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Introduction
Sustainable and environmental friendly goods are daily gaining 

importance and responsiveness. This has pushed companies 
to acclimate their strategies into “green” policy. Even luxury 
manufacturers are concerned since this can wholly destroy the 
business and lead to customer churning. The risk is particularly 
high in this segment due to its sensitivity and to the intricate 
customer requirements. For instance, researchers like Bendell and 
Kleanthous, Kapferer and, Kapferer and Michaut [1-3] discussed 
the implications of ignoring these norms, even if clients do not 
acclaim them openly. Unlike regular merchandises, prosperous 
buyers have a deep liaison to their favorite brands due to the social, 
individual and functional benefits offered by luxury products [4-7]. 
This ‘loyalty’ suggests a forgiveness buffer when these companies 
partially lose their appeal or are temporary inferior relative to the 
competition. In other words, people are more likely to disregard 
some attributes to, further consume their desirable trademarks. 
For example, one would ignore a missing Navigation system in a 
Ferrari, but not in a Volkswagen. However, many uncertainties 
should be revealed: to which extent customers would forgive their 
favorable brands when ignoring some aspects such as sustainability 
and ecology? What are the car attributes that enhance the WTP and 
therefore loyalty?

This work evaluates the key aspects and motivations for 
luxury electric car buyers. In addition, it models the tolerance 
level for manufacturers. Many arguments legitimize the choice of 
the automobile segment. First, the market share within luxuries is 
about 40% (€489 billion out of €1,2 trillion) in 2017 and shows a 
continuous growth of 8% compared to 2016 (Bain and company, 
2017). Second, due to a low purchase frequency and to a high 
investment rate, people are more rational in their decisions. In 
addition, unlike fashion or jewelry, there is no discrimination 
effect since both genders appreciate cars and use them. Fourth, a 
car symbolizes the best way to project prosperity such as Status 
and prestige because they can only be consumed publicly. Finally, 
product experience (previous/ current) with a vehicle have 
generally a long cycle and shapes therefore the foundation for 
future choices [8,9]. For example, for someone who likes a specific 
car and had a pleasing experience with it, the next purchase is more 
likely to occur within the same brand. Even if the acquired product 
is the poorest in their evoked sets, it is expected that clients would 
ignore some features and needs toward savor the brand. Typically, 
this is what all brands implicitly strive for because it strengthens 
the true brand value through a forgiveness level.
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Abstract 
Environmental friendliness, ecology and sustainability are all concepts challenging today’s’ industry, especially the luxury market. This paper 

investigates the WTP for luxury electric vehicles and their attributes within the favorite brand. We therefore highlight the ecology effect on Decision 
making (loyalty vs. churning). The results show high preferences for ecology (reduction of Co2 emission) as well as a high loyalty level. Unlike 
previous investigations, we found out that prosperous clients are not accepting lower ranges and longer charging times, even if they possess multiple 
vehicles. Moreover, they are willing to pay up to 10% more for environmental friendly cars from favorite brand (assumption: quality doesn’t succumb 
status-quo). Serving these clients with the right product, allow luxury car manufacturers to charge significantly higher prices and therefore to 
increase profit and market share. Ignoring Ecology in the luxury car market results in customers’ churn.
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The Effect of Brand and Customer Specificities on 
Loyalty

The academic literature on brand experience [10], brand 
attitude [11], brand involvement [12], brand attachment [13], 
brand personality [14] and brand image [15], Martínez Salinas 
& Pina Pérez, [16] studied the impact of firms’ dimensions on 
consumers’ loyalty in different ways. They acknowledged these 
assets as key aspects for a firm’s success. Furthermore, Aaker [17] 
and Grohmann [18] empathized the importance of self-congruence 
in affecting customer response to the brand. Generally, shoppers 
seek products that better symbolize them with particular traits to 
express their self-concept. Thomson et al. define it “as the cognitive 
and affective understanding of who and what we are.” Besides, the 
concept contains two different facets: the ‘actual-self ’ (based on 
perceived reality of the self) and the ideal-self (based on dreams, 
goals and the striking self). According to Aaker [17] both ways 
can lead to self-congruence through a brand that match one of the 
two traits. Once people find the variety that fulfil this necessity, 
they become more attached to it and, therefore loyal. However, 
most of the theories mentioned above flow in one direction (B2C). 
Consequently, it is necessary to reveal the darkness on consumer’s 
ability, involvement and motivation to process information, and 
his/her perception of the brand. Duesenberry [19] was the first 
to introduce the idea of “habit formation” where he showed that 
current behavior is partially affected by past consumptions. This 
was affirmed by Pollak [20]. Similarly, Lancaster [21] pointed out 
that people consume a specific product because of its inherent 
values and surplus. Hawkins and Hoch [22] for example, observed 
subjects’ judgement under different involvement levels. The findings 
suggest that familiarity is a mediator for the truth effect. Meaning, 
when exposed to a familiar product, a so-called “ring the bell” 
reaction occurs and people are more likely to trust the information. 
Consequently, luxury car producers should make use of this 
finding (familiarity & market share) to introduce sustainable and 
environmental friendly goods. In the same context, Malär, Krohmer, 
Hoyer and Nyffenegger [23] presented a conceptual framework 
that illustrates the relationship between self-congruence and 
emotional brand attachment. The model announces self-esteem, 
public self-consciousness and product involvement as mediators. 
In other words, customer’ characteristics and his/her involvement 
determine his/her relation to the brand. They are more related to 
the brands that better reflect and confirm who they are rather than 
to those that promise helping them achieving the ideal-self. High-
end manufacturers are then expected to identify new tendencies 
such as ecology and apply the right strategies to serve the new 
clientele. Such approach is decisive for both loyalty and future 
success. Nonetheless, loyalty is a relative concept since clients are 
always seeking to maximize their utility (material & immaterial) 
through acquisition or consumption [24-26]. They might turn the 
wheel and choose completely different goods that better fit their 
current needs. In general, people think they make decisions based 
on trivial traits such as product attributes and monetary values. In 
fact, a real complex computation is behind. They, unconsciously, 
develop an approach based on both product related experience 

(emotional outcome from previous purchases) and expertise 
(ability to perform product related tasks successfully) to facilitate 
the decision-making process.

