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The automotive industry has paid close attention to the promising future of new energy vehicles, and the new energy hybrid electric vehicles that fall under this category are gradually entering the public eye. This paper uses the SPSS software to conduct an experimental study on the “purchase preference for new energy hybrid vehicles” and its influencing factors of different types of consumers in China, based on 379 questionnaires and the results of situational experiments conducted by the research group in 24 cities across the country. The findings are as follows: 1) Different categories of consumers have a large gap in their cognitive preferences for new energy hybrid electric vehicles; 2) There is little difference in “purchase preference for new energy hybrid electric vehicles” among different categories of consumers; 3) The improvement of education and income has a significant effect on promoting consumers’ “environmental awareness”; 4) Consumers’ perception of the government’s new energization policy is positive. Based on the preceding conclusions, this paper puts forward the policy recommendations to promote new energy hybrid electric vehicles.
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1 INTRODUCTION
With the development of the global economy and the growth of energy consumption, global greenhouse gas emissions continue to rise, and the energy crisis is becoming more severe, arousing high attention of the entire society. China is a major energy consumer, accounting for more than a quarter of global energy consumption. Oil is indispensable as the primary energy source for traditional vehicles (ICEVs). According to statistics, cars account for 57% of China’s annual oil consumption. However, the massive loss of energy causes pollution and a scarcity of resources. Countries are developing and utilizing new energy to alleviate this problem, and vigorously developing new energy industry has become a global consensus. New energy has incomparable advantages over traditional energy because it is resource-rich and environmentally friendly. In recent years, new energy has gradually entered our lives, being used in a variety of fields, with new energy vehicles being a prime example. Various places have launched new energy vehicle implementation plans to boost the popularity of new energy vehicles since the promulgation of the New Energy Vehicle Production Enterprises and Product Access Management Rules in 2009. The introduction of new energy hybrid electric vehicles aided the development of the new energy vehicle industry. New energy hybrid electric vehicles maintain the benefits of energy conservation and low emissions while partially addressing the issues of insufficient charging infrastructure and limited driving range. And new energy hybrid electric vehicles are set to become a significant trend in the growth of the automotive industry. Although new energy hybrid electric vehicles have numerous advantages, there are still concerns like high prices and decreased subsidies. The key to promoting new energy hybrid electric vehicles has progressively been whether consumers are willing to purchase them. Consequently, conducting prospective experimental research on the probable purchasing behavior of Chinese new energy hybrid vehicles has significant theoretical and practical significance in order to present the appropriate policy recommendations.
2 LITERATURE REVIEW
As the driving force behind the automobile industry’s future development, new energy vehicles bear the dual burdens of combating environmental pollution and the energy crisis, and their development status and prospects have piqued the interest of the government, businesses, and researchers. Domestic and international scholars are primarily concerned with the factors impeding the development and promotion of new energy vehicles. To begin with, most scholars agree that the cost, technical performance, and market acceptance of new energy vehicles are the most important factors to consider. Long et al. (2016) discovered that the primary factors influencing the booming sales of new energy vehicles are cost and charging infrastructure. According to the research of Xing and Wang (2010), the industrialization of essential technologies has not yet taken place, and the price of new energy vehicles is expensive. Palmer et al. (2018) investigated the market share and ownership costs of several vehicle models. Nodehi et al. (2022) suggested that battery life and energy efficiency will limit the development of new energy vehicles and that energy cost is one of the driving variables. Using the technology patent map, Xie et al. (2015) examined the technical data of three important new energy vehicle kinds in China: fuel cell, pure electric, and hybrid electric vehicles. Liu & Cheng (2014), who also studied new energy vehicle technology, made an in-depth analysis of energy consumption cost and business environment factors. Yuan et al. (2015) believed that the core technologies of new energy vehicles are not yet mature, and there are problems with the supply chain in the industrial sector and a small market share.
Furthermore, based on their research findings, various scholars have proposed other considerations that affect the development of new energy vehicles. Tang and Liu (2015) proposed infrastructure development as a factor to consider. Based on geospatial evidence from the United States, Kuming et al. (2016) investigated the effectiveness of government policies on the market sales of new energy vehicles. Meng et al. (2022) discovered that the dual-point policy could promote the development of the new-energy automobile industry. Qin and Xiong (2022) investigated the impact of non-financial policies on new energy vehicle innovation. In addition to the impact of policy factors, Fan et al. (2022) believed that consumer green preferences have an impact on the R&D and diffusion of new energy vehicles. Liu et al. (2020) investigated the strategic value and primary mode of battery reuse as significant challenges for the use of new-energy vehicle batteries.
