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Mobility choices and climate change: Assessing the effects of social norms, emissions information and economic incentives

INTRODUCTION

According to the IEA (2018) transport accounted for one quarter of total world CO 2 emissions from fuel combustion in 2016 and these are still continuously increasing. After repeated alerts by climate scientists urging sharp reduction of anthropogenic greenhouse gas emissions, the sense of urgency seems to be felt on the policy side in the Paris Agreement (2015) and more generally in public opinion. Regarding transport it is recognized that improvements undertaken in vehicle energy efficiency will not be sufficient in the coming decades and that behavioral changes are also needed, such as shifting from individual to public (or shared) transportation vehicles or to lower-emission modes per passenger-km or even reducing kilometers travelled.

When it comes to behavioral changes to reduce transport externalities, carbon taxes (CT) and vehicle taxes are advocated by the majority of economists as the most efficient instruments [START_REF] Parry | Automobile Externalities and Policies[END_REF]. According to the OECD (2018), which analyzed carbon pricing in 42 OECD and G20 countries, the average "pricing gap" (difference between the current benchmark value of 30 euros per ton of CO 2 and the effective carbon rate including carbon tax and specific fuel tax) amounts to 21% for road transport and 58% for off-road transport. Moreover, this gap is narrowing at too slow a pace with respect to future benchmark values in 2030. A specific CT on fuel was introduced in France without public fanfare in 2014 in a period when fuel prices were rather low. In autumn 2018 its planned increase during a period of increasing fuel prices faced fierce popular opposition and was cancelled by the government. Indeed, public opinion can be very sensitive if not resistant to fuel tax increases.

Given the public sensitivity to economic incentives intended to reduce fuel consumption it is relevant to consider variants like carbon trading. Their roots in the economic literature can be found initially as a combination of economic incentive and quantity control, namely marketable or tradable permits [START_REF] Baumol | The theory of environmental policy[END_REF]. "Domestic tradable quotas" covering transport and household energy were initially proposed by David Fleming in 1996. [START_REF] Raux | A System of Tradable CO 2 Permits Applied to Fuel Consumption by Motorists[END_REF] and [START_REF] Raux | Downstream Emissions Trading for Transport[END_REF] discuss pros and cons of downstream carbon trading schemes in transportation (also known as personal carbon trading, PCT). A variant of PCT includes also housing energy and was recently empirically explored by [START_REF] Wadud | Personal Carbon Trading: Trade-off and Complementarity Between In-home and Transport Related Emissions Reduction[END_REF].

When compared with a CT potential supplementary outcomes are expected from PCT on psychological grounds rather than only economic ones [START_REF] Fawcett | Personal carbon trading: A policy ahead of its time?[END_REF]. Another hybrid instrument named "bonus-malus" (similar in principle to feebates, see [START_REF] Greene | Feebates, rebates and gas-guzzler taxes: a study of incentives for increased fuel economy[END_REF] has been shown also to have such combined effects in some applications (see literature review below).

Other than the stated preference studies on PCT effectiveness referred to in the next section we do not know of any research which systematically examines the psychological effects of various framings of carbon schemes on behavior, and which isolates these aspects from their pure economic effects. In this paper, by "framing" we mean the ways of presenting a choice based initially on objective economic properties (here the trade-off between travel price and travel duration) that change the informational context (information on CO 2 emissions), psychological aspects (social norms) or economic aspects (fiscal incentives).

The aim of this paper is to evaluate and compare the effectiveness of economic and psychological interventions in motivating environmentally responsible mobility behavior. We do so by the means of discrete choice experiments where we control for travel price and travel duration, while introducing in a controlled setting various framing conditions such as information on CO 2 emissions, an injunctive social norm and a descriptive one, and fiscal framings such as a CT, a bonus-malus and a PCT scheme.

The remainder of the paper is structured as follows. Section 2 provides a literature review and motivation for the research question. Section 3 describes the methodology of data production and analysis. Section 4 presents the results and section 5 discusses them.

LITERATURE REVIEW AND RESEARCH QUESTIONS

In their examination of instrument choice in environmental policy [START_REF] Goulder | Instrument Choice in Environmental Policy[END_REF] identify the main criteria at stake: they include economic efficiency (and costeffectiveness), distribution of costs and benefits (the equity issue), and political feasibility (also known as "acceptability" in the transport-related literature). They show that no single instrument is clearly superior per se, that trade-offs need to be made between equity and costeffectiveness, and that details in designing the instruments matter.

In his survey paper about the relevance of PCT, Starkey reviews the issue of equity (2012a) and concludes that, when compared with CT schemes, there is no advantage of PCT per se. Equity is recognized as of high importance for acceptability. [START_REF] Bristow | Public acceptability of personal carbon trading and carbon tax[END_REF] apply stated preferences techniques to explore the acceptability of various PCT compared with CT schemes. They conclude that there is no preference of PCT over CT and that design of the instrument (e.g. initial permits allocation in the case of PCT or revenue use in the case of CT) has a critical influence on schemes acceptability.

When it comes to implementation costs PCT schemes are obviously more costly than a straightforward CT, despite their administrative and technological feasibility (see for instance [START_REF] Raux | Downstream Emissions Trading for Transport[END_REF]. Until now one can only speculate that due to the huge expansion of the Internet and smartphone-based technology transaction costs are rapidly decreasing.

When it comes to effectiveness one psychological effect expected with PCT might come from making carbon visible at the end-user level, with a carbon account delivering frequent feedback on travel behavior (i.e. "carbon budgeting", see [START_REF] Capstick | Personal Carbon Allowances: A Pilot Simulation and Questionnaire[END_REF]. Another effect could come from the implicit social norm concerning acceptable consumption associated with a personal allowance fixed within the frame of a public policy. However, current evidence regarding the compared effectiveness of CT and PCT is mixed (Starkey, 2012b). The few studies which actually implement stated preferences methodology to analyze effectiveness of PCT schemes arrive at the same mixed conclusion [START_REF] Parag | Policy Attribute Framing: A Comparison Between Three Policy Instruments for Personal Emissions Reduction[END_REF][START_REF] Zanni | The potential behavioural effect of personal carbon trading: results from an experimental survey[END_REF][START_REF] Raux | Would personal carbon trading reduce travel emissions more effectively than a carbon tax?[END_REF], that is to say there is no evidence of greater effectiveness of PCT over CT.

Another instrument, the "bonus-malus", has been applied in France since 2008 to new car sales. "Bonus-malus" schemes are widely applied in vehicle insurance, where the premium paid by an individual customer varies according to his or her insurance claim history. In an environmental version (in France) the consumer-price of a new car is adjusted according to their CO 2 emissions per km. It is credited (bonus) when emissions are below some threshold (20 g CO 2 per km as of 2019, basically electric vehicles) or taxed (malus) when above another threshold (116 g CO 2 per km). This scheme showed unexpected success in encouraging purchases of small-engined cars when introduced in 2008. An econometric analysis [START_REF] D'haultfoeuille | Le coût du bonus/malus écologique: que pouvait-on prédire ?[END_REF] shows that the consumer reaction cannot be attributed solely to price change and is more complex than expected. [START_REF] Hilton | A tax can nudge: The impact of an environmentally motivated bonus/malus fiscal system on transport preferences[END_REF] have tested a hypothetical bonus-malus scheme using travel options (air and train) on populations of students. They showed that the bonus-malus has both a price effect and a social norm effect but also a potential motivation "crowding out" effect1 [START_REF] Frey | Not just for the money: An economic theory of personal motivation[END_REF][START_REF] Frey | Environmental morale and motivation[END_REF] on travel intentions if the size of bonus-malus is large.

There is a long tradition in the research literature regarding the potential of behavioral interventions based on attitudes and norms in incentivizing proenvironmental behavior in general and in the transport sector in particular. In their review, [START_REF] Steg | Encouraging pro-environmental behaviour: An integrative review and research agenda[END_REF] identify three kinds of motivational factors. The first is based on weighing cost and benefits, with the theory of planned behavior (TPB -Azjen, 1991). The second is based on moral and normative concerns through the role of values (prosocial, altruistic, biospheric, and so on), environmental concern, moral obligations (e.g. norm-activation model; NAM [START_REF] Schwartz | Normative influences on altruism[END_REF], and the specific influence of social norms through the focus theory of normative conduct [START_REF] Cialdini | A focus theory of normative conduct[END_REF]. The third kind of factor relates to affect, for instance in relation to the car ownership and use as instrumental, symbolic and affective. According to Steg and Vlek these three categories of factors proved to be predictive of at least some types of environmental behavior. Moral and normative factors seem more successful when behavioral change is of low cost for the individual.

Applications of this line of research in the transport field (for a recent review see Zavareh et al, 2020) include for instance: combining TPB and NAM to explain drivers' intentions to reduce or maintain their car use for commuting [START_REF] Wall | Comparing and Combining Theories to Explain Proenvironmental Intentions. The Case of Commuting-Mode Choice[END_REF] or to understand attitudes and behavioral intentions regarding air travel [START_REF] Davison | Air travel attitudes and behaviours: The development of environment-based segments[END_REF]; extending TPB with "personal norm" and "perceived mobility necessities" to explore the predictive capability of psychological factors on the ecological impact of daily mobility behavior [START_REF] Hunecke | Psychological, sociodemographic, and infrastructural factors as determinants of ecological impact caused by mobility behavior[END_REF]; evidencing the influence of social descriptive norms on selfreported reduction of car use (Kormos et al, 2014); and combining TPB, NAM, theory of risk perception, motives and environmental self-identity to explain active travel behavior [START_REF] Fallah Zavareh | Active travel as a proenvironmental behaviour: An integrated framework[END_REF].

As pointed out by Steg and Vlek contextual factors should obviously be added to these motivational factors in order to explain behavior, in our case the pricing regime of various transport options. To our knowledge very few studies try to explore the interaction of this kind of economic context (pricing regime) with various motivational factors apart from [START_REF] Hilton | A tax can nudge: The impact of an environmentally motivated bonus/malus fiscal system on transport preferences[END_REF] who studied the normative effects of a bonus-malus scheme.

