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Abstract

:

The present research aims to explore the determinants of (full) electric vehicle (EV) buying intention of Italian millennials focusing on the role that value co-creation initiatives might play in the buying decision-making process. Value co-creation initiatives in the EV domain are studied employing an enhanced version of the Theory of Reasoned Action which, in addition to the traditional variables of the model, also includes perceived importance of cars’ attributes. Structural Equation Modeling (SEM) is used to analyze the data collected though an online survey on 523 Italians aged 18–35. The outcomes provide recommendations to tailor proper initiatives to encourage millennials’ buying intention of electric vehicles supporting private companies in favoring the adoption of wide-spread pro-environmental behaviors among Italian youngsters.
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1. Introduction


Awareness of the necessity to protect the environment against transport-caused pollution is proved by the multiple greenhouse gas reduction plans developed by policy makers all over the world. According to the EEA (European Environment Agency) [1], in the EU member States, 96% of the transport sector depends on oil. Transport accounts for about a third of all energy consumption, for more than a fifth of greenhouse gas emissions, and is also responsible for a large share of urban air pollution and noise nuisance, which contribute to worsening the quality of life of all European citizens. Therefore, the European Commission has settled a 60% greenhouse gas emissions reduction target for transport to be reached by all EU members by 2050 [2]. However, despite the struggles of the European countries to meet the requirements of the EU policy, air pollutant concentrations are still too high, and air quality problems persist.



The large-scale adoption of alternative-fuel vehicles (AFVs), that is vehicles running on a fuel other than traditional gasoline or diesel, represents a means for achieving an emission free mobility in the future [3]. Among others, AFVs include vehicles whose engine is powered by ethanol, butanol, methanol, and, of course, electricity. In the domain of electricity-alimented cars, which use electricity either as their primary fuel or to improve the efficiency of conventional vehicle performance, three different main types of cars exist. Hybrid electric vehicles (HEVs) are mostly powered by a combustion engine, alimented by conventional or alternative fuel, and an electric motor that exploits energy stored in a battery. The battery is charged by driving, through the internal engine and does not need to be plugged in to charge. Plug-in hybrid electric vehicles (PHEVs), while still boasting of a combustion engine and an electricity-alimented motor, can be plugged in to a grid by means of a cable to recharge the battery. Finally, all-electric or full-electric vehicles (EVs) are exclusively powered by a battery that stores the electric energy. In this case, batteries are charged by plugging the vehicle into an electric power source [4]. Differently from HEVs and PHEVs, EVs—the product category this article focuses on—are considered a disruptive innovation, which entails radical modifications in people’s driving behavior. Energy storage, power capability, safety as well as life expectancy of the battery are elements that contribute to the poorer driving performance of all electric vehicles compared to combustion engine cars, ultimately preventing their broad diffusion. In addition to rising buying costs for consumers, the current battery technology is characterized by limited range, low speed, and long recharging time. A further problem that constitutes a major obstacle for potential EV adopters is the development of a widespread infrastructure needed to ensure access to charging both at home and at public stations [5].



To provide complete information, it is worth noting that, even if considered a disruptive innovation nowadays, electric cars were first introduced more than a century ago. Already at the beginning of the 1900s, in fact, small-scale productions of battery-powered vehicles were started in Eastern and Northern Europe, and in the US, and soon EV manufacturers became the dominant players in the automotive sector. The first EVs were simpler to start and more comfortable, safer and faster than combustion-engine cars, and were the early luxury vehicles [6]. As witnessed by an article published in the New York Times in January 1911 [7], electric cars were quiet, easy to drive and did not emit a malodorous pollutant like the other vehicles of the time. EVs rapidly became popular with urban residents, especially women, suiting short-range driving needs, mainly within city limits. The following decades till the present time assisted to subsequent starts and stops of electric cars mainly due to the limited advances in electric car technology, which prevented solving two major—and still relevant—hurdles associated with electric driving: range restrictions and lack of an effective recharging infrastructure [6].



The increasing popularity of electric vehicles in the last twenty years can therefore be considered a “revival” of EVs and can be traced back to the rise of ecological concerns with reference to transport-related environmental harm on the part of both public authorities and citizens [5]. Witnessing the growing interest in alternative-fuel vehicles, in their literature review of the socio-economic impact of EVs, Hanke et al. [8] have monitored the number of the online searches for the words “electric cars” made on Google over the period 2004–2012. From 861,000 in 2004, they rocketed to more than 42 million eight years later. This clearly proves that alternative-fuel vehicle adoption has become a socially-wide phenomenon.



However, despite the widespread consciousness that AFVs represent an energy-efficient means of transport, and whose diffusion could help to lessen gasoline consumption and CO2 emissions, eventually improving the environmental condition of the planet, alternative-fuel cars still represent a trivial segment of the global automotive market [9]. Based on the 2017 report of IEA (International Energy Agency) [10], the worldwide market share of EVs is far lower than 1%. Except for some virtuous countries, such as Norway, the Netherlands and Sweden, where the EV market share is 29%, 6.4% and 3.4%, respectively, in all other countries, the transport sector is largely dominated by traditional combustion engine cars.



Being (full) electric vehicles a disruptive innovation [5], millennials have been regarded as a valuable market segment with a high potential for EV adoption. People currently aged 18–35, in fact, are claimed to be inclined to use and consume products and services characterized by a high degree of novelty, being socially conscious, and holding a positive image of environmentally friendly products [11,12]. Millennials could be the target segment of EV producers in the future. However, the results of recent studies have been contradicting. Contrary to expectations, 70% of millennials would not consider buying an electric car [13]. Strengthening these results, a recent research aimed at segmenting the Italian market of full electric vehicles [5] pointed out that the youngsters held very controversial attitudes toward EVs.



Thus, despite the increasing interest in ecological moving on the part of industry operators, and the number of studies investigating the phenomenon, even on millennials, understanding the factors that might facilitate or hinder EV adoption still represents a major issue at both the theoretical and the empirical level.



With relation to Italy, according to the last available report of ACI (Automobile Club d’Italia—Italian Car Club) [14], in 2016, out of a total of 37,876,138 cars, only 126,508 were either hybrid or electric, representing slightly more than 0.3% of the entire country car fleet.



Furthermore, based on a very recent research on the so called “dieselgate” (the scandal that involved major car manufacturers caught cheating on vehicle emissions tests) [15], there are more than 100 million diesel cars in Europe, twice as many as in the rest of the world, and Italy carries the heaviest burden in terms of number of premature deaths due to small particle pollution from light duty diesel cars. Our country definitely must cope with urgent environmental challenges related to the increase in greenhouse gas emissions due to the massive circulation of traditional combustion engine vehicles. The usefulness of this investigation resides first in the fact that researches in this field at the country level are still very few and its results could be useful for car manufacturers but also interesting for policy makers. Furthermore, given that the whole Europe must cope with huge environmental issues due to the massive circulation of combustion engine cars, the present study could represent a first step in the investigation of electric vehicle adoption that could be potentially replicated in other countries providing valuable outcomes at both the industry and the governmental level.



The present research aims therefore to explore the determinants of electric vehicle buying behavior of Italian millennials focusing on the role that value co-creation initiatives implemented by the car manufacturer might have on buying intention. The influence of value co-creation initiatives on behavioral intention in the EV domain are studied employing an enhanced version of the Theory of Reasoned Action which, in addition to the traditional variables of the model, also includes perceived influence exerted by cars’ attributes. The manuscript is organized as follows. Section 2 provides the theoretical background and the hypotheses at the basis of our conceptual model; Section 3 presents the characteristics of the sample and the measures used in the investigation; Section 4 illustrates the statistical results; and Section 5 provides the discussion of the findings, managerial suggestions, as well as limitations of the study and hints for future research. The outcomes of the investigation provide recommendations to tailor proper and applicable initiatives to encourage millennials’ buying intention of electric vehicles, supporting private companies in favoring the adoption of wide-spread pro-environmental behaviors among Italian youngsters.




2. Theoretical Background and Hypotheses


2.1. Streams of Literature on AFV Buying Behavior


Based on a recent literature review on consumer preferences for AFVs [16], studies regarding electric vehicle adoption can be basically classified into two major groups: studies of an economic type and of a psychological type. The first widely adopt the discrete choice analysis methodology, where consumers are required to make decisions between alternative vehicles based on the preference they hold for dissimilar cars’ attributes, such as speed, recharging time, price, etc. [17,18,19]. Simply said, the aim of these studies is to estimate the influence that different attributes—denoted by different consumer preference levels—exert on the decision to adopt an electric vehicle.



Differently, psychological studies focus on consumer individual traits, such as beliefs, attitudes, emotions, personal and moral norms, perceived behavioral control and social pressure, environmental concern, etc. [4], to reveal if and to what extent these factors have an impact on intentions for EV adoption.



