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Taking control of product testing context thanks to a multi-sensory immersive room. A case study on alcohol-free beer

Introduction

Hedonic tests of products should provide data that are valid enough to allow generalizing the conclusions obtained with a consumer sample in one particular study to the general targeted population (this ability is commonly referred to as external validity). In the same time, tests should be reliable in terms of accuracy and replicability (this is commonly referred to as internal validity).

Combining external and internal validity would enable to predict the success or failure of products in the market and to provide actionable knowledge for the product developers [START_REF] Garber | Measuring consumer response to food products[END_REF].

Unfortunately, the high rate of failures of new launched products questions the predictive validity of hedonic tests [START_REF] Köster | The psychology of food choice: some often encountered fallacies[END_REF][START_REF] Köster | Flops analysis: a useful tool for future innovations[END_REF]. While standardized situation tests, such as lab tests or central location tests (CLT), allow precise and controlled measurements, their outcome has not proved to be good predictors of consumer behavior (see for example: Iborra-Bernad, Saulais, [START_REF] Iborra-Bernad | Sensory analysis and observational study in an experimental restaurant: Pilot study[END_REF][START_REF] Kytö | Hedonic and emotional responses after blind tasting are poor predictors of purchase behavior[END_REF]. Unrealistic conditions of consumption in these standardized tests are part of the reasons evoked for their weak external validity [START_REF] Köster | The psychology of food choice: some often encountered fallacies[END_REF][START_REF] Köster | Diversity in the determinants of food choice: A psychological perspective[END_REF][START_REF] Meiselman | Methodology and theory in human eating research[END_REF]. Alternately, field tests and home-use tests are more realistic, but the downside of these methods is the lack of control of experimental conditions that may prevent from establishing causal relations and may eventually lead to fuzzy conclusions. Todays, although the need for greater ecological validity is tending towards real-life tests, CLTs remain very popular as they also have the advantage of being generally easier to implement. 2 Nevertheless, efforts have been made to fill the gap between these two approaches as early suggested by [START_REF] Rolls | Both naturalistic and laboratory-based studies contribute to the understanding of human eating behavior[END_REF]. In particular, researchers tried to bring context to the lab in the view of increasing ecological validity while maintaining the precision of hedonic tests conducted in a central location [START_REF] Delarue | Conducting contextualized and real-Life product tests: benefits and experimental challenges[END_REF][START_REF] Galiñanes Plaza | The pursuit of ecological validity through contextual methodologies[END_REF][START_REF] Jaeger | Consumption context in consumer research: methodological perspectives[END_REF].

Means to contextualize hedonic tests can be roughly divided into attempts to evoke a consumption situation or approaches intending to physically recreate a given environment (situational CLTs).

Evocations, whether autobiographical or scenario-based, rely primarily on memory and imagination (see [START_REF] Jaeger | Consumption context in consumer research: methodological perspectives[END_REF] for a review). These techniques are thus cheap and easy to implement. Most important, they are flexible and completely customizable. However, the cognitive effort asked to participants may be a limitation [START_REF] Köster | The psychology of food choice: some often encountered fallacies[END_REF]. Besides, the degree to which participants project themselves to the evoked context is not known, despite attempts to measure the vividness of evocations, making generalization of results to other contexts difficult.

Attempts to recreate physical consumption environments encompass a wide array of techniques that draw on more or less sophisticated means. They range from decoration of the sensory booths or sensory facilities [START_REF] Kim | Consumer acceptability of coffee as affected by situational conditions and involvement[END_REF][START_REF] Petit | Testing consumer preferences for iced-coffee: Does the drinking environment have any influence?[END_REF] to the use of fully equipped living labs, including experimental restaurants [START_REF] Liu | The impact of tablecloth on consumers' food perception in real-life eating situation[END_REF][START_REF] Schepers | Innovative consumer studies at the Restaurant of the Future[END_REF]. [START_REF] Holthuysen | Welcome on board": Overall liking and just-about-right ratings of airplane meals in three different consumption contexts-laboratory, re-created airplane, and actual airplane[END_REF] have even recreated an airplane cabin to test dishes served onboard. This way, they obtained results that are much closer to consumer response in real airplanes than those obtained in a sensory lab.

A limitation of situational CLTs is that they recreate only one context whereas a given food may be consumed in many different contexts. Playing with physical means indeed makes the implementation of the test not very flexible. As a result, it is difficult to concurrently test products in several contexts or to switch from one context to another. In this regard, digital technologies such as virtual reality (VR) or multi-sensory immersive rooms spark enthusiasm as they are expected to overcome some limitations of recreated contexts using physical means only [START_REF] Dreyfuss | Incontext consumer research: Benefits and opportunities for immersive techniques[END_REF][START_REF] Stelick | Thinking outside the booth-the eating environment, context and ecological validity in sensory and consumer research[END_REF]. In particular, high definition video screens are now affordable to most research teams and can be easily implemented to immerse test participants in potentially any context. Pictures or movies of natural usage environments can thus be displayed, possibly in combination with other sensory stimuli (ambient odor, sounds, etc.) and material cues. Using such an immersive approach, [START_REF] Bangcuyo | The use of immersive technologies to improve consumer testing: The role of ecological validity, context and engagement in evaluating coffee[END_REF] found that hedonic data collected in a virtual coffeehouse were more discriminating and a more reliable predictor of future coffee liking than those collected in traditional sensory booths.

