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Promoting new energy vehicle (NEV) is one of the main ways to save energy and reduce transport emissions, China has provided substantial subsidies for this since 2009. With the impending end of the subsidy policy ending in 2022, NEV manufacturers need to strengthen their competitiveness to continuously attract customers. Under the framework of cue utilization theory, this study takes NEV manufacturers’ technical capability as an intrinsic cue and reputation as an extrinsic cue to explore the mechanism in which two cues stimulate customers’ perceptions of travel quality and brand value, and subsequently motivate purchase intention. Based on a sample of 207 respondents from China, proposed hypotheses have been tested using Likert scale questionnaires through SPSS and AMOS. Structural equation modeling techniques were used to analyze the measurement scales and variable relationships. The results show that manufacturers’ reputation is more influential on both perceived travel quality and perceived brand value than technical capability; Technological turbulence plays a moderating role in the influence between perceived brand value and purchase intention. This article provides references for deepening related theories, and pragmatic insights for manufacturer strategic response and government policy making.
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INTRODUCTION
On a global scale, mobile transport causes the largest increase in carbon dioxide emissions, continuously intensifying global warming and extreme climates (Li et al., 2020b). Emphasizing carbon neutrality, China issued relevant plans for energy saving and emission reduction (Yuan et al., 2015). As electrification is one of the main ways to reduce transportation emissions, Chinese government has provided substantial subsidies for private purchase of new energy vehicle (NEV) since 2009 (Ma et al., 2019b). Twenty-six cities, including Beijing, Shenzhen, Shanghai and Hangzhou, launched pilot programs in batches to subsidize private purchase of NEVs (Ma et al., 2017; Qiu et al., 2019).
According to data published by Ministry of Industry and Information Technology (MIIT), the total amount of subsidies for the promotion of NEVs exceeded 30.2 billion yuan from 2016 to 2020 (MIIT, 2022). As of June 2022, the ownership of NEVs nationwide has reached 10.1 million, with production and sales ranking first in the world for seven consecutive years (MPS, 2022). However, with the expiration of the subsidy policy, the Chinese NEV market experienced a decline at the end of 2019 (Zhang et al., 2018). To further stimulate the NEV market, the government has implemented a subsidy rollback policy, extending the private purchase subsidy from 2020 to the end of 2022 (MIIT, 2021). For NEV manufacturers, to ensure continuous sales growth after the subsidy policy ends, they need to strengthen their competitiveness and attractiveness to enhance customers’ purchase intention (Wang et al., 2019).
Several studies suggested that providing customers with good travel quality and delivering excellent brand value are important measures for vehicle manufacturers to maintain competitiveness and attractiveness (Bennett and Vijaygopal, 2018; Ma et al., 2019a). Travel quality involves three main parameters associated with mobile transportation: time, comfort and travel cost (Curiel Esparza et al., 2016). Brand value represents the comprehensive value of brand in terms of function and emotion (Kato, 2021). Customers’ perception of these two helps them to assess vehicle more accurately and confidently before purchasing, preventing unnecessary regret and improving satisfaction. Especially when customers lack sufficient NEV knowledge, have concerns about quality problems or worry about the uncertainty caused by rapid technological changes (Chen et al., 2021), their interest and purchase intention may be weakened. Hence, NEV manufacturers should deliver more expressive information to customers to demonstrate good travel quality and brand value (Plananska, 2020).
Nevertheless, what information do customers pay more attention to about NEVs? How do customers use the information to perceive travel quality and brand value, and motivate purchase intention? Some studies have shown that milage range and safety of NEVs are common concerns for customers (Priessner et al., 2018; Li et al., 2019). NEV manufacturers can attract customers by demonstrating their technical capabilities and technological maturity. Some scholars argue that the reputation of NEV manufacturers plays a more important role in drawing customers’ attention because it can reduce customers’ perceived risk and thus influence their purchase decisions (Wei and Ho, 2019; Gomez-Trujillo et al., 2020; Li et al., 2020a). In addition, customers’ willingness to purchase NEVs is influenced by such information factors as price, environmental awareness and psychology (Bennett and Vijaygopal, 2018; He et al., 2021). The above studies have focused on analyzing the direct effects of individual factors on customers’ purchase intentions, instead of explaining the structure among these factors and the process by which they arouse customers’ perceptions and generate purchase intentions. Cue utilization theory provides a systematical framework for making inferences about products using cue configurations, and clarifies the process by which customers’ perceived intensity influences their decision-making behavior (Li et al., 2020a; Plananska, 2020). This paper adopts cue utilization theory to propose a three-stage mechanism for an in-depth investigation of how NEV manufacturers’ technical capability and reputation affect customers’ purchase intention. The three stages explain how intrinsic and extrinsic cue stimuli evoke customers’ perceptions of travel quality and brand value, which further influence purchases. We take technical capability as an intrinsic cue with factors such as manufacturers’ technologies of battery, electric motor and electronic control system; reputation as an extrinsic cue with factors such as manufacturers’ word-of-mouth (WOM), reviews and media reports. In addition, technological turbulence is considered a moderating factor based on the environmental characteristics of high technical requirements and rapid development in NEV industry. Correspondingly, this study proposes the following three main points to be investigated:
1. Do NEV manufacturers’ technical capability and reputation legitimately cue customers to perceive travel quality and brand value, and then promote their purchase intention?
2. Does technological turbulence participate in the process of cues’ influence on purchase intention?
3. What is the difference in cueing roles between NEV manufacturers’ technical capability (intrinsic cue) and reputation (extrinsic cue)?
This study aims to investigate cueing roles of NEV manufacturers’ technical capability and reputation in influencing purchase intention. We establish a research model refers to the relationship between technical capability, reputation, perceived travel quality, perceived brand value, technological turbulence and purchase intention. Based on measurement results, the innovation and theoretical contributions are as follows. First, the study proposes a customer evaluation mechanism for NEV private purchasing from the perspective of comprehensive utilization of intrinsic and extrinsic cues. Second, the research considers features of customers’ value perceptions and technological turbulence effects. Third, the investigation discusses cueing roles of both intrinsic and extrinsic sides, and their differences in affecting customers’ judgments on manufacturers and vehicles. This study provides some practical suggestions for NEV manufacturers to sustain strong competitiveness without subsidy support. Some directions are also proposed to provide references for the government for policy-making to support the NEV industry.
LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT
Cue utilization theory