In the latter literature stream, researchers have been mainly focusing on the barriers preventing consumers from adopting an electric car [16,20] to overcome them and provide recommendations to both car manufacturers and policy makers with the aim of finding ways to enhance AFV adoption. Some of the barriers are product-related, such as car performance (limited speed, lengthy battery recharging time, and high price), while others are still related to the product but are considered of a contextual type, such as the charging infrastructure or government policies. Some barriers are instead consumer-related, such as socio-demographic and psychological characteristics, as well as driving habits.



With relation to our study, it can be definitely included in the psychological research stream, as it entails some consumer psychological traits and investigates the relevance that some product attributes have in the consumer EV decision to buy. Furthermore, to the best of the authors’ knowledge, no previous study on EVs has considered the role that consumer involvement in possible value co-creation projects provided by car manufacturers might play in the decision-making process of purchasing an electric car. Hence, the manuscript value added can be found especially in the exploration of the role that co-creation initiatives might play in the consumer purchase decision-making.




2.2. Electric Car Attributes


Starting from the 1990s, a growing number of scholarly contributions have been focusing on EVs as a consequence of the attention that consumers increasingly pay to environmental issues [4,20,21]. EV attributes, such as price, fuel cost, range, fuel availability, service station refueling cost, emission reduction and battery cost have been deemed important as elements influencing consumer purchase intention and behavior [22,23,24]. In particular, it has been claimed that high purchase price, long recharging time and limited driving range can constitute barriers to purchasing EVs [25,26,27,28,29]. In addition to considering the still limited available “model variety” [18] and the narrow charging network (“hardware facilities”) [30], some authors [23,27] recognize that the major barriers to EV adoption are mainly represented by the battery lifetime and its overall cost. Indeed, in their latent class random utility model, Hidrue et al. [18] demonstrate that extending battery duration would enhance consumers’ willingness to buy an EV despite the higher price of electric cars compared to traditional fuel vehicles. Accordingly, our first is hypothesis:



Hypothesis (Hp.) 1a.

Perceived importance of barriers is negatively related to EV buying intention.





Over time, also benefits have been studied with relation to EV intention to buy. In this domain, Hidrue et al. [18] finds that the economic benefits related to low consumption affect consumers intention to buy an EV more than their willingness to be green or protect the environment. Mairesse et al. [31] claim that the “driving experience” (engine noise, maximum speed, acceleration and design) and “vehicle quality” (safety, reliability, and comfort) can positively influence the willingness to buy electric cars. According to Miao et al. [21], improving the EV service quality (technical and functional quality) and the customer value positively affect customer satisfaction and the post-purchase for EV. In particular, among technical quality (TQ) and functional quality (FQ) attributes, the authors identify the following sub-attributes: maximum speed, charging time, charging network, energy consumption per 100 km, unit cost of maintenance, guarantee deposit used, warm service, clear lease contract. Lai et al. [20] demonstrate that economic benefits (i.e., low running costs and maintenance costs) are among the main factors affecting the adoption of full electric cars. Finally, Mairesse et al. [31] suggest that consumer purchasing decisions are led by overall attitudes towards “objective” car attributes. Therefore, we posit the following hypothesis:



Hp. 1b.

Perceived importance of benefits is positively related to EV buying intention.





Schuitema et al. [32] and Rezvani et al. [4] relate the willingness to buy EVs to technological innovation, identifying three different attributes: instrumental, hedonic and symbolic. In particular, Schuitema et al. [32] demonstrate that instrumental attributes (i.e., purchase price, running costs, reliability, performance, driving range and recharging time) positively influence the adoption of an EV. Such features are important in that they are connected to other attributes resulting from possessing and using electric cars including gratification of driving (hedonic attributes) and identity resulting from possessing and using electric cars (symbolic attributes). Moreover, according to the same authors, instrumental attributes are strongly linked to new technologies that they ascribe to the possibility to take advantage of the realized EV best performance in terms of functionality or utility. According to Wood and Moreau [33] and Rezvani et al. [4], technological innovation is a very important factor in order to generate consumers’ emotions, which influence innovation appraisal and thus buying decision-making. Finally, Turrentine and Kurani [34] suggest that some consumers are attracted by new technologies while Han et al. [35] define EVs a particular kind of innovation. According to this point of view it can be stated that the technological innovation interest can play an important role in determining the intention to buy an EV, especially for millennials, even if the literature reports contradicting results for this target. Accordingly, our third hypothesis is:



Hp. 1c.

Perceived importance of innovative technological services is positively related to EV buying intention.





According to Miao et al. [21], among services related to EV, an important role is played by “personal communication” attributes. The authors classify these attributes demonstrating their positive effect on EV adoption. According to Yang et al. [36] and Li et al. [30], inefficient supporting facilities can negatively affect the intention to buy an EV. David [37] and Rezvani et al. [4] suggest that the EV market shows several technological differences when compared to the traditional market of fuel vehicles and the level of consumer knowledge on EV characteristics and performance is quite low. Then, the presence of professional and efficient pre- and post-sale consulting services, professional pre-sale consulting staff and easy access to all information necessary to make a decision, in addition to clear lease contract conditions, could positively influence the intention to buy an EV. Based on these insights, our hypothesis is:



Hp. 1d.

Perceived importance of pre- and post-sale services is positively related to EV buying intention.






2.3. The Theory of Reasoned Action


A large body of literature considers EV adoption a rational behavior under human volitional control, i.e., the result of a conscious and deliberate decision of a person to make an effort in performing that behavior. Consequently, to predict people’s intention to purchase EVs, multiple studies adopt rational-choice-based models [4], which assume individuals being able to evaluate and ponder the consequences of their actions before taking them and perform those that provide the most desirable outcomes [38]. Among these models, the Theory of Reasoned Action [39]—either in its original or in extended versions, mostly the Theory of Planned Behavior [40]—have been successfully used to predict numerous pro-environmental behaviors, such as using energy-saving light bulbs and unbleached paper [41], staying at green hotels [42], consuming organic food [43], recycling [44], etc. This is why the TRA (and the TPB) have also been adopted in the domain of alternative-fuel vehicles buying behavior [45].



The core concept of the TRA is intention to behave, which is considered predictive of overt behavior. The factors influencing intention are attitude toward the behavior in question (ATT), subjective norm (SN) and, in the case of the TPB, the individual’s perceived behavioral control (PBC), which is the perceived feasibility of the decision [46].



In the models, attitude refers to the overall—positive or negative—evaluation of the investigated behavior and it is assumed that the more positive the attitude, the more likely the intention to behave [39]. In the field of alternative fuel car purchase intention, ATT has been found positively related to both hybrid-electric [9] and full electric vehicles [47]. Accordingly, our hypothesis is the following:



Hp. 2a.

Attitude is positively related to EV buying intention.





Subjective norm is the person’s perceived social pressure exerted by salient referents in performing the behavior and the higher the perceived pressure, the more likely the behavioral intention [39]. With relation to SN and EV adoption intention, contradicting outcomes have been reported by Jeon et al. [48]. In their multi-country research, they found that important others influence was statistically significant in China but not in Korea, suggesting that the factors impacting intention to adopt may vary based on country-related elements, such as consumer culture, economic situation, etc. The impact of social influence in AFV buying has been instead confirmed by studies achieved in Canada [49], Germany [50], and Sweden [51]. Then our hypothesis is:



Hp. 2b.

Subjective norm is positively related to EV buying intention.






2.4. Value Co-Creation


In the last 15 years, the term “value co-creation” has been extensively used in the literature [52] assuming dissimilar meanings and with reference to different disciplinary fields (e.g., management [53], marketing [54,55], and business networks [56]). Nevertheless, today, value co-creation is still one of the concepts more “ill-defined and elusively used” (p. 1521), not only in the service marketing domain—in which Grönroos has tried to define it [57,58]—but also in the broader context of management studies. Besides the persisting terminological fuzziness, some fundamental premises of value co-creation are yet recognized. According to the Service-Dominant Logic [54], the value co-creation perspective adopted in the present research, marketing thought has moved from a view dominated by goods, where physical outputs and separate transactions were the main focus (goods-dominant logic), to a view dominated by services, where immateriality, exchange activities, and relationships are fundamental (service-dominant logic). Service becomes the basis of each exchange and value. Instead of being created by firms and destroyed by consumers—who should no longer be labeled “consumers—value is always exclusively and phenomenologically settled by the beneficiary in a context where all involved actors are resource integrators [59] taking part in a co-creation process [55]. The marketing basic assumption changes and moves from a “marketing to” to a “marketing with” other actors collaborating in complex networks [60].