To help marketers with “a useful foundation for research on 
consumer behavior”, Alba and Hutchinson [27] introduced five 
dimensions of consumer expertise (cognitive effort, cognitive 
structure, analysis, elaboration and memory). The first two 
dimensions mentioned above were shown to have a positive 
benefit on the latter. The Authors identified a simple but a potent 
effect of repetition on cognitive effort: Familiarity reduces 
both the effort and the reaction time during decision-making 
(automaticity). The second dimension describes the weights of 
the facts for both novices and experts. For instance, this cognitive 
structure correlate positively with familiarity. Practitioners should 
be aware of this finding that mediates the loyalty philosophy and 
make use of it. For instance, in case market leaders are up to date, 
customers would trust them more than others and their decision 
won’t include a complex computation (automaticity). Pham and 
Johar [28] confirmed this finding and proposed a model of source 
identification. They described the hierarchical source monitoring 
when people fail to retrieve the information’s source. The results 
seem to be trivial and useless for practitioners, but it is crucial in 
reality. For instance, the usage of unique labels, features, logos and 
tools permits to associate the brand with a higher individuality 
degree. Therefore, the retrieving procedure follows the easiest and 
shortest path within the suggested model. In other words, people 
are familiar with the brand and are more likely to prefer it among 
all others. If people decide to leave their favorite brand, an alarm 
should be triggered.

In another work, Maclnnis and Jaworski [29] studied the 
information processing from advertisements. The proposed 
integrative attitude formation model differentiates between 
utilitarian and hedonic needs, which result in cognitive and 
emotional responses. Furthermore, it stresses the effect of 
clients’ AMO (ability, motivation and opportunity to process 
brand information). Likewise, the outcome is useful in practice. 
For example, the model can be divided into 3 main blocks (AMO, 
elements of brand processing and the evaluative level) which 
makes it useful as a diagnostic tool. In this case, it is easy for firms to 
locate the deficit, if the choices and attitudes are inconsistent with 
the input (needs and AMO-antecedents). All the suggested studies 
empathized the importance of consumers’ ability, motivation and 
opportunity to process the brand information on their attitudes 
toward a company (loyalty). Understanding buyers’ preferences in 
general and the consistency of the brand perception with the firm’s 
expectations specifically is advantageous. Therefore, marketing 
researchers and practitioners need the complete set of puzzles to 
derive a consistent judgment, since fitting this discrepancy permits 
to achieve an additional powerful dimension.

Customer Churning
The churn philosophy can be classified into voluntary and non-

voluntary. The non-voluntary churners are easy to identify and to 
deal with [30]. These are customers who are pushed to abandon 
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the brand for several explanations. For example, when firms revoke 
a package or when clients are unable to pay an arrangement. it is 
more critical when it emanates to voluntary churn. People make 
then a conscious decision to cut with the brand. Afterwards, 
they switch to competitors. Analogous, this can be decomposed 
into two categories: incidental and deliberate churn. The former 
happens when specific conditions avert the customer from his 
current consumption For instance, if he can’t afford the required 
financial means or moves to an unsuitable - geographical- area. 
The user is then more likely to terminate his rapport to the brand. 
The latter reveals high challenges for most companies. It occurs 
when the clientele starts to empathize competitors’ products due 
to their superiority in terms of technology, quality and economical 
attributes. In this case, the task becomes tough through both, 
the intense competition and the variety of products and services 
that faces the customer. Thus, Liu and Shih [31] related to the 
indispensability of new strategies that capture customer needs, 
progress the satisfaction level and so, retention. It has become a 
commonly acquaintance that company’s’ most important asset is the 
customer [32-33] Subsequently, businesses are opting customer-
oriented strategies for sustaining their competitiveness and 
guarantee a stable profit. However, Keaveney (1995) accentuated 
the difficulty and the costs (advertising, promotional expenses 
etc.) of such processes in a saturated market where customers 
constantly face a gigantic variety of products and services. To this 
issue, Burez and Van den Poel [34] identified two approaches: the 
reactive and the proactive. Firms that adopt the reactive way are 
more passive. They wait until clients ask to cut the relationship. At 
that point, they offer the customers higher incentives to hold them. 
Even if they succeed preserving their clients, the drawbacks like 
excessive costs, lower brand mercy and, purely incentive oriented 
relationship will overwhelm. Contrarily, the proactive procedure 
occurs when businesses primary focus on identifying risky clients 
(that are more likely to churn) and try to retain them. This kind 
of targeted strategy is advantageous. It allows to protect the core 
business and to save market share. Additionally, proactive firms are 
generally more innovative and so, have a better image. Nonetheless, 
Van den Poel and Larivie’re [35] stressed the disadvantages of an 
inaccurate procedure. For example, companies would offer high 
incentives to clients who are not really churning. 

Therefore, it is essential to be up to date, to identify the new 
tendencies, and to offer the clienteles the product and the quality 
they are looking for (or maybe a touch above). Moreover, it is 
recommended that companies aim new customer generation [36-
38]. Traditional methods of predicting churn risk are unprecise 
since they only identify trends in data using pure mathematical 
algorithms. Additionally, businesses are often unable to identify if a 
customer is more likely to switch to competitors until it is too late. 
The main reason for the usage such soft computing algorithms, is 
their low cost. For the prediction of churn risks, companies used 
to apply a pure demographic-based model. Wei and Chiu [39] 
criticized this approach since it creates an analysis which is based 
on customers and ignore all other facets such as product attributes. 
Furthermore, due to restricted customer information, a pure 

demographic-based-prediction won’t be efficient. Additionally, the 
luxury academic literature on brand associations (attachment, love, 
involvement etc.) ignore such facets. They assume a continuous 
relationship (untainted loyalty) once the customer appreciates a 
brand.

Empirical Study
The bayesian tradition: definition and properties

Powerful tools for estimating discrete choice models have 
been settled within the Bayesian technique. Unlike traditional 
processes, these new methods can estimate model parameters 
without calculating the choice probabilities. Furthermore, they are 
efficient in deriving parameters on the individual level within any 
model and under random taste variation. For example, Albert and 
Chib [40] have developed an exact Bayesian approach for modeling 
categorical response data using the idea of data argumentation. 
McCulloch and Rossi [41] established new methods for conducting 
a finite sample, likelihood-based analysis of probit. The algorithm 
uses a variation of the Gibbs sampler and avoids a direct evaluation 
of the likelihood. Bayesian methods have numerous advantages 
compared to frequentist. First, unlike probit and mixed logit where 
the MLE (Maximum Likelihood Estimator) can be associated with 
numerical difficulties, Bayesian doesn’t require any maximization. 
Furthermore, traditional algorithms fail to converge in such 
situations and doesn’t guarantee that the maximum has been 
reached. Even the choice of the starting values is still an issue 
Train, [26]. Second, Bayesian procedures guarantee consistency 
and efficiency with more relaxed assumptions. For instance, its 
estimators are consistent for a fixed number of draws. If this amount 
rises at any rate with sample size, the coefficients are efficient. 
Cameron and Trivedi [42] stated out that Bayesian procedures 
guarantee higher flexibility for the researcher since they deliver the 
entire posterior distribution of the parameters of interest. Meaning 
the user can decide which moment/ quantile of the distribution 
to report based on decision theoretic criteria. Unlike frequentists, 
Bayesian methods are conditioned on data. The results are exact 
finite and approach the normal distribution in large samples where 
the influence of priors disappears. Finally, Bayesian provides a 
natural way to select models [42, 26].