The concept of cue utilization was first proposed by Cox (1967). Olson and Jacoby further argued its importance and used cues as proxy to assess product quality (Olson and Jacoby, 1972). Richardson et al. (1994) integrated previous studies and proposed the theory of cue utilization. In the theory, cue is defined as a kind of signal released by encoder, which is received by decoder and used as a quality evaluation criterion. In process of information encoding and decoding, partial loss and distortion of information will also occur. Therefore, information asymmetry about product quality is formed between suppliers (coder) and buyers (decoder) (Liu and Yuan, 2021). In addition, when lacking knowledge of products and facing uncertain function and quality, customers may have no time, complete information or sufficient ability, they can only use certain heuristic information as a measure of quality (Lu and Hu, 2018). According to cue utilization theory, in process of quality assessment, customers take advantage of information they already have and separate certain cues from these information, and thus profit from reducing information searches (Liu and Yuan, 2021). Based on the attributes of the cues, they are often classified as intrinsic cues or extrinsic cues (Liu et al., 2019). The former includes information about the characteristics of product itself, such as product specifications, shape, size, etc; the latter includes information with marketing characteristics, such as price, packaging, reputation, etc.
Cue utilization theory has a wide range of applications in different fields (Konuk, 2019; Liu et al., 2019; Li M. et al., 2021). In business management, leadership structural cues are often used to investigate leader behavior and decision-making. In psychological science, situation-specific perceptual, auditory, and tactile cues are used to analyze the effect of cognitive recognition mechanisms (Lu and Hu, 2018). In physical product consumption, product-related cues, such as geographical indications of agricultural products and packaging of green products, are used to study customers’ purchase intentions (Herbes et al., 2020; Yu and Zhu, 2020). In addition, some internet-related cues, such as data of streaming videos and industry observation reports, are used to explore customers’ demand for virtual products and services (Wei and Ho, 2019; Li G. et al., 2021; Longstreet et al., 2022). However, there are few studies that discuss customers’ willingness to purchase NEVs from the perspective of cue utilization. Neither did they provide a complete evaluation process or mechanism for customer NEV purchases.
Cue utilization theory provides us a theoretical framework for studying customer NEV purchases. In this paper, customers’ evaluation mechanism of NEV purchase is divided into three stages, information stimulus, emotional arousal and value perception, and behavior transformation. In this mechanism, customers utilize a combination of intrinsic and extrinsic cues to perceive travel quality and brand value, evaluate NEVs and their manufacturers, and then make purchase decisions. Based on the characteristics of high requirements and rapid development in technology of NEV industry, we consider NEV manufacturers’ technical capability as the intrinsic cue. And as several related researches suggested, we take NEV manufacturers’ reputation as the extrinsic cue. Intrinsic cues are based on physical attributes of NEV manufacturers, including technical capabilities in battery, electric motor and electronic control system, while extrinsic cues are other related attributes, including reputation in market WOM, customer reviews, commercial and media reports (Li et al., 2020a; Liu and Yuan, 2021). By applying cue utilization theory to research data, this study aims to explore which cues signal travel quality and brand value to arouse customers’ perceptions and motivate their purchase behavior. Furthermore, we are expected to find out the difference in roles between intrinsic and extrinsic cues.
Information stimulus of NEV manufacturers’ technical capability and reputation
In the fiercely competitive environment of the Chinese NEV industry, the performance of technical capabilities established by NEV manufacturers is an indispensable strategic resource (Wu et al., 2020). The strength of a NEV manufacturer’s technical capability not only determines its competitiveness, but also provokes customers’ perception of travel quality and brand value, and further influences their purchase decision (Potter and Graham, 2019). The definition of technical capability usually revolves around skills, resources and knowledge (Zeng et al., 2017). A NEV manufacturer’s technical capability mainly refers to the ability of R&D and application of battery, electric motor and electronic control system, which are respectively represented by battery endurance, fast charging technology, chip patent, 100 km acceleration, braking system and autonomous driving system (Potter and Graham, 2019; Li et al., 2020a). This study understands a NEV manufacturer’s technical capability as the ability of R&D and application of NEV core technologies to improve vehicle quality with accumulation of relevant knowledge, resources and skills. Specifically, it is divided into five dimensions: range, power, charging, safety, and R&D (XUE et al., 2015; Priessner et al., 2018).
As travel quality is the most important factor in NEV evaluation, the relationship between manufacturers’ technical capability and travel quality has always been discussed (Wang and Luo, 2020). Perceived travel quality serves as customers’ assessment results of perceived advantages and disadvantages about comfort, convenience and economy of the vehicles, and responsiveness and reliability of their manufacturers (Okada et al., 2019). Manufacturers’ technical capability of battery and motor determines the time and frequency of charging, the experience of long-distance travel, and the cost reduction relative to fuel vehicles. They prompt customers to sense whether travel is comfortable, convenient and economical, and evaluate travel quality from an intrinsic perspective (XUE et al., 2015; Wu et al., 2020). For manufacturers, providing sufficient information about technical capability makes sure customers perceive potential advantages of vehicles and judge the travel quality more optimistically (Plananska, 2020). On the contrary, if a NEV manufacturer invests little in R&D or relies solely on purchasing technologies and components to produce vehicles, the perceived risk will increase (Li et al., 2020a). Customers may doubt about its reliability and professional responsiveness in solving after-sales problems, and believe that the travel quality is lower than expected.
In addition to travel quality, customers pay great attention to intangible feature brand value in NEV evaluation, expecting uniqueness and superiority of the vehicle (Xiong and Cheng, 2020). Perceived brand value represents customers’ comprehensive appraisal of brand in terms of functional and emotional value (Kato, 2021). If the NEVs of a brand have long-lasting range, strong fast-charging technology and good chip performance, customers’ perceived risk will be reduced (He et al., 2018). They will trust the brand from a technical perspective, and consider the functional value created by the manufacturer’s technical capability to be value for money (Tseng and Lee, 2018). Similarly, if a NEV manufacturer attaches importance to the development and upgrading of vehicle control systems and the implementation of a higher safety standard, it will give customers a sense of psychological superiority and security for driving (Ouyang et al., 2019). They will develop trust and preference from an emotional point of view, and recognize the value that the brand brings.
Although the influence of technical capability as an intrinsic attribute on customers’ purchase decision-making has been discussed in many researches (Priessner et al., 2018; Li et al., 2020a), few studies have noted it as a cue to explore its cascading impacts in the process of NEV purchase, and investigate its influence in arousing customers’ perceptions of travel quality and brand value. Moreover, these researches generally considered one of the aspects covered by technical capability (Ouyang et al., 2019; Dong et al., 2020), instead of comprehensively considering a variety of NEV core technical capabilities of batteries, electric motors, electronic control systems, etc. Consequently, this study expects NEV manufacturers’ technical capability acting as an intrinsic cue to stimulate customers’ perceptions of travel quality and brand value in purchasing. Therefore, the following hypotheses are proposed:








Customers’ perceived travel quality, perceived brand value and purchase intention
As NEV manufacturer’s technical capability and reputation cues are transformed into customers’ value perception, the perceived brand value therein further facilitates customers’ operations and behaviors in purchasing (Konuk, 2019; Li et al., 2020a). The continuous stimulation from two cues inspires customers to achieve a breakthrough in perception, allowing them to make positive associations with NEVs from functional and emotional perspectives. Customers will develop and accumulate approval emotions to recognize the brand value, and subsequently generate willingness to purchase (Saavedra Torres et al., 2020).
In the stage of emotional arousal and value perception, increased travel quality enables the brand to gain competitive advantage, and leads to a higher brand value (Plananska, 2020). Perceived travel quality refers to customers’ evaluation of travel quality and judgment of its overall superiority, involving three main parameters associated with mobile transportation: time, comfort and travel cost (Curiel Esparza et al., 2016). Lehtonen et al. (2021) further divided it into five dimensions from the perspective of drivers (feeling of comfort, feeling of safety, user confidence, user stress and secondary task engagement). Accordingly, this study defines perceived travel quality as customers’ subjective assessment of five dimensions: NEV comfort, convenience and economy, as well as manufacturer responsiveness and reliability (Okada et al., 2019). Good perceived travel quality can lead to positive associations with the brands of the NEVs, and stimulate customers’ emotions of trust in the brand value. When customers are convinced that a NEV is comfortable and convenient for driving, and the service respond of the manufacturer is quick and professional, they will tend to deem that the trade-off between travel quality and cost is beneficial (Tseng and Lee, 2018). Perceived brand value represents customers’ recognition of its all tangible and intangible features, and their comprehensive evaluation in terms of functional and emotional value (Yan et al., 2016; Kato, 2021). The former refers to value perceptions about quality, technology and availability, and the latter refers to value perceptions about trust, commitment and risk aversion.
After perceived travel quality is transformed into perceived brand value, the emotional connections between brands and customers become closer, which will further motivate customers’ purchase intention in the stage of behavior transformation (van Berlo et al., 2021). A good brand value increases customers’ confidence in and satisfaction with their decision, attracts customers to purchase NEV, and develops loyalty or even long-term relationships Liu et al. (2019). If the quality of a NEV brand has established a good image in customers’ minds, they will be confident that purchasing its NEVs may meet their requirements and expectations in terms of vehicle functions. They may believe that the NEV performance of the brand is reliable and value for money, and thus generate purchase intention of its NEVs (Tseng and Lee, 2018). Moreover, if the brand means trustworthy to customers, and can give them some symbols of status, then customers will perceive that the added value of the brand can meet their psychological expectations (Xiong and Cheng, 2020). As a result, they become emotionally attached and believe that buying the NEVs of the brand is a good choice. However, most studies focused on individuals’ preferences for particular vehicle features and their factor roles in NEV acceptance (Bennett and Vijaygopal, 2018; He et al., 2021). Few scholars have investigated travel quality and brand value as antecedents of NEV purchase intention. An opportunity exists in NEV field to discuss the causal effects between perceived travel quality, perceived brand value and purchase intention. Therefore, the following hypotheses are proposed:




The moderating effects of technological turbulence in NEV industry
So far, NEV industry has made great strides in technologies. Technological turbulence refers to the changing of development of information and technology in NEV manufacturing, and its irregularity of occurrence and spread (Celtekligil and Adiguzel, 2019). In the past 2 decades, the power batteries of NEVs have evolved from lead-acid batteries to nickel-metal hydride batteries, and then to lithium batteries and ternary polymer lithium batteries now with the highest market share (Li et al., 2020a; Dong et al., 2020). Since 1988, Insulated Gate Bipolar Translator (IGBT) chips have undergone 7-generation iterations to reach 8-inch, and achieve the structure of micro-trench plus field stop. However, there is still a lot of space for technology development. Many NEV related technologies have yet to be improved (Hasan and Simsekoglu, 2020). Technology updates every few years have made customers hesitate to purchase, fearing that some better models will be launched soon. In addition, the frequent occurrences of major accidents like NEV battery explosions and brake system failures resulting from immature technologies have caused many customers who value safety issues to take a wait-and-see approach (Chen et al., 2021). Technological turbulence in the NEV industry is a complex socio-environmental phenomenon that leads to frequent industry adjustments and fierce competition (Celtekligil and Adiguzel, 2019; Li Y. et al., 2020). Its disruptive nature poses a serious threat to business operations.
The impact of perceived brand value on purchase intention varies with the degree of technological turbulence (Martin et al., 2020). In conditions of high technological turbulence, uncertainties and risks are relatively high, making customers hesitant to purchase. Under this circumstance, the buffer role of the brand value will be more prominent (Ma, 2020; Saavedra Torres et al., 2020). The emotional connections already established between the brands and the customers will reduce perceived risk, and give customers a sense of security in the purchases. At the same time, the rapid changes in technology force NEV manufacturers to keep up with and adapt to current technology trends, making them pay more attention to the functional values that their brands should deliver to customers for attracting consumption (Li Y. et al., 2020; Martin et al., 2020). When the technological turbulence of the NEV industry tends to slow down, the perceived differentiation of functional value brought by different NEV brands will diminish, i.e., customers will place less importance on perceived brand value in the purchase process. Previous studies of technological turbulence mainly focused on its impact on strategy selection, new product development and innovation capability from perspective of suppliers (Wu et al., 2017; Yun et al., 2019). Few researches have investigated it in NEV industry and from the perspective of customers. Combined with the above, this study considers that the technological turbulence in NEV industry may play a moderating role in NEV purchase intention. Therefore, the following hypothesis is proposed:


[image: Figure 1]FIGURE 1 | The conceptual model of cueing roles of NEV manufacturers’ technical capability and reputation in influencing customers’ purchase intention.
RESEARCH METHODOLOGY
Instrument development
In order to effectively carry out the scale design and questionnaire distribution, we investigated and analyzed the market data in the Chinese NEV industry. We collected the NEV production and sales data from January 2011 to June 2022 through government websites of the Ministry of Industry and Information Technology (MIIT) and the Ministry of Public Security (MPS). Also, we collected information about 45 brands in the domestic NEV market through the industry information platforms, such as China Passenger Car Association (CPCA) and China Association of Automobile Manufacturers (CAAM), as well as mainstream automotive information websites and NEV manufacturers’ official websites. The analysis results show that among the three types of NEV, battery electric vehicle (BEV), plug-in hybrid electric vehicle (PHEV) and hybrid electric vehicle (HEV), the market share of BEV and PHEV has exceeded 99.96% in 2021, while it of BEVs is about 82.5%. As shown in Figure 2, 93.3% of the 45 brands have BEV models, and more than half sell both BEV and PHEV models, while HEV models have become relatively rare (8.8%). Additionally, to further consider the variable design and items measurement, this paper made stemming analysis according to various types of information collected from manufacturers’ official websites and information media disclosures. It was found that most of the official websites have detailed descriptions of model overviews, latest technologies, product quality and service experiences, while online media prefer to report information related to vehicle accidents, recalls and R&D breakthroughs.
[image: Figure 2]FIGURE 2 | The distribution of new energy models released by influential car brands in the Chinese market in 2021. BEV: battery electric vehicle; PHEV: plug-in hybrid electric vehicle; HEV: hybrid electric vehicle.
In this study, questionnaire was used to obtain research data and survey the six constructs in the model illustrated in Figure 1: manufacturers’ technical capability, reputation, perceived travel quality, perceived brand value, technoligical turbulence and purchase intention. Based on the investigation and analysis results of the Chinese NEV market, we designed the question items and scales of this study by appropriately adapting the mature scales from existing studies. A seven-point Likert scale was adopted for coding to fulfill the requirement of equidistance, ranging from 1 (strongly disagree) to 7 (strongly agree). By referring to relevant researches’ comprehensive descriptions of technical capability on NEV (XUE et al., 2015; Ma et al., 2019a; Potter and Graham, 2019), technical capability was measured from five dimensions: range, power, charging, safety, and R&D (nine items in total). Considering the specificity of NEVs, the items of reputation were adapted from Ling et al. (2019) and Dong and Zheng (2022), comprising seven elements. Combining NEV and manufacturer characteristics, perceived travel quality was measured with 6 reflective items (Okada et al., 2019; Lehtonen et al., 2021). Perceived brand value includes two dimensions as defined: functional value and emotional value. The scale for measuring functional value was adapted from Kato’s and Konuk’s scales (Konuk, 2019; Kato, 2021). The scale measuring emotional value was adapted from the works of Habich-Sobiegalla et al. (2019) and Xiong and Cheng (2020). Perceived brand value contains 6 items in total. The three-item scale suggested by Yan et al. (2016) was used to measure technological turbulence. Based on the study of Li et al. (2020b) and He et al. (2018), three items were used to measure purchase intention. The measurement items are noted in Table 1.
TABLE 1 | Variable design and measurement items.
[image: Table 1]Sampling and data collection
Given the dominant position of BEVs and PHEVs in the Chinese NEV market, BEV and PHEV drivers were taken as respondents for the survey questionnaire. Questionnaire filling was organized in online forms through the internet survey platform MIKECRM (https://www.mikecrm.com/). In order to ensure the authenticity of the completed questionnaires, we made a friendly reminder to the respondents to fill out the online forms seriously and carefully at the top of starting page. In addition, to ensure the consistency of data, we set 2 reverse questions and 1 repeated question to test whether the respondents answered the questions honestly. Respondents who completed the questionnaire were rewarded with a certain amount of cash bonuses. The survey period lasted for 36 days. A total of 222 questionnaires were collected. After eliminating the questionnaires that did not pass the authenticity and consistency test and some invalid questionnaires, 207 valid responses were retained.
Of the valid responses, 57.49% of the respondents were from the Yangtze River Delta and Pearl River Delta regions of China, and the remaining 42.51% were from other regions. This is consistent with the regional distribution of the 2021 NEV sales data published by Auto Thinker (http://www.autothinker.net/), with the Yangtze River Delta and Pearl River Delta regions accounting for about 60%. NEVs have high penetration rates in the automobile markets of these two regions, as the R&D, manufacturing, assembly and supply chain companies of NEVs are mainly concentrated in there. The collected data with the above regional distribution characteristics can appropriately reflect the relationship between customers’ perception of NEV manufacturers’ abilities and their purchase intention.
The descriptive statistical results of valid samples are shown in Table 2. Among all the respondents, 67.633% are male (n = 140) and 32.367% are female (n = 67). Most of them are aged 35–44 (n = 77, 37.198%) or 45–59 (n = 62, 29.952%). Regarding vehicle types, 48.792% are PHEV users, and 51.208% are BEV users. As for vehicle use, most respondents used their vehicles for online car-hailing (n = 129, 62.319%), followed by commuting (33.333%) and others (4.348%). Online car-hailing drivers refer to the group who operate their private cars for taxi business. This group of respondents were the registered drivers on Xiangdao Travel (https://www.saicmobility.com/), an online car service platform. According to the related regulations and platform requirements, online car-hailing drivers must hold online reservation cab driver qualification certificates, while the vehicle must not be more than 5 years old and must have online reservation cab operation certificates.
TABLE 2 | Descriptive statistical results of valid samples (N = 207).
[image: Table 2]Data analysis methods and common method bias
It is generally believed that maximum likelihood estimation (MLE) is suitable for estimating structural equations when the number of samples is over 100 but not too large to prevent being overly sensitive. According to the research hypotheses and questionnaire form, on the basis of retained 207 valid samples, this study applied MLE to calculate and analyze the measurement model and the structural model. The statistical software SPSS22.0 was used to conduct reliability and validity tests and exploratory factor analysis (EFA), and AMOS26.0 was used to conduct confirmatory factor analysis (CFA) and structural equation modeling (SEM). Data collected by questionnaires may cause a common method bias (CMB) issue. To evaluate potential CMB, we used Harman’s single-factor method. The unrotated principal components factor analysis indicates that 3 factors’ eigenvalues are greater than 1 and there is 37.744% total variance in Harman’s single-factor test (Ou et al., 2014). The results suggest that CMB is not a concern in this study.
RESULTS
Measurements
Cronbach’s alpha and composite reliability (CR) were used to test the reliability of the scale. Table 3 shows that Cronbach’s alpha values of all constructs range from 0.885 to 0.959, and CR values are between 0.886 and 0.959. Both metrics thus exceed the required value of 0.7, which satisfies the reliability requirement.
TABLE 3 | The results of reliability and convergent validity.
[image: Table 3]In terms of validity, this study measured convergent validity and discriminant validity. First, EFA and CFA were used for convergent validity test. We employed principal component analysis (PCA) to investigate construct validity. We intercepted the data with the standard of eigenvalue = 1 and applied varimax orthogonal rotation, and the results of which show that the extracted factors correspond to the six factors of the scale. The overall Kaiser-Mayer-Olkin (KMO) measure is 0.849, the Bartlett’s test is significant (p < 0.000), and cumulative variance contribution rate is 77.360%. Table 3 presents that KMO of all constructs are greater than 0.500, and Bartlett’s tests are all significant. These results support this study to further conduct CFA by factor loading and average variance extracted (AVE). Table 3 indicates that all items’ loadings are above the standard of 0.500 except PTQ2, and AVEs of all constructs are also greater than 0.500. As Cronbach’s alpha value of PTQ is significantly improved after deletion of PTQ2, it is excluded. The results above represent solid convergent validity. Then, discriminant validity was tested by comparing the square root of each construct’s AVE with the correlations shared between this and other constructs. In Table 4, the square root of AVE values of all constructs are over 0.700 and greater than the correlations of its row and column, which confirms strong discriminant validity.