They also showed that immersing participants improved their engagement in the test. Using the same settings to evaluate the liking for cookies in a virtual home kitchen, [START_REF] Hathaway | The impact of multiple immersion levels on data quality and panelist engagement for the evaluation of cookies under a preparation-based scenario[END_REF] further showed that the discriminability and reliability of consumer acceptance data improves when using a more complete level of immersion. Similarly, [START_REF] Sinesio | Capturing consumer perception of vegetable freshness in a simulated real-life taste situation[END_REF] aimed at reaching deeper immersion using real visual cues combined with material cues in the room and other stimuli other than visual (sound, odor, ventilation) to study the perceived freshness of vegetables.

Interestingly, immersive approaches actually use a mix of physical and digital means. For example, [START_REF] Sester | Having a drink in a bar": An immersive approach to explore the effects of context on drink choice[END_REF] set up a bar-like environment to study contextual influences on drink choices. This environment included different furniture, music was played and video-clips were projected on the wall to change the level of warmth of the ambience. Likewise, [START_REF] Jiang | Effects of Immersive Context and Wine Flavor on Consumer Wine Flavor Perception and Elicited Emotions[END_REF] combined different table settings and decor with projected images of flowers to study the emotions elicited by wine flavors. In fact, it is worth noting here that immersive technologies have been used mostly as a digital alternative to recreating physical context. It thus appears that they

have not yet been brought to their full potential. In particular, the flexibility offered by digital technologies would allow to simulate different contexts and thus to compare different consumption scenarios. However, to our knowledge, this possibility has not been tested so far.

The objective of this study was thus to go one step further and to take full advantage of the technology to simulate two very different contexts (a nightclub and a beach) that are likely situations of consumption for the product to be tested, namely fruit flavored non-alcoholic beers. In line with previous work [START_REF] Hathaway | The impact of multiple immersion levels on data quality and panelist engagement for the evaluation of cookies under a preparation-based scenario[END_REF][START_REF] Sinesio | Capturing consumer perception of vegetable freshness in a simulated real-life taste situation[END_REF] we used a wealth of sensory cues (sound, odor, air temperature, breeze, mist, lightings) in addition to the high definition video to provide a deeply immersive experience.

In this perspective, we aimed to evaluate how the testing conditions would affect consumers' perception and liking for fruit flavored non-alcoholic beers. In particular, we were expecting the level of liking to be higher in the immersive context. We were also eager to see whether immersing consumers in different contexts would influence the relative differences in liking between products and perhaps the preference ranking, with the assumption that some products would appear to be more appropriate in one context than in another. To further explore possible consumers' associations between products and contexts, we also evaluated situational appropriateness by the means of a check-all-that-apply questionnaire [START_REF] Giacalone | Situational appropriateness of beer is influenced by product familiarity[END_REF].

We organized the study according to a between-group design, where participants were invited to taste beers in one of three conditions: an in-booth CLT and two recreated environments using a multisensory immersive room. We chose to conduct this study with Fruit flavored non-alcoholic beers. Such products do not represent a particularly new category but many brands were very active on the market and launched new products at the time the test was conducted. This marketing context was thus an opportunity to test products consistently with a launch or post-launch test situation. For the sake of ecological validity, we decided to the products branded by serving the beers in their original bottle in all conditions. As far as context is concerned, it is also worth mentioning that the tests were organized in winter when the outside temperature in Paris was near 0°C (sometimes even below), not the most appealing conditions for drinking refreshing beverages such as fruit flavored non-alcoholic beers.

Material and methods

Products

Four fruit flavored non-alcoholic beers were chosen for being representative of the sensory diversity of that product category at the time of the study. In line with the approach suggested by [START_REF] Johansen | A new approach to product set selection and segmentation in preference mapping[END_REF], a rapid descriptive analysis allowed us to select the test products from an initial set of eleven low alcohol or non-alcohol fruit-flavor beers from the French market (data not shown). The selected beers thus all belong to the same product category but have distinctive flavors (Table 1).

After purchase, beers were stored at 5°C. Bottle were taken out from the cold storage room and uncapped just before each session. Beers were then presented in their original bottle together with an empty beer glass. 

Participants

A total of 249 adults (57%men/43%women) were recruited to participate to the test. They were all consumers of regular beers (either lager, dark, white or amber) and at least 85% of them were also consumers of alcohol-free beers.

Context comparison was conducted according to a between-subject design. Participants were allocated to one test condition depending on their availability. We ensured that the three groups were comparable in terms of age, sex ratio and beer consumption habits (Table 2). 