Our research goes further by combining an explicit treatment of the context through carbon pricing schemes with various moral and normative factors through the test of social norms [START_REF] Cialdini | A focus theory of normative conduct[END_REF]. We will embed our treatments in a discrete choice framework (see methodology below) in order to rigorously control the effects of travel price and duration across various travel modes. These price and duration effects will be first measured in a control situation and then entered in combination through various treatments with the following factors.

First, personalized information is expected to influence behavior [START_REF] Howarth | Are European climate change awareness campaigns targeting correctly to encourage sustainable travel? European Transport Conference[END_REF]) so we will test this hypothesis by introducing information on CO 2 emissions of the trip on each travel option offered to the respondent. It is expected that providing this information will decrease the preference for high emitting travel options when compared with the control condition (without information). Then we will test the effect of two kinds of social norm, an injunctive and a descriptive social norm [START_REF] Cialdini | Crafting Normative Messages to Protect the Environment[END_REF]. Descriptive social norms characterize the perception of what most others typically do and injunctive social norms characterize the perception of what most others typically approve or disapprove. It is expected that each of these two norms might have a reinforcing effect added to the effect of information.

Second, we will test three ways of framing a fiscal incentive in pricing carbon. The first, carbon tax framing, is a conventional one. The aim of this test is to see if the motivation of an economic sanction on environmental grounds influences mode choice beyond the price effect. The second is a bonus-malus incentive wherein a malus increasing the initial price applies when the CO 2 emissions exceed a given threshold and a bonus decreasing the initial price applies when the opposite. We hypothesize that it conveys a social norm linked to the threshold above which there happens to be a malus, which adds to the injunctive social norm described above. The expectation is that the norm attached to bonus-malus will add further behavioral change when compared to the injunctive norm.

Third, we will test a PCT scheme. In this scheme quotas (or carbon allowances) are initially allocated to each individual. Following his or her travel choices, the individual's carbon allowances account is debited in proportion of emissions of the chosen travel mode. If the account balance is in the red the individual must buy allowances as required (at a price fixed by a public agency), but if it is in credit he or she may sell his or her unused allowances to the public agency. From the point of view of financial expenditure this scheme is similar to the bonus-malus one. Like the bonus-malus the quota scheme conveys a social norm linked to the initial allocation of quotas. However the framing is somewhat different: in the case of bonus-malus the target (threshold) refers to each single trip while with the PCT scheme the target refers to an initial allocation expected to cover all travel emissions. The aim is here to test if this difference in framing yields a different behavior.

METHODOLOGY

Firstly the experimental setting is described, followed by the design of the discrete choice experiments and then sample description, to end by the modeling strategy and the utility specification.

Experimental setting

As the aim is to explore how the choice between travel modes is modified in various framing conditions while controlling the tradeoff between price and duration of travel, the field experiment addresses long distance leisure travel. Such travel choices are distinct from routine daily travel behavior and lead to specific decision at each occasion. Moreover, the quantity of CO 2 emissions for each such travel decision is sufficiently large to yield significant values of decision parameters and to motivate the respondents to consider the trade-offs between the various alternatives conscientiously.

Participants were presented with a scenario in which they had decided to travel to a destination of their choice at about 1,000 km from their home location for a one weekvacation accompanied by a person of their choice. The one-week holiday duration aims at making ground transportation a relevant choice given the time necessary to travel this distance. Travelling with somebody else aims at making private car a plausible alternative given its cost. Participants had to choose between four different travel modes (air, car, bus, train) or renouncing travel altogether, in a series of choice situations with various combinations of travel price, duration and framing conditions.

As in a clinical trial a "control group" is established where only the price-duration tradeoff between travel modes has to be performed. For each of the subsequent experimental conditions another group of individuals is selected randomly and assigned to one and only one condition. This random selection allows making the assumption that the responses of any individual assigned to a given experimental condition can be compared with the responses of any individual assigned to another experimental condition. Moreover, because each group is assigned to one and only one condition the specific effect of the interventions introduced in each condition can be controlled.

The aim of the first experimental condition is to see if providing information on CO 2 emissions encourages pro-environmental behavior when compared with the control condition. In the screens showing the duration and price tradeoff between alternative transportation modes, the amount of CO 2 emissions associated with each travel mode is added. The quantity for a given mode is fixed regardless of travel duration (which is a simplification): 180 kg of CO 2 for train; 720 kg for air; 124 kg for bus (round trip for two persons for these three transport modes); 408 kg for car (roundtrip for the vehicle)2 .

In the second experimental condition an "injunctive norm" is added in order to assess the impact of such a psychological incentive. This injunctive norm was stated as follows: "The high level of greenhouse gas emissions in the atmosphere (such as CO 2 ) can cause dangerous climate change for the planet. Climatologists are already seeing many consequences such as melting glaciers or ice field. According to scientists, to limit these effects it is necessary that the whole humans reduce their emissions by half".

In the third experimental condition, a potential reinforcing effect by a "descriptive norm" is tested. The following sentence is added to the previous injunctive norm: "60% of French people personally contribute through their daily actions to reducing their emissions". This statement is adapted from results of Eurobarometer relating to environment (2008) 3 .

The last three experimental conditions involve fiscal incentives added to the CO 2 information and the injunctive norm. CO 2 information and the injunctive norm are kept as necessary to make the introduction of fiscal incentives plausible. In the fourth experimental condition a carbon tax is applied starting from the first unit of fuel consumed and thus of CO 2 emissions. The fifth experimental condition implements the bonus-malus scheme and the sixth and last experimental condition implements personal carbon trading (also named "quotas" in the following).

The control condition was run in June 2013 and was used to input parameters in the design of the subsequent experiments (see "Discrete choices design" below). The second experiment including experimental conditions 1, 2 and 3 was run in December 2013 and the third experiment including experimental conditions 4, 5 and 6 in June 20144 . Note that there are some cumulative aspects between framing conditions. In condition 2 an injunctive norm is added to CO 2 information presented in experimental condition 1, while conditions 3 to 6 add a descriptive norm, a tax, a bonus-malus and quotas respectively to the CO 2 emissions information and the injunctive norm presented in experimental condition 2.

Discrete choices design

Discrete choice experiments, as part of stated choice methods [START_REF] Louviere | Stated choice methods: analysis and applications[END_REF][START_REF] Hensher | Applied Choice Analysis[END_REF], involve various design issues which are linked, including the sample size, the number of choice situations submitted to the respondent and the number of attributes and levels including their ranges. We follow on this the methodology indicated by ChoiceMetrics (2014) and Rose andBliemer (2005, 2013). The NGENE software (ChoiceMetrics) has been used to generate the designs.

Regarding the levels of duration and price attributes a compromise was made between presenting realistic values and the statistical need for a large range of levels. An informal survey of travel prices proposed by travel agencies on the Internet led us to propose four price levels for a round trip for two people, that is 400, 500, 600 and 700 Euros, applicable to the four modes. Regarding one-way trip duration different levels were applied depending on the mode: air: 3h (direct flight), 5h, 10h (with connections); car and bus: 10h, 17h; train: 5h (high speed train), 10h, 17h.

The control condition was conducted on an orthogonal design in order to find prior values for the duration and price parameters to be used in the design of subsequent experiments (see [START_REF] Rose | Sample Optimality in the Design of Stated Choice Experiments[END_REF]. The sample size target was 300 individuals -in order to get accurate priors -who were each presented 6 choice situations. S-efficient designs were elaborated for each of the six subsequent experiments, with a sample size target of N=100 individuals in each condition, each individual being presented with 6 choice situations.

In the carbon tax scheme the tax level was given three values: 3, 5 and 10 Euro-cents per kg of CO 2 . This corresponds to respectively 30, 50 and 100 Euros per ton of CO 2 . Values of 30 and 100 Euros are listed in a French law dating from 20155 respectively for present time and for 2030 in order to give the right economic signal for optimal CO 2 reductions. Notice that, as said above, the quantity of CO 2 emitted by each travel mode is fixed. Thus the gross tax value varied between 4 € and 72 €.

These three same levels of unit tax are used in the bonus-malus scheme (unit bonusmalus per kg of CO 2 ) and the quota scheme (unit price of kg of CO 2 to buy or sell). Moreover, in the bonus-malus and quota schemes an additional attribute was respectively the threshold and the amount of quotas available. This attribute was randomly given three levels: 150, 300 or 500 kg of CO 2 . These levels were chosen in order to have varying situations of emissions over or under the threshold according to the various travel modes. Note that with this setting air emissions are always over the threshold (or amount of quotas) while bus emissions are always under. Overall, the design of the experimental conditions involved three attributes (travel duration, price, tax) in the tax scheme and four attributes (adding the threshold) in the bonus-malus and quota schemes. Thus the tax/reward value varied between -38 € (bonus or quotas to sell) and 57 € (malus or quotas to buy).

The attributes and levels are recapitulated in Table 1 Attributes Levels Duration Air: 3h, 5h, 10h Car, Bus: 10h, 17h Train: 5h, 10h, 17h Price 400, 500, 600, 700 € Tax, Bonus-malus, Quotas 3, 5, 10 €cents per kg CO2 Threshold (Bonus-malus, Quotas) 150, 300, 500 kg CO2

Table 1: Attributes and levels in the experimental design

Screen examples of one choice exercise for the control and each of the six experimental conditions are given in Appendix A. As it may be seen some alternatives may dominate others when taking only travel price and duration into account (e.g. air compared with bus and train). However, the respondent may trade-off these attributes against CO 2 emitted from his or her travel choice since the airplane emits much more than the bus or train. Note also that the order of presentation of mode alternatives (columns) was rotated along the 6 choice situations.

Sample description

The seven conditions were each conducted via an Internet panel provider6 on seven different samples, totaling 900 participants distributed in eight French urban areas (Paris, Lyon, Marseille, Toulouse, Lille, Bordeaux, Nice, Nantes). These eight areas were selected as they host the main French airports (in passenger traffic) connected to the world airline network. Each of the seven samples was selected as representative of the French population living in these urban areas according to the quota method (gender x age, household job status, urban area) with individuals aged from 25 to 70.

Among the initial 900 respondents who participated in one of the seven conditions, 16 persons chose systematically the "renouncing travel" option, which represents only 1.8% of the sample. This low percentage is an indirect indication of the quality of the survey protocol and we removed these respondents from the analysis. Moreover, the requirement that an individual of the panel participates to one and only one of the seven conditions was checked. Eight individuals of the Internet panel were found to have participated in two conditions and they were removed, which yields 876 individuals in all.