The results of the available literature make it abundantly obvious that these various influencing variables still need to be addressed in order to promote the future diffusion of new energy cars. Additionally, these influencing variables will impact customer purchasing behavior to varying degrees. A portion of the literature is concerned with the outside forces that affect customer decisions. Chen et al. (2019) revealed that policies that are supportive can also indirectly improve customers’ perception of economy. The policy statement, according to Xiong and Wang (2020), would aid in boosting customers’ knowledge of the policy and purchase intent. Chan et al. (2014) looked into and contrasted how tax relief policies in China and the United States affected customers’ decisions to buy new energy cars. According to Wang et al. (2020), regional characteristics, in addition to vehicle efficiency and national regulations, impact customer buying behavior. Wang et al. (2013) demonstrated that the intrinsic character of goods, government policy incentives, costs, reference groups, and symbolic elements of products all have a substantial effect on the private purchase of new energy vehicles. Li and Guo. (2022), Xu et al. (2023) and Mi et al. (2018) respectively analyzed consumers’ purchasing behavior from the perspectives of safety and convenience of new energy vehicles, government subsidies and market acceptance of new energy vehicles, purchase intention, supporting facilities and economic cost.
In addition, some academics performed study from the viewpoint of actual consumers. Theoretically, Shen and Guo (2015) hypothesized that the vanity effect and the comparison effect may lead people to favor new energy cars. Consumer attitudes, subjective standards, and perceived behavioral control, according to Wang et al. (2021), play a crucial intermediary role in the acquisition of new energy cars. The results of Li et al. (2020) showed that consumers’ comprehension of and reactions to present and future industrial policies and policy combos are academically significant in the field of new energy cars. Du et al. (2018) indicated that low carbon subjective cognition and low carbon objective cognition have distinct mechanisms for influencing customer purchasing behavior. Hao et al. (2016) performed a questionnaire poll in seven Chinese towns and discovered that consumers’ monthly income, family vehicle possession, and the sustainability and convenience of vehicle use all had a significant influence on their buying behavior. Based on policies, vehicle performance, and consumer characteristics, Xian et al. (2022) concluded that tax exemption policies can improve consumers’ purchase intention, and that consumers with commuting needs have higher purchase intention. Zhao et al. (2022) discovered that personal norms and green self-identity are positively correlated with purchase intention. Li and Guo (2022), Li et al. (2021), Sun and Xu (2018), Wang et al. (2021), and other scholars have conducted detailed studies on different types of consumers’ consumption preferences from multiple perspectives.
At present, there are many literatures on new energy vehicles, but domestic researches on new energy hybrid electric vehicles are relatively few. While foreign scholars mostly start from the technical performance of new energy hybrid electric vehicles to study the improvement strategy of vehicles (Mesbahi T et al., 2014; Buccoliero G et al., 2019; Arevalo et al., 2020), research literature on the purchasing behavior of consumers of new energy hybrid electric vehicles is relatively rare.
In light of this, this paper analyzes 379 questionnaires from 24 cities across China using one-way ANOVA, independent sample t-test, and SNK test to reveal the potential purchasing behavior of different types of consumers (demographic variables) of new energy hybrid vehicles in China, as well as to provide a small supplement to the study of new energy hybrid electric vehicles. This paper aims to reveal the influence mechanism of different types of consumers’ potential new energy hybrid electric vehicle purchasing behavior, and to provide a foundation for relevant government departments to adopt incentive policies and measures to promote the consumption of new energy hybrid electric vehicles and to realize incentive policy measures for new energy vehicles.
3 RESEARCH METHODS AND SAMPLE DATA
3.1 Research methods
The research methods used in this paper include literature review, questionnaire survey, situational experiment and statistical analysis.
(1) Literature review: This paper continues to track the frontier dynamics of domestic and international research on the purchase behavior of new energy hybrid vehicles through in-depth mining and analysis of relevant literature. Simultaneously, it seeks entry points for future research based on the current situation and scarcity of research on the consumption of new energy hybrid vehicles in China.
(2) Questionnaire survey: From the five dimensions of consumers’ “environmental awareness,” “cognition of new energy hybrid electric vehicles,” “cognition preference for new energy hybrid electric vehicles,” “evaluation of the current situation of new energy hybrid electric vehicles” and “purchase preference for new energy hybrid electric vehicles,” this paper adopts the questionnaire survey to measure the relevant variables. The questionnaire is filled out by the respondents in the selected locations of the sample cities in accordance with the random principle to ensure the reliability of the questionnaire data.
(3) Scenario experiment: In the absence of actual payment, consumers’ “new energy hybrid electric vehicle purchase behavior” may be affected by such factors as industry, income level, age, region, education level and other similar factors, thus compromising the reliability of the study. This paper introduces the scenario experiment method for hypothetical measurement. In this experiment, paired samples are collected after consumers complete the questionnaire and they filled out the questionnaire one by one. The situational experiment method adopted in this study is divided into two steps:
The first step is to select part of the questionnaire questions related to consumers’ purchase behavior of new-energy hybrid electric vehicles and set the score and proportion of each question (the five questions of industry, age, monthly income, residence and education level account for 20% each).