Testing conditions

The testing conditions were kept as similar as possible across contexts, except for context-specific intended differences as described in Table 3. All the tests took place in Paris, in the same building, in rooms equipped either with standard sensory booths or with an immersive room, as described below. The immersive room was designed and equipped to induce either a 'nightclub' context or a 'tropical beach' context.

All tests sessions were organized the same week during the five consecutive weekdays (of January 2017) and were organized in 30 min sessions. For the lab condition, evaluation sessions were organized around lunchtime, starting from 11:30 to 13:30 and in the afternoon, from 15:30 to 18:00.

Each session involved eight participants isolated in the sensory booths. As fewer consumers could participate in each immersive room session (4 persons at a time), schedules were slightly expanded to fit in more sessions: they thus started from 10:30 to 13:30, and from 15:30 to 19:15 for afternoon sessions. 

Technical description of the immersive room

The immersive room was a prototype designed by The Lab in the Bag® (Figure 1). It offered a 16m²

wide space where participants could freely move around. The room was equipped with a 3.70 x 2 m curved screen allowing a 160° video projection. Sound was played by the means of 5.2 speakers and DMX system.

Air temperature, hygrometry, mist and wind effects were controlled using a heater, a high-pressure water spray and air blower, respectively. The room was also equipped with a haze generator for nightclub effects. Ambient odors (piña colada cocktail for the 'nightclub' condition; tanning lotion and sea air for the 'beach' condition) were delivered using a fragrance diffuser and fan system.

In addition to this, furniture were also placed in the room to further evoke contexts and for participants' convenience. Notably, tables were needed to put bottles and glasses. The 'night club' condition thus included two high bar tables and chairs, while the 'beach' condition included deckchairs and coffee tables.

-Insert Figure 1 about here -

Evaluation procedure

The evaluation procedure was the same in all three conditions. The products were presented in a monadic sequential way according to a William's Latin square design to account for potential order and carry-over effects.

The beers were served in their original branded bottles. Thus, participants were given a bottle of each beer, together with an empty glass each time. They were then asked to take at least a sip of each beer, but they were free to pour themselves their beer in the glass. They were also provided with a bowl of plain crackers and were free to nibble while drinking.

Once the experimenter brought the samples, instructions were given by an avatar (Askia® face) displayed on a tablet (lab condition) or on the video screen in the immersive room. This way, we ensured that the instructions were exactly the same in all conditions and we minimized biases linked to the experimenter. For each beer, participants were asked to give their overall liking, using scores from 1 (dislike extremely) to 10 (like extremely). They were also asked to fill a Check-all-that-apply (CATA) questionnaire about their perception of the beer and its appropriateness for a series of situations (Table 4). CATA terms were chosen from the list of items usually applied in consumer tests on beers at Repères. In addition, we checked the brand websites and the tested beer packaging to make sure we covered all key dimensions of the brand positioning in this specific category. The order of CATA items was balanced across participants but kept fixed for each participant. The participants recorded their answers directly on individual tablets. following the same procedure. Finally, the difference between consumers of alcohol-free beers and the others was tested separately because the two groups were largely unbalanced.

Data from each condition were then analyzed separately by ANOVA with Judge, Product and Tasting order as main effects and the Product*Tasting order interaction included in the model. When product effects were found, we applied Duncan's post-hoc tests to search for pair-wise differences.

Eventually, we searched for potential effects of the session time. To this end, we categorized all sessions starting before noon (or at noon at the latest) as 'morning sessions' and all other sessions as 'afternoon sessions'. Another ANOVA was then applied to each condition with Judge, Product, Tasting order, and Session time-range as main effects and Product*Tasting order and Product*Session time-range interactions.

CATA data

For each condition, CATA results were analyzed using Cochran's Q test and McNemar's pair comparisons as described by [START_REF] Meyners | Existing and new approaches for the analysis of CATA data[END_REF]. In addition to this, differences between morning and afternoon sessions were testing using Chi-squared tests.

Software

All data analyses were computed using XLSTAT v.2016.7 (Addinsoft, Paris, France).

Results

Effect of testing context on overall liking

The beers were overall well liked in all conditions. Overall mean liking scores ranged from 6.5 to 7.7 which are relatively high scores for this type of products. The overall ANOVA revealed differences between the four beers (F3, 963=12.94; p<0.0001), irrespective of context. P4 -Panach'Panachade was the most liked (7.7, SD=2.0) and P1 -Tourtel twist citron the least liked (6.5, SD= 2.3), while inbetween P2 'P2 -Tourtel Twist Agrume' (7.0, SD=2.0) and 'P3 -Bavaria Fruity Rosé' (7.3, SD=2.1) were not significantly different.

Average hedonic scores across beers did not differ from one context to another (according to the overall ANOVA). Although the grand means in both immersive conditions were slightly higher than in the lab condition, the difference was not significant (F2, 963=0.91; p=0.403). Thus, immersion did not result in any global level effect, contrary to what has been observed in other studies [START_REF] Hathaway | The impact of multiple immersion levels on data quality and panelist engagement for the evaluation of cookies under a preparation-based scenario[END_REF][START_REF] Holthuysen | Welcome on board": Overall liking and just-about-right ratings of airplane meals in three different consumption contexts-laboratory, re-created airplane, and actual airplane[END_REF].

