, interviewers usually give some information in face-to-face. However, Web surveys do not allow this interactivity, and the meaning of “trip” by Net surfers remains difficult to control. We have therefore proposed two simple examples in the introduction of the trip questionnaire. This information was tested during the pre-test survey and appears useful to improve the understanding of trip definition.

It is important to wonder about trip origin-destination data. In the usual face-to-face survey, the Lyon area is cut out in small zones. It is however difficult to set up this process on-line, and to ask Net surfers to choose the appropriate zone. Furthermore, it is more powerful to collect geocoded data when possible. We therefore ask for precise addresses being entered by the respondents. We can then use the information in order to geo-code later the localisation. Precise information should not be problematic for household address and in most cases for job or school address. Nevertheless it might be more difficult for other locations. We therefore offer the opportunity to give as precise information as possible likes land interest point, close road crossing….

Figure 1 Daily trips pattern



Source: Web questionnaire developed for the Lyon household travel survey (2005)

Anticipate respondents’ connection date is difficult if we want to benefit from the flexibility offered by the web which allow interviewee to choose the appropriate date and time to respond. It is therefore difficult to control the reference day used to collect trips information. In fact, the reference day (which corresponds to the last day of the week before the day of first connection) is automatically displayed. This method induces two main issues: if a lot of people are connecting during the weekend, Friday trips will be over represented. Moreover, the memory effort will be more important for Net surfers who answer on Sunday or Monday.

Interviewee does not always remember all trips carried out the day before in a chronological order. Some respondents probably wish to modify, add or remove data. At the end of the block “trips”, a summary table of collected trips guarantees a reliable display of the data, whatever the type of hardware used and the number of trips entered. Net surfers have to check this information, and can modify it or insert a new trip (suppression being an irreversible action, a message appeared to avoid handling errors, which can lead to withdrawal).

Many filters occur within the questionnaire. The aim is to avoid unreliable questions and the redundancy of the questions, which would lengthen the duration of the questionnaire and limit its credibility.

Lastly, some coherence tests operate. The objective is to check the structure of the response and to detect possible contradictions in real time (ex: arrival time < departure time). In this case, a message is sent to the Net surfer to ask for a change in order to obtain reliable data.

3. Preliminary results of the fieldwork

It was decided by SYTRAL (pilot of the household travel survey) to limit the survey to the central part of the conurbation (which corresponds to the “Greater Lyon” area i.e. about half of the sample size of the whole household travel survey). Response rate of the 2006 face to face survey was 53% for the whole area and close to 50% for the area of the web survey. 4,379 letters have been sent to households who refuse to respond to the traditional face-to-face survey, or were not reachable after 8 attempts (1,882 at the beginning of April and 2,497 in the middle of May 2006). The objective was to propose them to answer by web. A follow-up was implemented, to motivate households who did not fill out the on-line questionnaire. The survey administrator sent two reminders per household, between mid-May and the end of June 2006.

As of July 10th, 2006, around 370 full questionnaires have been stored in our database. That represents a global response rate of 8.5%, remaining that some households are not able to connect to Internet at home or at their working place (50% have a web access according to recent official statistics (table 1)). The reminders appear successful (Schaefer & Dillman (1998) indicate similar results on 13 web surveys), because they generate around 140 completed on-line interviews (figure 2). These results could seem small, compared to face-to-face survey which achieves a global response rate of 53%. But we shall recall that the survey was proposed only to a portion of households who have refused or who were not reachable after 8 attempts. Furthermore, due to the exploratory character of this survey we have had to face some constraints, especially with the software which was available at the company who has realised the face-to-face survey and the web survey (which represents only a small add-on of the face-to-face survey). With some improvements in the design of the survey, especially in terms of ergonomics, and in the follow-up of reminders we can expect higher response rate. Therefore, this result seems contradict one of the rare household travel survey which has used several survey modes (Adler et al., 2002). These authors conclude the article with “providing an Internet option had a small positive effect”. Nevertheless our research deals with face to face and web surveys when Adler et al. use telephone, mail and web. Furthermore they offer some respondents to choose the mode when we have proposed web only to those who did not respond in face to face. In our context web combined with face to face seem therefore more promising.