The second step is to mark the questions in accordance with the pre-designed questions, that is, to check the five options of industry, age, monthly income range, residence and education level, and to sum up the scores. Following the completion of the statistics, the consumers’ consumption capacity of new energy hybrid electric vehicles is estimated based on the calculated score.
(4) Statistical analysis: In this paper, SPSS statistical analysis software is used, and independent sample T-test and one-way ANOVA are adopted. The differences of 379 consumers from 24 cities in “environmental protection awareness,” “cognition of new energy hybrid electric vehicles,” “cognition preference for new energy hybrid electric vehicles,” “evaluation of the current situation of new energy hybrid electric vehicles” and “purchase preference for new energy hybrid electric vehicles” are quantitatively analyzed. Through the regression model, the moderating effect of policy variables on “new energy hybrid electric vehicle purchase behavior” is tested in order to reveal the potential law of Chinese consumers’ new energy hybrid electric vehicle purchase behavior.
3.2 Sample data

(1) Questionnaire design
This study adopts the form of structured interview questionnaire, in which 17 structured questions are designed and divided into 5 dimensions. They are “consumers’ environmental awareness,” “consumers’ cognition of new energy hybrid electric vehicles,” “consumers’ cognitive preference for new energy hybrid electric vehicles,” “consumers’ evaluation of the current situation of new energy hybrid electric vehicles” and “consumers’ purchase preference for new energy hybrid electric vehicles”. All the above 17 indicators are designed using five-point Likert scale (Table 1).
(2) Sample attributes
TABLE 1 | 17 indicators of five-point Likert scale in the questionnaire.
[image: Table 1]The data used in this paper are all from the Guangdong research group’s questionnaire and situational experiment data. Given the epidemic situation, this survey was carried out by combining online questionnaire distribution with an offline field survey. The sample data were collected from first-tier cities (Guangzhou, Shenzhen, Dongguan, Foshan), second-tier cities (Huizhou, Zhuhai, Zhongshan), third-tier cities (Shantou, Jiangmen, Zhanjiang, Chaozhou, Qingyuan, Zhaoqing), and fourth-tier cities (Maoming, Shaoguan, Shanwei), which are widely representative in terms of economic development and population distribution. Guangdong is a province with strong population mobility. Besides Guangdong Province, the data sources of the samples include Hunan Province (Changsha City, Chenzhou City, Changde City, Yongzhou City, Huaihua City, Yueyang City and Yiyang City), Hebei Province (Shijiazhuang City, Handan City, Xingtai City, Baoding City and Langfang City), Shanxi Province (Datong City, Yangquan City, Shuozhou City and Linfen City), Inner Mongolia City (Hohhot City), Heilongjiang Province (Hegang City, Jiamusi City and Suihua City), Jiangxi (Nanchang City, Xinyu City, Yichun City and Shangxiao City), Shandong (Jinan City, Zibo City, Zaozhuang City, Yantai City and Jining City), Henan (Zhengzhou City, Nanyang city and Shangqiu City), Guangxi (Liuzhou City), Sichuan (Chengdu City, Zigong City and Mianyang city) and Chongqing Municipality total 54 regions. In order to better explain the classification, the above regions were divided into sub-provincial and prefecture-level. Questionnaire data were collected in accordance with the random principle, and questionnaires were randomly distributed in densely populated places such as supermarkets, apartments, office buildings, and family homes in various cities. Our research group sent out a total of 400 questionnaires and recovered 383 questionnaires, for a recovery rate of 95.75%. Among them, 379 were valid, with an effective recovery rate of 98.96%. Males 209 account for 55.15% of the 379 samples; females 170 account for 44.85%. The distribution of population income and age in the regions involved in the sample is relatively balanced, which can reflect the basic characteristics of Chinese consumers and has good representativeness (Table 2).
TABLE 2 | Sample attributes of the questionnaire.
[image: Table 2](3) Reliability and validity test of data
After obtaining the data of the interview questionnaire, this paper uses SPSS 26.0 to conduct factor analysis on the 17 Likert scale indicators in the questionnaire. The results show that: ①The KMO value is 0.784, indicating that the data has good validity (Table 3). ②The 17 indicators are divided into 5 dimensions (Table 4). In addition, this paper analyzes the internal consistency of the data according to five different dimensions. The results show that the α value of the first dimension (consumers’ environmental awareness) is 0.740, the α value of the second dimension (consumers’ cognition of new energy hybrid electric vehicles) is 0.783, and the α value of the third dimension (consumers’ cognition preference for new energy hybrid electric vehicles) is 0.703. The α value of the fourth dimension (consumers’ evaluation of the current situation of new energy hybrid electric vehicles) is 0.717, and the α value of the fifth dimension (consumers’ purchase preference for new energy hybrid electric vehicles) is 0.690. Hence, the scale data exhibit good internal consistency (Table 5).