Effect of participants' characteristics on overall liking across contexts

Overall, men and women did not differ in their liking scores, neither across contexts nor within

context. Yet, the Product*Gender interaction was almost significant (F3, 963=2.52; p=0.057), showing that men tended to give slightly lower liking scores than women in the sensory booths.

Besides, we observed no effect of age group (F1, 963=0.11; p=0.739) on overall liking. However, the context*age group interaction was significant (F2, 963=3.03; p=0.049), revealing that younger adults (18-34 y.o.) tended to give higher liking scores in the 'nightclub' condition (7.3 vs. 6.9), while older participants (35-65 y.o.) tended to give higher liking scores in the 'beach' condition (7.5 vs. 7.0).

Regarding beer consumption habits, we observed that overall, frequent beer consumers (participants who drink beer more than once a week) gave slightly lower scores (6.9) compared with occasional consumers (7.3) (participants who drink beer less than once a week) (F2, 963=3.19; p=0.042). Medium users gave intermediate liking scores on average (7.0), but this was not significantly different from the two other groups according to Duncan post hoc tests. This difference in average liking scores between frequent and occasional beer drinkers was not affected by the context as indicated by the non-significant user status*context interaction (F4, 948=1.0; p=0.408). Besides, it is worth noting that the liking responses of the 12% of participants who do not usually drink alcohol-free beer did not differ from that of other participants in any condition.

Liking for each product in each context.

Analysis of the differences between products within each condition reveals that results have very similar patterns across conditions (Figure 2): P4 (Panach'Panachade) is the most liked beer, followed by P3 (Bavaria Rosé), then the two Tourtel Twist beers; P1 (Tourtel Twist citron) being the least liked.

The ranking order overall stays the same with the exception of a minor non-significant inversion between products P3 (Bavaria Rosé) and P2 (Tourtel Twist agrumes) in the "nightclub" condition.

In fact, product-wise comparison across the three conditions shows that only liking for P3 (Bavaria Fruity Rosé) tends to be sensitive to context (F2, 246 =2.42; p=0.091). This effect is not significant at the 5% threshold but the observed trend indicates that this product might be less appropriate for a nightclub consumption situation and conversely more appropriate for a relaxing context as the beach condition.

The product testing order had no effect on liking scores in any condition. However, we observed a significant product*testing order interaction in the "nightclub" condition (F9, 320=2.33; p=0.015),

showing that the two 'Tourtel Twist" beers were less liked when tested second. A similar nonsignificant trend was observed in the "beach" condition (F9, 300=1.78; p=0.072), but not in the sensory booths (F9, 316=1.28; p=0.249).

Participants' characteristics did not affect the liking patterns across tasting conditions, except for gender. Indeed a significant 3-way Product*Context*Gender interaction in the overall ANOVA (F6, 954=2.19, p=0.042) reveals that in the lab condition men liked the P1 (Tourtel Twist citron) more than women (7.1 vs. 5.4; p<0.001) and that they liked the P3 (Bavaria Fruity Rosé) less than women (6.8 vs. 7.9; p=0.021). On the contrary, we observed no gender differences in both immersive contexts.

-Insert Figure 2 about here -

CATA: perception, appropriateness and projected usage

The number of items checked was very comparable across conditions. On average, participants checked 5.7 items/product in the lab condition, 5.3 items/product in the immersive 'nightclub' and 5.6 in the immersive 'beach'. "Thirst quenching" and "has a good taste" are the most frequently checked items in all conditions with citing frequencies ranging from 60% and 80% depending on the products and on the context. Conversely, "Traditional" is the least checked item in all conditions, reflecting the fact that these product category is relatively new and contrasts with traditional beer categories. As can be noted from Table 5, the order of citations for other items varies from one context to another. For example, "For partying" comes in fourth position in the 'Night club' condition, while it is one of the least checked items in the 'Lab' and in the 'Beach' conditions. Besides, irrespective of the number of citations, most discriminant attributes differ across contexts (Table 5). In fact, only two items are discriminant in all testing conditions ("Indulgent" and "I really enjoy drinking it"), whereas three items never differentiate the products ("Young people like it"; "I could drink it any time of the day"; "Traditional"). The P3 'Bavaria Rosé' is clearly perceived as more indulgent than the three other beers in all conditions (Figure 3). This is consistent with the fact that this product is sweeter and has fruity (berries) flavor notes. Interestingly "I really enjoy drinking it" is more frequently checked for P4 'Panach -Panachade' in the lab and in the nightclub conditions, but not in the 'beach' condition where P3 'Bavaria Rosé' comes first. This is consistent with the fact P3 tends to be more liked in the 'beach' condition than in other contexts.