With specific reference to co-design and development, as well as co-production, the customer involvement and participation extent is claimed to depend on various factors [61]: (1) expertise, in that expert customers are more likely to participate in co-production; (2) control, when beneficiaries want to “codirect outcomes”, co-production is more likely to happen; (3) tangible capital, when actors have the tangible capital to perform the desired coproduction activities, this can more easily happen; (4) risk taking, co-production involve some kind of risk—i.e., physical, psychological and/or social—and the beneficiary, depending on the situation, can enhance or reduce it; (5) psychic benefits, which represent the primary motive to collaborate in a context where value co-creation and coproduction cannot be easily distinguished; and (6) economic benefits, co-production can more easily happen when actors think that co-production rewards them adequately, considering the time spent in collaborating [60].



Product complexity (i.e., newness, highly technological features, management difficulty, and unaccustomed using behavior) may represent obstacles in co-creation processes. Complex products—as EVs are—may lead customers to rely on firm resources [62] also because they probably do not have the expertise needed to participate in co-production or the tangible capital necessary to carry out the desired co-production activities. Furthermore, they could also feel the time spent in developing such activities—a great amount—will not be adequately rewarded [60,61].



Despite this, in the automotive sector, different co-creation initiatives have been achieved giving rise to successful results. The Audi virtual lab, for example, is an online platform where a community of individuals share thoughts and opinions about cars. The carmaker exploits people contributions mainly in the stage of concept development, inviting the community members to evaluate, comment and propose improvements of developing product concepts [63]. In Canada, Volkswagen has adopted a co-creation strategy to engage people in creating ads for the company’s Golf compact car. Through Facebook, individuals have supported Volkswagen in developing the script for the ad, choosing the actors, and selecting the jingle [64]. Fiat’s concept car was launched in Brazil in 2010. Named Fiat Mio, the vehicle was the result of a widespread co-creation initiative that involved 17,000 subscribers in more that 120 countries who submitted more than 11,000 ideas [64].



Although there is little information on the effect of value co-creation in the green industry, the literature shows that, in general, co-creation increases trust toward companies and eventually rises consumer intention to purchase products [65].



Considering this, we put forward the following hypothesis:



Hp. 3.

Co-creation involvement positively influences EV buying intention.





Furthermore, consumers should be positively affected by the possibility and/or opportunity to contribute to overcome barriers to purchase, especially when they are involved in making suggestions and recommendations to product improvements. Thus, our hypothesis is the following:



Hp. 4a.

The higher is the perceived importance of barriers, the higher is the co-creation involvement.





This same thought can be applied to benefits, this time however considering that benefits can positively affect value co-creation. Therefore, the following hypothesis can be put forward:



Hp. 4b.

The higher is the perceived importance of benefits, the higher is the co-creation involvement.





The availability of innovative technological services could represent a further incentive to collaboration, therefore we suppose that:



Hp. 4c.

The higher is the perceived importance of innovative technological services, the higher is the co-creation involvement.





Pre- and post-sale services seem necessary when the consumers are not perfectly aware about the peculiar features and characteristics of a new product as an EV. Therefore, we propose the following hypothesis:



Hp. 4d.

The higher is the perceived importance of pre- and post-sale services, the higher is the co-creation involvement.





Attitude toward buying an EV and perceived social pressure may influence the inclination of people to being involved in co-creation activities, therefore our further hypotheses are:



Hp. 5a.

Attitude positively influences value co-creation involvement.





Hp. 5b.

Subjective norm positively influences value co-creation involvement.





Factors facilitating or hindering EV buying behavior can be related to value co-creation initiatives. In particular, value co-creation involvement can be thought as a mediator between these factors and intention to buy an electric car. This given, our hypotheses are as follows:



Hp. 6a.

Perceived importance of barriers is positively mediated by value co-creation involvement.





Hp. 6b.

Perceived importance of benefits is positively mediated by value co-creation involvement.





Hp. 6c.

Perceived importance of innovative technological services is positively mediated by value co-creation involvement.





Hp. 6d.

Perceived importance of pre- and post-sales services is positively mediated by value co-creation involvement.





Coming to the TRA constructs, it can be said that both attitude and subjective norm are supposed to be positively related to buying intention and that it has been supposed that both are positively affected by value co-creation; therefore, the final hypotheses are:



Hp. 7a.

Attitude is positively mediated by value co-creation involvement.





Hp. 7b.

Subjective norm is positively mediated by value co-creation involvement.







3. Materials and Methods


3.1. The Sample


Data for this investigation were collected by means of an online survey conducted during July–September 2017. Two filter questions were asked at the beginning of the questionnaire to select respondents based on their age and place of residence: Non-millennials and people not living in the central regions of Italy were excluded from the survey, which involved therefore only Italian individuals aged 18–35 living in the center of the country. The decision to circumscribe the sample including only youngsters living in the central regions of Italy was because the authors exploited their personal online channels (mail, Facebook profile, etc.) to circulate the questionnaire. Given that all authors live and work in universities in the center of the country, it was highly probable that the respondents would have been almost totally resident in this area, therefore the decision to limit the investigation from a geographical point of view was deemed appropriate. The sampling method was thus of a purposive type. In all, 637 questionnaires were returned. After the data cleaning, 523 complete questionnaires were considered valid for elaboration and were analyzed.




3.2. The Measures


Measures for the model were adapted from the existing scales from prior research. Some rewordings of scale items were made to adjust to the context of EV adoption (Table 1). Attitude (ATT) toward buying EVs was assessed by using a four-item, 5-point semantic differential scale with the stem “For me, buying an EV in the next 2 years is…”: harmful/beneficial; foolish/wise; unnecessary/essential; difficult/easy. Subjective norm (SN) was measured by obtaining the respondents’ level of agreement to the statements: “My parents/friends think that I should buy an EV within the next 2 years” based on a 5-point Likert scale where 1 = completely disagree and 5 = completely agree. The perceived importance of technological services (TS), Barriers, Benefits, and Pre- and post-sale services (PPSS) was operationalized by gaining the interviewees’ assessment of the influence that EVs characteristics and complementary services would have in their purchasing decision, and were assessed using 7-, 5-, 3-, and 4-item 5-point Likert scales, respectively, where 1 = definitely no and 5 = definitely yes. Value co-creation (VCC) involvement was assessed using a 6-item 5-point Likert scale where 1 = not at all important and 5 = extremely important, measuring the importance that the respondents, once involved in a co-creation process by the car manufacturer, would give to some aspects of the relationship (e.g., the car manufacturer takes into serious considerations provided ideas and tips, clearly explains the benefits coming from the co-creation project, etc.). Behavioral intention (BI) was operationalized as the agreement with sentences related to the person’s will to buy an EV within the next 2 years (i.e., I intend/will make an effort to/want to buy an electric car within the next two years) and was measured on a 3-item 5-point Likert scale, where 1 = totally disagree and 5 = totally agree. Finally, we also included 2 control variables that might influence the adoption behavior: gender and net household income per year. Firstly, we used a dummy variable for the gender, with gender = 1 for male and gender = 0 for female. Then, given that the adoption decision is influenced also by the financial capacity of the family [9], the income was another control variable. We used a discrete variable for the net household income per year, with net household income per year = 1, 2, 3, 4 and 5 for less than 15,000€, 15,001€–30,000€, 30,001€–45,000€, 45,001€–60,000€ and more than 60,000€, respectively. Table 1 shows the socio-demographic characteristics of the sample.





4. Results


4.1. Results of the Measurement Model


Table 2 describes the measures and the properties of all the constructs used in the study. Since some of these were adapted from earlier work, we re-validated each construct (internal reliability, discriminant validity and convergent validity). Internal reliability was examined by the Cronbach’s α. The constructs SN, ATT, TS, PPSS, VCC and BI had a Cronbach’s α higher than 0.7, therefore above the usual threshold of 0.7, accepted in the literature [66]. The indicator highlighted a high level of internal consistency for these constructs. Items were factor-analyzed using maximum likelihood estimation and varimax rotation. Standardized factor loadings varied between 0.70 and 0.96, all above the threshold of 0.5 suggested by the literature [67]. In the construct ATT, the items x5 (Essential) and x6 (Easy) are deleted after confirmatory factor analysis and varimax rotation because they were found to significantly load on more than one factor, specifically on the SN construct. The constructs Barriers and Benefits had a Cronbach’s α lower than 0.7, of 0.31 and 0.30, respectively. Moreover, no other combination of the items related to the two constructs had a satisfactory reliability. We therefore decided to overcome the low level of internal consistency by adding each item as a single variable within the model. In particular, this allows keeping explanatory power of the proposed conceptual model.



Discriminant validity was examined using two techniques: the square root of the average variance extracted (AVE) [69] and cross-loadings. AVE square roots for each construct were all higher than the correlation between the construct and each other [69] (Table 3), and the factor loadings were higher than cross-loadings. These results suggested that we have satisfactory discriminant validity.