Furthermore, as our stated choice survey aims at making respondents trade off between travel price, duration and CO 2 emissions, and hence obtain accurate estimates of this trade-off, checking and cleaning of data is needed. Respondents may be non-trading (i.e., always choose the same alternative), have a lexicographic choice strategy (i.e. always choose an alternative on the basis of a subset of attributes) or behave inconsistently when compared to the axioms of rational choice behavior (for a discussion of these issues see [START_REF] Hess | Non-Trading, lexicographic and inconsistent behaviour in stated choice data[END_REF]. In our sample 125 people (14%) always choose the same alternative (no change): among them 53% always choose air, 24% car, 21% train and 2% bus. One of the explanations of these choices may be that respondents wanted to terminate quickly the survey by always choosing the same alternative. However the order of presentation of alternatives was rotated at each screen change so that the systematic choice of a given alternative involved scrolling the entire screen in order to find the right option. We favor the other explanation that is the respondents express an extreme preference for the chosen mode and so we keep these respondents. One drawback is a probable overestimation of preference for speed given the preference for air which is generally (but not always) the fastest mode (high speed train may be faster in some choice situations). Regarding the lexicographic strategy 234 respondents (27%) always chose the fastest alternative, expressing here again a strong preference for speed, but only 32% of them were in the no change category. 32 respondents (4%) always chose the cheapest alternative. Overall these two kinds of behavior may be interpreted as rational ones, expressing a strong preference for time savings or for cost savings. Finally, regarding inconsistent behavior, we detect 87 respondents (10% of the sample) who in any choice situation happened to choose an alternative while there was another faster and less expensive one (and with less CO 2 emissions in the case of conditions 1 to 6). This last category of respondents was eliminated from the study sample, giving 789 respondents for analysis.

The experimental protocol with the sample size in each condition is recapped in Table 2. Table 11 (in Appendix B) shows socio-demographic attributes of the sample in each of the seven conditions. Regarding gender, age, job status household and urban area, the constitution of the final sample reflects of course the initial quota target. For instance, 57% of the French population of the eight urban areas live in the Ile-de-France (Paris) region, that is to say about 12 million inhabitants. Moreover, in our sample 72% of the individuals are working or seeking a job and 20% are retired.

Regarding income, a question regarding the overall income (in 16 classes) of the household was asked at the end of the series of exercises. The non-response rate was 1%. The median income stated by the respondents is 30,000 euros per year, in line with the French population median income (net of income tax) which was 29,540 euros in 2013 (INSEE, 2016). Since the subsequent analysis is performed at the individual level, we computed a personal income based on the median of household income class and the composition of the household (number of "consumption units"), divided into 4 classes (less than 1200 euros per month, between 1200 and 1800, between 1800 and 2600, more than 2600).

Modeling strategy

We thus seek to estimate the modal choice where the individual i compares the different levels of utility associated with various travel alternatives and chooses the one that maximizes his utility.

For the individual i, the utility of the alternative j is (assuming a linear in parameters specification):

𝑈 𝑖𝑗 = 𝛽 𝑗 𝑋 𝑖𝑗 + 𝜀 𝑖𝑗 = 𝑉 𝑖𝑗 + 𝜀 𝑖𝑗 (1) where 𝑋 𝑖𝑗 is a vector of attributes including one for the alternative specific constant, attributes of travel mode alternative j (such as time or cost) for the individual i, and individual characteristics (such as gender, age or income and the different framing conditions) which do not vary with alternatives, 𝛽 𝑗 a vector of parameters which may be alternative specific regarding the mode attributes and are generally alternative specific for individual characteristics (as only differences in utility of alternatives matter) and 𝜀 𝑖𝑗 a random error term.

With the assumption that 𝜀 𝑖𝑗 is identically and independently extreme value distributed (iid), we obtain the well-known multinomial conditional logit model [START_REF] Mcfadden | Conditional logit analysis of qualitative choice behaviour[END_REF] with the probability that the individual i chooses the alternative j among the set of alternatives k expressed as

𝑃 𝑖𝑗 = Prob�𝑉 𝑖𝑗 + 𝜀 𝑖𝑗 > 𝑉 𝑖𝑘 + 𝜀 𝑖𝑘 ∀𝑘 ≠ 𝑗� = exp (𝑉 𝑖𝑗 ) ∑ exp (𝑉 𝑖𝑘 )
𝑘 However, the multinomial logit model suffers from three limitations which prevent its direct application in our study (we follow the discussion on specification for discrete choice experiments by [START_REF] Lancsar | Discrete Choice Experiments: A Guide to Model Specification, Estimation and Software[END_REF]):

• The first limitation is the well known independence of irrelevant alternatives axiom (iia): in our case for instance a change in the preference for air will probably have a different impact on the choice of other travel modes or renouncing travel, thus invalidating the iia axiom. • The second limitation is that since each respondent is performing repeated choice exercises, unobserved preferences may induce correlation across the choice exercises, which invalidates the iid errors assumption and implies taking account of the data panel structure. • The third limitation is the assumption of constant attribute weight across individuals:

given our sample selection it is wise to consider the possibility of different weights across individuals (preference heterogeneity).

This is why we implement the random parameters logit model (or mixed logit, see [START_REF] Hensher | The Mixed Logit model: The state of practice[END_REF] which allows to address these three limitations. In equation ( 1 

𝑃 𝑖𝑗 = � � exp (𝛽 𝑖𝑗 𝑋 𝑖𝑗 ) ∑ exp (𝛽 𝑖𝑘 𝑋 𝑖𝑘 ) 𝑘 𝑇 𝑡=1 𝑓(𝛽)𝑑𝛽
However, as pointed by [START_REF] Hensher | The Mixed Logit model: The state of practice[END_REF] one essential issue is the choice of the distribution of the random parameters, an assumption to be made by the analyst.

Another good candidate is the latent class model [START_REF] Greene | A latent class model for discrete choice analysis: contrasts with mixed logit[END_REF][START_REF] Hess | Advantages of latent class models over continuous mixed logit[END_REF][START_REF] Hess | Latent class structures: Taste heterogeneity and beyond[END_REF]. In a latent class logit model the respondent i belongs to a class c with probability 𝜋 𝑖𝑐 . In each class the choice probability is modeled as a logit and within the class the individual choices from one situation to the next are assumed to be independent. The probability for respondent i choosing the alternative j is

𝑃 𝑖𝑗 = � 𝜋 𝑖𝑐 𝐶 𝑐=1 � 𝑃 𝑖 (𝑗𝑡|𝛽 𝑐 ) 𝑇 𝑡=1
where 𝑃 𝑖 (𝑗𝑡|𝛽 𝑐 ) is the probability of respondent i choosing alternative j in choice situation t conditional on respondent i belonging to class c.

The main advantage over the random parameter logit model is that no assumption is required regarding the distribution of the random parameters. However the number of classes must be chosen, which is another assumption. Moreover, the class specific probabilities may be estimated as a set of fixed constants or linked (generally through another logit model) to individual characteristics.

In our various trials to estimate latent class models, the optimal number of classes was found to be equal to two. Introducing socioeconomic characteristics to explain class membership was inconclusive since none were significant.

The various models have been estimated with NLOGIT 6 (Econometric Software Inc.)

Utility specification

Various specifications regarding the generic or mode-specific characteristic of price and duration coefficients have been tested. The specification where travel time is mode specific but not travel cost performs statistically better than the others (both attributes generic or mode-specific). Thus we retain a specification when duration is mode-specific (i.e. duration of travel is valued differently according to travel mode).

The framing conditions are designated as "effects" in the equations below. Framing conditions apply at the individual level and like other individual characteristics (age, gender, etc.) they do not vary across travel mode alternatives. In discrete choice models estimating the differences in utility levels attached to each alternative, the only way to measure their influence is to make them alternative specific. Thus their coefficients are considered as modespecific, i.e. each framing condition influence varies with travel mode.

Since the various framing conditions involve some cumulative effect (e.g. condition 5 adds bonus-malus to condition 2, CO 2 information and injunctive norm), the differential effect of each framing condition is analyzed. That is condition 1 (CO 2 information) is compared with the control condition (no CO 2 information), condition 2 (CO 2 +IN) with condition 1 (CO 2 ) and then conditions 3, 4, 5, 6 with condition 2. Overall this yields six pairwise comparisons. In order to assess the differential effect of condition m with regard to condition k, we estimate the models on a sample aggregating the two subsamples which are faced with respectively condition k and condition m. The equations below show how the travel modes utilities are specified.

𝑈 𝑚𝑜𝑑𝑒 = 𝑎𝑠𝑐 𝑚𝑜𝑑𝑒 + 𝑑 𝑚𝑜𝑑𝑒 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 + 𝑝. 𝑝𝑟𝑖𝑐𝑒 + 𝑒 𝑚𝑜𝑑𝑒,𝑚 𝑒𝑓𝑓𝑒𝑐𝑡 𝑚 𝑈 𝑛𝑜𝑛𝑒 = 0
where mode is air, car, bus or train; asc is the alternative specific constant; effect is the effect being tested (dummy=1 for effect = m else zero); d, p and e are parameters.

In the utility specification above the renouncing travel alternative ("none") is the reference. Thus each travel mode individual utility is measured as a difference towards utility of renouncing travel.

Note that with this specification we control the effect of price (including its fiscal component) separately from the "pure" framing conditions captured through the effect m coefficients.