-Insert Figure 3 about here -Overall, the lab test was the most discriminant (8 attributes), while the two immersive contexts were conducive to only five discriminant attributes each. What is more, these five attributes were not the same. Apart from "Indulgent" and "I really enjoy drinking it", the 'night club' context resulted in product differences for "Thirst quenching", "I could offer it to my guests" and "Trendy", while the 'beach' context resulted in differences for "Surprising", "Innovative" and "I could drink it everyday".

Comparatively, context seemed to affect more the perception of P4 'Panach -Panachade' that notably appears to be significantly more "thirst quenching" and more "trendy" than other beers in the 'nightclub' condition, and more "surprising" in the lab condition.

These differences between testing conditions show that the participants did not project themselves in the same usages depending on the context. Interestingly, participants differentiated the products on items relating to their social value ("Trendy", "I could offer it to my guests") in the 'night club' condition where they could interact more with each other than in the "Beach" condition. The reason why the lab test was more discriminant for CATA is unclear, although we may hypothesize that participants were more analytical in that context and focused more on the taste ("Has a good Taste", "Surprising", "Innovative") than on usage.

Detailed analysis: morning vs. afternoon sessions

In addition to these overall results, we investigated whether changing the context of evaluation would differ depending on the time at which the sessions were organized. Indeed, most of the test sessions took place in the afternoon or early evening, yet about a third of the sessions were organized before noon to adapt to participants' availability. Although this was not considered an ideal timing for testing such products, it is common practice to expand the testing schedule beyond optimal recommendations, especially when business constraints impose that a test has to be completed within less than a week. In total, participants who started a session before noon were 35% in the sensory booths, 35% in the immersive 'nightclub' and 30% in the immersive 'beach' condition.

In order to check for possible effects of the session time, we conducted a separate analysis for morning sessions, with an arbitrary cut-off at noon. It comes as no surprise that, in the lab condition, beers are scored higher in the afternoon sessions (7.4, SD=2.1) than in the morning sessions (6.5, SD=2.4) (F1, 316 =13.5; p<0.001) (Figure 4). However, this effect vanishes when the tests are conducted in the immersive conditions. This is all the more noteworthy given that sessions in the immersive room started earlier (10:30 am) due to organization constraints.

It can also be noted that CATA responses follow the same trend (although, statistical conclusions with low numbers should be taken with care). In the lab condition, participants in afternoon sessions checked some items more often than in the morning sessions ("I could offer it to my guest": Χ²=7.02, p=0.008; "Young people like it": Χ²=4.49, p=0.034; "Indulgent": Χ²=4.09, p=0.043). Meanwhile, we observed no such effect of the session time in either of the immersive conditions.

This result suggests that immersing people in a consumption context may be a way to level off undesired effects linked to the variations in the way hedonic tests are implemented. Naturally, this finding should be confirmed by a systematic study of the fluctuation of experimental parameters.

-Insert Figure 4 about here -

Discussion

In this study, we investigated the possibility to use a multisensory immersive room with two different immersive scenarios to test products such as fruit flavored non-alcoholic beers. To our knowledge, this is the first time two very different consumption situations are tested in the frame of the same study which is a possibility offered by this type of immersive technology.

Level effect and product discrimination

We compared the responses from consumers immersed either in a nightclub or in a beach context with those obtained under the standard CLT conditions of a sensory lab. Overall, hedonic data collected in the three conditions were very similar. This result shows the stability of hedonic data at the group level when the consumer sample characteristics are well controlled. More pronounced context effects could have been expected. In particular, tests conducted in natural consumption conditions (HUT, Restaurant) are usually conducive to higher hedonic scores [START_REF] Boutrolle | Comparing central location test and home use test results: Application of a new criterion[END_REF][START_REF] Boutrolle | Central location test vs. home use test: Contrasting results depending on product type[END_REF][START_REF] King | The effect of meal situation, social interaction, physical environment and choice on food acceptability[END_REF]. Whether this is due to overall comfort, to the appropriateness of the consumption situation or other factors is unclear but a similar effect has been observed in some studies involving immersive or recreated environments [START_REF] Hathaway | The impact of multiple immersion levels on data quality and panelist engagement for the evaluation of cookies under a preparation-based scenario[END_REF][START_REF] Holthuysen | Welcome on board": Overall liking and just-about-right ratings of airplane meals in three different consumption contexts-laboratory, re-created airplane, and actual airplane[END_REF][START_REF] Kim | Consumer acceptability of coffee as affected by situational conditions and involvement[END_REF][START_REF] Sinesio | Capturing consumer perception of vegetable freshness in a simulated real-life taste situation[END_REF]. However, in the present study, we did not observe any increase of the overall level of the liking scores in either of the immersive conditions, compared to the lab condition.