However, the Bayesian approach is linked to some costs 
especially for researchers who are used to classical ways. They 
need to be more familiar with various interrelated techniques. 
Afterwards, the learning curve gets steep. Also, the convergence is 
an issue, since Bayesian models use enough iterations to converge 
(takes a long time too). Unlike the convergence to a maximum 
by traditionalists. Bayesian scientists cannot therefore easily 
determine whether it is achieved or not. According to Train [26], 
McCulloch and Rossi [41] and, Albert and Chib [40], Bayesian 
are in many cases faster than classical approaches and provide 
satisfying pattern for inference and decision making. Under 
certain assumptions, the estimators are asymptotically equivalent 
to the MLE and can therefore be interpreted in a classical way. 
The researcher has initially some ideas about the parameters θ 
of his/her model. He/she collected data to improve or to update 
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his/her beliefs that are represented by a probability distribution 
(P(θ)) over all possible values that θ can take. This is termed 
prior. He/she observes the choice of N independent decision 
makers Y={Y_1,Y_2,…Y_N}. Based on this sample information, the 
scientist updates his/her ideas about the value of θ. This is denoted 
as posterior distribution P(θ|Y) and depends on y since it only 
incorporates the information contained in the observed sample. In 
conclusion, there is a definite relationship between the posterior 
and the prior through the Bayes’ rule:
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Specification of the prior

The researcher can choose between non- and informative 
priors depending on the available data and his/her goal. 
Noninformative priors have minor impact on posteriors. It is an 

effortless way since the choice of a uniform prior 𝜋(𝜃) = 𝑐 (∀ θ/
c>0) places equal weights on all possible values of θ. However, in 
cases where the parameters θ are unbounded, the density ∫𝜋(𝜃)
𝑑𝜃 = ∞ is improper and implies an improper posterior. Also, the
prior is invariant to reparameterization. Meaning, if it is unsuitable 
for one parametrization, it will be unsuitable to all others. A well-
known uninformative prior is the Jefferys’ prior (Also known as 
vague, diffuse or flat) which has a large variance 𝜎2. It can serve as a 
method of generating a prior when there are no obvious candidate 
priors available. Conjugate priors (informative or diffuse) require a 
convenient functional formula for the prior and result in a good and 
methodically tractable illustration of the posterior under definite 
sample density of the data. Natural conjugate pair means that the 
sample density, prior and posterior, lie in the same class of densities 
(Figure 2). Table 1 summarizes the most used conjugate families 
(Figure 1&2) (Table 1).

Figure 1: Different churning types.

Figure 2: Bayesian analysis of mean parameter of normal density.

Table 1: Most used conjugate families.

Distribution Sample density Conjugate prior density

Normal 2,N θ σ  
2,N µ σ Θ  

Normal 2,1/N θ θ   [ ],Gamma α βΘ 

Binomial [ ],Nβ θ [ ],Beta α βΘ 

Poisson [ ]θΡ [ ],Gamma α βΘ 
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Gamma [ ],Gamma υ θ [ ],Gamma α βΘ 

Multinomial [ ]1 2, ,..., kMN θ θ θ [ ]1 2 1 2, ,..., , ,...,k kDricheletθ θ θ α α α

Markov chain monte carlo simulation

The researcher aims to get a large sample from the posterior 
distribution since it provides desired information about both 
the moment characteristics of the sample of estimates and other 
relevant measures. This task is more complicated if there is no 
closed-form expression for posterior density. Using Monte Carlo 
Markov Chain method, the scientist run sequential draws that 
harvest simulated values. Running long enough sequences is a 
key aspect here. Subsequently, the values converge to a stationary 
distribution that coincides with the target posterior density 
p(θ|Y). the Method named MCMC referring to simulation Monte 
Carlo and the sequence of Markov Chain that uses 2 approaches: 
Gibbs Sampler and Metropolis Hastings. In conclusion, product 
characteristics have a key influence on decision making. On the one 
side, product involvement/ characteristics and brand relationship 
build the fundament of the behavioral aspects especially, in the high-
end segment where people are better informed, experienced and 
have deeper liaison to their favorite manufacturers. On the other 
side, as mentioned by the economic perspective, customers seek 
to maximize their relative utility through the choice of a specific 
good among others. A juncture of both views yields the decision 
either to buy or not and which product. Again, this is primary for 
luxury houses since psychological, social, functional and financial 
dimensions play a deeper role in the decision making compared to 
mass producers.

Choice of attributes and data collection

As mentioned above, the car industry is a main component 
for the success and the accomplishment of the luxury market. 
For instance, an increase of round 11% was recorded between 
2016 and 2017 so that the business’ market share is about 41% 
(€489 billion out of €1,2 trillion) in 2017 Bain and company, [43]. 
Additionally, the appearance of new tastes, namely ecology and 
sustainability has led to numerous challenges. Car manufacturers 
have the task to, first conserve their clients who are looking for 
the fundamentals of high-end merchandises, and second serve the 
new tastes and attract them. Numerous studies [44,45]) have been 
conducted to elucidate the willingness to pay for electric vehicles. 
Based on the following car attributes: driving range, charging time, 
fuel cost saving, pollution reduction, and performance, respondents 
were asked to choose between three alternatives, the vehicle they 
are more likely to buy. as a result, people prefer functional features 
like higher driving range, fuel cost saving and faster charging time. 
The Co2 emission, which is the specificity of battery electric vehicles 
(BEV), was significant but not conclusive in the decision making. 
All studies were aiming to evaluate car attributes and were about 
mass products. However, prosperous buyers have a unique impulse 
and their relations to brands are much more robust. Subsequently, 
their choices and preferences are based on completely distinct 
aspects that should be investigated. Thus, luxury car producers 

obtain a better and wider view on the new market necessities. 
Unlike commodities, high-end products should display status 
and some other social ans individual values through high quality, 
exclusivity, indulgence etc. [4,46,6,47,48]. Most prosperous buyers 
are therefore seeking expensive goods that keep them privileged 
or at least guarantee a certain status level. Performance in terms 
of acceleration is an excellent quality and prestige indicator. Fast 
vehicles are gladly seen and appreciated. Subsequently, the owner 
not only enjoys the driving experience, he/she also adores being 
honored and appreciated by others since cars can only be consumed 
publicly.

• H1a: independent on their backgrounds (e.g. snobs, 
Veblenian etc.), all prosperous buyers show strong 
preferences for high acceleration from favorite car 
manufacturers.