Finally, the convergent validity was ensured by AVE values for each construct higher than 0.5, as accepted in the literature [69]. This indicates satisfactory convergent validity of the measurements. These results indicate that the reliability and validity of the measurements in this study are acceptable. This evidence allows us to use the average items scores for each construct in subsequent analyses.



The variance inflation factor (VIF) was run to test for multicollinearity among the variables. The mean VIF of 1.33 was acceptable and far below the cut-off value of 10.0 recommended by the literature [70].



The descriptive statistics and correlation matrix of the variables and the constructs analyzed in the study are shown in Table 3.




4.2. Results of the Structural Model


We used structural equation modeling to verify our hypotheses. The model was tested in STATA 15 [71]. Table 4 shows the non-standardized results of the path analysis on the hypothesized structural equation model. The goodness-of-fit test statistics of the model indicated good fit in line with all threshold values accepted in the literature [66]: χ2 = 1033.16; df(χ2) = 453; χ2/df = 2.281; CFI = 0.957; TLI = 0.951; AIC = 41,880.27; RMSEA = 0.049; p(RMSEA < 0.05) = 0.578; SRMR = 0.070; R2 (BI) = 0.495; R2 (VCC) = 0.272.



Figure 1 shows the standardized results of the structural model.



The mediator effect of VCC has been proven by calculating the goodness-of-fit indices of the non-mediated model: χ2 = 750.59; df(χ2) = 293; χ2/df = 2.562; CFI = 0.947; TLI = 0.940; AIC = 35,695.63; RMSEA = 0.055; p(RMSEA < 0.05) = 0.056; SRMR = 0.071; R2 (BI) = 0.476. Each index shows a worse level than the mediated model. Figure 2 shows the effects of decomposition for the explanatory variables-Value Co-Creation-Behavioral Intention indirect path as recommended by Preacher et al. [72]. It provides 95% bootstrap confidence intervals for these indirect effects.



Figure 2 shows full mediation of VCC between TS, x14, x16, x18, x19, x20 and BI, respectively. Moreover, it shows a partial mediation of VCC between PPSS and BI [73]: this last mediation exists and is partial because both indirect and direct relationships are significant.



Table 4 shows the synthesis of the hypothesized relationships, the expected signs, the resulting signs, and the statistical significance of the results.



ATT and SN positively influence BI confirming Hp. 2a and Hp. 2b, respectively. With relation to Hp. 1, Barriers (Hp. 1a), Benefits (Hp. 1b) and TS (Hp. 1c) do not have a statistically significant direct effect on BI. Instead, PPSS does have a significant direct effect on BI, however with sign opposite to that hypothesized (Hp. 1d). VCC negatively influences BI (Hp. 3), confirming what has been found so far in the literature for complex products.



Some Barriers (Hp. 4a) significantly affect VCC: x16 (network of charging stations) with the expected sign, and x14 (model variety) and x18 (price) with opposite signs.



Some Benefits (Hp. 4b) positively affect VCC confirming what expected: x19 (low consumption) and x20 (no noise). Equally, TS (Hp. 4c) and PPSS (Hp. 4d) positively influence the VCC.



ATT (Hp. 5a) and SN (Hp. 5b) do not associate significantly with VCC.



Some Barriers have a significant indirect effect on BI, once mediated by VCC intention (Hp. 6a): x14 (model variety) and x18 (price) with the expected sign, and x16 (network of charging stations) with opposite sign to that hypothesized.



The Benefits (Hp. 6b) x19 (low consumption) and x20 (no noise) indirectly affect BI but with sign opposite to that expected.



TS (Hp. 6c) and PPSS (Hp. 6d) indirectly impact on BI, even in this case with sign opposite to that expected. Finally, ATT (Hp. 7a) and SN (Hp. 7b) do not have a significant indirect effect on BI. The results of the analysis are shown in Table 5.





5. Discussion, Managerial Implications and Hints for Future Research


The research provides interesting findings and enhances scholarly and managerial knowledge on millennials intention to buy EVs under different points of view.



First, corroborating prior studies on electric car adoption, our results confirm that both attitude [9,47] and subjective norm [49,50,51] have an impact on EV buying intention. Specifically, the more positive is the attitude, the higher is the behavioral intention, and the greater is the perceived social pressure, the higher is the intention to purchase the car. To enhance EV adoption, through appropriate communication initiatives, car manufacturers should therefore favor the formation of positive associations with electric vehicles. Furthermore, the influence of salient referents—in our case parents and friends—in the millennials’ purchasing decision suggests that communication targets should not only be single individuals, but also families and group of peers, such as university mates, that could represent more profitable target audiences given the reciprocal influence that they might exert on each other.



With relation to electric cars’ attributes, our findings are instead contradicting. The investigated barriers and benefits, including the explored novel technological services, do not seem to play a role in the millennials’ decision-making. The only attribute that has been found to influence them, and negatively, is constituted by pre- and post-sale services.



A first possible explanation of such result can reside in the newness of the product and the asymmetrical information that young consumers hold onto EVs, which are a disruptive innovation [5]. In this case, given the early market phase for EVs, millennials could be unable to correctly assess their associated benefits and barriers, which turn out to be irrelevant in their decision-making.



Furthermore, while controverting a large body of literature addressing EV buying behavior, which prove the relevance of functional attributes on intention to adopt, our outcomes are compliant with what has been found in those research attempts that are not exclusively grounded in rational choice-based models. Some authors [34,74] have in fact ascertained that consumers rely only on a small set of attributes when it comes to making car choices and, instead of engaging in a highly rational and cognitively demanding decisional process, they end up employing heuristics or rules of thumb to make buying decisions. Additionally, other scholars [4,45,75] have demonstrated that the emotional and affective components of decision-making play a fundamental role in influencing consumer buying intention and behavior of EVs included. This seems to hold true also among Italian youngsters whom were recently found to be influenced by affective reactions in the domain longevity annuity buying intention that is commonly assumed to be a rational decision-making process [76]. Such considerations could also explain why pre- and post-sale services were found to have a negative impact on EV buying intention. Due to the included items, the construct was basically conceived as an informational support along the pre- and post-purchasing, as well as in the usage phase (easy access to information, clarity of contract terms, etc.). However, if it is true that other than mere cognitive factors exert an influence on millennials’ buying decision, instead of benefits enriching the car offering, such services could be perceived as a burden in the purchasing process, ending up encumbering the cognitive effort needed to make the buying decision. If this holds true, communication of an informative type may not be the most effective in targeting millennials and more emotion-based and engaging messages should be conveyed.



A further reason that could explain these results may derive from the fact that due to their young age, millennials—or at least a large portion of them—could not be the purchasers of the car but only the users. First, very often the decision to by a car is a shared decision, made at the household level and does not entails only single individuals [77]. Second, given that the majority of our sample is constituted by college students (52%), it is likely that the greatest part of the respondents will be neither the actual purchasers of the EVs, nor those who will sustain the expenses for the car maintenance and charging. Instead of investigating single individuals, future research could profitably study the decision-making process that is achieved at the family level, considering the different roles played by the household members and the factors that most impact their decision-making. At the managerial level, this would again suggest that communication initiatives should not be directed to single millennials but should involve their entire family conceiving and transmitting messages that suit the different members’ decisional process.



The involvement in co-creation initiatives does not increase the propensity of millennials to buying an electric car. A possible explanation can be again traced back to the product newness and the information asymmetry of millennials with relation to electric vehicles. The success of co-created products is in fact strongly dependent on the ability of manufacturers to involve knowledgeable participants in the different phases of the co-creation process (design, development, production, etc.) [61]. Especially in innovative settings, it has been ascertained that consumers’ perception of product quality provided by user-driven firms is lower than that delivered by trusted providers (i.e., traditional car manufacturers) [78]. In our case, it could be that millennials, who are relatively informed and expert about EVs, neither trust their competencies nor believe that being involved in co-creation initiatives would provide enough benefits and product improvements to incentivize their car purchase. Furthermore, considering the influence that the vehicle’s attributes exert on the involvement in co-creation initiatives, the findings show that whereas model variety and price negatively impact co-creation involvement, charging network, consumption, noise, and technological services, which are more strictly functional and performance-related attributes, increase the involvement in co-creation initiatives. Such a result suggests that the millennials who deem more important the car’s technical attributes in their purchasing decision are also those who would more likely engage in co-creation projects. This could be related to the perceived risk that they associate to the car purchase and specifically a performance risk that is, according to a consolidated body of literature [79], the failure of the product to perform as expected. Co-creation activities could represent an attempt to reduce such perceived functional risk. When it comes to innovative products, however it has been demonstrated [80] that co-creation may provide contradicting results. In some cases, in fact, performance-related expectations of consumers are based on the experience they have with the product they are accustomed to—fuel cars in our case—and these could be disconfirmed by the novel product, even in the case they were personally involved in its design and development. In situation of uncertainty, as is the case with co-created innovative products, consumers are said to face more performance risk and expect a lower quality product. Especially when consumers have limited product-related technical knowledge, once they become co-creators of value, they are said to also become more vulnerable to the potential risks associated with the design, development, production, delivery and usage of goods [81]. This could explain why, once mediated by value co-creation, all the examined functional attributes negatively impact the intention to buy an electric vehicle.