For instance, in order to assess the differential framing effect of condition 1 (CO 2 information) with regard to the control condition, we estimate the models on a sample aggregating the two subsamples which are faced with respectively the control condition and the first experimental condition (CO 2 ). The utility specification is then

𝑈 𝑚𝑜𝑑𝑒 = 𝑎𝑠𝑐 𝑚𝑜𝑑𝑒 + 𝑑 𝑚𝑜𝑑𝑒 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 + 𝑝. 𝑝𝑟𝑖𝑐𝑒 + 𝑒 𝑚𝑜𝑑𝑒,𝐶𝑂2 𝑒𝑓𝑓𝑒𝑐𝑡 𝐶𝑂2
The same applies when comparing condition 2 (CO2 information + Injunctive Norm) to condition 1 (CO2 information) with the sample aggregating the two samples facing these two conditions and the utility specification below

𝑈 𝑚𝑜𝑑𝑒 = 𝑎𝑠𝑐 𝑚𝑜𝑑𝑒 + 𝑑 𝑚𝑜𝑑𝑒 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 + 𝑝. 𝑝𝑟𝑖𝑐𝑒 + 𝑒 𝑚𝑜𝑑𝑒,𝐶𝑂2+𝐼𝑁 𝑒𝑓𝑓𝑒𝑐𝑡 𝐶𝑂2+𝐼𝑁
For each comparison of two conditions we estimate three kinds of models: a multinomial logit (MNL), a random parameter logit (RPL) and a latent class (LC) model on the relevant sample.

Following [START_REF] Lancsar | Discrete Choice Experiments: A Guide to Model Specification, Estimation and Software[END_REF] the specification of our models includes random alternative specific constants (ASC) with correlation in order to take account of the panel structure and the iia issue. Estimations of specifications with full random attribute parameters (duration with normal distribution and price with lognormal distribution) in order to take account of the individual preference heterogeneity have shown that standard deviations of these distributions were not significantly different from zero. Thus we keep duration and price parameters as not random. Other parameters (ASC and effects) are specified as random with a normal distribution.

Moreover, introducing socioeconomic characteristics in the models, i.e. gender, age in four classes, residence zone in two classes -Ile-de-France vs others -, status and personal income in four classes, does not improve significantly the models. Thus we did not include these individual characteristics in the estimations.

Simulation of "what if" scenarios

Furthermore, when the differential framing effect is shown significant at least for one travel mode (in the RPL model or in any class of the LC model) we also simulate "what if" scenarios in order to assess how any framing condition may change travel mode choice when compared with its reference condition. The change in modal choices is computed by comparing a scenario where only the reference condition (e.g. control) would apply entirely to the two subsamples to a scenario where framing condition (e.g. CO 2 information) would apply entirely to the same sample. The same simulation procedure is applied to comparing condition 1 and 2, then condition 2 and 3, 2 and 4 and so on (this procedure uses the simulation capability of Nlogit). The changes in percent share come from simulations computing the predicted choice probability times the number of observations in the simulated sample.

RESULTS

We first give the overview of responses and discuss their realism. Then we present detailed results for each differential effect of framing.

Overview of responses

Table 3 below gives an overview of choices made by the respondents in the 4734 choice situations (789 x 6 choice situations) across the seven experimental groups (control + 6 conditions). Overall, air is by far the mode chosen most often but its share varies significantly between the conditions. The second mode chosen is train and then car, followed by bus but with significant variations. The renouncing travel ("none") is the least chosen option. We analyze these variations in further detail in the next section. A first issue which arises with this hypothetical framework is whether the respondents are stating "realistic" behavior. One basic way to evaluate the realism of responses is to estimate the value of travel time savings (VTTS) implied by their responses and assess them with empirical evidence available.

Random parameter logit models are estimated for each of the seven experimental groups (with the alternative specific constants specified as random and correlated, see above; details of the seven models are given in Appendix C). Then VTTS are computed as the ratio of the duration and cost coefficients. These VTTS per group and per mode are shown (in euro per hour) in Table 4 along with their 95% confidence intervals. We can notice that within each of the seven groups, when considering confidence intervals, VTTS per mode overlap. A first assessment can be made with the control group where there is no intervention such as CO 2 information or social norms or fiscal incentives, thus reflecting actual framing conditions at the time of the survey.

French revealed preferences values for leisure travel (over 400 km) reported by CGSP (2013) are 52 € per hour for air, 12 € for car, 10 € for bus, 22 € for train (values in euros 2010). We notice that the VTTS in the control condition are lower than the revealed preferences ones for air and much higher for other travel modes. The specific high value of travel time for train (38 €) can be explained by the fact that in our experiment we propose high speed train with travel durations comparable to those for air.

Differences in VTTS per travel mode for leisure trips can have various sources (see for instance [START_REF] Mackie | Values of Travel Time Savings in the UK[END_REF]. One reason is that faster modes (e.g. air or high speed train, generally more expensive) are chosen by people with higher average value of time (and also with higher income on average). Another reason is that time spent on a given mode may be perceived as less pleasant or comfortable (e.g. for safety reasons whether on air or road), or lengthy on a slower mode (e.g. by car or bus): hence VTTS on this mode would be larger. Given these opposite influences the resulting effect on VTTS per mode is in theory not straightforward.

The discrepancies of stated VTTS in the control condition with revealed ones can be attributed to several reasons. First, in our experimental design the supply differs from the actual one: travel cost varies randomly across the four modes while different levels are applied to duration depending on the mode (e.g. from 3h to 10h for air, 10h and 17h for car and bus). Second, the distance considered in the experiment (1000 km), clearly above the 400 km threshold in the empirical values reported, can reinforce the lengthy perception of time on slower mode and hence their VTTS. However, despite overlapping of confidence intervals, the overall ranking of modes VTTS is respected: air and train first then car and bus.

When it comes to the three first experimental conditions which involve interventions like CO 2 information and social norms, a sharp increase of VTTS can be observed for each mode when compared with control (but it is not strictly significant if we consider confidence intervals). With these interventions VTTS stem now from a willingness to accept (WTA) perspective: respondents accept to spend more time in general or on slower modes (e.g. buses) in order to emit less CO 2 (notice also there was also an injunction to travel since the wording was "Imagine you have decided to go on holiday…"). This increase in VTTS is also observed in another context, for drivers who accept money to get carpool passengers onboard [START_REF] Monchambert | Why do (or don't) people carpool for long distance trips? A discrete choice experiment in France[END_REF]. The higher values of WTA when compared to willingness to pay (WTP) ones, as conventionally measured with the previously quoted revealed VTTS, is well documented both on theoretical and empirical grounds on a wide variety of goods (see [START_REF] Horowitz | A Review of WTA / WTP Studies[END_REF]. Moreover, regarding the measure of value of time de Borger and Fosgerau (2008) found a gap of four between WTP and WTA. Thus the increases in VTTS observed in our survey are in line with the literature.

The three next experimental conditions add fiscal framings and financial incentives to the combination of CO 2 information and injunctive norm. Overall, for each mode VTTS are similar in magnitude across the fiscal conditions when compared to control. An explanation of this similarity of VTTS can be attributed to the fact that with internalization of the social cost of CO 2 the experiment comes back to a WTP study where respondents may tradeoff travel price and duration in the same way as in the control condition.

Overall the consistency of the responses across the various conditions and their assessment in view of the literature make us reasonably confident about the quality of the survey. We then explore in further detail the influences of the various covariates.

Detailed results

In what follows we use the abbreviations of experimental conditions listed in Table 2: "CO 2 " as an abbreviation for CO 2 information, "IN" for the injuctive norm, "DN" for the descriptive norm, "Tax" for the carbon tax, "BM" for the bonus-malus scheme and "Quotas" for the quotas scheme.

The following tables (Table 5 to Table 10) show the estimations of the three models (multinomial logit -MNL, random parameters logit -RPL and latent class logit -LC) for the pairwise comparison of conditions. We apply the threshold of 95% for the confidence level (i.e. t=1.96). For each pair the overall quality of fit of the MNL (see "Pseudo R2 adj.") is substantially lower than the two other models, so we do not comment this model. In each case the overall quality of fit is the best for the RPL model followed by the LC model. The RPL estimations show that the standard deviations of distributions are significant for all random parameters (alternative specific constants and various conditions) except for the coefficient "quotas-bus" (see Table 10, t=1.9). In each case the LC model provides two latent classes with significant (non-zero) probabilities. Moreover, in some cases coefficients had to be fixed in order to get consistent estimates in some classes (this is the case for "CO 2 -air" in Table 5, for "BM-bus" in Table 9 and for "quotas-bus" in Table 10).

While the heterogeneity of respondents regarding the framing effects is validated first with the RPL models, this heterogeneity is made even more salient in the LC models. For instance in Table 6 it can be seen that in class 1 the "IN" framing effect is significantly positive both for car and bus choice while the sign is the opposite in class 2. The resulting effect shown by the simulation depends on the class membership probabilities. It is positive for car choice and slightly negative for bus choice. Opposite signs are also seen in Table 7 ("DN"-bus and train) and in Table 10 ("quotas"-air and train).

We now focus on detailed comparisons. Table 5 ("CO 2 information" condition versus control) shows that in the RPL model the CO 2 effect is significant and negative only for air choice. In the LC model class 1 the CO 2 effect is significantly negative on air and train choice. In class 2 the CO 2 effect is also significantly negative on air choice but significantly positive on bus and train choice. The simulations performed both with the RPL and the LC models show that with CO 2 information air choice would be lower (-17% and -16% respectively) and train choice would be higher (+13% and +11% respectively). Notice that there are similarity and difference with what is observed in the sample (see Table 3) where air share is lower (-17%) while train share (+6% only) and bus share are higher (+9%).

Table 6 ("CO 2 +IN" versus "CO 2 information") shows that in the RPL model the "IN" effect is significant and positive for bus choice (and positive also for car choice but with t=1.95). In the LC model class 1 the "IN" effect is significantly positive on car and bus choice while in class 2 this effect is significantly negative on these two modes. The simulations performed both with the RPL and the LC models show that with the injunctive norm car choice would be higher by 6% in both models while air choice would be lower by 4% and 1% respectively and train choice would be lower by 1% and 4% respectively. This is to be compared to what is observed in Table 3: air choice is lower by 6% and car choice higher by 6%.

In Table 7 (condition "CO 2 +IN+DN" versus "CO 2 +IN") we see that in the RPL model the "DN" effect's mean is never different from zero (despite the standard deviations being significant). In the LC model class 1 the "DN" effect is significantly negative on bus and train choice while in class 2 this effect is significantly positive on air, bus and train choice. The simulation performed with the LC model shows that with the descriptive norm air choice would be higher (+10%) while the renouncing travel choice would be lower by 3%. As shown by the sample observations in Table 3 air choice (+3%) and car choice (+6%) are higher, and renouncing travel choice is lower by 4%.