The arousal theory builds the fundamental of the behavioral 
psychology in understanding decision-makings. Besides, while this 
work deals with the WTP for luxury EVs, it is necessary to reveal 
the darkness on some aspects like customer need for novelty and 
his/ her perception of new products like ecological luxury vehicles. 
According to academics like Garcia- Torres [49]and Johnson-
Laird, Girotto and Legrenzi (2004) [50], and Legrenzi and Umita 
[51], the arousal level is positive and, strongly related to wellbeing 
and feelings. Subsequently, it determines peoples’ performances. 
Furthermore, the theory supports the idea that performance 
necessitates a variety of stimuli (Hebb [52]; Berlyne, 1970 [53]). 
For instance, clients prefer a rich set of products with distinctive 
features, so they have enough choice and their decision would be 
more consistent. However, the authors recommend a moderate 
arousal level since its’ consequences follow a U- inverted curve: 
very low as well as very high stimulations won’t allow people to 
perform well. Likewise, this finding is primary for luxury car 
manufacturers since producing non-familiar vehicles might have 
negative consequences.

Berlyne [53,54] investigated the novelty effect on buying 
decision. He stated out that customer’ need for newness and 
originality affects the hedonistic degree of the stimuli. Meaning, 
people favor to get enough stimuli from outside to be well. This 
overlaps with the fundaments of luxury such as high quality, 
exclusivity and other hedonic values. Nonetheless, he argued 
that familiarity correlates negatively with the arousal level. As an 
illustration, when customers are repeatedly exposed to the same 
product (-set), their appreciation and excitement decreases (Nelson 
& Meyvis [55]. Therefore, choosing a convenient time and strategy 
in presenting their products is a challenge for luxury companies. 
Likewise, selecting which features and attributes a product should 
have is decisive. Moreover, the diversity of prosperous buyers, their 
needs, motivations and wishes makes the task more complex for 
manufacturers. For instance, car producers should simultaneously 
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serve different tastes like environmental friendly clients with 
electric/Hybrid vehicles, and people who seek the fundaments of 
luxury with extravagant and exclusive cars. To summarize, unlike 
the rational view, the arousal theory assumes that customers don’t 
know what they want specifically. But they are trying to maintain 
their arousal level constant through the seek for newness (Garcia-
Torres [49]). This postures a challenge for luxury car manufacturers 
while introducing electric cars. Additionally, the luxury literature 
underlies the role of price as a quality indicator for all customer 
categories (snob, Veblenian, Bandwagon & perfectionist). There 
exists a lower bound under which none of them would buy the 
good because it is a harmful quality signal. Above this amount, the 
diverse groups are formed depending on their individual, social 
and functional needs, and readiness to pay (Vigneron & Johnson, 
1999 [56]). Unlike the mass market, where the decision to acquire 
alternative fuel vehicles correlates positively with cost-savings (e.g. 
fuel & maintenance) Jansson [57], prosperous clientele is seeking 
expensive goods with exceptional experiential aspects such as 
sportiness.

H1b: prosperous buyers are willing to pay higher prices for 
performed luxury EVs from favorite luxury car manufacturer.

The charging time and the range are functional attributes 
that are decisive in the DM. In the mass market Hidrue et al. [44] 
found a negative effect of coming from a multicar household on the 
willingness to buy electric vehicles. Similarly, and unlike what most 
people would think (Flexibility: Prosperous buyers have access to 
many cars. Therefore, they can switch between them depending on 
their needs), we reason that the same effect is present in the high-
end segment. This clientele is experienced, seeks the fundaments 
of luxuries and, have therefore higher standards and wishes. 
Independently, if they have 20 or 30 Hermès handbags in the 
wardrobe, the new one should not be minor to their possessions on 
any dimension (functional, social, individual and financial). Besides, 
it should be better at least in one fact. Similarly, someone who owns 
a Ferrari, a Porsche and a Lamborghini is less likely to buy a new 
vehicle that has lower acceleration, range, etc. than his status-
quo. This idea is also supported by various theories on innovation 
adoption where people are willing to buy the new product only 
if it shows better features (Jannsson, [57]. This is also consistent 
with the luxury literature [4,46,6,47,48]) which highlights quality 
aspects as a corner stone in the market.

• H2: improved functional aspects such as better range and 
shorter charging time correlate positively with the WTP 
for luxury EVs from preferred luxury brand.

Also, the marketing of innovative products such as alternative 
fuel vehicles is always linked with subsidiaries (non- and monetary). 
Both government and companies encourage this in several ways 
like unrestricted parking, tax- exemption and free charging. These 
attributes are important for this study to find out how they affect 
the buying decision and how they correlate with the number 
of cars in household as a mediator. Studies on the willingness to 
buy electric cars in the mass market Hidrue et al. [44] showed the 

importance of reducing battery costs and of introducing non- and 
monetary subsidies on DM. This is understandable since these 
monetary advantages, evidently influence the utility function. 
Outgoing from luxury literature on buying motivations [56,58], on 
product definition and associations [46,48,59], financial and social 
motives like status and recognition are major buying motivations. 
For instance, there is a positive correlation between price and 
quality in the segment. Expensiveness implies superior quality. 
Therefore, we expect a minor effect of subsidies on the wtp for 
luxury EVs since this might be a bad quality signal.

• H3: The introduction of non- and monetary subsidies such 
as tax exemption has little to no influence on the WTP for 
luxury EVs.

The Co2 emission is key aspect and a specification of BEVs. 
Therefore, it is essential to study its’ impact on the buying decision. 
According to the behavioral decision-making theories (chap. 3), 
customer ability to process information and his involvement have 
key effect on his decision. Studying his/her willingness to pay for 
EVs vis-à-vis his/her engagement and appreciation for ecology, 
gives a wide view on the choice and helps marketers to better 
understand the key motivations for ethics in luxury. It is therefore 
a combination of behavioral and economic perspectives to derive 
an appropriate estimation. Moreover, this allows to clarify the 
conflict within the luxury literature: On the other side, Ward and 
Chiari, Davies et al. [60, 61] for example, sympathize sustainability 
as an exceptional and trendy marketing tactic, but don’t consider it 
decisive like the fundamentals of luxuries. For instance, they cited 
many arguments like the low-buying-frequency. People buy once a 
week fair traded coffee bones and feel then helping others through 
this conscious behavior. However, they don’t buy a Rolex or a 
Ferrari in the same tact. Additionally, the researchers proclaim the 
availability of environmental friendly goods as well as their quality 
as a feebleness. Finally, they argue that the purchase act is an 
intimate moment where only enjoyment and self-reward are major 
factors. On the one side, researchers like Bendell and Kleanthous, 
Kendall, Bendell, Wiedmann et al. and Kapferer [1,3,7,62,63] 
underlies ecology as key aspect in the segment. Furthermore, they 
warn from ignoring it, even if customers don’t acclaim it openly. 
The authors showed that the appearance of new ecological luxury 
consumers like the LOHAS as well as the increasing demand for 
green products (from traditional buyers) makes ecology decisive in 
the market. Nonetheless, a comparison between luxury fundaments 
with the ecology principles showed numerous intersections. As an 
illustration, the fact that we should fairly handle with rare resources 
implies a limited production that is also costly. As a result, we get 
exclusive products that have a good quality but also expensive which 
overlaps with luxury values. Besides, luxury start-ups like Tesla, 
Elivs &Kresse or Schilpachavan combine creativity, environmental 
friendliness with high-tech to get advantages and compete with 
market leaders. This pressure is continuously pushing established 
firms to introduce similar concepts. As an illustration, luxury car 
manufacturers started immediately the production of EVs whereas 
the rest announced upcoming models with better features.