The results suggest that co-creation initiatives should be carefully achieved by EV producers. Whereas they could probably enhance the involvement of more expert consumers, able to provide effective recommendations and suggestions based on their expertise, they might discourage “standard” customers.




6. Conclusions and Limitations


As far as the authors know, the present paper is one of the first attempts that tries to analyze the role that value co-creation plays in buying intention of EVs. Therefore, its value can be found in deepening a research field that hopefully represents a novel and fruitful stream of study. Besides providing some useful thoughts on value co-creation and buying intention, our research results should be interpreted with caution. First, our study focuses on Italian millennials living in the center of Italy due to the purposive sampling methodology adopted. The socio-demographic characteristics of our sample surely influenced the provided answers. In particular, since the questionnaire was diffused through the investigators’ personal online network, we acknowledge that the share of respondents attending university is disproportionally higher compared to the average university attendance at the country level. Further research should investigate wider populations living in different countries and having different socio-demographic characteristics. Furthermore, our framework investigated the rational-based choices made by millennials, without investigating the possible role that emotions could play in the purchasing decision process. Future research could fruitfully investigate these variables. Finally, the co-creation initiatives investigated in this work involved a high degree of cognitive effort on the part of consumers, being the activities related to co-design or co-development. It might be interesting investigating less cognitive-demanding opportunities to co-create to ascertain whether the results would be the same.







Acknowledgments


The authors are grateful to the three anonymous reviewers for their valuable and constructive comments that contributed to improving the final version of the manuscript. The authors are also grateful to Sylla S.r.l. for supporting the questionnaire submission.




Author Contributions


C.N., T.P., C.S. and B.A. conceived and designed the survey; C.N. wrote Section 1, Section 2.1, Section 2.3 and Section 3; T.P. wrote Section 4; C.S. wrote Section 2.2; B.A. wrote Section 2.4; and C.N. and B.A. together wrote Section 5 and Section 6.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



EEA Transport. Available online: https://www.eea.europa.eu/themes/transport/intro (accessed on 1 January 2017).

	



EEA Air Pollution. Available online: https://www.eea.europa.eu/themes/air/intro (accessed on 1 January 2017).

	



Hartmann, N.; Özdemir, E.D. Impact of different utilization scenarios of electric vehicles on the German grid in 2030. J. Power Sources 2011, 196, 2311–2318. [Google Scholar] [CrossRef]

	



Rezvani, Z.; Jansson, J.; Bodin, J. Advances in consumer electric vehicle adoption research: A review and research agenda. Transp. Res. Part D Transp. Environ. 2015, 34, 122–136. [Google Scholar] [CrossRef]

	



Nosi, C.; Pratesi, C.A.; Agostino, A.D. A benefit segmentation of the Italian market for full electric vehicles. J. Mark. Anal. 2014, 2, 120–134. [Google Scholar] [CrossRef]

	



Matthé, R.; Eberle, U. The Voltec System-Energy Storage and Electric Propulsion. In Lithium-Ion Batteries: Advances and Applications; Elsevier: Amsterdam, The Netherlands, 2014; pp. 151–176. ISBN 9780444595133. [Google Scholar]

	



Electric Vehicles Attract Attention. Pleasure Cars Not Forgotten at Garden Motor Truck Show, Record Attendance. New York Times, 20 January 1911.

	



Hanke, C.; Hülsmann, M.; Fornahl, D. Socio-economic aspects of electric vehicles: A literature review. In Evolutionary Paths Towards the Mobility Patterns of the Future; Hülsmann, M., Fornahl, D., Eds.; Springer: Berlin/Heidelberg, Germany, 2014; pp. 13–36. ISBN 978-3-642-37557-6. [Google Scholar]

	



Wang, S.; Jin, F.; Zhao, D.; Shu, Y.; Fu, Y.; Wang, S.; Fan, Á.J.; Zhao, Á.D.; Yang, Á.S.; Fu, Y. Predicting consumers’ intention to adopt hybrid electric vehicles: using an extended version of the theory of planned behavior model. Transportation (Amst) 2016, 43, 123–143. [Google Scholar] [CrossRef]

	



IEA. Global EV Outlook 2017. Available online: https://www.iea.org/publications/freepublications/publication/GlobalEVOutlook2017.pdf (accessed on 25 October 2017).

	



Sogari, G.; Pucci, T.; Aquilani, B.; Zanni, L. Millennials generation and environmental sustainability: The role of social media in the consumer purchaising behavior for wine. Sustainability 2017, 9, 1911. [Google Scholar] [CrossRef]

	



Smith, K.T. An examination of marketing techniques that influence Millennials’ perceptions of whether a product is environmentally friendly. J. Strateg. Mark. 2010, 18, 437–450. [Google Scholar] [CrossRef]

	



Brandt, E. Millennials Aren’t Interested in Electic Cars. 2017. Available online: http://www.thedrive.com/sheetmetal/9419/millennials-arent-interested-in-electric-cars (accessed on 28 October 2017).

	



ACI Autoritratto. Available online: http://www.aci.it/laci/studi-e-ricerche/dati-e-statistiche/autoritratto/autoritratto-2016.html (accessed on 10 October 2017).

	



Jonson, J.E.; Borken-Kleefeld, J.; Simpson, D.; Nyíri, A.; Posch, M.; Heyes, C. Environmental Research Letters Impact of excess NOx emissions from diesel cars on air quality, public health and eutrophication in Europe. Environ. Res. Lett. 2017, 12, 94017. [Google Scholar] [CrossRef]

	



Liao, F.; Molin, E.; van Wee, B. Consumer preferences for electric vehicles: A literature review. Transp. Rev. 2017, 37, 252–275. [Google Scholar] [CrossRef]

	



Higgins, A.; Paevere, P.; Gardner, J.; Quezada, G. Combining choice modelling and multi-criteria analysis for technology diffusion: An application to the uptake of electric vehicles. Technol. Forecast. Soc. Chang. 2012, 79, 1399–1412. [Google Scholar] [CrossRef]

	



Hidrue, M.K.; Parsons, G.R.; Kempton, W.; Gardner, M.P. Willingness to pay for electric vehicles and their attributes. Resour. Energy Econ. 2011, 33, 686–705. [Google Scholar] [CrossRef]

	



Lebeau, K.; Van Mierlo, J.; Lebeau, P.; Mairesse, O.; Macharis, C. The market potential for plug-in hybrid and battery electric vehicles in Flanders: A choice-based conjoint analysis. Transp. Res. Part D 2012, 17, 592–597. [Google Scholar] [CrossRef]

	



Lai, I.K.W.; Liu, Y.; Sun, X.; Zhang, H.; Xu, W. Factors influencing the behavioural intention towards full electric vehicles: An empirical study in Macau. Sustainability 2015, 7, 12564–12585. [Google Scholar] [CrossRef]

	



Miao, R.; Cao, J.; Zhang, K.; Chen, B.; Jiang, Z.; Wang, L. Value-added path of service-oriented manufacturing based on structural equation model: The case of electric car rental for instance. Int. J. Prod. Res. 2014, 52, 5502–5513. [Google Scholar] [CrossRef]

	



Bunch, D.S.; Bradley, M.; Golob, T.F.; Kitamura, R.; Occhiuzzo, G.P. Demand for clean-fuel vehicles in California: A discretechoice stated preference pilot project. Transp. Res. Part A 1993, 27, 237–253. [Google Scholar] [CrossRef]

	



Chéron, E.; Zins, M. Electric vehicle purchasing intentions: The concern over battery charge duration. Transp. Res. Part A Policy Pract. 1997, 31, 235–243. [Google Scholar] [CrossRef]

	



Brownstone, D.; Train, K. Forecasting new product penetration with flexible substitution patterns. J. Econ. 1999, 89, 109–129. [Google Scholar] [CrossRef]

	



Ewing, G.; Sarigöllü, E. Assessing Consumer Preferences for Clean-Fuel Vehicles: A Discrete Choice Experiment. J. Public Policy Mark. 2000, 19, 106–118. [Google Scholar] [CrossRef]

	



Dagsvik, J.K.; Wennemo, T.; Wetterwald, D.G.; Aaberge, R. Potential demand for alternative fuel vehicles. Transp. Res. Part B Methodol. 2002, 36, 361–384. [Google Scholar] [CrossRef][Green Version]

	