TABLE 3 | KMO and spherical Bartlett tests of 17 variables.
[image: Table 3]TABLE 4 | Factor load matrix of 17 variables after orthogonal rotation.
[image: Table 4]TABLE 5 | Reliability test of the questionnaire.
[image: Table 5]4 TEST RESULTS AND ANALYSIS
Based on the information gathered by the research team, this paper applied the one-way ANOVA SNK test (commonly known as the “Student’s t-test”) method using SPSS 26.0 software. The “environmental awareness,” “cognition of new energy hybrid electric vehicles,” “cognitive preference for new energy hybrid electric vehicles,” “assessment of the current situation of new energy hybrid electric vehicles,” and “purchase preference for new energy hybrid electric vehicles” are all conducted, respectively, among consumers in various regions, age groups, educational levels, income levels, genders, and occupations. In order to examine the significance of differences between several groups, an independent sample SNK test was conducted.
The paper performed the normality test on the sample data to confirm that the SNK test was feasible before performing the one-way ANOVA test. The findings demonstrate that the normal plot has a bell shape with a high center and a low end, which is generally recognized as a normal distribution. The histogram of the normality test for each group is displayed in Figure 1, Figure 2, Figure 3, Figure 4, Figure 5, Figure 6.
[image: Figure 1]FIGURE 1 | Normality test histograms for different regions.
[image: Figure 2]FIGURE 2 | Normality test histogram for different age groups.
[image: Figure 3]FIGURE 3 | Normality test histograms for different educational levels.
[image: Figure 4]FIGURE 4 | Normality test histogram for different income levels.
[image: Figure 5]FIGURE 5 | Normality test histograms for different industries.
[image: Figure 6]FIGURE 6 | Normality test histograms for different genders.
4.1 Analysis of different regions
According to the sub-provincial and prefectural level regions divided by 54 regions in the survey data, we first conducted SNK tests on the “purchase preference for new energy hybrid electric vehicles” of consumers in different regions and the four dimensions that affect the purchase preference for new energy hybrid electric vehicles (Table 6). The findings indicate that.
(1) The “environmental consciousness” of customers in sub-provincial and prefectural level locations varies just slightly. The terms “cognition of new energy hybrid electric vehicles,” “assessment of the status quo of new energy hybrid electric vehicles,” and “cognitive preference for new energy hybrid electric vehicles” all differ significantly. In addition to the cognition of new energy hybrid electric vehicles, the sub-provincial consumers are better than the prefecture level consumers in other four indicators. Consumers in the area have better economic backgrounds and more affluent lifestyles, which results in a sub-provincial level of economic development that is significantly higher.
(2) Consumers in sub-provincial areas have lower cognition of new energy hybrid electric vehicles. The sub-provincial level is more developed, and it is more responsible for leading the society’s new green trend. Furthermore, consumers in the region have more opportunities to interact with the new energy hybrid electric vehicle industry, but survey results show that consumers in the region have a poor understanding of all aspects of new energy hybrid electric vehicles. The government and other relevant departments should pay attention to this. All departments, in particular, must focus on policy guidance and the popularization of more relevant knowledge.
TABLE 6 | T-test results of independent samples in different regions.
[image: Table 6]4.2 Analysis of different age groups
We conducted SNK tests on the “purchase preference for new energy hybrid electric vehicles” of consumers of different ages and the four dimensions that affect the purchase behavior of new energy hybrid electric vehicles (Table 7). The results show that.
(1) In contrast to the relatively small difference in “purchase preference for new energy hybrid electric vehicles,” there is a substantial difference between “cognition of new energy hybrid electric vehicles” and “cognitive preference for new energy hybrid electric vehicles” among all age groups. In terms of “cognitive preference for new energy hybrid electric vehicles,” there is a significant difference between the age groups of under 19 years old, 30–39 years old, and other age groups, with a difference of 103.05% between the group with the largest mean (under 19 years old) and the group with the smallest mean (30–39 years old) (significance level is 0.05). This demonstrates that there is a significant age difference in Chinese residents’ preferences for new-energy hybrid vehicles, and there is no positive correlation between age and cognitive degree, indicating that these preferences are more likely to be influenced by an individual’s personal library of pertinent information. Although there are substantial variations in group cognition, most individuals have a high level of environmental awareness. Age-related preferences for new energy hybrid electric cars are thus consistent across age groups.
(2) Young and middle-aged individuals (30–39 years old) have the lowest opinion of the status quo of new energy hybrid electric vehicles, but have the highest purchase preference. At this stage, the group personalities tend to be mature, rich in life and work experience, and are more concerned with social issues. At present, there are numerous difficulties and impediments to the widespread adoption of new energy hybrid electric cars. This group is concerned about the development prospects of new energy hybrid electric vehicles, but they have a greater awareness of the environment and social responsibility, which makes them more willing to purchase new energy hybrid vehicles.