TABLE 4 | Correlations of the latent variables and AVEs.
[image: Table 4]Structural model
A structural model was applied to the conceptual model. This study adopted MLE to estimate the structural model with 207 valid samples. We evaluated the fit between the model and survey data by three categories of fit indexes. The absolute fit is used to determine the degree to which the model can predict the covariance and correlation matrices. The normed chi-square (χ2/df) is 1.404 between 1 and 3, the root-mean-square error of approximation (RMSEA) is 0.044 less than 0.08, and the goodness-of-fit index (GFI) is 0.844 over 0.80. These indicate that the model’s goodness of fit is fine. In relative fit, the comparative fit index (CFI) is 0.975 greater than 0.90, and the Tucker-Lewis index (TLI) is 0.973 over 0.90, demonstrating that the model fits well compared with the independent model. Parsimonious normed fit index (PNFI) and parsimonious goodness-of-fit index (PGFI) in the parsimony fit are employed to evaluate whether the model is too complicated. Both of them are greater than 0.50, proving that the model’s overall simplicity is ideal. The evaluation results of the model are shown in Table 5. All the values of each index meet the corresponding evaluation criteria, suggesting that the model has good fitness with the survey data, and the model proposed is reasonable.
TABLE 5 | The fit evaluation results of the model.
[image: Table 5]Concerning the proposed hypotheses, we bootstrapped 5000 times to calculate the two-tailed significance and standardized parameters of full effects. The standard path coefficient of NEV manufacturers’ technical capability on perceived travel quality is 0.309, statistically significant at the 0.05 level, and H1 is verified. H2 is supported by a significant effect of NEV manufacturers’ reputation on perceived travel quality (path coefficient = 0.560, p < 0.001). NEV manufacturers’ technical capability and reputation both demonstrate significant effects on perceived brand value. The path coefficients are 0.234 and 0.401 respectively, statistically significant at the p < 0.01 and p < 0.001 levels, which confirms H3 and H4. Moreover, perceived travel quality is positively associated with perceived brand value (path coefficient = 0.361, p < 0.001), H5 is verified. H6 is also supported by a positive effect of perceived brand value on purchase intention (path coefficient = 0.880), statistically significant at the p < 0.001 level. T-scores of all paths are over 1.960 at α = 0.05, which means that all hypotheses are affirmed. The results of the structural model are illustrated in Figure 3. Accordingly, these suggest that NEV manufacturers’ technical capability and reputation do play cueing roles in influencing purchase intention. They both have causal chains with the relationship from perceived travel quality, perceived brand value to purchase intention. In particular, reputation as an extrinsic cue has greater impact on the two intermediate variables, indicating that customers tend to use extrinsic cues to evaluate the quality of NEVs.
[image: Figure 3]FIGURE 3 | Research results of the structural model. *: p < 0.05; **: p < 0.01; ***: p < 0.001, two-tailed test.
Post hoc assessment of moderating effects
In order to investigate the moderating effects of technological turbulence on the relationship between perceived brand value and purchase intention, the model 1 of PROCESS (a plug-in under SPSS) was adopted to conduct the Bootstrap test for indirect effects (Jie et al., 2015). After mean centering of the interaction items, we set bootstrap sampling to be 5000 times and confidence interval to be 95%. The results reported in Table 6 show that the regression coefficient of interaction term (PBV×TT) is 0.1095, statistically significant at the 0.01 level. R2 is significantly increased after adding interaction term (p < 0.01), representing significant moderating effects. Consequently, these demonstrate that technological turbulence positively moderates the relationship between perceived brand value and purchase intention, and H7 is confirmed (T-score = 2.8179). When the NEV industry is in technological turbulence, the impact of perceived brand value on purchase intention may be enhanced. This allows customer’s perception of good brand value to stimulate a higher purchase intention; Conversely, when technological turbulence is low, the impact of perceived brand value on purchase intention may be diminished. Customer’s perceived brand value can only increase their purchase intention to a limited extent.
TABLE 6 | The results from testing the moderating effects of technological turbulence.
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Research findings
The main purpose of this study is to explore the cueing roles of NEV manufacturers’ technical capability (intrinsic cue) and reputation (extrinsic cue) in influencing customers’ purchase intention. Contributing to information stimulation and emotional arousal, NEV manufacturers’ technical capability and reputation are found to be important cues for customers to evaluate travel quality and brand value. The higher the manufacturers’ technical capability and reputation, the better the customers’ perception of travel quality and brand value. In technical capability, factors of TC7, TC2, TC4, and TC1 are relatively more important in sequence, meaning that customers may pay more attention to the issues about battery safety, fast acceleration, fast charging technology and endurance. Items Re1, Re3, Re6, and Re2 of reputation are comparatively more important in order, indicating that customers may lay more emphasis on accident frequency, user evaluation, corporate report and emergency recall. In terms of the difference between intrinsic and extrinsic cues, both path coefficients of reputation to perceived travel quality and to perceived brand value are slightly higher than technical capability (0.560 > 0.309; 0.401 > 0.234). It shows that the extrinsic cue is more momentous than the intrinsic cue, which coincides with the views put forward by previous studies that customers mainly rely on extrinsic cues to assess quality (Liu and Yuan, 2021). Consequently, manufacturers’ technical capability and reputation may provide cues for customers’ assessment of vehicles and manufacturers, and reputation as an extrinsic cue plays a bigger role because it is relatively easier to be obtained and understood.
In value perception and behavior transformation, it is observed that perceived travel quality first positively affects perceived brand value, and then perceived brand value helps in purchase decision-making process and significantly enhances customers’ purchase intention. The better the perceived travel quality, the better the perceived brand value, and eventually the higher purchase intention. During value perception transformation, customers’ perception of travel quality (functional) established from obtained cues gradually moves up to perception of brand value (functional and emotional) (Kato, 2021). In this study, this is specifically manifested as customers’ attention from comfort, economy and responsiveness in perceived travel quality to driving reliability, trustworthiness and brand image in perceived brand value. Behavior transformation realizes the process from long-term accumulation of perceived brand value to purchase intention and even possible purchase behavior. These findings are consistent with the results of previous researches on relationship between perceived quality, perceived value and purchase intention (Wei and Ho, 2019). Hence, in customer evaluation mechanism of this study, travel quality and brand value are successively the antecedents of NEV purchase intention.
On basis of the relationship chain above, this study considers the moderating effects of technological turbulence. The results demonstrate that it plays a positive role in moderating the process of perceived brand value enhancing purchase intention. If technological turbulence of the NEV industry is high, perceived brand value will be more important for the formation of purchase intention. Technological turbulence creates uncertainties and risks. Brand awareness and value guarantee the quality of vehicles, alleviate anxiety appropriately, and enhance customers’ confidence. Emotional connection between the brand and customers may act as a buffer in a high turbulence environment. Accordingly, with high technological turbulence, customers are more likely to generate higher purchase intention in NEVs whose brands have accumulated good perceived brand value.
Theoretical implications