Erol-Kantarci, M.; Sarker, J.H.; Mouftah, H.T. Quality of Service in Plug-in Electric Vehicle Charging Infrastructure. In Proceedings of the 2012 IEEE International Electric Vehicle Conference (IEVC), Greenville, SC, USA, 4–8 March 2012; pp. 441–445. [Google Scholar] [CrossRef]

	



Egbue, O.; Long, S. Barriers to widespread adoption of electric vehicles: An analysis of consumer attitudes and perceptions. Energy Policy 2012, 48, 717–729. [Google Scholar] [CrossRef]

	



Subic, A.; Wellnitz, J.; Leary, M.; Koopmans, L. Sustainable Automotive Technologies 2012; Springer: Berlin, Germany, 2012. [Google Scholar]

	



Li, Q.; Long, R.; Chen, H.; Geng, J. Low Purchase Willingness for Battery Electric Vehicles: Analysis and Simulation Based on the Fault Tree Model. Sustainability 2017, 9, 809. [Google Scholar] [CrossRef]

	



Mairesse, O.; Macharis, C.; Lebeau, K.; Turcksin, L. Understanding the attitude-action gap: Functional integration of environmental aspects in car purchase intentions. Psicologica 2012, 33, 547–574. [Google Scholar]

	



Schuitema, G.; Anable, J.; Skippon, S.; Kinnear, N. The role of instrumental, hedonic and symbolic attributes in the intention to adopt electric vehicles. Transp. Res. Part A Policy Pract. 2013, 48, 39–49. [Google Scholar] [CrossRef]

	



Wood, S.L.; Moreau, C.P. From Fear to Loathing? How Emotion Influences the Evaluation and Early Use of Innovations. J. Mark. 2006, 70, 44–57. [Google Scholar] [CrossRef]

	



Turrentine, T.S.; Kurani, K.S. Car buyers and fuel economy? Energy Policy 2007, 35, 1213–1223. [Google Scholar] [CrossRef]

	



Han, L.; Wang, S.; Zhao, D.; Li, J. The intention to adopt electric vehicles: Driven by functional and non-functional values. Transp. Res. Part A Policy Pract. 2017, 103, 185–197. [Google Scholar] [CrossRef]

	



Yang, T.; Long, R.; Li, W.; Rehman, S. Innovative Application of the Public–Private Partnership Model to the Electric Vehicle Charging Infrastructure in China. Sustainability 2016, 8, 738. [Google Scholar] [CrossRef]

	



Diamond, D. The impact of government incentives for hybrid-electric vehicles: Evidence from US states. Energy Policy 2009, 37, 972–983. [Google Scholar] [CrossRef]

	



Bang, H.; Ellinger, A.E.; Hadjimarcou, J.; Traichal, P.A. Consumer Concern, Knowledge, Belief, and Attitude toward Renewable Energy: An Application of the Reasoned Action Theory. Psychol. Mark. 2000, 17, 449–468. [Google Scholar] [CrossRef]

	



Ajzen, I.; Fishbein, M. Attitudinal and normative variables as predictors of specific behaviors. J. Personal. Soc. Psychol. 1973, 27, 41–57. [Google Scholar] [CrossRef]

	



Ajzen, I. The Theory of Planned Behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [Google Scholar] [CrossRef]

	



Harland, P.; Staats, H.; Wilke, H.A.M. Explaining Proenvironmental Intention and Behavior by Personal Norms and the Theory of Planned Behavior. J. Appl. Soc. Psychol. 1999, 29, 2505–2528. [Google Scholar] [CrossRef]

	



Han, H.; Jane Hsu, L.-T.; Sheu, C. Application of the Theory of Planned Behavior to green hotel choice: Testing the effect of environmental friendly activities. Tour. Manag. 2010, 31, 325–334. [Google Scholar] [CrossRef]

	



Aertsens, J.; Verbeke, W.; Mondelaers, K.; Huylenbroeck, G. Van Personal determinants of organic food consumption: A review. Br. Food J. 2009, 111, 1140–1167. [Google Scholar] [CrossRef][Green Version]

	



Davies, J.; Foxall, G.R.; Pallister, J. An integrated model of recycling. Mark. Theory 2002, 2, 29–113. [Google Scholar] [CrossRef]

	



Sang, Y.-N.; Ali Bekhet, H. Modelling electric vehicle usage intentions: An empirical study in Malaysia. J. Clean. Prod. 2015, 92, 75–83. [Google Scholar] [CrossRef]

	



Ajzen, I.; Fishbein, M. European Review of Social Psychology Attitudes and the Attitude-Behavior Relation : Reasoned and Automatic Processes. Eur. Rev. Soc. Psychol. 2000, 11, 1–33. [Google Scholar] [CrossRef]

	



Moons, I.; De Pelsmacker, P. An extended decomposed theory of planned behaviour to predict the usage intention of the electric car: A multi-group comparison. Sustainability 2015, 7, 6212–6245. [Google Scholar] [CrossRef]

	



Jeon, C.; Yoo, J.; Choi, M. The effect of social influence on consumers’ hybrid electric vehicles adoption in Korea and China. ICACT J. Commun. Technol. 2012, 19, 336–340. [Google Scholar]

	



Mau, P.; Eyzaguirre, J.; Jaccard, M.; Collins-Dodd, C.; Tiedemann, K. The “neighbor effect”: Simulating dynamics in consumer preferences for new vehicle technologies. Ecol. Econ. 2008, 68, 504–516. [Google Scholar] [CrossRef]

	



Barth, M.; Jugert, P.; Fritsche, I. Still underdetected—Social norms and collective efficacy predict the acceptance of electric vehicles in Germany. Transp. Res. Part F Traffic Psychol. Behav. 2016, 37, 64–77. [Google Scholar] [CrossRef]

	



Jansson, J.; Nordlund, A.; Westin, K. Examining drivers of electric vehicle adoption: The influence of opinion leadership and ecological attitudes. J. Clean. Prod. 2015, 154, 176–187. [Google Scholar] [CrossRef]

	



Prahalad, C.K.; Ramaswamy, V. Co-opting customer competence. Harv. Bus. Rev. 2000, 78, 79–87. [Google Scholar]

	



Ramaswamy, V.; Ozcan, K. The Co-Creation Paradigm; Stanford University Press: Stanford, CA, USA, 2014; ISBN 978-0-8047-9075-8. [Google Scholar]

	



Vargo, S.L.; Lusch, R.F. Evolving to a New Dominant Logic for Marketing. J. Mark. 2004, 68, 1–17. [Google Scholar] [CrossRef]

	



Vargo, S.L.; Lusch, R.F. Institutions and Axioms: An Extension and Update of Service-Dominant Logic. J. Acad. Mark. Sci. 2015, 44, 5–23. [Google Scholar] [CrossRef]

	



Mele, C. Conflicts and value co-creation in project networks. Ind. Mark. Manag. 2011, 40, 1377–1385. [Google Scholar] [CrossRef]

	



Grönroos, C. Conceptualising value co-creation: A journey to the 1970s and back to the future. J. Mark. Manag. 2012, 28, 1520–1534. [Google Scholar] [CrossRef]

	



Grönroos, C.; Voima, P. Critical service logic: Making sense of value creation and co-creation. J. Acad. Mark. Sci. 2012, 41, 133–150. [Google Scholar] [CrossRef]

	



Vargo, S.L.; Lusch, R.F. Why “service”? J. Acad. Mark. Sci. 2008, 36, 25–38. [Google Scholar] [CrossRef]

	



Lusch, R.F.; Vargo, S.L. Service-Dominant Logic: Premises, Perspectives, Possibilities; Cambridge University Press: Cambridge, UK, 2014. [Google Scholar]

	



Lusch, R.F.; Brown, S.W.; Brunswick, G.J. A general framework for explaining internal vs. external exchange. J. Acad. Mark. Sci. 1992, 20, 119–134. [Google Scholar] [CrossRef]

	



Barrutia, J.M.; Paredes, M.R.; Echebarria, C. Value co-creation in e-commerce contexts: Does product type matter? Eur. J. Mark. 2016, 50, 442–463. [Google Scholar] [CrossRef]

	



Bartl, M. Launch of the BMW Group Co-Creation Lab. Available online: http://www.michaelbartl.com/miscellaneous/launch-of-the-bmw-group-co-creation-lab/ (accessed on 23 October 2017).

	



PwC Driving Co-Creation in the Auto Industry. 2013. Available online: https://www.pwc.com/gx/en/automotive/industry-publications-and-thought-leadership/assets/pwc-looking-ahead-driving-co-creation-in-the-auto-industry-pdf.pdf (accessed on 23 October 2017).