http://dx.doi.org/ 10.33552/SJRR.2019.02.000530


Citation: Houssam Jedidi and Oliver Heil. WTP for Luxury EVs and their Attributes: A Bayesian Approach to Highlight the Ecology Effect on 
DM. Sci J Research & Rev. 2(1): 2019. SJRR.MS.ID.000530. DOI: 10.33552/SJRR.2019.02.000530.

Scientific Journal of Research and Reviews                                                                                                                               Volume 2-Issue 1

Page 7 of 17

• H4: Prosperous buyers have high preference for Co2 

emission reduction.

For this purpose, 243 luxury customers participated in the 
study (147 male and 97 female). Only respondents who were 
planning to buy a luxury car in the next 7-9 months were kept to 
get more realistic choices. At the beginning, they completed a set 
of questions on the luxury car they are more likely to purchase 
(from favorite brand). Moreover, the survey includes measures 
of environmental friendliness and on materialism settled by 
Haws, Winterich and Naylor, and Eastman, Goldsmith and Flynn 
[64,65] respectively. The “green scale” contains 6 questions that 
are evaluated on a 7-points Likert scale. The sum serves as an 
ecology indicator. In the same way, the materialism level is defined 
through a reliable and valid question catalog. The collected data 
includes demographic information that are relevant to study the 
willingness to pay for luxury electric vehicles. In addition to the 
standard data like age, income and gender, the number of cars in 

household, the education level and the budget dedicated to the next 
purchase were collected (Figure 4). Also, the education level is a 
good indicator for ecology, as well-educated people are more aware 
about environmental issues and are therefore more likely to adapt 
their behavior. The goal here is to find out if the ecology level is the 
main factor influencing the buying decision. Meaning if prosperous 
consumers acquire EVs predominantly because of the low Co2 
emission or more due to values like (exclusivity, enjoyment, etc.) 
provided by luxury products. The number of cars serves then as a 
moderator since multicar households are supposed to be suppler. 
For example, they might use another vehicle if the charging takes too 
long or when the trip clearly exceeds the battery capacity. Finally, 
people gave the amount they are dedicating for the car purchase. 
Combined with the output of the conjoint analysis the researcher 
can identify the consistency of the decision and which attributes 
(levels) are key aspects here. This is essential to model the choice 
and to identify both churners and the churn causes within a luxury 
brand (Figure 3,4).

Figure 3: Decision making Procedure.

Figure 4: Summary of demographics.

The respondents were given three models of their favorite 
car, which they are willing to buy closely: a BEV, a PHEV and an 
ICE. For the ICE cars, only price and performance were varying to 
study the hedonism effect in the decision-making: Buying (or not) 
EVs due sustainability or to luxury values such as trendiness and 
high acceleration. The questionnaire doesn’t mention concrete 

manufacturers since each respondent has a different favorite car and 
his loyalty and brand relationship (involvement, love, attachment, 
etc.) is relative. For instance, both Ferrari and Porsche owners 
love their cars and enjoy their experiences, but they have different 
relations due to diverse brand facets. Furthermore, a none- choice-
option is added to allow for churn prediction. When preferred 
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manufacturers ignore ecology and sustainability, churners are then 
more likely to purchase other goods from their evoked set. In other 
words, they, voluntary, switch to a competitor that affords them the 
functional, individual and social values they are looking for. Each 
respondent was shown 17 choice cases and should pick up the 
alternative he is more likely to purchase. The attribute variation 
was in percentage and relative to the basis version of that model 
since every participant has a different preferred car. Thus, the 
result is more realistic and generalizable which implies consistency. 
Based on collected data from diverse manufacturers (Table 2), it 
becomes clear which attribute levels are more realistic for the 
analysis. All models within a category have similar characteristics. 
For instance, the average range is around 550 km (+- 10%) which 
match with a combustion car. This is also the case of PHEV when 
adding the electric range to the regular one. Moreover, numerous 

manufacturers have special charging stations where around 80% of 
battery capacity is reached in less than 30 min. However, people have 
the domicile charging option which obviously has lower efficacy. 
Integrating this option in the conjoint analysis is indispensable since 
people feel more comfortable charging their cars at home. Also, the 
reachability and the geographical distribution of charging stations 
is still an issue especially in villages. Contrasting the theories of 
disruptive innovations [66,67] that undertake the idea of lower 
price and inferior quality for the new good, luxury EVs are faster 
and more expensive than numerous luxury vehicles. For example, 
the Tesla Model S P100D costs around €157.670 and goes from 0 to 
100 Km/h in 2,7 seconds (Table 2). A Mercedes S560 4Matic has a 
price of €116,994 and a speeding up of 4,6 seconds from 0 to 100 
km/h (Mercedes- Benz, 2017) (Table 2). 

Table 2: Conventional premium-luxury ICEs EVs and PHEVs.

Manufacturer 
(Model) Price [€] Energy E-Range 

[km] Charging time in min 0- 
100km/h [sec]

CO2 
[g/km] Source

Tesla Model 
S 85D 92.8 BEV 528 Supercharger: 270 km 

in 30 min; Wall connector: 100km/h 4,4 0 Tesla, 2015

Tesla Model 
S P100D 157.67 BEV 613

Supercharger: 270 km in 30 
min Wall connector: 54 km/h or 

81km/h
2,7 0 Tesla, 2017

Tesla Model 
X 166,150 BEV 542 Supercharger: 270 km in 30 min 

Wall connector: 54 km/h or 81km/h 3,1 0 Tesla, 
2017a

Artega Scalo 170.000- BEV 400 Fast Charger: <1h; Haushalt: 10h 3,6 0 Artega, 
2015a

BMW i8 130 PHE 
V 37 2,5h; 

Wallbox: 2h (80%) 4,4 49 BMW, 
2015a

Porsche 
Panamera S 

E-Hybrid
106.72 PHE 

V 36 80%: 15 min; 
100%: 2,3 h 5,5 71 Porsche, 2015b; 