Table 8 (condition "CO 2 +IN+tax" versus "CO 2 +IN") shows that the "tax" framing effect is never significant in both models. Thus no simulation is performed. Nevertheless, as shown by the sample observations in Table 3 air and car choice is higher (+6%) while bus and train choice is lower (respectively -7% and -5%).

In Table 9 (condition "CO 2 +IN+BM" versus "CO 2 +IN") we see that in the RPL model the "BM" framing effect's mean is never different from zero (despite the standard deviations being significant). In the LC model the "BM" effect is only significant and positive on car choice in class 1. The simulation performed with the LC model shows that with the bonusmalus framing effect, car choice would be higher (+4%) while the renouncing travel choice would be lower (-3%). The observed change shown in Table 3 is also +4% for car and -3% for renouncing travel, but -8% for bus and +8% for train, which is not predicted by the simulation.

Finally, Table 10 (condition "CO 2 +IN+quotas" versus "CO 2 +IN") shows that in the RPL model the "quotas" framing effect is significant and on average negative for bus choice. In the LC model class 1 the "quotas" effect is significantly positive on air and train choice and negative on bus choice. In class 2 this effect is significantly negative on air, bus and train choice. The simulations performed both with the RPL and the LC models show that with the quotas framing, air choice would be lower (-4% and -5% respectively) while car choice would be higher (+10% and +7% respectively). The observed change shown in Table 3 is -6% for air, +8% for car, -7% for bus and +3% for train. Thus the prediction is in line with the observation for air and car choice. 

DISCUSSION

The potential of psychological interventions in motivating environmentally responsible behavior in a context of long distance leisure travel has been explored thanks to a series of controlled experiments testing various framing conditions: information on CO 2 emissions, an injunctive and a descriptive norm, a carbon tax, a bonus-malus and a carbon trading scheme. The experiments were conducted via an Internet panel, totaling 789 participants in the eight main French urban areas. With this experimental design and the discrete choice model specification we control the separate effects of travel price and duration on the one hand and framing conditions on the other hand.

The experimental protocol shows good consistency since travel price and duration have the expected (negative) effects on travel choice and mode choice. The results confirm the price effect (including when applicable its fiscal component) which, ceteris paribus, reduces the choice of travel and hence CO 2 emissions.

There is a significant heterogeneity among respondents which is validated by the performance of both the random parameter logit models and the latent class models. However, this heterogeneity cannot easily be explained by any individual socioeconomic characteristics. This heterogeneity is even more salient in latent class models, where for one class the effect of a framing can go in one direction while in the other class this is the opposite (compare for instance in Table 10 "CO 2 +IN+quotas" effect for air or for train between class 1 and class 2).

Whatever the framing condition, in the context of our experiment, there is a preference for travelling over renouncing travel. This result should not be generalized since the respondent was incited to travel: the exact wording was "Imagine you have decided to go on holiday for one week with someone you choose". However, there is an obvious reluctance to renounce travel even in front of conditions trying to modify behavior contributing to CO 2 emissions.

Overall, regarding the predictive capability of the models through simulations, when compared to the stated choices, we notice that: the "CO 2 information" vs "control" model predicts correctly for air choice (but not for other modes); the "CO 2 + injunctive norm" vs "CO 2 " model predictions are fairly correct; the "CO 2 + injunctive norm + descriptive norm" vs "CO 2 + injunctive norm" model performance is mixed; the "CO 2 + injunctive norm + tax" vs "CO 2 + injunctive norm" model is unable to predict the stated choices; the "CO 2 + injunctive norm + bonus-malus" vs "CO 2 + injunctive norm" model performance is mixed; while the "CO 2 + injunctive norm + quotas" vs "CO 2 + injunctive norm" model predictions are fairly correct.

When it comes to the various framing conditions, the first result is that providing information on CO 2 emissions has a significant effect on reducing preferences for the most emitting mode, air, by 16-17%, while it favors a less emitting mode, train, by 11-13%. This indicates that people are willing to accept to pay more or to spend more time during their journey in order to reduce CO 2 emissions. It should be noted that the choice format made CO 2 both salient and aligned across choices, thus facilitating discrimination of choices along the CO 2 dimension. This could partly explain the significant effect of CO 2 information.

The injunctive norm may reinforce the effect of CO 2 information in the case of air but only slightly (between 1% and 4%). The injunctive norm was referred to scientists, considered as the "authority" (as in [START_REF] Pangbourne | Persuasion profiles to promote pedestrianism: Effective targeting of active travel messages[END_REF], who refer to "doctors and scientists"). However, adding a descriptive norm to the injunctive norm looks obviously counterproductive, by increasing air choice and decreasing renouncing travel. Given the national scope of our study the reference of the descriptive norm to "French people" is considered as relevant. It should be noted that in their study of messages to promote walking Pangbourne et al found that the types of argument used such as "authority" (similar to injunctive norm) or "ad populum" (similar to descriptive norm) had no effect on the perceived persuasiveness of messages.

Regarding the unexpected effect of the descriptive norm one reason could be that saying that 60% are making an effort means that 40% are making no effort, which is somewhat important and might undermine the intended effect of the norm (as exemplified by Cialdini, 2003, in another context). Another reason could be that the respondents might have not trusted the descriptive statement. It might be considered as an old value (coming from Eurobarometer, 2008) but we could not find more recent values of this kind at the time of the survey and we could expect since an increase of the percentage of those engaged in personal actions for the environment. Finally, the formulation was quite vague and referring to environment in general. According to Keizer and Schultz (2018) the descriptive norm should have referred to beliefs about the common behavior in the specific setting of mobility. This is first limitation in our study. For future research on this point a better formulation of the descriptive norm would be needed, with the following criteria: a mobility context, a trustworthy statement and a large majority of compliant people.

While the price effect itself is significant (as measured through the price covariate), a fiscal framing with the carbon tax has no significant effect on its own. It is as if once the social cost of CO 2 is internalized in the price the framing adds itself no influence.

Unexpectedly the effect of bonus-malus framing (which as said previously conveys an implicit social norm) is to increase the choice of car and not meaningfully change the choice of air when compared with the "CO 2 information + injunctive norm" condition. We can see there a potential crowding out effect attached to the reward (bonus) which overcomes the bonus-malus specific social norm effect.

The quota framing goes to the same direction of reducing air choice beyond the effect of CO 2 information + injunctive norm, but -while significant -the influence of this framing beyond the price effect is moderate (4-5%). This is in line with previous literature yielding mixed conclusions about the specific effectiveness of quota schemes. However, compared to previous stated preferences studies [START_REF] Parag | Policy Attribute Framing: A Comparison Between Three Policy Instruments for Personal Emissions Reduction[END_REF][START_REF] Zanni | The potential behavioural effect of personal carbon trading: results from an experimental survey[END_REF][START_REF] Raux | Would personal carbon trading reduce travel emissions more effectively than a carbon tax?[END_REF] our study strengthens this conclusion since it is based on a discrete choice method controlling explicitly for the respective influences of the context (varying travel price and duration) and framing conditions.

An unexpected result is the significant increase in car choice in the injunctive norm condition and the two fiscal framing conditions of bonus-malus and personal carbon tradingdespite it is the second most emitting mode -as an apparent substitute for air. As said above there is an obvious reluctance to renounce travel. One interpretation is that given the one week duration of vacation, people would accept to renounce air travel but switch to car and accept to spend time driving in order to benefit from the availability of the car for local mobility at destination. This opportunity is not offered with bus or train. This last aspect was not covered in our survey and this is a second limitation.

A third limitation of our study, which is a one-off survey, is that we do not address the issue of managing a personal allocation of quotas over a period of e.g. one year. By randomizing the amount (i.e. threshold) of quotas available across the individuals, the design mimics the varying amount of quotas left to the individual at different times in the year. However this does not cover the issue of trading-off the quotas budget over the period nor measure the potential nudging effect of carbon account feedback on successive consumer decisions. Tackling this issue would have called for another study specific to the quota scheme. Nevertheless, despite this limitation a framing effect of quotas scheme is found significant though moderate.

Finally, a fourth limitation of our study is that respondents were not facing the real consequences of their choices (i.e. by making the responses "incentive compatible" like e.g. paying actually at least something for their chosen travel) yielding what is denoted as "hypothetical bias" (for a discussion of this issue see [START_REF] Harrison | Real choices and hypothetical choices[END_REF]. Here again implementing incentive compatibility would have implied another study design with resources beyond scope.

CONCLUSION

Overall, the intrinsic motivation to reduce CO 2 emissions through one's own mobility choices seems to be activated by providing information on emissions from travel alternatives. Providing information on CO 2 emissions significantly reduces preferences for the most emitting mode (air) and favors a less emitting mode (train). This effect is only slightly reinforced by the injunctive norm in the case of air travel. Framing the price effect as a bonusmalus seems to generate a crowding out effect high enough to overcome the social norm effect attached to the bonus-malus. On the other hand framing the price effect through a PCT/quota scheme yields a lower crowding out effect which does not overcome the social norm effect attached to the quotas.

The basic policy implication of such results is that providing CO 2 emissions information on each travel alternative -as already done with some online emissions comparisons of travel alternatives -is likely to yield actual behavior changes. Pricing (including the internalization of social cost of CO 2 through fiscal incentives) have the expected effects of reducing the choice of travelling and hence CO 2 emissions. Framing the fiscal incentive as personal carbon trading reinforces (but moderately) the fiscal effect in reducing air choice.

A first research perspective would be to understand the underlying heterogeneity in responses to various framings through larger samples. A second one would be to improve the experimental design in view of the recent results of [START_REF] Walker | D-efficient or deficient? A robustness analysis of stated choice experimental designs[END_REF] regarding the robustness of various designs. A third one would be to specify the design of these schemes in their various distributional aspects in order to explore if this would increase their effectiveness in changing behavior. There is a need to pursue this line of research if we want to successfully implement effective and acceptable carbon pricing schemes in the transport sector. For your information: CO 2 is a greenhouse gas emitted during the transport by the vehicle used (air, car, bus or train). It is computed for two persons for a return trip.

The high level of greenhouse gas emissions in the atmosphere (such as CO 2 ) can cause dangerous climate change for the planet. Climatologists are already seeing many consequences such as melting glaciers or ice fields. According to scientists, to limit these effects it is necessary that the whole humans reduce their emissions by half.