In the past few years, researches on NEV industry have received extensive attention from academia. Most current studies have been conducted on promotion, adoption and purchasing of NEVs, and applied theories such as evolutionary game theory, resource-based theory and planned behavior theory (Chu et al., 2019; Okada et al., 2019; Li et al., 2020b). However, scholars who have investigated NEV purchase intention mainly considered direct impacts of single factors such as price, environmental awareness, psychology, experience, policy, etc. (Bennett and Vijaygopal, 2018; Wolbertus et al., 2018; He et al., 2021). They ignored the structural characteristics of the factors influencing customers’ NEV purchase intention, and neglected to explore the influence mechanism by considering customer evaluation as a process. Considering the structural characteristics of the influencing factors, this study takes NEV manufacturers’ technical capability as an intrinsic cue and reputation as an extrinsic cue. Based on cue utilization theory, we divide the evaluation process of customer NEV purchase into three specific stages: information stimulus, emotional arousal and value perception, and behavior transformation. We explore the mechanism of how technical capability and reputation contribute to customers’ perceived travel quality and brand value, and then motivate their purchase intention. Also, this paper integrates both intrinsic and extrinsic cues to reveal the perceived variability they create in the purchase process. In addition, considering the environmental peculiarities of the NEV industry, we demonstrate the moderating role of technological turbulence in the process of perceived brand value influencing purchase intention. Overall, this study contributes to providing theoretical foundations and references to investigate more cues, paths and environmental variables that affect customers’ purchase intention of NEV.
Practical implications
This study has some strategic and practical implications, which can be reflected in four aspects. First, manufacturers should invest in an orderly manner with the ultimate goal of developing a solid and strong technical capability (intrinsic cue). In order to improve the travel quality of NEVs, IGBT chips, batteries, charging technology and braking system should be the main foci of technology development. Manufacturers can improve their technical capability in various ways, such as through independent R&D or cooperative R&D, resources or patents purchase, and commissioned production. In particular, manufacturers that already have a certain capability and scale should further expand their independent and autonomous technical capabilities to achieve higher customer recognition and trust. They can consider investing in the introduction of advanced equipment and management systems, establishing their own R&D teams and bases, and hiring technical consultants to develop chips and batteries independently, etc. At the same time, manufacturers should provide customers with more information related to the technical capability that they care about, such as safety performance, fast charging time, range, etc., to attract potential purchase.
Second, manufacturers should strive to enhance and carefully maintain their reputation (extrinsic cue) in NEV industry. In the marketing funnel of NEV purchasing, customers first search for information, take alternative evaluation, then make purchase decision, and finally do post-purchase satisfaction evaluation. Manufacturers should build positive images related to aspects such as travel quality and social responsibility through advertising, news and word-of-mouth (WOM), focusing on promoting reports of technological breakthroughs, cooperation with leading high-tech companies and participation in charity activities. They should also pay attention to public relations management, especially when negative incidents like battery explosions, braking system failures and emergency recalls are exposed. Manufacturers should respond in a timely and reasonable manner, rather than confusing the public and shirking their responsibilities. In addition, customers rely more on extrinsic cues for evaluation of travel quality and brand value, implying that manufacturers should strengthen their external operation management capability. During purchase and post-purchase, it is necessary to track customers’ expectation of model design and features, listen to their comments and dissatisfaction with the driving experience, and give them positive feedback. Accordingly, in order to form virtuous cycles of promoting customer purchase, manufacturers should start by investments in reputation construction and maintenance. Based on the initial good image, they can subsequently strengthen independent technical capability. With own technologies of chips and batteries, manufacturers can ultimately stand firm and gain long-term competitiveness in NEV industry. And the profits from the increased sales can in turn help fund the next round in reputation building.
Third, in the highly volatile technological environment of NEV industry, manufacturers should pay more attention to brand consolidation strategies and value delivery. To maintain the high value and stability of their brands in customers’ minds, manufacturers should demonstrate to them that their brands can continue to adapt to technological changes without wavering. They should master at least one core technology, and strive to become the representative leaders of one or more technologies in NEV industry. Cooperating with other companies to establish integrated service ecosystems can also convince customers that the brands are unshakable and credible. Through the above, manufacturers can overcome high technological turbulence and attract potential purchase with solid brand images.
Fourth, after the subsidy policy ends, the government should consider some alternative supports to ensure that the NEV market continues to maintain an upward trend. To accelerate the achievement of carbon neutrality targets and develop low-carbon ports and cities, technology-led NEV manufacturers should be encouraged to participate in investing in electric electrification projects for public transportation and freight collector trucks. Additionally, opening up international cooperation, improving the technology innovation systems and building common technology sharing platforms can help create a favorable NEV technology R&D environment for manufacturers to conduct independent or cooperative researches on batteries, chips, control systems, intelligent networking, etc. These measures can support small and micro NEV manufacturers to get stronger and more professional, and guide them to strengthen their brand development strategy in an orderly manner. At the same time, it is also necessary to strengthen intellectual property protection and create a healthy competitive environment, protecting the reputation of NEV manufacturers and the rights of customers according to the relevant laws.
Limitations and directions for future research
The research is subject to several limitations, which may have certain guiding significance for future researches. First, this study proposes two cues from the customers’ perspective, and investigates their roles on perceived travel quality and perceived brand value in NEV purchasing. However, it is far from enough to grasp all influences and relationships, more different cues are expected to be explored to deepen the overall understanding of customers’ evaluation mechanism. Second, this study selects NEV as one research object, it is hoped that future researches can further compare the differences in customer evaluation mechanisms between the three types of NEV. Third, due to the environmental particularity of NEV industry, this study chooses technological turbulence as a single moderating variable for investigation. Future researches can consider the impacts of other environment variables such as competition intensity and information density. Additionally, due to the low penetration rate of NEVs in northern China, this study only received a small number of survey responses from the northern regions. Future research can be conducted specifically in the northern regions of China to compare the differences in customers’ NEV purchase intention in different regions.
CONCLUSION
This study proposed that NEV manufacturers’ technical capability and reputation serve as cues of customers’ perceived travel quality and brand value, which in turn influences their purchase intention. The results demonstrate that two cues do affect customers’ evaluation of vehicles and manufacturers, and further leading to purchase decision. Especially, compared with technical capability (intrinsic cue), reputation (extrinsic cue) is more influential on both perceived travel quality and brand value. In addition, technological turbulence plays a positive moderating role in the relationship between perceived brand value and purchase intention. Based on the findings, this study recommends that NEV manufacturers can focus on improving technical capability and maintaining reputation to keep attraction and competitiveness when the subsidy policy support from the government ends. Moreover, if technological turbulence is high, manufacturers should pay more attention to brand consolidation and value delivery. Future researches will identify and explore more intrinsic and extrinsic cues, and investigate the differences and interactions between them. The findings and conclusions of this study may benefit future development and investigation of NEV industry, and provide pragmatic insights for NEV manufacturing and sales.
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CVCR means Cumulative Variance Contribution Rate
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Construct Dimension Items
Range TCI: Manufacturer A vehicles have strong endurance (range).
Power TC2: Manufacturer A vehicles have fast acceleration (0100 kmy/h).
Charging TC3: Manufacturer A has a high coverage of charging piles (including self-construction
and cooperative sharing).
Technical Capability (TC) TC4: Manufacturer A has industry-leading fast charging technology.
TCS: Manufacturer A pays attention to the improvement and update of the vehicle braking
Safety system.
TC6: Vehicles of Manufacturer A have passed the authoritative safety standard tests.
TC7: The car batteries used by Manufacturer A have higher safety factor.
o TCS: Manufacturer A has independent research and development technology for