(3) Young individuals (20–29 years old) have the weakest environmental consciousness. Young people have completed basic school requirements or even more advanced coursework. They are commonly highly educated and generally have a strong sense of responsibility to society. The unexpected nature of the poll results, however, should prompt societal reflection and increased attention from the government, schools, and other pertinent agencies. Measures should be taken to address the causes in addition to examining the root reasons.
TABLE 7 | Test results and ranking of different age groups.
[image: Table 7]4.3 Analysis of different educational levels
We conducted SNK tests on the “purchase preference for new energy hybrid electric vehicles” of consumers with different education levels and the four dimensions that affect the purchase preference for new energy hybrid electric vehicles (Table 8). The results show that.
(1) The “cognition of new energy hybrid electric vehicles,” “cognitive preference for new energy hybrid electric vehicles,” and “purchase preference for new energy hybrid electric vehicles” differ significantly among customers with varying levels of education. While there is no significant difference in cognition among groups of consumers with other education levels, consumers with the highest education level, a master’s or higher, have a significantly different cognition and cognitive preference for new energy hybrid electric vehicles compared to consumers with other education levels. This suggests that education has little effect on consumers’ cognition and preference for new energy hybrid electric vehicles. Individual subjective opinion, however, weighs more heavily. Across all age groups, this is also accurate. Consumers with the highest level of education of bachelor’s degree or above have greater cognition and cognitive preference for new energy hybrid electric vehicles, and consequently have higher purchase preference.
(2) There is little variation between groups in terms of “environmental awareness” and “evaluation of the current situation of new energy hybrid electric vehicles” among consumers with varying levels of education. In terms of “environmental awareness,” the mean gap between the highest (master’s degree or above) and the lowest (junior college) levels is 8.79%. The marginal difference between the categories suggests that Chinese citizens’ overall environmental protection awareness has increased. The highest education level (master’s degree or above) and the lowest education level (high school) are the mean values for “Evaluation on the current situation of new-energy hybrid electric vehicles,” and there is no discernible difference between the two. There is still a long way to go before new-energy hybrid electric vehicles are widely adopted in China due to the country’s residents’ apparent lack of trust in the market.
TABLE 8 | Test results and ranking of different educational levels.
[image: Table 8]4.4 Analysis of different income levels
SNK test was conducted on the “purchase preference for new energy hybrid electric vehicles” of consumers with different income levels and the four variable dimensions that affect the purchase preference for new energy hybrid electric vehicles (Table 9). The results show that.
(1) “Cognition of new energy hybrid electric vehicles” is positively correlated with income level. Income significantly influences “cognition of new energy hybrid electric vehicles,” as shown in Table 9. The highest group’s mean number for “cognition of new energy hybrid electric vehicles” is 23.65% higher than the lowest group’s, and there is a variance of 2.808 between the two groups. Consumers with monthly incomes below 2999 yuan and those with monthly incomes above 3000 yuan are divided into two groups based on their “cognition of new energy hybrid electric vehicles” using the SNK test results from SPSS 26.0 at the significant level of 0.05. The mean value of “cognition of new energy hybrid electric vehicles” for consumers with a monthly income of more than 7,000 is the highest, while the mean value for consumers with a monthly income of less than 999 is the lowest. The bulk of the samples earning less than 999 yuan per month are college students with limited financial resources. It is usual for them to earn less than 1000 yuan per month. Furthermore, as living standards in China improve, as do inflation and other factors, the number of middle- and high-income people increases, and they are more interested in new energy and new technology, as well as having a strong ability to pay. Therefore, the cognition of new energy hybrid electric vehicles and their income level change positively.
(2) The largest disparity in “cognitive preference for new energy hybrid electric vehicles” is observed among customers of different socioeconomic levels. The difference between the highest and lowest mean values of “cognitive preference for new energy hybrid electric vehicles” is 48.02%, and the inter-group variance is also large compared with other indicators in the group, which is 10.329. Consumer groups have significant differences in cognitive preference for new energy hybrid electric vehicles, according to the inter-group classification of SNK test findings, with a monthly income of 3,000 yuan as the boundary. This reflects that when the average monthly income of consumers is between 3000 and 4999 yuan, their cognitive preference for new energy hybrid electric vehicles is relatively vague. Consumers with an average monthly income of less than 3000 yuan and more than 4999 yuan, on the other hand, have a comparable cognitive preference for new energy hybrid electric vehicles. From the standpoint of the development level of new energy hybrid electric vehicles in China, it should be the general trend to popularize the types of new energy and promote new energy vehicles, implement the policy of high-income group to purchasing new energy vehicles and implement the subsidy policy of low-income group consumers to purchasing new energy vehicles.