Based For your information: CO 2 is a greenhouse gas emitted during the transport by the vehicle used (air, car, bus or train). It is computed for two persons for a return trip.

The high level of greenhouse gas emissions in the atmosphere (such as CO 2 ) can cause dangerous climate change for the planet. Climatologists are already seeing many consequences such as melting glaciers or ice fields. According to scientists, to limit these effects it is necessary that the whole humans reduce their emissions by half.

60% of French people personally contribute through their daily actions to reducing their emissions.

Based on this information, and not taking account of your previous answers, what means of transportation do you choose? You also have the choice of renouncing travel… Condition 4: CO2 information + Injunctive norm + Tax scheme CO 2 is a greenhouse gas emitted during the transport by the vehicle used (air, car, bus or train). The high level of greenhouse gas emissions in the atmosphere (such as CO 2 ) can cause dangerous climate change for the planet. Climatologists are already seeing many consequences such as melting glaciers or ice fields. According to scientists, to limit these effects it is necessary that the whole humans reduce their emissions by half.

To reduce these emissions, a tax is set up calculated on the basis of the quantity of CO 2 emitted. It is paid by the travelers.

You travel with another person to a destination of your choice, located 1,000 km from home. Here is a first transport situation that is offered to you: Based on this information, and not taking account of your previous answers, what means of transportation do you choose? You also have the choice of renouncing travel… Condition 5: CO2 information + Injunctive norm + Bonus/malus scheme CO 2 is a greenhouse gas emitted during the transport by the vehicle used (air, car, bus or train). The high level of greenhouse gas emissions in the atmosphere (such as CO 2 ) can cause dangerous climate change for the planet. Climatologists are already seeing many consequences such as melting glaciers or ice fields. According to scientists, to limit these effects it is necessary that the whole humans reduce their emissions by half.

To reduce these emissions, a bonus/malus scheme is set up to reward those who pollute less (bonus) and penalize those who pollute more (malus), compared with a threshold set for each return trip. The bonus/malus is calculated on the basis of the quantity of CO 2 emitted beyond the threshold.

You travel with another person to a destination of your choice, located 1,000 km from home. Here is a first transport situation that is offered to you: Based on this information, and not taking account of your previous answers, what means of transportation do you choose? You also have the choice of renouncing travel… Condition 6: CO2 information + Injunctive norm + Quotas scheme CO 2 is a greenhouse gas emitted during the transport by the vehicle used (air, car, bus or train). The high level of greenhouse gas emissions in the atmosphere (such as CO 2 ) can cause dangerous climate change for the planet. Climatologists are already seeing many consequences such as melting glaciers or ice fields. According to scientists, to limit these effects it is necessary that the whole humans reduce their emissions by half.

To reduce these emissions, a scheme of individual quotas of emission is set up. Your annual available quota is reduced according to the travel means you use during the year. If you exceed your available quota you must buy additional emission rights, at a price fixed by the public authority. The price of these rights adds to the cost of travel. You can also sell unused rights.

You travel with another person to a destination of your choice, located 1,000 km from home. Here is a first transport situation that is offered to you: * the share of the sample in each urban area follows the share of its population in the total living in the eight urban areas (around one third of the total French metropolitan population)

Table 2 : Phasing of experiments
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	Experimental conditions	Description	Abbreviation	When	N respondents N selected
	Control	Price and duration tradeoff		June 2013	300	229
	1	Price and duration tradeoff + CO2 emissions information	CO2	December 2013	100	97
		Price and duration tradeoff				
	2	+ CO2 emissions information +	CO2+IN	December 2013	100	93
		injunctive norm				
		Price and duration tradeoff				
	3	+ CO2 emissions information +	CO2+IN+DN	December 2013	100	97
		injunctive norm+ descriptive norm				
		Price and duration tradeoff				
	4	+ CO2 emissions information +	CO2+IN+tax	June 2014	100	94
		injunctive norm + tax				
		Price and duration tradeoff				
	5	+ CO2 emissions information +	CO2+IN+BM	June 2014	100	94
		injunctive norm + bonus/malus				
		Price and duration tradeoff				
	6	+ CO2 emissions information +	CO2+IN+quotas June 2014	100	85
		injunctive norm + quotas				
				Total	900	789

  ) the j β become individual specific parameters ij β . They are distributed randomly across individuals with fixed means i.e. 𝛽 𝑖𝑗 = 𝛽 𝑗 + 𝜎 𝑗 𝑣 𝑖𝑗 where 𝑣 𝑖𝑗 is the individual specific heterogeneity. Following Train (2009) we can express the mixed logit probabilities are the integrals of standard logit probabilities over a density of parameters. 𝑃 𝑖𝑗 = � 𝐿 𝑖𝑗 (𝛽)𝑓(𝛽)𝑑𝛽 where 𝑓(𝛽) is a density function and 𝐿 𝑖𝑗 (𝛽) the logit probability evaluated at 𝛽 repeated choices by each sample individual. The utility for individual i in choice situation t becomes 𝑈 𝑖𝑗𝑡 = 𝛽 𝑖𝑗 𝑋 𝑖𝑗𝑡 + 𝜀 𝑖𝑗𝑡 and

	𝐿 𝑖𝑗 (𝛽) =	exp (𝑉 𝑖𝑗 (𝛽)) ∑ exp (𝑉 𝑖𝑘 (𝛽))

𝑘

This specification is extended to take account of T

Table 3 : Distribution of choices among alternatives
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		air	car	bus	train	none	total N choice situations
	Control	60%	9%	3%	23%	6%	100%	1374
	CO2	43%	10%	12%	29%	7%	100%	582
	CO2 + IN	37%	16%	12%	29%	6%	100%	558
	CO2 + IN + DN	46%	13%	9%	29%	3%	100%	582
	CO2 + IN + tax	43%	22%	5%	24%	6%	100%	564
	CO2 + IN + BM	35%	20%	4%	37%	3%	100%	564
	CO2 + IN + quotas	31%	25%	5%	32%	6%	100%	510

Table 4 : Values of travel time savings in each experimental group with 95% confidence interval (in euro per hour)
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		air	car	bus	train
	Control	39 [34,44]	31 [23,39]	25 [11,39]	38 [33,43]
	CO2	51 [40,62]	47 [31,62]	69 [34,104]	51 [42,60]
	CO2+IN	48 [36,59]	31 [19,44]	61 [26,96]	50 [40,60]
	CO2+IN+DN	45 [34,56]	43 [30,55]	65 [24,106]	47 [39,56]
	CO2+IN+tax	20 [9,32]	36 [24,48]	16 [-1,33]	31 [23,39]
	CO2+IN+BM	31 [19,42]	29 [17,40]	33 [13,53]	35 [27,43]
	CO2+IN+quotas	31 [17,45]	10 [-3,23]	27 [6,48]	25 [17,33]

Table 5 : Comparison of "CO 2 information" condition to control
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		MNL		RPL				LC
						Class 1		Class 2
		Coefficient	t	Coefficient	t	Coefficient	t	Coefficient	t
	Air constant	8.84824***	27.32 15.2634***	16.55 11.1380***	21.92 9.20021***	9.45
	Car constant	7.94344***	18.81 13.6876***	14.21 10.1512***	17.57 8.07690***	6.54
	Bus constant	6.32151***	9.41 11.5634***	9.42 7.95626***	6.65 9.76708***	8.23
	Train constant	9.00312***	26.64 15.1908***	16.66 11.0969***	22.07 9.76141***	9.8
	"CO2" air	-0.46284**	-2.14 -1.94948**	-1.98 -1.93527***	-5.16 -1.93527***	-5.16
	"CO2" car	0.33296	1.24 -1.76363	-1.52 -0.72160*	-1.77 -0.62689	-0.5
	"CO2" bus	0.71784**	2.46 -0.92342	-0.72 -0.71427	-1.5 4.00849***	5.1
	"CO2" train	0.93026***	3.89 -0.21818	-0.22 -0.86169**	-2.21 4.87396***	6.38
	Duration air	-0.33671*** -16.63 -0.51893*** -15.81 -0.41562*** -16.28 -0.28185***	-3.65
	Duration car	-0.28800***	-9.67 -0.42900***	-9.75 -0.35606***	-9.95 -0.13165*	-1.69
	Duration bus	-0.26203***	-4.54 -0.45809***	-5.36 -0.32739***	-3.11 -0.31194***	-3.99
	Duration train	-0.38234*** -19.32 -0.52174*** -16.86 -0.43710*** -16.89 -0.28600***	-6.17
	Price	-0.00791*** -20.22 -0.01208*** -17.62 -0.00820*** -17.11 -0.01460***	-9.52
	Sd # Air const.			3.69253***	6.37			
	Sd # Car const.			3.33664***	5.52			
	Sd # Bus const.			3.19083***	4.97			
	Sd # Train const.			3.46157***	6.04			
	Sd # "CO2" air			2.93593***	2.87			
	Sd # "CO2" car			3.09172***	2.87			
	Sd # "CO2" bus			3.92107***	3.67			
	Sd # "CO2" train			4.09265***	4.42			
	Class probability					0.84370***	31.92 0.15630***	5.91
	Log-likelihood	-1692.9		-1413.8		-1543.8		
	Pseudo R2 (adj)	0.2861		0.4038		0.3508		
	N= 1956 observations, 326 respondents					

Simulation "what if" scenario "CO2" vs Control

  

		RPL	LC
	AIR	-17%	-16%
	CAR	1%	3%
	BUS	4%	2%
	TRAIN	13%	11%
	NONE	0%	0%
	# Standard deviation of parameter distribution (for random parameters)	
	***, **, *: significance at 1%, 5%, 10% level.		