Porsche, 2015a

Porsche 
Panamera S 104.34 ICE - - 5,1 204 Porsche, 2015

Mercedes S 500 e lang 109.777 PHE 
V 33 Charging station: 1,9h; Home 

charging: 4,1h 5,2 65 Mercedes, 2015

Mercedes 
S 500 lang 109.777 ICE - - 4,8 192 Mercedes 2015

Volkswagen 
Passat GTE 44.25 PHE 

V 50 Regular charger: 4:15h; Wallbox: 
2:30h 7,4 39 Volkswagen, 

2015

Volkswagen 
Passat TSI 

BlueMotion
40.025 ICE - - 6,9 143 Volkswagen 

2015a

VOLVO XC90 
T8 Twin 
Engine

77.8 PHE 
V 50 3,5h - 7,5h 5,6 49

VOLV 
O, 

2015

VOLVO XC90 
T6 AWD 75.054 ICE - - 6,5 186

VOLV 
O, 

2015

Mercedes 
C350 e 50.961 PHE 

V 31 3,5h 5,9 54
Merce 

des, 
2015a

Mercedes 
C300 43.702 ICE - - 5,9 157

Merce 
des, 

2015a

The Co2 emission is decisive in this study since it plays a 
moderating role in indicating the type of the car. A 100% and a 

0% emission represent an ICE and an EV respectively. It was also 
compulsory to introduce 2 other values for the PHEV to see the 
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effect of a minimal amelioration on choices. Table 3 summarizes 
the attributes and their levels. For the utility computation, the 
lowest level (for example - 5% for the price/ 50 km for electric 
range) was set to zero. Subsequently, all estimators are relative to 
an amelioration/augmentation (Table 3).

Table 3: Attributes and their shaping

Attribute Levels (compared to preferred gaso-
line)

Price

•	 -5%

•	 0%

•	 +5%

•	 +10%

Acceleration

•	 -10%

•	 0%

•	 +10%

Electric range (km)

•	 50 (+ combustion)

•	 250

•	 500

Charging time for 50 km 
(in min)

•	 10

•	 30

•	 120

•	 300

Co2 emission reduction

•	 0%

•	 70%

•	 80%

•	 100%

Subsidiary

•	 No subsidiary

•	 Non-monetary

•	 Monetary

Data Groundwork and Utility Computation
Coding data for utility computation

In discrete choice models, preferences are represented by 
utility functions.

Mathematically:

( ), ; ; / in
in in n

n

Z attributes of alternativei faced by consumer n
U U Z S i J

S all relevant characteristics of consumer n


= ∀ ∈ 


The decision rule is therefore explained by choosing the 
alternative i with the highest utility among all options

; ,in jnU U J i j J> ∀ ≠ ∈

The utility can be therefore decomposed into:

In case of two brands (easiest situation), the utility functions 
are expressed as follows:

1 1 1n n nU V e= +

2 2 2n n nU V e= +

In this study, there are 3 products and the nonchoice 
option. Consequently, there are four utilities (1 for each choice). 

4 4 1 4 4Prn n n nU ice eα β= + +  is set to zero to compute other 
utilities relative to the churning option since only difference in 
utility matters. In summary:

1 1 1 1 2 1 1Pr ...n n n n n nU ice Performance eα β β= + + + +

2 2 1 2 2 2 2Pr ...n n n n n nU ice Performance eα β β= + + + +

3 3 1 3 2 3 3Pr ...n n n n n nU ice Performance eα β β= + + + +

4 1 4 2 4 40 Pr ... 0n n n n nU ice Performance eβ β= + + + + =

The choice probability (logit) is expressed by  
( )
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However, the parameter is called scale parameter since all 

coefficients are scaled by 1
σ

to reflect the variance of the unobserved 
part of the variables Train [26].

Subsequently only the ratio 1 ββ
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=  is estimable not the 
individual level which implies the standard logit expression:
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Results interpretation

Before running the model estimation, it was necessary to 
choose a convenient set of parameters. The Bayesian literature 
suggest the number of draws to be above 1000 draws to have 
efficient estimations RStan [68]. Additionally, using multiple chains 
is highly recommendable since having both various chains and 
sufficient draws allow the researcher to better judge the model and, 
see multiple chain convergence. It is important to mention that Stan 
uses a stochastic algorithm and so, the results will not be identical 
even with repetition using same parameters and starting values. In 
this case, after trying some combinations like 4 chains and 3000 
iterations or 2 chains and 1000 iterations, the choice was to use 3 
chains and 3000 draws due to a good mixture of computing time 
and results. The ggmcmc package was used because it provides 
multiple tools, so that their combination gives a precise indication 
of lack of convergence and, gives clues how to fix it:

Formal

• R : ggmcmc provides a potential scale reduction factor 
as one of the most valuable tool for chain convergence. 
R  relies on different chains for the same parameter 

through a comparison of both a within and a between 
chain variation. Therefore, it is expected to be close to 
1 in the ideal case. The first 5 parameters are the price, 
performance in terms of acceleration, electric range, 
charging time and Co2 emission reduction respectively. 
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Beta_mu [9] describes the subsidiary variable. The 
sequences appear to have mixed well. The estimated 
potential scale reduction factors R ~1 for all the 
parameters and quantile of interest displayed (Figure 5).

• Gewecke z-scores: stresses the contrast between the 
begin and the last part of a chain. More precisely, the test 
is a frequentist comparison of the means. Subsequently, 
the result should lay between -2 and 2 (Fernandez, 2016). 
This area allows to check for problematic chains. In this 
case, it was difficult to identify the area only for these 

parameters since the model computes also coefficients at 
the individual level (243*9).

• N_eff is a random variable estimated from the simulation 
draws. The one with higher effective sample size has 
lower standard errors of the mean and more stable 
estimates. This choice guarantees the highest n_eff 
(Figure 5) values among all other alternatives (highest 
values here compared to pretests with 4 chains and 3000 
iterations) (Figure 5).

Figure 5: Stan model output (car attributes).

Histograms/density plots/ full and partial chain comparison

Figure 6: Stan model output (car attributes).
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Histograms present the posterior distribution and combine 
the values of all chains. Nonetheless, it is only a general view of the 
distribution and the posterior shape, not a convergence plot. The 
price histogram shows a bell-shaped distribution in the positive 
interval (Figure 6). This is consistent with the fundamentals of 
luxuries. Prosperous buyers are accepting expensive cars because 
they signalize high quality and exclusivity aspects. Furthermore, 
customers dedicate high budgets for the vehicle purchase since it is 
the best mean to project prosperity and status. In conclusion, luxury 
buyers are accepting soaring prices from favorite manufactures to 
enjoy the experience of driving their dream cars. This implies, that 
higher prices won’t prevent clients from acquiring their favorite 
vehicle (other luxury values and features should be guaranteed). 
Besides, the majority were ready to pay between 5 and 10% more 
to get a sophisticated vehicle from their favorite manufacturer. This 
is primary for the hole industry: first, it shows that the segment 
is characterized through a high loyalty level. Second, it indicates 
a market research deficiency. Numerous companies need to be 
more sophisticated and not only produce cars that meet customer 
needs, but a touch above (in all dimensions: functional & hedonic). 
Primary is then an appropriate application of prestige pricing. In 
contradiction to previous investigations, expensiveness in the luxury 
car industry won’t prevent clients to purchase their preferred car, 
it is more likely to enhance their interest. In summary, high prices 
are significantly related with key aspects such as quality, aesthetics, 
status and enjoyment (Figure 6).