(3) Consumers with different income levels have small differences in “purchase preference for new energy hybrid electric vehicles” and “evaluation on the status quo of new energy hybrid electric vehicles,” and no significant differences in “environmental awareness.” As shown in Table 9, the relative difference between the mean values of the above indicators is 15.04%, 16.67%, and 6.61% respectively, and the variances between groups of different income levels are 1.905, 1.021, and 0.801. Except for environmental awareness, the mean value of each indicator and income does not change in the same direction. This indicates that increasing income or increasing subsidies has no obvious effect on improving residents’ environmental awareness, nor can it significantly affect consumers’ purchase preference for new-energy hybrid electric vehicles.
TABLE 9 | Test results and ranking of different income levels.
[image: Table 9]4.5 Analysis of different industries
SNK test was conducted on the “purchase preference for new energy hybrid electric vehicles” of consumers in different industries and the four variable dimensions that affect the purchase preference for new energy hybrid electric vehicles (Table 10). The results show that.
(1) Consumers in various industries differ the most in terms of “cognitive preference for new energy hybrid electric vehicles,” with consumers in the traditional energy industry having the least cognitive preference for new energy hybrid electric vehicles. The industry has a significant influence on “cognitive preference for new energy hybrid electric vehicles,” as shown in Table 10. The highest group’s mean value of “cognitive preference for new energy hybrid electric vehicles” is 1495.24% higher than that of the lowest group, and the variance between groups is 46.884. Consumers with different incomes were divided into three groups based on the SNK test results conducted by SPSS 26.0: traditional energy, new energy, and construction industry as one group, agriculture, forestry, husbandry, and fishery industry as a separate group, and other industries as one group. Consumers in the traditional energy industry have the lowest cognitive preference for new energy hybrid electric vehicles, indicating that more promotion and publicity of new energy types and new energy vehicle types, as well as attention to the transformation between traditional energy and new energy, is still required.
(2) Consumers from various industries have little difference in “cognition of new energy hybrid electric vehicles” (except new energy industry group). Table 10 shows that, except for the new energy industry group, there is no significant difference in perception of new energy hybrid electric vehicles across industries. The average value of “cognition of new energy hybrid electric vehicles” of the new energy industry group is higher, at 3.38, and the level of understanding of subsidy policies and technologies of new energy vehicles is deeper. Consumers in other industries, on the other hand, have little influence on their perceptions of new energy hybrid electric vehicles.
(3) Consumers engaged in construction industry have the lowest level of environmental awareness, followed by those in agriculture, forestry, husbandry and fishery. In terms of environmental awareness, consumers working in the construction industry have the lowest environmental awareness, which is closely related to the construction work itself. In the process of work, a large amount of construction waste will be generated, causing serious pollution to the environment. How to address both construction and environmental protection issues and recognize green construction is worthy of the attention and reflection of the concerned departments.
TABLE 10 | Test results and ranking of different industries.
[image: Table 10]4.6 Analysis of different genders
SNK test was conducted on the “purchase preference for new energy hybrid electric vehicles” of consumers of different genders and the four variable dimensions affecting the purchase preference for new energy hybrid electric vehicles (Table 11). The results show that,
TABLE 11 | T-test results of independent samples of different genders.
[image: Table 11]Consumers of different genders do not have significant differences in the four aspects of “environmental awareness,” “cognitive preference for new energy hybrid electric vehicles,” “evaluation of the current situation of new energy hybrid electric vehicles” and “purchase preference for new energy hybrid electric vehicles.” In addition to “cognitive preference for new energy hybrid electric vehicles,” female consumers outperform male consumers in the other three indicators, which may be due to women being more meticulous than men, having stronger environmental awareness, higher evaluation of new energy hybrid electric vehicles, and stronger purchase intention. However, male consumers perform better than female consumers in the indicators of “cognition of new energy hybrid electric vehicles” and “cognitive preference for new energy hybrid electric vehicles.” This may be because men pay more attention to novel things, and have a deeper understanding of the automobile industry and are more familiar with vehicle performance and related policy subsidies, which explains why the average value of “cognition of new energy hybrid electric vehicles” and “cognitive preference for new energy hybrid electric vehicles” of male consumers is higher than that of female consumers.
5 THE MODERATING EFFECT OF GOVERNMENT POLICY PERCEPTION ON THE PURCHASE PREFERENCE FOR NEW ENERGY HYBRID ELECTRIC VEHICLES
As rational consumers, “the purchase preference for energy hybrid electric vehicles” is influenced by their own “environmental awareness,” “cognition of new energy hybrid electric vehicles,” “cognitive preference for new energy hybrid electric vehicles,” “evaluation of the status quo of new energy hybrid electric vehicles” and other factors. National policies that are pertinent also have some influence on the acquisition of new energy hybrid electric vehicles. The government still lacks the necessary policies and procedures to develop the new energy hybrid vehicle industry as a result of the low level of new energy hybrid car development in China at the moment. In order to examine the effects of key government policies and their implementation efficiency on “new energy hybrid electric vehicle buying behavior,” this research employs regression analysis approach to study the moderating effect of policy variables on behavioral variables.