Reputation (Re)

Perceived Travel Quality (PTQ)

Perceived Brand Value (PBV)

Technological Turbulence (TT)

Purchase Intention(PI)

Accident and Recall

User Evaluation
Charity
Cooperation
Corporate Report
Sales&Service
Comfort
Convenience
Economy
Responsiveness

Reliability

Functional

Emotional

automotive chips.

TC9: Manufacturer A has its own research and development base.

Rel: Accidents frequently occur on vehicles of Manufacturer A. (Reverse)

Re2: Manufacturer A has carried outa large-scale emergency recall of its vehicles. (Reverse)
Re3: Vehicles of Manufacturer A have good user reviews in the market.

Red: Manufacturer A has been involved in global aid and charity activities.

ReS5: Manufacturer A cooperates with high-tech giants.

Re6: Manufacturer A’ revenue is in good condition.

Re7: Manufacturer A has high coverage of Sales&Service network.

PTQI: Driving Manufacturer A5 NEV is comfortable.

PTQ2: It is convenient to charge Manufacturer A's NEV.

PTQ3: Compared with fuel vehicle, using Manufacturer A's NEV can reduce costs.
PTQ4: Manufacturer A’ response to my vehicle problems is timely.

PTQS: I can enjoy all the services promised by Manufacturer A.

PTQ6: My vehicle problems can be professionally solved by Manufacturer A.
PBV1: Brand A's NEVs have driving reliability.

PBV2: Brand A's NEVs are of high quality.

PBV3: Brand A's NEVs are good value for money.

PBV4: Brand A is trustworthy.

PBVS: Brand A makes people feel that its promises are credible.

PBV6: Brand A built a good brand image.

TTI: The speed of technological change in NEV industry is very fast.

TT2: The technological development of NEV industry is not fully mature yet.
TT3: New technologies in NEV industry continue to emerge.

PI1: When purchasing NEV, I will give priority to Brand A’ NEV.

P12:1am willing to take Brand A’s NEV as my next new energy car purchase choice.
PI3: I recommend that others buy Brand A's NEV.






OPS/images/fenrg-10-1032934-t006.jpg
Outcome

Purchase intention Y

R

Coic R MSE F »
RSB, 09531 0.9084 0.1841 671.2220 0.0000
Model Coeff SE t »
T -0.4886 0.0399 -12.2530 0.0000
PBYV 10118 0.0337 30.0313 0.0000
PBVXTT 0.1095 0.0388 28179 0.0053
R? increase due to interaction(s) AR? F df dp P
PBVXTT 0.0036 7.9403 1.0000 203.0000 0.0053
Conditional effect of X on Y at values of the moderator(s)
T Effect SE t » LLCL uLe
07788 0.9266 0.0565 163905 0.0000 08151 10381
0.0000 Lo118 00337 300313 0.0000 0.9454 10783
07788 10971 00301 364716 0.0000 10378 11564






OPS/images/fenrg-10-1032934-t004.jpg
Construct 1C Re PrQ PBV

TC 0.849

Re 0839 0.861

PTQ 0.636**  0.657*  0.866

PBV 0685 0670 0773 0.882

TT 20304 03637 -0299%*  -0.205**  0.850
PI 0746* 0772 0781 0826 —0.542*
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