	



Randall, W.S.; Gravier, M.J.; Prybutok, V.R.; Randall, W. Connection, Trust, and Commitment: Dimensions of Co-Creation? J. Strateg. Mark. 2011, 19, 3–24. [Google Scholar] [CrossRef]

	



Hair, J.J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis, 7th ed.; Prentice Hall: Upper Saddle River, NJ, USA, 2009. [Google Scholar]

	



Chin, W.W. The partial least squares approach to structural equation modeling. In Modern Methods for Business Research; Marcoulides, G.A., Ed.; Lawrence Erlbaum: Mahwah, NJ, USA, 1988; pp. 295–358. [Google Scholar]

	



Kaur Sahi, G.; Sehgal, S.; Sharma, R. Predicting Customers Recommendation from Co-creation of Value, Customization and Relational Value. Vikalpa 2017, 42, 19–35. [Google Scholar] [CrossRef]

	



Fornell, C.; Larcker, D.F. Evaluating Structural Equation Models with Unobservable Variables and Measurement Error. J. Mark. Res. 1981, 18, 39–50. [Google Scholar] [CrossRef]

	



Kutner, M.H.; Nachtsheim, C.J.; Neter, J. Applied Linear Regression Models, 4th ed.; Mc-Graw-Hill: Irwin, CA, USA, 2004. [Google Scholar]

	



StataCorp Stata Statistical Software: Release 15; StataCorp LLC: College Station, TX, USA, 2017.

	



Preacher, K.J.; Curran, P.J.; Bauer, D.J. Computational Tools for Probing Interactions in Multiple Linear Regression, Multilevel Modeling, and Latent Curve Analysis. J. Educ. Behav. Stat. Winter 2006, 31, 437–448. [Google Scholar] [CrossRef]

	



Little, T.D.; Card, N.A.; Bovaird, J.A.; Preacher, K.J.; Crandall, C.S. Structural equation modeling of mediation and moderation with contextual factors. In Modeling Contextual Effects in Longitudinal Studies; Little, T.D., Bovaird, J.A., Card, N.A., Eds.; Lawrence Erlbaum Associates: Mahwah, NJ, USA, 2007; pp. 207–230. [Google Scholar]

	



Anable, J.; Lane, B.; Banks, N. The MPG Paradox: Why car purchasers say they care about fuel economy, but don’t. In Proceedings of the European Council for an Energy Efficient Economy 2009 Summer Study, Cote d’azur, France, 1–6 June 2009. [Google Scholar]

	



Rezvani, Z.; Jansson, J.; Bengtsson, M. Cause I’ll Feel Good! An Investigation into the Effects of Anticipated Emotions and Personal Moral Norms on Consumer Pro-Environmental Behavior. J. Promot. Manag. 2017, 23, 163–183. [Google Scholar] [CrossRef]

	



Nosi, C.; D’Agostino, A.; Pagliuca, M.; Pratesi, C.A. Securing Retirement at a Young Age. Exploring the Intention to Buy Longevity Annuities through an Extended Version of the Theory of Planned Behavior. Sustainability 2017, 9, 1069. [Google Scholar] [CrossRef]

	



Anable, J.; Skippon, S.; Schuitema, G.; Kinnear, N. Who will adopt electric vehicles? A sementation approach of UK consumers. In Proceedings of the ECEEE 2011: Summary Study, Belambra Presqu’île de Giens, France, 6–11 June 2011; pp. 1015–1026. [Google Scholar]

	



Schreier, M.; Fuchs, C.; Dahl, D.W. The Innovation Effect of User Design: Exploring Consumers’ Innovation Perceptions of Firms Selling Products Designed by Users. J. Mark. 2012, 76, 18–32. [Google Scholar] [CrossRef]

	



Jacoby, J.; Kaplan, L.B. The Components of Perceived Risk. In Proceedings of the Third Annual Conference of the Association for Consumer Research, Chicago, IL, USA, 3–5 November 1972; Venkatesan, M., Ed.; pp. 382–393. [Google Scholar]

	



Sääksjärvi, M.; Lampinen, M. Consumer perceived risk in successive product generations. Eur. J. Innov. Manag. 2005, 8, 145–156. [Google Scholar] [CrossRef]

	



Tanev, S.; Knudsen, M.; Gerstlberger, W. Value Co-creation as Part of an Integrative Vision of Innovation Management. Available online: http://timreview.ca/article/309 (accessed on 18 November 2017).








[image: Sustainability 09 02159 g001 550] 





Figure 1. Standardized results of the structural equation model. 
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Figure 2. Effects Decomposition for Explanatory Variables-Value Co-Creation Intention-Behavioral Intention indirect path. Note: Number of respondents is 523; Statistical significance: * p < 0.1; ** p < 0.05; *** p < 0.001. a) Full Mediation; b) Partial Mediation. 
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Table 1. The socio-demographic characteristics of the sample.
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	Variable
	Percentage





	Gender
	



	 Male
	51.43



	 Female
	48.57



	Occupation
	



	 Entrepreneur/manager/freelance professional
	4.21



	 Employee
	20.84



	 Worker
	6.50



	 Student
	52.39



	 Housewife/man
	1.72



	 Unemployed
	14.34



	Net household income
	



	 less than 15,000€
	13.19



	 15,001€–30,000€
	57.55



	 30,001€–45,000€
	19.69



	 45,001€–60,000€
	5.54



	 more than 60,000€
	4.02
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Table 2. Measures description and properties.
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Measures

	
Item Description

	
Std. Fact. Load.






	
Subjective Norm (SN)

α = 0.93

AVE = 0.87

Ajzen and Fishbein [39]

	
To what extent do you agree with the following statements?

	




	
x1: My parents think that I should purchase an electric car within the next two years.

	
0.93




	
x2: My friends think that I should purchase an electric car within the next two years.

	
0.93




	
Attitude (ATT)

α = 0.85

AVE = 0.76

Ajzen and Fishbein [39]

	
Purchasing an electric car in the next two years i

	




	
x3: Wise

	
0.95




	
x4: Beneficial

	
0.78




	
x5: Essential

	
i.d.




	
x6: Easy

	
i.d.




	
Technological Services (TS)

α = 0.94

AVE = 0.67

Rezvani et al. [4]; Schuitema et al. [32]; Wood and Moreau [33]; Turrentine and Kurani [34]; Han et al. [35]

	
To what extent the following services could affect your decision to purchase an electric car?

	




	
x7: Voice assistant

	
0.80




	
x8: Intelligent music system and radio that suggests tracks

	
0.70




	
x9: 3D holographic projection on the windshield (direction, traffic)

	
0.86




	
x10: 3D holographic projection on the windshield to identify the parking lot

	
0.89




	
x11: Charging station and other geolocation services

	
0.83




	
x12: Obstacles detection system

	
0.81




	
x13: Control and monitoring of the electric car (monitoring of car components and real-time assistance provided by the car manufacturer)

	
0.81




	
Barriers

α = 0.31

AVE = n.a.

Hidrue et al. [18]; Bunch et al. [22]; Chéron and Zins [23]; Brownstone and Train [24]; Ewing and Sarigöllü [25]; Dagsvik et al. [26]; Erol-Kantarci et al. [27]; Egbue and Long [28]; Kochhan [29]; Li et al. [30]

	
To what extent the following attributes could affect your decision to purchase an electric car?

	




	
x14: (Limited) model variety

	
-




	
x15: Speed (max 130 km/h)

	
-




	
x16: Network of charging stations (9,000 in Italy)

	
-




	
x17: Average recharging time (from 8 h to 12 h)

	
-




	
x18: Price

	
-




	
Benefits

α = 0.30

AVE = n.a.

Hidrue et al. [18]; Miao et al. [21]; Mairesse et al. [31]

	
To what extent the following attributes could affect your decision to purchase an electric car?

	




	
x19: Low consumption

	
-




	
x20: No noise

	
-




	
x21: Reduction of maintenance costs

	
-




	
Pre- and Post-Sale Services (PPSS)

α = 0.94

AVE = 0.79

Rezvani et al. [4]; Miao et al. [21]; Li et al. [30]; Yang et al. [36]; Diamond [37]

	
To what extent the following attributes could affect your decision to purchase an electric car?

	




	
x22: Efficient pre-sale assistance services

	
0.93




	
x23: Easy access to all information necessary for the purchase

	
0.94




	
x24: Efficient post-sale assistance services

	
0.85




	
x25: Clarity of the contract terms for the purchase and the car maintenance

	
0.82




	
Value Co-Creation (VCC)

α = 0.97

AVE = 0.81

Kaur Sahi et al. [68]

	
If you were involved in the initiative of a car manufacturer that allows you to contribute to a project for the development and design of an electric car, how important would you consider the following aspects?