5.1 Design of policy variables by questionnaire
Three questions are included in the survey for this study to gauge participants’ perceptions and expectations of the government’s intervention policy. They are: 1) The role of the government in the formation of the buying atmosphere of new energy hybrid electric vehicles; 2) The proportion of government subsidies for new energy hybrid electric vehicles; and 3) Obstacles to the implementation of new energy hybrid electric vehicles in China. For questions (1) and (2), a value of “1”denotes a very low level of government participation, while a value of “5”denotes a high level of government participation. Question (3) is a multiple-choice question, and the research group assigns values according to the number of correct answers chosen by the respondents. These three questions were answered as part of a questionnaire by the experimenters. After analyzing the data from the questionnaire, the factor analysis revealed that there was no link between the policy variable and the other 15 factors, allowing it to be utilized as a moderating variable.
5.2 Verification of the adjustment effect of policy variables
First, average and standardize the sum of the scores of the three questions (independent variable), average and standardize the sum of the scores of “purchase preference for new energy hybrid electric vehicles” index (dependent variable), average and standardize the sum of the scores of “cognition of new energy hybrid electric vehicles”; Then, the standardized score of consumers’ perception of the government’s new energy vehicle policy and its implementation efficiency is multiplied by the average value of the standardized “cognition of new energy hybrid electric vehicles.” Finally, regression analysis was performed (Table 12). It can be seen from Table 12 that consumers’ “perception of the government’s new energy vehicle policy and its implementation efficiency” has a significant moderating effect between “cognition of new energy hybrid electric vehicles” and “purchase preference for new energy hybrid electric vehicles”, that is, the more standardized the government’s new energy vehicle policy, the stronger the “purchase preference for new energy hybrid electric vehicles”.
TABLE 12 | Regression analysis of consumers’ perception of the regulatory role of the government’s new energy vehicle policy.
[image: Table 12]In order to more clearly describe the regulating effect of policy intensity on “purchase preference for new energy hybrid electric vehicles”, the method proposed by Aiken et al. (1991) was adopted in this paper. Depending on the mean value of policy intensity, one standard deviation was added or subtracted to the original data, and the original samples were converted into high policy intensity and low policy intensity. And do the regression equation of “cognition of new energy hybrid electric vehicles” and “purchase preference for new energy hybrid electric vehicles” respectively. Figure 7 show that no matter the policy intensity is high or low, the correlation coefficient between “cognition of new energy hybrid electric vehicles” and “purchase preference for new energy hybrid electric vehicles” is significant: β high policy = 0.437, p < 0.05; β low policy = 0.455, p < 0.05. There is no significant difference in the correlation coefficient between low and high policy intensity, indicating that consumers are unconcerned about the government’s new energy mixed policy and its implementation efficiency, resulting in a small difference between policy intensity and purchase preference.
[image: Figure 7]FIGURE 7 | Schematic diagram of the moderating effect of consumers’ perception of low-carbon policies and the efficiency of policy implementation.
6 CONCLUSIONS AND RECOMMENDATIONS
6.1 Research conclusions
Through the above analysis and research, we reach the following conclusions.
(1) There is a significant disparity in “cognitive preference for new energy hybrid electric vehicles” among different categories of consumers. The relative difference of “cognitive preference for new energy hybrid electric vehicles” in different demographics is listed as industry, age, educational level and monthly income from highest to lowest. Industry is the largest within group variance of each demographic variable, followed by monthly income, age and educational background. ①The gap characteristics of “cognitive preference for new energy hybrid electric vehicles” of consumers in various demographic variables show that the high income, high education, adolescent (under 19 years old) male consumer groups in economically developed areas and engaged in new energy-related industries have a strong cognitive preference for new energy hybrid electric vehicles. ②The gap between industries in “cognitive preference for new energy hybrid electric vehicles” is the largest, which indicates that industry correlation has a more obvious role in improving “cognitive preference for new energy hybrid electric vehicles.” “Environmental awareness,” “cognition of new energy hybrid electric vehicles,” “evaluation of the current situation of new energy hybrid electric vehicles” and “purchase preference for new energy hybrid electric vehicles” are also the largest among the variables in the inter-industry gap, especially “evaluation of the current situation of new energy hybrid electric vehicles.” ③The difference value of consumers’ “cognitive preference for new energy hybrid electric vehicles” in each variable is the largest, indicating that each variable has a significant effect on “cognitive preference for new energy hybrid electric vehicles”.