Moreover, we did not observe major differences between contexts in terms of overall product discrimination even though the immersive 'nightclub' was slightly less discriminant. Still, for one product (P3 'Bavaria Fruity rosé') we did notice a slight (non-significant) increase in the mean liking score in the immersive 'beach' condition. This is to be related to the fact that this beer is significantly less liked by men, but in the lab condition only. It may also be noted that this beer is sweeter than the three others and was perceived as more 'indulgent' by participants. Besides, we observed that P4 (Panach' Panachade) that was perceived as more "surprising" in the lab condition was actually perceived as more "thirst quenching" and more "trendy" than other beers in the 'nightclub' condition. These results show that consumers' perception of the products and of their benefits may differ depending on the context even if these differences do not reflect in the mean hedonic scores.

However, on a general note, we did not expect one context to be more discriminant than another.

Results from the literature differ in this regard. While [START_REF] Bangcuyo | The use of immersive technologies to improve consumer testing: The role of ecological validity, context and engagement in evaluating coffee[END_REF] observed that immersing consumers into a 'virtual coffee house' was conducive to higher hedonic discrimination, other recent studies using immersive techniques did not show such effects [START_REF] Sinesio | Capturing consumer perception of vegetable freshness in a simulated real-life taste situation[END_REF].

Mechanisms underlying a possible increase in discrimination when consumers are immersed in a consumption context are unclear. Certainly, context helps consumers activate the stored information (past feelings, beliefs and behavior) underlying the attitude toward a given food. In that sense, [START_REF] Boutrolle | Studying meals in the home and in the laboratory[END_REF] advocated that context enables meaning to be attributed to sensory messages. Yet, although tests in real-life contexts (such as HUT) may lead to a greater discrimination than tests under standardized conditions, such an effect is not always observed [START_REF] Boutrolle | Central location test vs. home use test: Contrasting results depending on product type[END_REF].

In the present study, several hypotheses may be given to explain the absence of effect of context on discrimination. They could pertain either to the recreated context or to the tested products (or both):

-Level of immersion: do we provide enough elements of contexts to enable retrieval and activation of information stored in memory? Hathaway and Simons (2017) have indeed shown that higher levels of immersion could result in greater product discrimination. We cannot formally tell whether or not this has been a limitation in our study. However, our tests were conducted with unprecedented means of immersion, which makes this explanation rather unlikely.

-Choice of scenarios: the appropriateness of the selected scenarios (i.e. 'nightclub' and 'beach') could also be discussed. For example, Hathaway and Simons (2017) hypothesized that some scenarios (i.e. food preparation scenarios) may be less relevant to consumer testing than others, which could explain the smaller effect of immersion on product discrimination in their study involving a 'cookie preparation' scenario. In our case, CATA results on situational appropriateness and participants' post-test comments do not indicate any particular incongruence between the scenarios and the product categories. However, we could not exclude that other situations would have been more relevant (e.g. a bar or terrace;

at home, at a BBQ party, etc.) and would thus have resulted in more discrimination.

-Tested product category: consumers' perception and liking for some products may be more context-sensitive than for others. Previous studies have shown that beer choice and preference were likely to be sensitive to context [START_REF] Andersen | Desires for beverages and liking of skin care product odors in imaginative and immersive virtual reality beach contexts[END_REF][START_REF] Giacalone | Situational appropriateness of beer is influenced by product familiarity[END_REF][START_REF] Sester | Having a drink in a bar": An immersive approach to explore the effects of context on drink choice[END_REF]. Thus, fruit flavored non-alcoholic beers seemed to be a good candidate for studying the effects of context. However, this specific product category was relatively new to the market at the time we conducted this study. It is thus possible that consumers did not associate their consumption to one context in particular.

Yet, as discussed below, CATA results seem to indicate on the contrary that participants had a clear sense of these products situational appropriateness.

-Tested product differences: for this study, we selected four products with distinct flavors.

These products were easily distinguishable, they were liked differently and they were tested branded. These clear inter-product differences contrast with recent studies on immersion in which sensory differences among the products were smaller, as far as we can tell. We may thus hypothesize that our products were well differentiated in all conditions and that context thus had minor effect on product hedonic discrimination.

All this being said, we argue that a better discrimination should not necessary be considered as a validity criterion for hedonic tests. For instance, over-discrimination would be a breach of predictive ability of the test and may lead to missed opportunities on the marketplace.

Appropriateness

In this study, we did not address the question of external validity: that is to say, whether hedonic data obtained in the immersive conditions would be more predictive of consumers' preferences (or behavior) in real life. Indeed, we did not compare our results to real-life or to more natural testing contexts. In this respect, it should be noted that the question would arise of which natural consumption context should be compared to (e.g. at home? in a real pub or nightclub? on a beach? for a picnic?).

Yet, analysis of CATA data suggests that immersive conditions seemed to help participants to project themselves in different consumption contexts. For instance, participants in the 'nightclub' condition differentiated the beers more on their social value ('Trendy', 'I could offer it to my guests') or functional benefits ('Thirst quenching') than in other conditions. These results are in line with [START_REF] Giacalone | Situational appropriateness of beer is influenced by product familiarity[END_REF] who observed that consumers perceived beers as significantly different in appropriateness across different usages. Moreover, [START_REF] Andersen | Desires for beverages and liking of skin care product odors in imaginative and immersive virtual reality beach contexts[END_REF] clearly showed that exposure to a beach context by the means of pictures or VR could increase the desire for cold beverages (including beers). Immersing consumers in various contexts may thus be useful to reveal product appropriateness depending on consumption situations. It was notably striking to observe that the 'nightclub' condition elicited much more "for partying" responses. Likewise, we noted that younger participants gave higher liking scores in the nightclub condition. This is not only consistent with the immersive scenario but also gives insights for a potential marketing strategy of this product type.