	




	
x26: The company manufacturer takes into serious consideration your ideas and tips for improving the electric car

	
0.81




	
x27: Have the feeling to participate actively to the creation and/or the improvement of the car and/or complementary services

	
0.82




	
x28: Be involved concretely in the design phase of the characteristics of the electric car

	
0.89




	
x29: The manufacturer explains clearly the benefits (prizes, discounts, gifts, acknowledgments, etc.) that you could get participating in the project

	
0.96




	
x30: The manufacturer adapts and adjusts the product following your directions, maybe realizing a product that is better than what you expected

	
0.95




	
x31: The manufacturer clearly explains the characteristics that the products and/or services developed together will have

	
0.94




	
Behavioral Intention (BI)

α = 0.92

AVE = 0.83

Han [42]

	
To what extent do you agree with the following statements?

	




	
x32: I intend to buy an electric car in the next two years.

	
0.94




	
x33: I will make an effort to buy an electric car in the next two years.

	
0.90




	
x34: I want to buy an electric car in the next two years.

	
0.89








Note: N = 523; i.d. = item deleted.
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Table 3. Descriptive statistics and correlation.






Table 3. Descriptive statistics and correlation.

















	
	
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]
	[7]
	[8]





	[1]
	BI
	0.689
	
	
	
	
	
	
	



	[2]
	SN
	0.550
	0.757
	
	
	
	
	
	



	[3]
	ATT
	0.566
	0.549
	0.578
	
	
	
	
	



	[4]
	TS
	−0.027
	0.057
	0.041
	0.449
	
	
	
	



	[5]
	Barriers: Model variety (x14)
	0.023
	0.045
	−0.010
	0.226
	−
	
	
	



	[6]
	Barriers: Speed (x15)
	0.002
	−0.003
	0.053
	0.007
	0.049
	−
	
	



	[7]
	Barriers: Network of charging stations (x16)
	−0.125
	−0.122
	0.031
	0.152
	0.039
	0.027
	−
	



	[8]
	Barriers: Average recharging time (x17)
	−0.034
	−0.026
	0.035
	0.095
	0.025
	0.173
	0.223
	−



	[9]
	Barriers: Price (x18)
	−0.012
	−0.032
	−0.027
	−0.061
	−0.014
	0.075
	0.053
	0.224



	[10]
	Benefits: Low consumption (x19)
	−0.098
	−0.032
	0.059
	0.162
	−0.015
	0.229
	0.178
	0.089



	[11]
	Benefits: No noise (x20)
	−0.071
	0.012
	0.055
	0.124
	0.059
	0.143
	0.104
	0.101



	[12]
	Benefits: Reduction of maintenance costs (x21)
	−0.015
	0.025
	0.049
	0.123
	0.071
	0.079
	0.173
	0.194



	[13]
	PPSS
	−0.078
	0.023
	0.105
	0.197
	−0.037
	0.061
	0.187
	0.152



	[14]
	VCC
	−0.133
	0.061
	0.039
	0.330
	−0.051
	0.089
	0.205
	0.055



	[15]
	Income
	0.038
	−0.005
	0.004
	0.049
	0.073
	−0.011
	0.003
	−0.038



	[16]
	Gender
	−0.016
	−0.015
	−0.036
	0.104
	0.106
	−0.001
	0.032
	−0.001



	
	Mean
	2.965
	2.015
	3.885
	3.064
	3.862
	3.220
	4.289
	4.042



	
	St. Dev.
	1.183
	0.954
	1.024
	1.057
	1.049
	1.179
	0.892
	0.970



	
	Min
	1
	1
	1
	1
	1
	1
	1
	1



	
	Max
	5
	5
	5
	5
	5
	5
	5
	5







Note: N = 523; Correlation coefficients greater than 0.089 in absolute value are statistically significant at 95%. Values in bold on the diagonal are the square root of the AVE.
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Table 4. Path analysis.






Table 4. Path analysis.





	
Paths

	
Overall Model




	

	
Coeff.

	
S.E.






	
Total effects

	

	




	
BI

	

	




	
← SN

	
0.412 ***

	
0.066




	
← ATT

	
0.527 ***

	
0.064




	
← TS

	
0.042

	
0.048




	
← Barriers: Model variety (x14)

	
−0.020

	
0.040




	
← Barriers: Speed (x15)

	
0.014

	
0.036




	
← Barriers: Network of charging stations (x16)

	
−0.079

	
0.048




	
← Barriers: Average recharging time (x17)

	
−0.007

	
0.044




	
← Barriers: Price (x18)

	
−0.016

	
0.041




	
← Benefits: Low consumption (x19)

	
−0.035

	
0.046




	
← Benefits: No noise (x20)

	
−0.036

	
0.035




	
← Benefits: Maintenance costs (x21)

	
0.018

	
0.054




	
← PPSS

	
−0.081 **

	
0.040




	
← VCC

	
−0.130 ***

	
0.047




	
← Income

	
0.032

	
0.045




	
← Gender

	
0.032

	
0.081




	
VCC

	

	




	
← SN

	
0.096

	
0.064




	
← ATT

	
−0.064

	
0.057




	
← TS

	
0.304 ***

	
0.049




	
← Barriers: Model variety (x14)

	
−0.110 ***

	
0.041




	
← Barriers: Speed (x15)

	
0.021

	
0.037




	
← Barriers: Network of charging stations (x16)

	
0.135 ***

	
0.050




	
← Barriers: Average recharging time (x17)

	
−0.021

	
0.046




	
← Barriers: Price (x18)

	
−0.099 **

	
0.042




	
← Benefits: Low consumption (x19)

	
0.280 ***

	
0.046




	
← Benefits: No noise (x20)

	
0.074 **

	
0.036




	
← Benefits: Maintenance costs (x21)

	
0.028

	
0.055




	
← PPSS

	
0.171 ***

	
0.041




	
Indirect effects (by mediation of VCC)

	

	




	
BI ← SN

	
−0.013

	
0.009




	
BI ← ATT

	
0.008

	
0.008




	
BI ← TS

	
−0.040 **

	
0.016




	
BI ← Barriers: Model variety (x14)

	
0.014 *

	
0.007




	
BI ← Barriers: Speed (x15)

	
−0.003

	
0.005




	
BI ← Barriers: Network of charging stations (x16)

	
−0.018 *

	
0.009




	
BI ← Barriers: Average recharging time (x17)

	
0.003

	
0.006




	
BI ← Barriers: Price (x18)

	
0.013 *

	
0.007




	
BI ← Benefits: Low consumption (x19)

	
−0.037 **

	
0.015




	
BI ← Benefits: No noise (x20)

	
−0.010 *

	
0.006




	
BI ← Benefits: Maintenance costs (x21)

	
−0.004

	
0.007




	
BI ← PPSS

	
−0.022 **

	
0.010








N = 523. * p < 0.100; ** p < 0.050; *** p < 0.001. Method of estimation is maximum likelihood. χ2 = 1033.16; df(χ2) = 453; χ2/df = 2.281; CFI = 0.957; TLI = 0.951; AIC = 41,880.27; RMSEA = 0.049; p(RMSEA < 0.05) = 0.578; SRMR = 0.070; R2 (BI) = 0.495; R2 (VCC) = 0.272.
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Table 5. Path analysis.
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	Hypothesis
	Expected Sign
	Resulting Sign
	Statistical Significance





	Hp. 1a
	
	
	



	x14
	−
	−
	No



	x15
	−
	+
	No



	x16
	−
	−
	No



	x17
	−
	−
	No



	x18
	−
	−
	No



	Hp. 1b
	
	
	



	x19
	+
	−
	No



	x20
	+
	−
	No



	x21
	+
	+
	No



	Hp. 1c
	+
	+
	No



	Hp. 1d
	+
	−
	Yes



	Hp. 2a
	+
	+
	Yes



	Hp. 2b
	+
	+
	Yes



	Hp. 3
	+
	−
	Yes



	Hp. 4a
	
	
	



	x14
	+
	−
	Yes



	x15
	+
	+
	No



	x16
	+
	+
	Yes



	x17
	+
	−
	No



	x18
	+
	−
	Yes



	Hp. 4b
	
	
	



	x19
	+
	+
	Yes



	x20
	+
	+
	Yes



	x21
	+
	+
	No



	Hp. 4c
	+
	+
	Yes



	Hp. 4d
	+
	+
	Yes



	Hp. 5a
	+
	+
	No



	Hp. 5b
	+
	−
	No



	Hp. 6a
	
	
	



	x14
	+
	+
	Yes



	x15
	+
	−
	No



	x16
	+
	−
	Yes



	x17
	+
	+
	No



	x18
	+
	+
	Yes



	Hp. 6b
	
	
	



	x19
	+
	−
	Yes



	x20
	+
	−
	Yes



	x21
	+
	−
	No



	Hp. 6c
	+
	−
	Yes



	Hp. 6d
	+
	−
	Yes



	Hp. 7a
	+
	−
	No



	Hp. 7b
	+
	+
	No
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