(2) There is little variation difference in “purchase preference for new energy hybrid electric vehicles” among different categories of consumers. The relative difference of “purchase preference for new energy hybrid electric vehicles” in different demographics is ranked as industry, age, educational level and monthly income from highest to lowest, which is consistent with the ranking of “cognitive preference for new energy hybrid electric vehicles.” The differences in consumers’ “purchase preference for new energy hybrid electric vehicles” in various demographic variables show that the high-income, highly educated, middle-aged and young (30–39) female consumer groups in economically developed areas and engaged in new energy-related industries have strong purchase preference for new energy hybrid electric vehicles.
(3) The “environmental awareness” of consumers deserves attention. According to the analysis of different regions, there is little difference in environmental awareness between sub-provincial and prefectural levels. The analysis of different age groups displays that teenagers have the lowest environmental awareness; The analysis of different educational background and income reflects that the improvement of educational background and income plays a significant role in promoting the “environmental awareness” of consumers; The analysis of different industries indicates that consumers engaged in processing and manufacturing related industries have low environmental awareness; The gender-specific analysis illustrates that women are more environmentally conscious than men.
(4) Consumers’ “purchase preference for new energy hybrid electric vehicles” is affected by their perception of the government’s new energy vehicle policies, but the degree to which these policies are implemented does not significantly alter this preference. According to the empirical analysis, consumers’ “preference for new energy hybrid vehicles” will be stronger the more they believe the government plays a role in influencing the market for new energy hybrid vehicles, the higher the percentage of government subsidies, and the fewer obstacles to their adoption are. The government should concentrate on integrating the policy’s content into residents’ lives while vigorously implementing the policy in order to achieve the expansion of promotion efforts and put the policy in place as the implementation effect of the new energy vehicle policy of high and low intensity is not significant.
6.2 Policy suggestions
Based on the above research conclusions, this paper puts forward the following policy recommendations.
(1) Subdivide the consumption market for new energy hybrid electric vehicles and tap key customer groups for these vehicles. It is suggested to take high-income, highly educated, middle-aged and young female consumers (30–39 years old) in economically developed regions as the breakthrough point to spearhead the consumption strategy of new energy hybrid electric vehicle products. According to the differences in “purchase preference for new energy hybrid electric vehicles” among consumers in different regions, with different degrees, different ages, different incomes, and different occupations, different promotion strategies for new energy hybrid electric vehicles are formulated to stimulate the demand of various consumer groups for new energy hybrid electric vehicles.
(2) Increase the publicity and education about new energy hybrid electric vehicles and improve the environmental awareness of new energy hybrid electric vehicles among all groups of consumers. It can be seen from the above analysis results that consumers who are engaged in processing and manufacturing-related industries, are aged 20–29 years old, and live in economically developed areas have the lowest environmental awareness. The relevant government departments in China should carry out specific knowledge training and education for this group of people and take necessary assessment measures to improve consumers’ overall environmental awareness and awareness of new energy hybrid vehicles.
(3) Attach importance to the guidance of new-energy hybrid electric vehicle consumption and improve consumers’ cognition and preference for new-energy hybrid electric vehicle products. Publicize the new energy hybrid vehicle products through various media, such as television, the internet, community newspapers, posters, etc., and establish the leadership, organization, and publicity mechanisms for the consumption education and guidance of new energy hybrid vehicles, as well as guide the consumption behavior of new energy hybrid vehicles through various channels of government, enterprises, and consumers, in order to increase public awareness and preference for new energy hybrid vehicle products, and furthermore to lay a theoretical foundation for the possible purchase behavior in the later stage.
(4) Improve policies related to new-energy hybrid electric vehicles and improve the efficiency of their implementation. New energy hybrid vehicle consumption policies include financial (price) subsidies given by the government, the government’s promotion of new energy hybrid vehicle products and promotional measures, the government’s efforts to develop new energy hybrid vehicle-related systems, and other specific government policies to promote new energy hybrid vehicle consumption. In addition to the formulation of government policies, the efficiency of policy implementation at all levels of government also needs to be improved, through the establishment of a compensation mechanism for the development of new energy hybrid vehicles and the encouragement of local governments to develop new energy hybrid vehicle development plans with “local characteristics”, so that consumers can better perceive the degree of government attention and implementation efficiency and, thus, improve their enthusiasm to participate in the consumption of new energy hybrid vehicles.
(5) Enrich the subsidies for the purchase of new energy hybrid electric vehicles and increase the preferential efforts for new energy hybrid electric vehicles. The larger the government subsidy, the cheaper the initial purchase cost for customers, and the higher their buying preference. In other words, the more the government can influence people’s behavior through preference and the more ways it can do so, the more it can influence people’s behavior. Currently, the state only provides subsidies in the form of cash and does so exclusively using money obtained from the sale of private cars. The use of new energy hybrid vehicles in production, sales, and use, as well as a combination of taxes, plans, policies, and other methods to encourage and promote the development of new energy hybrid vehicles, are all possible measures the government can take to promote the development of new energy hybrid vehicles.
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