It should be noted that in both immersive conditions, participants were not isolated from each other and could thus interact. We observed that participants interacted more in the 'nightclub' condition.

However, the level of interaction remained limited and after the test, some participants commented they would have liked to discuss more with others. In effect, we did not design the test to specially encourage these interactions. Notably, participants did not know each other. However, given the importance of the social context on choice and eating behavior [START_REF] Higgs | Social influences on eating[END_REF][START_REF] Jaeger | Stated choice experimentation, contextual influences and food choice: A case study[END_REF], leaving participants the possibility to interact may be an interesting feature of the immersive room.

Effect of the session time

Eventually, perhaps our most important findings relate to the effect of the timing of the sessions in the lab condition and the absence of such an effect in the immersive conditions. This difference was all the more remarkable that the study was conducted in Paris in winter when external temperature was -3°C in the morning. These were clearly not the climactic conditions nor the time of the year fruit-flavored non-alcoholic beers were targeted to. This result suggests that immersing people in a consumption context may be a way to level off undesired effects linked to the variations in the way hedonic tests are implemented. Naturally, these findings should be confirmed by a systematic study of how immersive approaches may contravene fluctuations of the experimental settings. For example, one could imagine testing variables other than the session time, such as the questionnaire design, the number of samples to be tasted, the presentation mode, hunger state, mood state, etc.

In the same line of thinking, we should stress that, irrespective of the product category, the session times (lunch and afternoon/early evening) were not consistent with a 'nightclub' context, and perhaps not even with a 'beach' context either. Yet, using such a multisensory setting allowed to immerse participants in very different contexts, while complying with the constraints and requirements of a consumer test. Immersive techniques could thus be seen as a way to make results more comparable from one test location to another, notably when climatic conditions differ (i.e. in different parts of the world, or from one season to another). The settings that we used actually allowed to control the environment and to be sure to be able to reconstruct exactly the same environment in future tests. It offers powerful means to immerse people in very different contexts while remaining relatively flexible as compared with living labs for example. Indeed, a large enough but standard meeting room can be used to set the stage. On a more qualitative note, it was striking to see that only few seconds were needed for participants to adapt to a new context and to feel immersed, according to their post-test comments. Technologically, it would even be possible to switch instantaneously from one context to another within the same session. However, although we have not tested this possibility, participants may feel confused by such a sequential change of contexts.

Limitations and perspectives

We chose to conduct this study on fruit-flavored non-alcoholic beers because these products were relatively new to consumers at the time the test took place and because such products are likely to be consumed in very different situations. This choice appeared to be relevant a posteriori, however we cannot predict what the results would be with other product categories. Knowing that context effects may be product specific [START_REF] Boutrolle | Central location test vs. home use test: Contrasting results depending on product type[END_REF][START_REF] King | The effect of meal situation, social interaction, physical environment and choice on food acceptability[END_REF], it would be interesting to use multisensory immersion according to a similar design with products that are very context-specific and others that can be consumed in about any context.

Likewise, we selected four beers that have distinct flavors and that are differently liked. However, it would also be interesting to investigate how multisensory immersive technologies would affect consumer responses to products that are more similar. In the same line of thinking, it should be stressed that we chose to test the products branded for the sake of ecological validity. However, we are aware that brands may have a strong framing effect and that testing the same products blind could have led to different results. This remains to be tested.

Other questions occurred while preparing this study, notably as regards the selection and design of immersive scenarios. Indeed, as in any situational CLT and in spite of our efforts to make it realistic, the question always remains whether the recreated context is representative of a real consumption situation participants had experienced. For example, we have to accept that the scenario actually represents a particular environment that participants certainly never experienced before: this nightclub, not all nightclubs; this tropical beach, not any beach. However, CATA results as well as participants' comments after the test lead us to believe that the scenario and the stimuli that were provided were sufficient to help them retrieve their own memories of similar contexts and to project themselves in their 'own world'. Eventually, our results question whether liking alone is a well-suited indicator for estimating the validity of hedonic tests. We suggest that measuring situational appropriateness in addition to liking may be useful to a better understanding of ecological validity of consumer tests and ultimately for better prediction of product success.

Conclusions

In this study, we used a multisensory room to immerse consumers in two very different contexts (a 'nightclub' and a 'beach') for the evaluation of fruit-flavored non-alcoholic beers. There was overall very little effect of the testing conditions on the liking scores, including in comparison with the lab condition. In contrast, our results suggest that immersive techniques could be used to overcome the discrepancies between morning and afternoon sessions observed in the lab condition. Such techniques may thus serve as a way to regulate unintended effects of running a test with strong time

constraints and yet to provide more robust hedonic data.