Acceleration have also a positive distribution. This is consistent 
with the fundaments of luxury where functional dimensions 
are decisive. For instance, fast vehicles have improved features, 
quality and are more sophisticated. Sportiness in terms of 
acceleration makes the driving experience more enjoyable and 
pleasant. Subsequently, the hedonic component will increase, the 
luxuriousness feelings and the arousal level expand. Besides, the 
distribution of the range preferences is commonly positive which 
infers that prosperous consumers are preferring performed vehicles 
with a range comparable to combustion ones. Unlike some guesses 
like prosperous buyers have numerous cars and therefore, they 
can use another vehicle if the travel distance exceeds the battery 
capacity, this study shows the indispensability of large ranges in 
their DM. This is also consistent with the luxury definition as well 
as with the adoption theories where the new car should show, at 
least, similar (& better) features as their status-quo. Subsequently, 
luxury buyers are used to higher standards and values which can’t 
be disregarded or neglected. As long as manufacturers guarantee 
these performances and values, there is no reason for switching 
to competitors. Beta_mu [4] indicates the impact of extended 
charging time which is, as expected, mostly negative. However, 
some respondents were accepting longer charging processes which 
might be due to a limited usage (multicar) and/or to the limited 
concurrence at this time. Also, the trendiness and the nature of 
some luxury buyers who are innovative and seek primary novel 
goods might be a good clarification of this partial preference. For 
example, some clients are more flexible and can use another vehicle 

if the charging time gets longer. However, this should not exceed a 
certain time window. Hence, luxury manufacturers have the defy 
to develop new techniques and strategies that smooth a strong 
presence in the new market.

Regarding the reduction of Co2 emission (beta_mu[5]), the 
output shows the highest respondent preferences. The appearance 
of environmental friendly customers such as the LOHAS and 
the millennials strengthens the preference for ecological cars. 
Moreover, more and more traditional Luxury buyers are getting 
aware of environmental issues. This consciousness results in an 
adaption behavior like acquiring “green” goods. Unlike the results 
presented by various researchers like Davies et al. [61], prosperous 
customers show a high consciousness about environmental issues 
without snubbing the benefits of luxuries. Regardless of their 
motivations and incentives (intrinsic vs. extrinsic; ecology vs. 
materialism) all customers show a high preference for “green” 
driving. Accordingly, ignoring ecology and sustainability in the 
high-end market outcomes a total disaster for producers. Therefore, 
finding the right recipe including ecology and luxury characteristics 
such as enjoyment is a key for success in the future market. Also, the 
data shows immense opportunities for established firms through 
a strong existing loyalty and deep brand relationships (love, 
attachment, etc.) to maintain customers and good market shares. 
The last estimated parameter is the preference for subsidiary (non- 
and monetary). Beta_mu[9] is negatively bell-shaped distributed. 
Studies of Davies et al. [61], Jannsson [58] showed the importance 
of these incentives in the mass market. Customers were interested 
in EVs primary due to cost savings (maintenance) and other 
financial incentives (tax exemption, etc.). However, prosperous 
buyers don’t care about the peripheral governmental advantages 
they can get through purchasing ecological products. For instance, 
using bus lines, free parking or tax exemption don’t incentive them 
and are not decisive in the decision- making. This is consistent 
with the understanding of luxury which relies on exclusivity, 
rarity, enjoyment and extraordinariness. Consequently, unlike the 
mass market, wealthy consumers fully ignore these measures. 
Subsequently, all the hypothesis are confirmed and deep-rooted.

The density plot has the advantage that the researcher can 
compare the chains and if they converged in a similar space due 
to distinct colors. the density plots for price and Performance 
estimations show a high chain convergence and that all three 
chains converged in the same interval. This is the case for all 
other attributes which, due to limited space, are not included 
here. In the same context of overlapping densities, ggmcmc allows 
to compare the last part of the chain (last 10%) with the whole 
chain. Commonly, they should be sampling in the same direction, 
meaning, the overlapped densities should be similar. Continuing 
with the first 2 attributes, price and performance, the last part has 
generally the same tendency as the whole chain, especially for 2nd 
and 3rd chains (Figure 7).

All other attributes have similar characteristics.

http://dx.doi.org/ 10.33552/SJRR.2019.02.000530


Scientific Journal of Research and Reviews                                                                                                                               Volume 2-Issue 1

Citation: Houssam Jedidi and Oliver Heil. WTP for Luxury EVs and their Attributes: A Bayesian Approach to Highlight the Ecology Effect on 
DM. Sci J Research & Rev. 2(1): 2019. SJRR.MS.ID.000530. DOI: 10.33552/SJRR.2019.02.000530.

Page 12 of 17

Figure 7: Partial vs. full chain comparisons.

Trace plots/running means/autocorrelations

Trace plots are an essential part for evaluating convergence and 
diagnostic chain issues. It allows to see the time series of the sampling 
process. Important, is to have a random walk and not a tendency 
which implies a lack of convergence. In this case, all three chains 
have mixed very well and follow a random sampling way (Figure 8). 
The distinct colors allow the between chain comparison. Another 
way to judge the efficiency is the speed of the chain convergence, 
a plot with the running means. This is helpful to study the within 
chain convergence issues. The outcome is as expected, a horizontal 
line that quickly approaches the global mean, and all chains have 
comparable means (Figure 9). Furthermore, the autocorrelation 
plot of the chains is a powerful tool to assess the quality of the 
chain. The outcome is a bar in the first lag (at 1) and converges to 
zero (Figure 10). Most of the chains seem to have a good behavior 
and, so guarantee good estimations. However, autocorrelation is 
not definitively a bad signal such as lack of convergence might be 
an indicator of chain/ parameter misbehavior. It also indicates that 
a chain needs more time to converge than others. In conclusion, 
all chains for the 6 car attributes have converged very well and 
the formal diagnostic tools ( R , Gewecke z-score) show efficient 
results. Accordingly, luxury car buyers (independent of number of 

cars) are very interested in EVs and are willing to pay considerable 
amounts for performance in terms of acceleration and electrical 
range. Furthermore, they prefer lower Co2 emission which implies a 
high consciousness level. This is consistent with current researches 
which highly recommend ecology and sustainability in luxuries, 
even if the customer doesn’t acclaim it openly [1,3,6,69,70]. 
Subsequently, ignoring such aspects would prevent clients to buy 
their favorite brands and so, voluntary churn. Also, long charging 
times are less preferred despite that clients come from multicar 
households. Luxury electric vehicle producers, should perform 
both battery capacity and efficiency. These are crucial features 
toward achieving competitive advantages. The finding is primary 
for manufacturers and, especially market leaders such as Daimler, 
Porsche, Ferrari etc. since it shows a high customer loyalty level. 
However, finding a good mixture of indulgence, trendiness in terms 
of ecology and functional values is the recipe for a lasting success. 
Most prosperous clients show a high to absolute loyalty. There is 
no reason for churning and switching to competitors if the favorite 
car fabricator fulfills their wishes and assures luxury values such 
as exclusivity (soaring prices up to 10% compared to combustion 
cars) and tall quality (acceleration & aestetics), and an ecological 
component (reduction of Co2 emission) (Figure 8-10).