Table 6 : Comparison of "CO 2 +IN" condition to "CO 2 " condition
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		MNL		RPL				LC
						Class 1		Class 2
		Coefficient	t	Coefficient	t	Coefficient	t	Coefficient	t
	Air constant	6.19669***	17.83 10.7043***	13.19 8.08455***	14.72 2.60990*	1.84
	Car constant	5.58387***	11.37 9.38492***	9.06 6.62484***	9.85 5.41277***	4.99
	Bus constant	6.60307***	9.11 10.5248***	7.88 6.61756***	5.85 7.99421***	6.58
	Train constant	7.00301***	17.32 12.2242***	13.87 8.98775***	14.9 6.22162***	6.79
	"IN" air	-0.10837	-0.42 1.95963	1.49 0.98938	1.6 1.33288	1.13
	"IN" car	0.58170**	1.96 2.83929*	1.95 2.67904***	3.96 -2.56947***	-3.2
	"IN" bus	0.10692	0.36 3.01246**	2.06 1.46210**	2.06 -1.75751**	-2.34
	"IN" train	0.01898	0.07 1.83847	1.37 0.38585	0.53 -0.99349	-1.56
	Duration air	-0.25259*** -10.57 -0.44544*** -10.99 -0.34972***	-9.76 -0.33688***	-3.37
	Duration car	-0.19155***	-6.85 -0.34185***	-7.69 -0.24845***	-6.77 -0.14459**	-2.5
	Duration bus	-0.33323***	-4.99 -0.58282***	-5.49 -0.31992***	-2.96 -0.39333***	-4.28
	Duration train	-0.26201*** -13.64 -0.45534*** -13.26 -0.40154*** -11.63 -0.17198***	-4.92
	Price	-0.00500*** -13.18 -0.00907*** -13.35 -0.00680*** -11.97 -0.00347***	-3.66
	Sd # Air const.			2.71735***	5.02			
	Sd # Car const.			3.53898***	6.04			
	Sd # Bus const.			3.99419***	4.98			
	Sd # Train const.			2.05364***	5.65			
	Sd # "IN" air			3.84388***	4.19			
	Sd # "IN" car			5.57109***	5.99			
	Sd # "IN" bus			6.16297***	3.9			
	Sd # "IN" train			4.16390***	3.85			
	Class probability					0.68880***	15.7 0.31120***	7.09
	Log-likelihood	-1358.1406		-1065.8		-1239.3		
	Pseudo R2 adj.	0.1462		0.33		0.2247		
	N = 1140 observations, 190 respondents					

Simulation "what if" scenario "CO2+IN" vs "CO2"

  

		RPL	LC
	AIR	-4%	-1%
	CAR	6%	6%
	BUS	0%	-1%
	TRAIN	-1%	-4%
	NONE	0%	-1%
	# Standard deviation of parameter distribution (for random parameters)	
	***, **, *: significance at 1%, 5%, 10% level.		

Table 7 : Comparison of "CO 2 +IN+DN" condition to "CO 2 +IN" condition
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		MNL	RPL		LC	
				Class 1	Class 2	
		Coefficient	t Coefficient	t Coefficient	t Coefficient	t
	Air constant	5.79994***	16.86 11.9857***	9.59 8.32884***	12.21 4.74090***	6.27
	Car constant	5.93226***	12.37 11.6795***	8.43 8.06234***	10.08 5.59888***	4.98
	Bus constant	7.35540***	8.19 12.9023***	7.9 8.92928***	7.01 7.25531***	4.58
	Train constant	6.70536***	16.93 13.3207***	10.05 9.51004***	13.18 3.94665***	3.62
	"DN" air	.94142***	3.05 0.11689	0.08 -0.69446	-1.24 2.73098***	3.11
	"DN" car	0.45573	1.36 -0.03182	-0.02 -0.37761	-0.62 0.83258	0.87
	"DN" bus	0.39898	1.14 -1.38409	-0.82 -2.89489***	-3.69 3.84002***	3.9
	"DN" train	0.71131**	2.24 0.03153	0.02 -1.99212***	-3.37 6.03224***	5.63
	Duration air	-0.22173***	-9.36 -0.40089***	-10.5 -0.26943***	-7.67 -0.26078***	-4.37
	Duration car	-0.18158***	-6.81 -0.31821***	-8.08 -0.24560***	-6.27 -0.12426**	-2.24
	Duration bus	-0.40060***	-4.73 -0.54095***	-4.91 -0.36167***	-3.19 -0.46983***	-3.09
	Duration train	-0.24049*** -12.96 -0.42043*** -12.97 -0.27775*** -11.11 -0.27059***	-5.85
	Price	-0.00483*** -13.09 -0.00865*** -13.77 -0.00573*** -10.07 -0.00605***	-5.63
	Sd # Air const.		3.72696***	4.23		
	Sd # Car const.		5.02563***	4.93		
	Sd # Bus const.		3.77749***	4.65		
	Sd # Train const.		4.42091***	5.03		
	Sd # "DN" air		2.64838***	2.62		
	Sd # "DN" car		4.03323***	3.06		
	Sd # "DN" bus		4.20110***	3.46		
	Sd # "DN" train		3.10145***	2.96		
	Class probability			0.71141***	16.16 0.28859***	6.56
	Log-likelihood	-1337.7	-1085.3	-1228.9		
	Pseudo R2 adj.	0.1382	0.3008	0.2122		
	N = 1140 observations, 190 respondents			

Simulation "what if" scenario "CO2+IN+DN" vs "CO2+IN"

  

		RPL	LC
	AIR	ns	10%
	CAR	ns	-3%
	BUS	ns	-2%
	TRAIN	ns	-1%
	NONE	ns	-3%
	# Standard deviation of parameter distribution (for random parameters)	
	***, **, *: significance at 1%, 5%, 10% level.		
	ns: no mode specific framing effect is significant		

Table 8 : Comparison of "CO 2 +IN+tax" condition to "CO 2 +IN" condition
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		MNL		RPL				LC
						Class 1		Class 2
		Coefficient	t	Coefficient	t	Coefficient	t	Coefficient	t
	Air constant	5.65848***	16.62 11.1727***	8.71 6.66045***	7.45 5.97026***	11.84
	Car constant	5.92542***	12.86 11.3405***	8.07 7.02444***	6.61 6.29915***	8.76
	Bus constant	5.18769***	9.73 10.0962***	7.37 2.10119	0.6 6.06454***	9.33
	Train constant	6.36034***	16.34 12.4326***	9.34 8.08424***	6.49 7.55727***	12.77
	"tax" air	0.41473	1.59 0.84801	0.51 3.17663	0.69 0.30917	0.89
	"tax" car	0.35447	1.26 1.24216	0.72 2.93694	0.63 0.60152	1.56
	"tax" bus	-0.20039	-0.56 -0.8534	-0.46 2.58009	0.52 -0.06243	-0.16
	"tax" train	-0.03547	-0.13 -0.1125	-0.07 1.32479	0.29 -0.04274	-0.14
	Duration air	-0.19162***	-8.08 -0.29815***	-8.27 -0.14211***	-3.21 -0.26132***	-6.69
	Duration car	-0.17897***	-7.17 -0.31051***	-8.07 -0.15024***	-3.83 -0.24276***	-5.7
	Duration bus	-0.18636***	-4.45 -0.26795***	-4.61 -0.07472	-0.33 -0.19891***	-4.28
	Duration train	-0.20086*** -11.33 -0.35069*** -11.95 -0.48682***	-3.32 -0.22980***	-9.67
	Price	-0.00493*** -13.12 -0.00854*** -13.33 -0.00420***	-6.57 -0.00641*** -10.47
	Sd # Air const.			3.61067***	4.19			
	Sd # Car const.			4.65298***	4.72			
	Sd # Bus const.			3.41024***	4.22			
	Sd # Train const.			3.97847***	4.4			
	Sd # "tax" air			3.55115***	3.92			
	Sd # "tax" car			4.10607***	4.33			
	Sd # "tax" bus			2.25473**	2.33			
	Sd # "tax" train			3.12154***	3.79			
	Class probability					0.41209***	9.45 0.58791***	13.49
	Log-likelihood	-1414.1		-1099.2		-1280.4		
	Pseudo R2 adj.	0.0962		0.2975		0.1857		
	N = 1122 observations, 187 respondents					

# Standard deviation of parameter distribution (for random parameters) ***, **, *: significance at 1%, 5%, 10% level.

Table 9 : Comparison of "CO 2 +IN+BM" condition to "CO 2 +IN" condition
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		MNL		RPL				LC
						Class 1		Class 2
		Coefficient	t	Coefficient	t	Coefficient	t	Coefficient	t
	Air constant	6.05249***	18.85 11.5630***	9.63 7.37715***	15.38 4.07100***	5.39
	Car constant	5.93264***	13.04 10.9853***	8.19 6.28902***	9.35 7.00844***	5.89
	Bus constant	6.41729***	10.37 11.4584***	8.19 6.98525***	10.37 6.98525***	10.37
	Train constant	6.75933***	18.66 12.8038***	10.11 8.27772***	15.17 6.88963***	3.6
	"BM" air	0.67080**	2.15 0.87886	0.42 0.76075*	1.79 0.4918	0.81
	"BM" car	0.85507***	2.6 1.49332	0.71 1.26321***	2.69 0.56145	1.06
	"BM" bus	0.44935	1.14 -0.07629	-0.03 0.3542	0.86 0.3542	0.86
	"BM" train	0.69138**	2.18 1.01902	0.49 0.70657	1.64 1.42245	1.41
	Duration air	-0.23141***	-9.56 -0.34697***	-9.46 -0.27990***	-9.75 -0.02283	-0.32
	Duration car	-0.16797***	-6.61 -0.27335***	-7.22 -0.19657***	-5.15 -0.13456**	-2.56
	Duration bus	-0.29293***	-5.47 -0.39589***	-5.33 -0.29512***	-4.74 -0.27228***	-4.03
	Duration train	-0.22485*** -12.85 -0.37339*** -12.59 -0.26068*** -12.61 -0.63258**	-2.02
	Price	-0.00520*** -14.92 -0.00873***	-14.6 -0.00618*** -13.51 -0.00704***	-7.05
	Sd # Air const.			3.60599***	4.2			
	Sd # Car const.			4.91058***	4.74			
	Sd # Bus const.			3.62287***	4.54			
	Sd # Train const.			4.20146***	4.81			
	Sd # "BM" air			2.56726**	2.41			
	Sd # "BM" car			3.08562**	2.19			
	Sd # "BM" bus			3.23062**	2.03			
	Sd # "BM" train			2.86527***	2.59			
	Class probability					0.80455***	21.79 0.19545***	5.29
	Log-likelihood	-1278.6		-1040.1		-1184.2		
	Pseudo R2 adj.	0.1676		0.3228		0.2332		
	N = 1122 observations, 187 respondents					

Simulation "what if" scenario "CO2+IN+BM" vs "CO2+IN"

  

		RPL	LC
	AIR	ns	1%
	CAR	ns	4%
	BUS	ns	-2%
	TRAIN	ns	0%
	NONE	ns	-3%
	# Standard deviation of parameter distribution (for random parameters)	
	***, **, *: significance at 1%, 5%, 10% level.		