In addition to try to improve the ecological validity of a test by simulating one real-life context, we also used the multi-sensory immersive room to compare different consumption scenarios. Results

showed that consumers rated the situational appropriateness of products differently depending on the immersive context. Hence, testing a concept or a product under different scenarios could allow evaluating the coherence of a product with a consumption situation it is designed for. This would help adapting both the new product development and the marketing strategy for more chances of success, as recommended by [START_REF] Garber | Measuring consumer response to food products[END_REF]. 
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Table 1 . Tested products Brand Product name Flavour Bottle volume

 1 

	P1	Tourtel (Kronenbourg)	Twist Citron	Lemon	275 mL
	P2	Tourtel (Kronenbourg)	Twist Agrumes	Citrus fruits	275 mL
	P3	Bavaria	Fruity Rosé 0%	Berries (raspberry, cherry, elderberry…)	250 mL
	P4	Panach' (Heineken)	Panachade -Citron, Menthe et Fleur de sureau	Lemon, mint and elderberry	330 mL

Table 2 .

 2 Participants' characteristics for the three testing conditions.

	Total	Lab	Immersive 'night club'	Immersive 'beach'

Table 3 .

 3 Summary of testing conditions and sensory stimuli

		Lab	Immersive 'night club'	Immersive 'beach'
	Sensory immersion			
	Video	None	Crowded night club	Quiet tropical beach
	Sound	None	Music (2min / product)	Waves and seagulls (continuous)
	Smell	None	Piña colada	Tanning lotion & sea air
	Ambient air	Air conditioning	Haze	Weak air breeze & sea spray
	Light	Standard white	Dim + colored light projectors	Warm light
	Furniture	Standard sensory booth	High bar tables	Deckchairs & coffee table
	Nb. of participants / session	8	4	4
	Social interaction	Participants were isolated	Possible	Possible
			Avatar displayed on the	Avatar displayed on the
	Instructions	Avatar displayed on tablet	wide screen+ audio	wide screen+ audio
			recorded instructions	recorded instructions
	Session time	11:30-13:30 & 15:30-18:00	10:30-13:30 & 15:30-19:15	10:30-13:30 & 15:30-19:15

Table 4 .

 4 List of attributes used in the CATA questionnaire for situational appropriateness and subjective perception.

	Original items in French	Translation
	'Bon goût'	Has a good taste
	'Que je consommerais volontiers tous les jours'	I could drink it everyday
	'Pour offrir à des invités'	I could offer it to my guests
	'Innovante'	Innovative
	'De tradition'	Traditional
	'Qui plaît aux jeunes'	Young people like it
	'Tendance, à la mode'	Trendy

well as context, tasting order, session time-range, gender and age group

[18-34 y.o.; 35-65 y.o.]

. All possible 2-way and 3-way interactions were first included in the model. The model was then simplified stepwise by removing non-significant interactions. In a second stage, a second model including the beer consumption status [occasional, medium, frequent beer drinkers] was computed

Table 5 .

 5 Frequency of use of each attribute (CATA) and product differentiation depending on the context. p-values are from Cochran's Q test performed on each attribute and in each context.

		Average checking frequency (ranking order)		p values	
	Attributes	Lab	'Night club'	'Beach'	Lab	'Night club'	'Beach'
	Thirst quenching	0.70 (1)	0.69 (1)	0.76 (1)	0.418	0.024	0.300
	Has a good taste	0.63 (2)	0.56 (2)	0.63 (2)	0.032	0.160	0.590
	Young people like it	0.44 (4)	0.46 (3)	0.46 (4)	0.059	0.279	0.103
	I really enjoy drinking it	0.45 (3)	0.40 (7)	0.48 (3)	0.009	0.048	0.034
	Indulgent	0.44 (6)	0.39 (8)	0.42 (5)	0.000	0.000	0.000
	I could offer it to my guests	0.43 (7)	0.40 (6)	0.40 (6)	0.007	0.018	0.199
	Trendy	0.44 (5)	0.41 (5)	0.38 (8)	0.271	0.002	0.156
	Surprising	0.40 (8)	0.34 (9)	0.33 (10)	0.000	0.225	0.002
	I could drink it any time of the day	0.35 (9)	0.30 (11)	0.39 (7)	0.078	0.118	0.096
	Innovative	0.33 (10)	0.31 (10)	0.34 (9)	0.002	0.122	0.010
	For partying	0.29 (13)	0.44 (4)	0.23 (13)	0.018	0.115	0.059
	Unique, distinctive	0.31 (12)	0.26 (13)	0.32 (11)	0.003	0.417	0.286
	I could to drink it everyday	0.32 (11)	0.26 (12)	0.29 (12)	0.453	0.061	0.005
	Traditional	0.13 (14)	0.10 (14)	0.11 (14)	0.332	0.170	0.513