Figure 8: Trace plot (Price estimation).
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Figure 9: Running means (Price and Performance estimations).

Figure 10: Autocorrelation plots (Price and Performance estimations).

Afterwards, the introduction of consumer characteristics 
such as Demographics and measures of both environmental 
friendliness and materialism is beneficial to get consistent and 
reliable estimations. The model computes coefficients on the 
individual level for every car type (EV,PHEV & ICE). To this issue, 
a Caterpillar plot is drawn to get better elucidations since it shows 
the general pattern of the results through ordering the Variables 
by effect magnitude. The result shows high effect of the income for 
all car types. , , ,~ ~wage EV wage EV wage EVα α α . Surprisingly, is that all 
variables have similar influence and appreciation among all three 
car variations 

, , ,~ ~i EV i PHEV i ICEα α α . This means, there is no clear 
preference pattern or big differences among luxury customers that 
can clearly predict their choices for a concrete car type. This might 
be due to the choice situations where the randomly presented 
attribute levels don’t favorize one type over the other. This might be 
due to the lack of specific brands since we didn’t introduce specific 
manufacturers in the survey. The generalizability of the study as 
well as the diversity of the brands and their values are major factors. 
Nonetheless, the output recognizes the reduction of Co2-emission 
as highest and most preferable attribute which, implicitly means 

, , ,i EV i PHEV i ICEα α α> >  (under the assumption that other luxury 
values are guaranteed). Toward testing this finding, a cluster analysis 
would be an appropriate tool since the model estimates coefficients 
on the individual level (each person on each car attribute). 
Explicitly, a Model based approach because it assumes a variety of 
data models and applies maximum likelihood estimation and Bayes 
criteria to identify the most likely model and number of clusters. 
Specifically, the Mclust (Figure 11) function in the ‘mclust’ package 
in R selects the optimal model according to BIC for EM initialized by 
hierarchical clustering for parameterized Gaussian mixture models 
(Package ‘mclust’, [71]. The output is consistent with the Caterpillar 
plot. It suggests two groups which are unbalanced (around 88% 
of respondents in the first group). Moreover, comparing the 
average values for each cluster on every vehicle attribute, shows 
similar preferences with a minimal difference in their intensities. 
For example, both groups prefer expensive performed cars but 
the first one has tougher requirements for acceleration, electric 
range and Co2 emission reduction. However, the second group is 
somehow agiler in dealing with extended charging times and with 
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the introduction of subsidiaries [72-80]. In a further step, we tried 
to both identify churners as well as the specific cases where they 
decided not to buy (Figure 12) [81-86]. The decision was to focus 
on people who picked up ecological products (PHEV & EV) less than 
50% (in 5 cases there were only combustion cars) among all 12 

(17-5) choice situations [87-95]. The analysis confirms that those 
were churning due to a lack of quality aspects such as lower range 
and longer charging time. They built the second cluster with the 
tougher quality requirements [96-100] (Figure 11,12).

Figure 11: Clustering using ‘mclust’ package.

Figure 12: Identification of churners.

Conclusion
This work investigates the willingness to buy luxury EVs from 

the favorite car manufacturers. Furthermore, it aims to model 
the churn risk if producers ignore important aspects such as 
sustainability and ecology. Concrete brands were ignored due to 
the difficulty to, first cover all luxury car manufacturers in one 
study and second, to get sufficient luxury customers for each 
manufacturer and so, to get a representative sample. Also, this 
allows to get a generalizable model. To conclude, prosperous buyers 
are generally environmentally friendly and, are therefore ready 
to adapt their behavior in a conscious way. However, spending 
enormous amounts on green products should guarantee some 
luxury benefits such as enjoyment and exclusiveness. The study 
shows that regardless of the individual ecology/materialism level, 
all customers are strongly preferring lower Co2 emission. Moreover, 
acceleration and soaring prices were significant factors influencing 
the decision making. This is consistent with the fundamentals of 
luxury in terms of high quality, high price, extraordinariness, etc. 
Also, the cluster analysis using coefficients for both individual 
and alternative specific variables show high preference similarity 

among all luxury customers. The finding is primary for established 
luxury car manufacturers to keep their customers loyal and, to 
guarantee a leading market position. Producing EVs in the high-
end segment has enormous potential and a huge effect on firms’ 
success and survive. Nevertheless, not only product and customer’ 
characteristics are relevant factors influencing the decision- 
making and, subsequently the loyalty, but also the brand value is 
significant. A Ferrari as an example offer their owners completely 
different values and sensations than a Mercedes, a BMW or even a 
Porsche, and vice versa.

This massive acceptability for luxury ecological automobiles 
might also originate from the nature of prosperous buyers who 
are constantly seeking for trendy and new extravagant products 
that keep them privileged and guarantee a high arousal level. 
Additionally, such green products are well accepted and gladly 
seen. Accordingly, a high social status. Concerning churners, 
depending on the brand value and strength, their departing might 
be considered a consumption break. This could only be the case 
for some leading firms and under certain assumptions (update, 
catch up. Superiority and preeminence in short time). According 
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to Nelson and Meyvis [55], interrupting a pleasant experience 
reduces adaptation (familiarity) which implies a tall arousal 
level. Consequently, it makes the consumption experience more 
enjoyable after that break. Analogous, if customers enjoyed their 
current luxury car and switch to competitor just for change and 
not due to remarkably superior features, they are more likely to 
have an unpleasant experience with the new vehicle. The change 
is to some extent the break. Afterwards, churners will identify the 
superiority of their favorite manufacturers, appreciate it more, and 
subsequently reemerge. Their consumption experience should 
then be more enjoyable than before the intermission. However, if 
the churn is purely because of significant minor quality aspects 
(second group with tougher requirements), they are less likely to 
come back, especially if the new brand pleasingly fulfill their needs.
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