The Lyon household survey Internet website is closed since July 10th, 2006. Data are not yet available for this article (but we will be able to present some results for the presentation in June 2007). Moreover, we have to wait for data of the face-to-face survey to run some comparative analysis (data will be available in 2007).

The objective of the data analysis will be to assess the potential of Web for households travel surveys. Web population is known to be younger, with higher education level, with higher revenue… all variables that influence mobility behaviour even if this characterisation is less and less strong with web democratisation. Therefore in the first step we will analyse socio-demographics of web respondents compared to face to face respondents and to the whole population of the surveyed area. 

We have established that the media could influence response behaviour. Therefore the second step will be dedicated to travel behaviour analysis. Available research on household travel surveys, which compare web with other survey mode mainly concern postal or telephone mode (Resource System Group, 2002; Adler et al., 2002; Alsnih 2006). Trip rate seems to be higher in web survey than for the other modes especially compared to mail even some socio-demographics can partly explain some differences. Litvin & Kar (2001) have observed similar results in a tourism web-survey compared to a more traditional survey technique. We will then compare web data with face to face data. For this analysis we will take into account socio-demographics difference between populations which might generate different behaviours. The analysis will begin with the number of trips. Comparisons of administered data (face to face or telephone) with self-administered data (mail) indicate that short trips might be more often omitted when there is no interviewer (Bonnel, 2003; Bonnel, Le Nir, 1998). The comparison will be therefore not limited to the number of trips, but we will also consider the number of tours (succession of trips and activities between the exit of home and the next way back) in order to assess if differences are mainly due to short trip omissions or if some tours are also omitted. The comparison will follow with trip/tour characteristics like transport mode, purpose, distance, time of day. If some behavioural differences are observed the last step will be to propose a method of data fusion of the two databases.

Moreover, the methodology used allows us to study net surfers behaviour, when they fill out the questionnaire (response time, number of connections, abandonment causes, non-response items…), and sometimes to understand why they did not participate to the standard survey (an e-mail address was available to send some comments). Last objective will be to give technical specifications to run another household travel survey through the web.

Figure 2 Number of web daily connexions
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Conclusion

Transport constitutes a strategic tool for urban policies. Travel behaviour data accuracy is necessary to ensure a durable development and management of infrastructures. The relevance of selected investments or policy will depend on the quality of collected data. It thus becomes crucial to construct a reliable survey protocol to obtain representative data at reasonable cost. In a perfect world, the methodology implemented would make it possible to survey the entire selected population according to a good quality/cost ratio, to reduce the non-response rate, to respect the cultural differences and to develop a reliable forecasting model (Morris & Adler, 2003). Unfortunately, it is not possible to reach all these objectives in a household travel survey. Recent technological advances, like the expansion of Internet, open new windows which have to be studied.

To improve data quality, the Web is used for the first time in France to support the traditional face-to-face method. If this new media offers a strong potential at lower cost, there is a great diversity of Web surveys in terms of quality (Gunn, 2002). The aim of the experiment was to capture some households who do not want to respond to the traditional face-to-face survey. The web is not considered as an alternative media to fill out the questionnaire, but as a complementary tool to survey non respondents.

At the end of the experiment, we will have to describe the population who answered on-line, and to characterize its travel pattern. We will focus on the main bias often meet with this new media; on-line respondents belonging to specific categories (young person, male, with a high level of education and incomes, large household…). Moreover, if we suppose that socio-economic characteristics of households who answer on Internet differ from those of the target population, we can think that their mobility habits are not the same (Resource System Group, 2002). The web can increase survey quality by generating information usually ignored. It could be a way to balance the growth of refusals endured by interviewers since many years.

The collection of travel data on-line generates also comparability issues (Lozar Manfreda & Vehovar, 2002). Some researches show that answers differ according to the mode selected. The development of a new web questionnaire with some differences compared to the one used in face-to-face (shorter, self-administrated, more filters…) may influence the answers (Dillman & Browker, 2001). One of our main objectives will be to carry out a comparative analysis of mobility behaviours, between households who answer on-line and those subjected to the standard questionnaire. The aim is first to check the potential of Internet to survey specific individuals, non receptive to traditional method (face-to-face). Then, the idea is to ensure that these additional results could be integrated with those generated by face-to-face, in order to increase the global quality of the survey. This research thus represents an important step for surveys and modelling.
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