Table 10 : Comparison of "CO 2 +IN+quotas" condition to "CO 2 +IN" condition
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		MNL		RPL				LC
						Class 1		Class 2
		Coefficient	t	Coefficient	t	Coefficient	t	Coefficient	t
	Air constant	5.40327***	17.2 10.9730***	8.72 6.32552***	11.12 6.02226***	8.69
	Car constant	4.66944***	10.5 9.18679***	6.69 5.48843***	7.18 5.12068***	6.08
	Bus constant	5.95438***	10.11 10.6640***	7.61 7.05169***	9.66 7.05169***	9.66
	Train constant	5.80155***	16.64 11.5660***	8.98 5.01341***	7.04 7.69239***	10.98
	"quotas" air	-0.22146	-0.82 -2.44353*	-1.76 0.92207**	1.98 -1.97191***	-3.66
	"quotas" car	0.42516	1.5 -1.20449	-0.88 -0.34932	-0.68 0.86167*	1.74
	"quotas" bus	-0.2321	-0.67 -3.35895**	-2.09 -1.10219**	-2.27 -1.10219**	-2.27
	"quotas" train	-0.14411	-0.52 -2.04421	-1.49 2.51638***	4.31 -2.50463***	-5.22
	Duration air	-0.20522***	-8.35 -0.33310***	-8.7 -0.25271***	-6.51 -0.25021***	-4.39
	Duration car	-0.10690***	-4.4 -0.16670***	-4.43 -0.11761***	-2.92 -0.12732***	-3.14
	Duration bus	-0.28103***	-5.59 -0.34661***	-5.11 -0.53239***	-4.48 -0.25347***	-4.74
	Duration train	-0.17946*** -10.56 -0.30008***	-11.2 -0.20709***	-6.68 -0.21224***	-6.83
	Price	-0.00434***	-12.8 -0.00786*** -13.55 -0.00542***	-8.91 -0.00504***	-7.8
	Sd # Air const.			3.62264***	4.25			
	Sd # Car const.			4.51725***	4.76			
	Sd # Bus const.			3.51030***	4.45			
	Sd # Train const.			3.90570***	4.5			
	Sd # "quotas" air			3.59262***	4.42			
	Sd # "quotas" car			3.92130***	3.99			
	Sd # "quotas" bus			2.05516*	1.9			
	Sd # "quotas" train			3.37074***	4.26			
	Class probability					0.52087***	10.17 0.47913***	9.35
	Log-likelihood	-1336.1		-1049.5		-1213.6		
	Pseudo R2 adj.	0.1202		0.3089		0.2053		
	N = 1068 observations, 178 respondents					

Simulation "what if" scenario "CO2+IN+quotas" vs "CO2+IN"

  

		RPL	LC
	AIR	-4%	-5%
	CAR	10%	7%
	BUS	-3%	-1%
	TRAIN	-3%	-1%
	NONE	0%	0%
	# Standard deviation of parameter distribution (for random parameters)	
	***, **, *: significance at 1%, 5%, 10% level.		

  For the car, the price takes into account the fuel and road tolls ** For air, bus or train, travel time includes the waiting time during connections

	Price (return for two persons)	600 €	500 €	500 €	400 €
	CO 2 emitted (return for two persons)	720 kg	124 kg	408 kg	180 kg

*

Condition 3: CO2 information + Injunctive norm + Descriptive norm

  on this information, and not taking account of your previous answers, what means of transportation do you choose? You also have the choice of renouncing travel… You travel with another person to a destination of your choice, located 1,000 km from home. Here is a first transport situation that is offered to you:

		Air	Bus	Car*	Train
	Duration (one way) **	5h	17h	10h	17h
	Price (return for two persons)	600 €	500 €	500 €	400 €
	CO 2 emitted (return for two persons)	720 kg	124 kg	408 kg	180 kg

* For the car, the price takes into account the fuel and road tolls ** For air, bus or train, travel time includes the waiting time during connections

  For the car, the price takes into account the fuel and road tolls ** For air, bus or train, travel time includes the waiting time during connections

		Train	Air	Bus	Car*
	Duration (one way) **	17h	5h	17h	10h
	Price (return for two persons)	400 €	600 €	400 €	600 €
	CO 2 emitted (return for two persons)	180 kg	720 kg	124 kg	408 kg
	Unit amount tax per kg of CO 2	0.03 €	0.03 €	0.03 €	0.03 €
	Total CO2 tax	5 €	22 €	4 €	12€
	Total price (including CO2 tax)	405 €	622 €	404 €	612 €

*

Total quotas price to buy (+) or to be sold (-)

  For the car, the price takes into account the fuel and road tolls ** For air, bus or train, travel time includes the waiting time during connections Based on this information, and not taking account of your previous answers, what means of transportation do you choose? You also have the choice of renouncing travel...

	Appendix B				
		Bus	Train	Car*	Air
	Duration (one way) **	17h	5h	17h	10h
	Price (return for two persons)	600 €	700 €	400 €	600 €
	CO 2 emitted (return for two persons)	124 kg	180 kg	408 kg	720 kg
	Available quotas (kg of CO 2 )	500 kg	500 kg	500 kg	500 kg
	Quotas to buy (+) or to be sold (-)	-376 kg	-320 kg	-92 kg	220 kg
	Unit cost quota per kg of CO 2	0.05 €	0.05 €	0.05 €	0.05 €
		-19 €	-16 €	-5 €	11 €
	Total price (with quotas included or	581€	684 €	395 €	611 €
	deducted)				

*

Table 11 : Main socio economic attributes of the sample
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	Conditions	Control	1	2	3	4	5	6	Total
	N	229	97	93	97	94	94	85	789
	Gender								
	Male	48%	48%	49%	48%	51%	48%	48%	49%
	Female	52%	52%	51%	52%	49%	52%	52%	51%
	Total	100%	100%	100%	100%	100%	100%	100%	100%
	Residential zone*								
	Paris	58%	58%	56%	57%	57%	57%	59%	57%
	Lyon	10%	10%	10%	10%	11%	10%	13%	10%
	Aix-Marseille	7%	8%	9%	8%	9%	9%	6%	8%
	Toulouse	6%	6%	6%	6%	6%	5%	6%	6%
	Lille	4%	4%	5%	5%	4%	5%	5%	5%
	Bordeaux	6%	5%	4%	5%	5%	5%	4%	5%
	Nice	4%	4%	5%	4%	3%	4%	5%	4%
	Nantes	4%	4%	4%	4%	4%	4%	4%	4%
	Total	100%	100%	100%	100%	100%	100%	100%	100%
	Age_class								
	under 35	23%	20%	16%	20%	23%	22%	24%	21%
	35-44	25%	27%	27%	26%	23%	27%	25%	26%
	45-59	35%	35%	34%	34%	36%	34%	32%	35%
	over 60	16%	19%	23%	21%	17%	17%	20%	18%
	Total	100%	100%	100%	100%	100%	100%	100%	100%
	Status								
	Working or seeking work	74%	67%	72%	71%	69%	74%	75%	72%
	Student	1%	1%	1%	0%	1%	0%	1%	1%
	Retired	19%	23%	22%	21%	22%	20%	18%	20%
	Other	6%	9%	5%	8%	7%	5%	6%	7%
	Total	100%	100%	100%	100%	100%	100%	100%	100%
	Driving license								
	Yes	92%	93%	92%	92%	94%	88%	91%	92%
	No	8%	7%	8%	8%	6%	12%	9%	8%
	Total	100%	100%	100%	100%	100%	100%	100%	100%
	Personal monthly income class								
	less than 1200 euros	25%	29%	15%	21%	28%	18%	28%	24%
	between 1200 and 1800 euros	23%	25%	27%	33%	29%	28%	29%	27%
	between 1800 and 2600 euros	24%	22%	28%	23%	14%	28%	22%	23%
	more than 2600 euros	28%	25%	29%	23%	28%	26%	20%	26%
	Total	100%	100%	100%	100%	100%	100%	100%	100%

Motivation crowding out means that promising monetary rewards for performing a pro-environmental behavior may undermine the individual's intrinsic motivation to do so.

Various sources were consulted on the Internet in May 2013 when preparing the survey: for train: voyages-sncf.com; for air: French civil aviation eco-calculateur.dta.aviation-civile.gouv.fr; for bus: Eurolinescalculateur de CO2 www.ecogreen.eurolines.fr; for car:ADEME, 2008

.3 This is a "reasonable" statement based on the following results: in answering to the question "Did you perform one of the following actions for environmental reasons during the last month?" 82% of French people stated that they sorted their waste, 53% reduced their energy consumption, 58% reduced their water consumption, and so

on. 4 This spreading of experiments over a one year period was mainly due to the need to use results of the first experiment as input to the design of the subsequent experiments and administrative delays in ordering the web survey. There was no significant change in oil price (including high domestic taxes in France) in the survey period from June 2103 to June 2014 (oil price started to decrease significantly after summer 2014). A carbon tax was introduced by the government in April 2014 but with a different name avoiding the word "tax" ("contribution climat énergie"). The initial level was low (7€ per CO2 ton, i.e. approximately 2 cents euro per liter of petrol, which was not visible at the pump compared to price fluctuations). At this time this introduction resulted in little reaction from the public.

Loi n° 2015-992 du 17 août 2015 relative à la transition énergétique pour la croissance verte (https://www.legifrance.gouv.fr)

The panel access provider was one of the main French polling and market research institute. This permanent panel offered all the guarantees of quality.
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APPENDIX Appendix A: Examples of information displayed in the various framing conditions

Control

You travel with another person to a destination of your choice, located 1,000 km from home. Here is a first transport situation that is offered to you: