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Abstract

:

Public perception and attitudes towards public affairs in the USA since the 1960s become a societal issue of growing importance in the field of planning. Good land-use planning should deliver a bright future vision in a way that unites and inspires groups to implement it. The introduction of public perception into planning helps to understand the process of how the public develop their awareness, value judgments, behavior and attitudes. In this research, we built the framework of public perception in land-use planning based on the affect, behavior, cognition (ABC) theory of consumer behavior. We gathered empirical data for Jiangsu province in China. We used structural equation modeling, a commonly used statistical analysis method for examining the structural relationship between multiple variables. We found that the public perception towards public affairs contributed to forming a multiple iterative interaction effect, which evolves a process from primary cognition to knowledge extraction, internalized absorption, emotional judgement and finally externalization into a certain attitudes and behaviors. On the cognitive level, our research result showed that public expectation and perceived quality have opposite effects on perceived difference and the public expectation is more influential. If the planning vision provides a clear and convincing picture of the future, and the information of planning is easy to understand, the public’s cognition and emotion can be well integrated. The core element of the emotional level is perceived value. The public is more concerned about a new planning project if it can add the value to the land, protect community environment, and improve the condition of low-income and minority populations. On the behavior level, public continuous behavior intentions could enhance perceived value, subjective norms and perceived availability. The research could further account for the root of public attitudes and behavior. This is crucial to China's land-use policy, and may well provide important lessons for other developing countries.
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1. Introduction


As the public’s self-awareness and public participation in public affair increases, the research topic on public perception has generated a lot of attention from government and scholars since the 1960s. Public perception and attitude towards public affairs have gradually become a societal issue of growing importance in research on public affairs [1,2,3,4]. As a basic concept of psychological research, perception is a mental process of recognizing and interpreting sensory information, enabling us to recognize meaningful objects and events [5]. Hoffman believed our perceptions of space-time and objects have been shaped by natural selection to hide the truth and guide adaptive behaviors [6]. Land-use planning is a public affair which aims to coordinate land use and resolve conflicts of interest of different stakeholders and groups [7]. What the public knows and thinks in the process of planning can have important implications for a successful implementation of a project and can help to reduce conflict and build a society with sustainable development [8].



“Public perception” has been widely studied in terms of service quality, risk perception and tourism perception etc. The early research on public perception focused on the study of customer perceived quality in market management. Christian Grönroos (1982 and 1984) developed a service quality model which describes how the quality of services is perceived by customer [9]. Lewis and Booms and managers of service firms concur that service quality involves a comparison of expectation with performance, and delivering quality service means conforming to customer expectation on a consistent basis [10]. From these perspectives, Parasuraman et al. built the model of measuring customer-perceived service quality, namely SERVQUAL [11]. In 1986, Albert Bandura, who is a famous psychologist, took an advanced step that re-conceptualized individuals as self-organizing, proactive, self-reflecting, and self-regulating. He put forward the connection of triadic reciprocality among human behavior, environmental factors, and personal factors such as cognitive, affective, and biological events, and of reciprocal determinism [12]. Severson and Slovic constructed a research framework based on the essential characteristics of risk perception process and method [13]. As a specific social phenomenon, there is a growing importance of public perception, sometimes with public satisfaction to estimate public attitude. From then on, the field of public perception is further extended. More research has been applied into risk perception towards biological disasters [14], environmental pollution [15], food safety [16], climate change [17], water quality [18], or perceptions of the risks from nuclear power [19,20] as well as exploration of the relationship between risk perception, individual culture, and social background [21]. More detailed research includes establishing and testing the hypothetical relationship between the influencing factors and the perceived quality in government service [22], or describing public perception for a particular service quality and measuring influence factors [23]. Scholars also pay attention to tourism perception, such as using multiple variables to test the effects of these variables on resident attitudes toward tourism development [24,25], perceived tourism impact factors analysis [26], or theoretical explanation [27]. Scholars have taken “the public” into planning research and practice, with a focus on public participation and perception. For example, citizen participation and consensus building in land-use planning [28], and public or citizen’s participation in sustainability development planning [29,30]. The Theory of Communicative Action proposed by Jürgen Habermas emphasizes truth, comprehensibility, truthfulness, rightness [31]. So, scholars take public opinion as one of the indicators to evaluate the quality of planning [32], or integrating stakeholder choices and multi-criteria analysis to support land-use planning [33]. In the field of planning, public perception is an individual’s or group’s beliefs and understanding that guide thoughts about future actions [34]. Perception is considered as an opinion or attitude, which is a tool to improve urban beach planning and management [3], or using public participatory mapping to inform general land-use planning and zoning [35]. Additionally, planners should pay more attention to environmental and social issues, such as facilitating public acceptance towards naturalistic habitats and its associated biodiversity in urban areas [36]. Liepa-Zemeša and Hess analyzed the effects of public perception on urban planning in detail and suggested that external factors strongly impact community planning perceptions and that the public is willing to participate after first achieving individual goals [34]. According to the literature, scholars attach great importance to the public in the dominant position of public affairs as well the dominant role in behavioral patterns and corresponding measurements. However, there is relatively little knowledge about how the public perceives planning quality or how public perception affects future behavioral intentions.



As an important participant, the public has the most direct opinions of land-use planning from the original plan to the final implementation. The public might evaluate the quality of the project based on their experience from the process of land-use planning. What they perceive directly influences their value judgment and degree of participation in other public affairs. Good land-use planning should deliver a bright future vision in a way that unites and inspires the groups to implement it [7]. Although the planning vision is inspirational, conflict and opposition still happen most of the time. When discussing this social contradiction, there is an unavoidable fact that public perception may be overlooked in the process of land-use planning. If planners can offer a compelling process that inspires the public to act for the common interests, then they will have greater potential to change attitude and beliefs. Currently, public participation is emphasized in land-use planning, however, mechanical participation is only a unilateral information input which does not form an interactive mechanism with feedback links.



In this research, we introduce the affect, behavior and cognition (ABC) theory to interpret the process of public perception. Public as “users” in the planning process interacting with the public administration can be seen as “customers,” through the investment of time and energy to enhance their interactive behavior (i.e., public participation in planning) for interests (which can be understood as consumption purposes). Public administration hopes to strengthen this interaction in order to improve the performance, suitability and functionality of planning policies. Cognition is formed through the information delivered to the public by land-use planning policies. Affect is formed based on cognition with additive individual background and experience. Affect will generate some forms of attitude or emotional tendency, such as satisfaction or dissatisfaction, towards a planning project. When the public emotion accumulates to a higher level, the public will express that emotion through action, such as support or against. Therefore, it is critical to explore the public’s psychological process for creating a harmonious community.



The implementation of land-use planning in China is relatively new. In 1986, the nation began to require the establishment of a master plan for land use [37]. In 2013, the Chinese People’s Political Consultative Conference proposed to make efforts on political consultation, democratic oversight, and participation in the deliberation and administration of state affairs. China land governance regulations for land-use planning specify a clearly stated land resources management department should consult with the public for solutions of major problems in the process of land-use planning. The type of Chinese land-use planning is top-down and government-led. In recent decades, there have been tremendous changes in land-use planning in China. However, China is extremely short of available land given its dense population. This has resulted in intensified land-use conflicts. To meet this challenge, participatory land-use planning has gradually been advocated. However, the effectiveness of participation has also been questioned. It is essential for governments and planners to explore the public’s opinions and attitudes. Knowing public attitudes and assessing the participation in land-use planning serve important roles in allocating land resources and would improve planning effectiveness. This is crucial to China’s land-use policy, and it may well provide important lessons for other developing countries.




2. Research Design and Methods


2.1. Analysis Framework


The public plays an important role in land-use planning. Public participation is a political principle or practice, and may also be recognized as a right [38]. The principle of public participation holds that those who are affected by a decision have a right to be involved in the decision-making process. Public participation may be regarded as a way of empowerment and as vital part of democratic governance. Public perception may have a broader meaning. In our paper, we argue that public perception is an organic participation. Public perception involves people’s attitudes, opinions, behaviors, emotion, not just mechanical participation.



Public participation focuses on the practice of stakeholder engagement, like a fruit, but we believe public perception is like a tree. To understand why such a fruit is produced, we need to explore how the tree grew. We emphasize exploring the psychological process and then understanding how the public forms their attitudes and behaviors. Land-use planning should not only emphasize mechanical participation, but also good perceptual experiences. Planning should be understood by the public clearly, and integrating with their knowledge and experience to promote participation, that is, organic participation.



The public at large often receives enough factual information to form a general opinion about public affairs. Perception is a person’s direct reaction towards an objective image. Perception could affect people’s attitude toward objective things. Attitude refers to the habitual response towards particular object in a certain way. It is a more persistent and consistent internal intrinsic psychological expression and it would determine what kind of behavior people will take. We applied the ABC attitude theory of consumer behavior to explain the psychological process. It has three elements: A is affect, B is behavior and C is cognition [39]. As described in Figure 1, the interactive psychological process begins with the acquisition and learning of planning information and relevant background information. That is the public information input stage. By combing and screening the effective information, the public forms cognition with divergent thinking to understand the planning content. After this internalized knowledge is absorbed, the public moves to emotional judgment. In this stage, the public has usually formed a kind of comprehensive emotional preference towards public affairs, reflecting their experience and individual values. Sometimes, media publicity will further strengthen this affect, or good or bad. Under the internal drive of emotional judgment, such as support for or opposition to the planning project, the public tends to express their behaviors. The public’s behavior may participate in hearing, give advice, or protest the project, appeal against decision. In land-use planning in China, the role of government includes funding, land governance and final decision-maker. Good perceptual experience would inspire positive participation. This will help to reduce conflict and create harmonious community.



The definition of public perception in our study includes the public cognition of planning, which then affects emotional attitude and subsequent behavioral intention (i.e., include the public perception model of the three core elements: cognition, affect, and behavioral intention). Following this progression, we dissected the core elements of public perception so that it can be measured as a details variable. Furthermore, the cognition levels are subdivided into public expectations, perceived quality and perceived differences. The affect levels are subdivided into perceived value, perceived availability and public satisfaction. The behavior levels are subdivided into public complaints, public trust, perceived behavior control, subjective norms, and continuous behavior intention. Public expectations are the benefits that the public perceives from the coming planning project. Perceived quality means the public perceived quality of the information presented by planners, such as documents, pictures or views of planning. Perceived differences are the differences between expectation and reality. Perceived value includes the public’s perception of environmental value, economic value, and equitable value. Perceived availability is the responsiveness of public to the plan, such as whether plan illustration is explicit or easy to understand by the public. Public satisfaction generally refers to whether the public is satisfied with the planning process or not. Public complaint is the public’s negative feeling towards the government or planners, while public trust is the public’s positive feeling. Perceived behavior control is an individual behavior that supports or opposes the planning program. Subjective norms can be understood as the behaviors formed by the public themselves or influenced by the society or others, rather than caused by the planning projects. Continuous behavior intention is whether the public would like to participate in planning again or recommend others to participate. Accordingly, a conceptual framework for planning public perception (Figure 2) is established. On this basis, further analysis can be made of specific variables that can measure these concepts.




2.2. Methods


2.2.1. Structural Equation Modeling (SEM)


Structural equation modeling (SEM) is a general and major technique of linear statistics modeling based on variables of a covariance matrix to explore the variables relationship [40]. Its idea originated in the 1920s when Sewall Wright [41] put forward the concept of path analysis. It has the advantage of allowing researchers to investigate the relationship among the multivariate variables in a dynamic system. In fact, SEM combines econometric, quantitative sociology and psychometric and it is widely used in psychology, economics, sociology, statistics, management science and other disciplines and social investigation [42]. Multiple regression, factor analysis and path analysis are the only special cases in SEM. Structural equation modeling is a new developing field of statistical analysis methods which has established the high reputation in the field of statistical applications. SEM path analysis methods are popular in the social sciences because of their accessibility, especially in psychology and social interaction [43]. Therefore, Claes Fornell takes SEM as “the second generation of multivariate statistical methods” [44]. The terms of SEM include parameters, observed variables, latent variables, endogenous variables, and exogenous variables. Measured variables may be exogenous variables (independent; having no causal inputs) or endogenous variables (dependent; having one or more causal inputs) within a model [45]. The relationship among the latent variables and between the latent variables and the observed variables are usually indicated by the path graph. The signs and meanings commonly used in path diagrams are as follows (Table 1).



The latent variable can be measured by one or more observed variables. It allows independent variables and dependent variables to contain measurement errors. The factor structure between the latent variable and its corresponding observed variable, and the factor relation among the latent variables, can be estimated simultaneously. Their path graph and the mathematical model can be described dually. SEM, by establishing a comprehensive measure of causal relationship or related model, will allow researchers to deal with measurement error in the analysis, and also can analyze complex relationships between latent variables or between latent variables and the corresponding observations. In our study, the latent variables are those elements of public perception as shown in Figure 2. Observational variables are derived from our questionnaire, as shown in Table 2.




2.2.2. Variable Selection Based on SEM


Figure 2 shows a conceptual framework for public perception, but it is insufficient to measure this. According to the SEM principle, relations between the observed variables and latent variables are reflected by the model of block structure and their measurement equation is divided into a reflection type and constitution type. A reflection type assumes that latent variables could reflect the objects observed, while a constitution type indicates observed variables are the compound factors of latent variables. The reflection type has a stable external effect, but the constitution type is influenced by many factors, such as sample size, research situation, investigation time, etc. Due to the constitution type in the research scope and the generality of the research, the conclusion is insufficient [46], and we chose the reflection type measurement model in order to improve the external validity of the measurement model in the process of the measurement model development. Based on the literature review and theoretical model design, the relationship between the observed variables and corresponding index sources in the model is shown in Table 2. Some indexes are adjusted and modified according to the research characteristics of this subject.






3. Data Collection and Analysis


3.1. Selection of Investigated Respondents and Study Areas


Citizens are recognized as members of overlapping communities with networks of loyalties and communication, in which beliefs, attitudes and practices revolve and mesh in complex ways [53]. In order determine our respondents, given the enthusiasm and the execution of public roles in the planning process based on the stakeholder theory of Mitchell [54] and Starik [55], we categorized the roles involved in land-use planning into four groups (seen as the Figure 3). Group I is high motivation and high execution, including local land management department, planning department, etc. They work out and carry out the planning and have great impact and high execution on planning. Group II is high motivation and low execution. They are permanent residents, land developers and experts who all maybe experience some changes result from planning, the good or the bad. They are very concerned about planning implementation, but relative to the government, they have little role in execution. Group III is low motivation and low execution. They are other administrative departments of the municipal, media reporters, or some non-permanent residents. They usually work far from planning or rent temporarily. On account of being transient, they do not care about planning. Group IV is low motivation and high execution. They may be high-level administrators, such as state or provincial administrators. They are usually in a high position and need to handle multifarious affairs everyday not just focus on planning, so they show a lack of enthusiasm for land-use planning.



The high enthusiasm of the stakeholders in group II indicates that the group has a high participation intention as well as a need for expression, appeal, and to make a contribution to planning. Group II is the most important of the four categories, as the coming planning might change their life and they should be considered the core stakeholders. Therefore, the main respondents should be composed of urban residents, rural residents, village collective, experts in planning, and land developers. In addition, we also chose the staff of the local land management department in the group I and the media reporter in group III, but they account for a small percentage.




3.2. Selection of Study Areas


The survey area is identified as Jiangsu province, China. Land-use planning is the most important legal basis for land administration in China. Jiangsu province is located in the eastern developed area of China of which GDP growth speed remains in the top three in China in the recent 10 years. There are numerous renovation projects in cities and the countryside each year that involve in a lot of land-use planning [56]. The planning in Jiangsu is relatively advanced and progressive. To promote democratic policy-making in land-use planning, the Section 4 of chapter 9 in Jiangsu province land-use planning (2006–2020) guidelines underline public participation, such as consultation, hearing and adoption of public opinions shall be reported as the review documents for the planning. Also, the residents in Jiangsu have relatively high enthusiasm and participation in land-use planning. Considering these above factors, we selected Jiangsu province as our survey area.



According to the different geographical location and economic development level, Jiangsu province is classified into three regions: southern Jiangsu, central Jiangsu and northern Jiangsu. Southern Jiangsu is a relatively developed area, northern Jiangsu is not too developed, central Jiangsu is a medium-developed area. We adopted the method of stratified sampling. We selected 2~3 investigated cities from these three regions separately and then randomly selected some communities from these cities. The investigated community need to meet these requirements: at least one project of land-use planning has been conducted within the recent 2 or 3 years, and the local public has strong willingness to participate, and respondents are willing to actively involved in our survey.



Before the formal investigation, we conducted a pre-survey. The main purpose of pre-survey is three aspects: one is to understand which areas meet our survey requirements, the second is whether our preliminary questionnaire can be understood by people, and the third is clarifying which issues of public perception people are concerned with. Based on our pre-survey, we confirmed the Liangyungang, Huaian (northern Jiangsu), Taizhou, Nantong (central Jiangsu), Nanjing, Changzhou, Suzhou (southern Jiangsu) as our investigated cities. The geographic distribution map of the valid survey participants can be seen Figure 4. In Figure 4, the number represents the quantity of valid samples for each of the investigated cities.




3.3. Questionnaire Design and Descrizption of the Field Work Methodology


Table 2 shows the design framework for our questionnaire survey combined with the feedback of our pre-survey. We improved our questionnaire, see Table A1 for details. To answer these questions effectively, 62 questions of our questionnaires are closed-ended. We used a Likert scale of five levels to measure the score of respondents. The field survey locations were distributed in 24 communities. Generally speaking, for surveys of urban and rural residents, we usually contact the community leader before our investigation and explain the purpose of our survey. They will arrange the appropriate time to assist our survey. In each community survey, we choose respondents based on the relative average distribution of different ages, occupations, genders, etc. For a better understanding of our questions, investigators would take some examples and explain the background of local land-use policy aiming to help respondents understand the questionnaire. Most of our questionnaires are done by means of face-to-face interviews. A very little respondents also said they would like to take the questionnaire back to fill it out by themselves, after which we can get it next time. The respondent representatives of the village collective are the leaders of rural residents. They and the respondent representatives of local land management department are also interviewed face-to-face. As regards the experts, media reporter and representatives of land developers or land enterprises, we emailed them with the questionnaire. After they filled in the questionnaires, they would return them to us. Data collection and analysis commenced in August 2015 and was completed in May 2017.





4. Results


4.1. Individual Characteristics of the Respondents


According to our pre-survey, we improved some questions and distributed 546 questionnaires in the study area. Of these, 416 questionnaires were complete and valid for analysis, 130 questionnaires were incomplete and were deleted. The effective return rate of the questionnaire was 76.2%. The descriptive statistical analysis of the sample based on the questionnaire data is seen as Table 3.



According to the statistical results of the survey, 57.2% of respondents in the survey were male, men are generally more motivated than women when it comes to public affairs in Jiangsu province. The ratio of urban residents (45%) is lower than rural residents (55%), which is due to the implementation of new rural areas construction in China in recently years. Married people were the majority of respondents, accounting for 84.1% of the sample population. Respondents’ age ranged from 30~50 years old almost half (49%), and the age of the respondent’s tile histogram appears in two obvious peaks, which are more concentrated in the age of 35 and 50. Education attainment was generally lower, with more than half (52.9%) of the subjects completing junior middle school and below. The income is basically in normal distribution, and the annual income of 43.5% respondents is 36,001–60,000 yuan. The survey respondents have a wide range of occupations, including farmers, technicians, restaurant staff, cleaners, janitors, office staff, drivers, accountants, white-collar workers, public officials, students.




4.2. Reliability, Validity, Model Fit


Based on the prior theory and the relationship among cognition, emotion, and behaviors, the hypothesis of the relationship among the various elements of the public perception was derived. In the preprocess, it was found that most of the sample data conforms to the multiple-variable normal assumption. Considering the model structural rationality and the accuracy of factor load and path coefficient of public perception, we applied the LISREL (maximum likelihood) method, using Moment Structure (version 22.0) to analyze the model test and parameter estimation [57,58]. The reliability analysis of the sample was carried out as seen in Table 4. This shows that Cronbach’s Alpha coefficient of the model variables is greater than or close to 0.8 and the overall reliability is 0.884, which all were in the acceptable range. This result indicated that internal consistency of model variables is good and the investigation result has a good reliability so that further data analysis is acceptable.



The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy is a statistical measurement that indicates the proportion of variance in variables that might be caused by underlying factors. The score closer to 1 means the variables are more reliable and the suggested minimum score is 0.6 [59,60]. The Bartlett’s test of sphericity is the test for the null hypothesis that the correlation matrix has an identity matrix. Taking this into consideration, these tests provide the minimum standard to proceed for factor analysis. After factor analysis of 30 variables, Table 5 showed the KMO value of sampling adequacy was 0.762, which indicates that the sample is adequate and we may proceed with the factor analysis. The approximate chi-square is 6330.698 with 435 degrees of freedom, which is significant at 0.05 level of significance. The KMO statistic of the dataset greater than 0.5 is acceptable [60], our KMO value is 0.762. Hence factor analysis is considered as an appropriate technique for further analysis of the data.



While a loading value of 0.5 is regarded as acceptable, the manifest variables with loading value of less than 0.5 should be dropped [61]. According to the factor loading matrix after rotation, factor loading index which is less than 0.5 (a31, a43, a64) were deleted. The factor loading of remnant variables is greater than 0.5 which means the latent construct accounts for at least 50% of the variance in the items. Therefore, this also indicated that 11 factors of public perception, namely the public expectation, perceived quality, perceived differences, perceived value and perceived availability, public satisfaction, public trust and public complaints, perceived behavior control, subjective norms, continuous behavior intention all have good structural validity.



After the factor analysis was revised, the endogenous latent variables are perceived quality, perceived difference, perceived value, perceived availability, public satisfaction, and continuous behavioral intention. Exogenous latent variables include all kinds of error and public expectation, perceived behavior control, subjective norms, public trust, and public complaints. The data of public perception was loaded into the model, and absolute fit indices, incremental fit indices and parsimonious fit indices were worked and are contained in Table 6. The AGFI (Adjusted Goodness of Fit Index), RMSEA (Root Mean Square Error of Approximation), CFI (Comparative Fit Index) and other indicators have reached the fitting requirements, which indicated that the modified perception model can better fit the sample data.




4.3. Model Path Coefficient Results


Standardized residual covariance from the results output means the immanent quality of the model. The result showed that the absolute value of the standardized residuals is less than 2 and most of the absolute value below 1. The immanent quality of the model is acceptable. Figure 5 shows the path coefficient of the planning public perception structure equation model. In Figure 5, the positive value indicates the positive correlation of the variable and the negative value indicates the negative correlation of the variable. The larger the value, the stronger the correlation. eX symbols represent each residuals from the model, each residual has a name, beginning with e1. Through the sample data fitting theory model of path coefficient analysis, we found that the direction is consistent with the theoretical expectations between latent variables; combined with the model fitting test result, the public perception theory model can better describe and explain the public and planning in the actual interaction.





5. Conclusions and Discussion


5.1. Result Analysis


Perceived difference is not easy to discern but is a special variable that can impact other variables. Perceived difference means the difference between the public expectation and perceived quality. The higher the deviation of the perceived expectation and quality, the greater the perceived difference. The result confirmed this. Public expectations have a positive influence on perceived differences (0.392) but perceived quality has an opposite influence on perceived differences (−0.170). Meanwhile, perceived difference also affected public satisfaction (−0.150), perceived value (−0.425) and perceived availability (−0.668) negatively. The greater the difference between the expected planning implementation and the expected public service quality, the lower the public satisfaction degree. The greater the perceived difference, the lower the planning perceived value. It would strongly reduce the public’s willingness to participate in planning and learning planning. The perceived difference negatively affects the perceived availability. When the gap between the public expectation and perceived quality expands, people are less likely to participate in planning information access. On the other hand, we also found that public expectations have a weak positive influence on perceived quality (0.153). The result changed our usual perspective. In general, we believe high expectations should come with high requirements of planning information resource quality, acquisition quality, or a better platform for appeal. The public is still relatively rational, and they rarely impose the subjective expectations to the perceived planning quality.



From Figure 5, it showed that perceived value and perceived availability could both promote public satisfaction (0.505, 0.270). The effect of perceived value is more apparent. Combined with the interview records of respondents, the public pays more attention to the economy, efficiency and equity of planning implementation. Subjective norm has a strong positive influence on perceived value (0.897). It indicated that the code of conduct generated by personal experience and the publicity from social media will prompt the public to make positive value judgments. But perceived behavior control has both a weak positive influence on perceived availability (0.027) and continuous behavior intention (0.058). It indicated that individual difference, such as the public’s self-evaluation, age, education, has little to do with whether the public willing to participate in planning or learning planning.



In addition to the public complaints having a negative impact on continued behavior intention (0.249), public satisfaction, perceived behavior control, public trust, subjective norm, perceived availability, and perceived value all have a positive influence on continued participation behavior. In particular, perceived value is the highest (0.842). The public’s continued participation tendency will become more evident as public satisfaction, personal beliefs and abilities, public trust, and perceived value and perception has improved.




5.2. Discussion


Public perception essentially indicates the performance of the public participation system. Before land-use planners can effectively find more sustainable community development patterns to adapt urban change, they must understand the source of public discontent and impact of their behavior and attitude towards neighborhoods and overall community well-being. The public forms a primary impression of public affairs and executes subsequent information extraction, internalized absorption, and emotional judgment. Eventually, the public show their attitudes and behaviors. For example, they express their feedback and appeal or put these emotions into planning participation or other public affairs. The process is a multivariate iteration interaction effect.



On the cognitive level, perceived difference is considered to be an important factor. The public forms their own opinions through the accumulation of relevant knowledge, which is mainly the information related to the passive acquisition of public affairs and the evaluation information of other public services. Our research result showed that public expectation and perceived quality have opposite effects on perceived difference and the public expectation is more influential. Public expectations and perceived quality are the responses to a planning department’s description of the vision. If the planning vision provides a clear and convincing picture of the future, and the information of planning is easy to understand, then there is easy learning for the public. Cognition and emotion can be well integrated. When the planner or planning department describes the planning vision to the public, they need to pay more attention to the realization of the promise and add more participation channels to enhance service quality.



The core element of the emotional level is perceived value. The three variables at the emotional level and perceived value, has far more influence on the continuous behavior intention than the other two variables, public satisfaction and perceived availability. Perceived value also has a greater impact on public satisfaction than perceived availability. Obviously, the value improvement is what the public really cares about. Perceived value cover three pillars of sustainability in our questionnaire. That is to say, the public is more concerned about whether the new planning project could add the value to the land, protect community environment, improve the condition of low-income and minority population. This indicates that the public puts more emphasis on the sustainability of planning projects. On the other hand, subjective norms, namely, the code of conduct generated by personal experience and the publicity and rendering of media public opinion in society, have a strong positive influence on perceived value. In other words, the public may be more susceptible to their own experience and media influence to form their own value judgments. Perceived value and perceived availability will reduce when the difference between perceived quality and perceived expectation is obvious. When the public perceives that the service channel is inconvenient or unresponsive, public satisfaction will weaken quickly.



The information provided by the cognitive stage affect the public’s emotional judgment which has a certain personal preference. Then behavioral intention generated by these emotions will affect the public’s final behavioral choice. As the key factor in behavior level, continuous behavioral intention is the public’s intention to re-participate or recommend to others to participate in planning. The four factors of the behavior level, public trust, public complaints, perceived behavior control, and subjective norms, have less influence on continuous behavior intention than the emotional level. This suggests that the public pays more attention to the last experience to decide whether to participate in planning again rather than complaining about the planning department or planner. In particular, the environmental value, economic value and equitable value perceived by the public has a strong influence on the continuous participation intention. What the public really cares about is still the improvement that planning implementation brings to their living environment. In the process of cognition, emotion, behavior, the input of information is an important first step. The influence of personal emotional judgment on the participation behavior intention is at the intermediate level. The experience of participating in public affairs plays an important role in the whole process. The knowledge acquired in the early stage and the influence of individual emotional judgment have more influence on the behavior of participation.



As the main interest group in planning, the public has the most direct perception towards the planning of the process and final implementation. The public perception towards planning directly influences their value judgment and participation degree. When information channels are unblocked and accessible, this could enhance the public’s cognition and inspire their participation behavior. Sharing information and build understanding by education and learning planning knowledge is reinforcement for the planning process itself. Local land use is subject to continuous changes in response to trends. However, an everlasting concern is that people are always concerned about the sustainability of community development. When the public perceive these land-use values, economic development, environmental protection, social equity, are sustainable, they will convert a pleasant participation into continuous participation motivation and stimulate positive participation behavior repeatedly. They also will share their experience with others to encourage more group “consensus building”. This paper focuses on attitude theory and extends the application fields to public perception. The research could further account for the resource of public satisfaction and public behavior and provide a reference for public affairs, thus further enhancing sustainable development in public affairs and the effect of public decision-making.








Author Contributions


Conceptualization, Z.Q. and Y.L.; Methodology, Z.Q. and Y.L.; Software, Y.L.; Validation, T.T. and Y.L.; Formal Analysis, Z.J.; Investigation, Z.Q. and Y.L.; Resources, Z.Q.; Data Curation, Y.L.; Writing-Original Draft Preparation, Z.Q.; Writing-Review & Editing, E.B and Z.J.; Visualization, Y.L.; Supervision, E.B. and T.T.; Project Administration, Z.Q.; Funding Acquisition, Z.Q.




Funding


This article was supported by the Key Project of Jiangsu University Philosophy and Social Science (Project No. 2017ZDIXM099), Nanjing Agricultural University Humanities and Social Sciences Priority Projects (Project No. SKYZ2018037) and the 111 Project (Fund No. B17024).




Acknowledgments


The work of this paper has been supported by National Joint Local Engineering Research Center for Rural Land Resources Use and Consolidation, Nanjing Agricultural University and School of Architecture, University of Virginia. The authors would also like to thank Xuhua, Bao, Mobai, Chen, Yexuan, Huang, Xiao Yu, Ming Zhang for assisting the field investigation.




Conflicts of Interest


The authors declare no conflict of interest.





Appendix A




[image: Table] 





Table A1. Questionnaire of public perceptions.






Table A1. Questionnaire of public perceptions.





	
Variable Code

	
Question

	
Assessment






	
A1

	
a11

	
1_1.1

	
Do you think the local government can take the advice from the public into account?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
1_1.2

	
Do you think local land-use planning can improve your life and meet your needs?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a12

	
1_2.1

	
Do you think the government can obey the law and regulation to implement land-use planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
1_2.2

	
Do you think the goals of land-use planning can succeed during the planning period?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a13

	
1_3.1

	
Are you willing to participate in land-use planning and give some advice about improve the planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
1_3.2

	
Have you learned or learned about land-use planning?

	
0-yes, 1-no




	
1_3.3

	
Are you willing to learn about land-use planning in order to participate more effectively?

	
1-strongly unwilling, 2-unwilling, 3-neutral, 4-willing, 5 strongly willing




	
1_3.4

	
Do you think it difficult to learn or understand knowledge of land-use planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a14

	
1_4.1

	
Do you think the government has established a multiple platform for the public to give their opinions?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A2

	
a21

	
2_1.1

	
Do you think the information given by the government (village committee) is what you need to know to meet your needs?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
2_1.2

	
Do you think the relevant information you have obtained can answer your question?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a22

	
2_2.1

	
Do you think you can easily find a planning information consulting service?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
2_2.2

	
Do you think the staff can patiently listen to your presentation and understand your requirements?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
2_2.3

	
Do you think the staff can explain the relevant regulations and policies accurately?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
2_2.4

	
Do you think the staff of the information desk can answer your questions and give you satisfactory answers?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a23

	
2_3.1

	
Do you think you can easily find the service staff or to accept the public appeal service?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
2_3.2

	
Do you think the staff can listen to my request patiently?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
2_3.3

	
Do you think the staff can feedback your request in time?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
2_3.4

	
Do you think the staff of the information desk can give you a satisfactory reply?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A3

	
a31

	
3_1.1

	
Do you think the improvement in result from planning can meet your expectations?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a32

	
3_2.1

	
Do you think the planning information can meet your expectation?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a33

	
3_3.1

	
Do you think the feedback of your request can meet your expectation?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A4

	
a41

	
4_1.1

	
Do you think the implementation of land-use planning can relieve environmental pressure?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
4_1.2

	
Do you think the implementation of land-use planning is conducive to improving the landscape?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a42

	
4_2.1

	
Do you think the implementation of land-use planning can promote local GDP?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
4_2.2

	
Do you think the implementation of local land-use planning is conducive to employment?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a43

	
4_3.1

	
Do you think it’s unfair to divide the key areas in planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
4_3.2

	
Do you think local land-use planning can meet the interests of the local majority?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A5

	
a51

	
5_1.1

	
Do you think the information about land-use planning is readable?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
5_1.2

	
Do you think the information about land-use planning is learnable?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
5_1.3

	
Have you been to the urban planning exhibition?

	
0-yes, 1-no




	
5_1.4

	
Do you know urban planning administration bureau?

	
0-yes, 1-no




	
5_1.5

	
Have you studied or consulted knowledge of land-use planning？

	
0-yes, 1-no




	
5_1.6

	
Do you think the government provides enough chance for learning knowledge of land-use planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
5_1.7

	
If the government provides training and learning about land-use planning knowledge, would you like to participate in the study?

	
0-yes, 1-no




	
a52

	
5_2.1

	
Do you know how to get information about local land-use planning?

	
0-yes, 1-no




	
5_2.2

	
Do you know how to us the public appeal service about local land-use planning?

	
0-yes, 1-no




	
5_2.3

	
Do you think the various channels provided by government departments can be used successfully?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A6

	
a61

	
6_1.1

	
Do you think the vision and reality of land-use planning is satisfactory?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a62

	
6_2.1

	
Do you think the vision and reality of land-use planning is matching?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a63

	
6_3.1

	
Are you satisfied with the access to information in the process and results of planning?

	
1-strongly dissatisfaction, 2-dissatisfaction, 3-neutral,4-satisfaction,5-strongly satisfaction




	
a64

	
6_4.1

	
Are you satisfied with the process and result when you express your request to the government?

	
1-strongly dissatisfaction, 2-dissatisfaction, 3-neutral,4-satisfaction,5-strongly satisfaction




	
A7

	
a71

	
7_1.1

	
Are you willing to participate in the next land-use planning?

	
1-strongly unwilling, 2-unwilling, 3-neutral, 4-willing, 5-strongly willing




	
a72

	
7_2.1

	
Are you willing to participate in land-use planning or persistence or regularly?

	
1-strongly unwilling, 2-unwilling, 3-neutral, 4-willing, 5-strongly willing




	
a73

	
7_3.1

	
Are you willing to share your participation experience to others?

	
1-strongly unwilling, 2-unwilling, 3-neutral, 4-willing, 5-strongly willing




	
A8

	
a81

	
8_1.1

	
Do you have the ability to participate in land-use planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
8_1.2

	
Do you think you should be professional to get involved in planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
8_1.3

	
Do you totally understand the training knowledge about planning organized by the government?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A9

	
a91

	
9_1.1

	
Do you think planning will change your life?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
9_1.2

	
Do you think public participation in planning is a good move?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a92

	
9_2.1

	
Do you think you can get more information if you participate in planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
9_2.2

	
Do you think you can receive a good or satisfactory reply when you give your idea through a public participation platform?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A10

	
a101

	
10_1.1

	
Do you think public supervision is a good way to supervise land-use planning implementation?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
10_1.2

	
Do you think public supervision achieves its goals?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
10_1.3

	
Do you think public supervision can create harmonious society?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a102

	
10_2.1

	
How do you satisfied with the feedback after you express your request to the government?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
A11

	
a111

	
11_1.1

	
Do you think it is necessary for you to participate in land-use planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
11_1.2

	
Do you think you should give your opinions or suggestions when the local government asks for opinions?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
11_1.3

	
Do you think participating in asking for opinions will take up your time?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree




	
a112

	
11_2.1

	
How do you willing to participate the next planning if you know others have a good experience in this time?

	
1-strongly unwilling, 2-unwilling, 3-neutral, 4-willing, 5-strongly willing




	
11_2.2

	
How do you willing to participating in land-use planning if others have not got enough of a response?

	
1-strongly unwilling, 2-unwilling, 3-neutral, 4-willing, 5-strongly willing




	
11_2.3

	
Do you think the publicity from news or TVs will promote you participating in planning?

	
1-strongly disagree, 2-disagree, 3-neutral, 4-agree, 5 strongly agree








Note: the scoring basis of a82, namely convenient conditions (the public age, education degree, etc.).











Individual abilities increase first and then decrease with age. So, we divided age into 5 levels according to the relationship between age and individual ability level. In general, the more educated the people, the more likely their learning ability. The scoring basis of a82 is shown Table A2.
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Table A2. The scoring basis of convenient conditions.






Table A2. The scoring basis of convenient conditions.





	Score
	5
	4
	3
	2
	1





	Age
	26–46
	47–67
	68–88
	<25
	>89



	Education
	Postgraduate or above
	College or university
	Junior college
	High school
	Middle school or below
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Figure 1. The process pf public perception based on ABC attitude theory. 
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Figure 2. Conceptual framework of public perception during the planning. 
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Figure 3. A theoretical basis for the selection of survey respondents. 
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Figure 4. The geographic distribution map of the valid survey participants. 
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Figure 5. The path coefficient of planning public perception structure equation model. 
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Table 1. Common sign and meanings of structural equation models.
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	Sign
	Meanings
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	Rectangle, represents the observed variable.
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	Ellipse, represents the latent variable.
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	Single arrow, represents a one-way effect or causality.
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	Two-way arrow, represents correlation or covariance.
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Table 2. Variables setting.
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Latent Variable

	
Observational Variable

	
Index Sources and Reference






	
code

	
definition

	
code

	
definition

	




	
A1

	
Public Expectation

	
a11

	
The public’s overall expectation for land-use planning to meet their immediate needs

	
SCSB (Swedish Customer Satisfaction Barometer); ACSI (American Customer Satisfaction Index)




	
a12

	
The public’s overall expectations for the effectiveness of land-use planning




	
a13

	
The public’s expectations for access to diverse information




	
a14

	
The public’s overall expectation for the building the multiple channels or platform receive from public opinion




	
A2

	
Perceived quality

	
a21

	
Information resource quality

	
People agreement




	
a22

	
Information acquisition quality




	
a23

	
Quality of appeal platform




	
A3

	
Perceived Difference

	
a31

	
Difference between performance benefits with expected planning

	
Classical CSI (SCSB, ACSI)




	
a32

	
Difference between expected information and actual information




	
a33

	
Difference between expected interest claims channel and actual channel




	
A4

	
Perceived Value

	
a41

	
Environment value about the implementation of land-use planning

	
AM (Acceptance Model)




	
a42

	
Economics value about the implementation of land-use planning




	
a43

	
Equitable value about the implementation of land-use planning




	
A5

	
Perceived Availability

	
a51

	
The public’s continuous acquisition of planning related knowledge




	
a52

	
The accessibility of public study platform or channel




	
A6

	
Public Satisfaction

	
a61

	
The public’s satisfaction about the result of land-use planning compared with their expectation

	
ACSI (American Customer Satisfaction Index); ECSI (European Customer Satisfaction Index)




	
a62

	
The public satisfaction about the result of land-use planning compared with their ideal




	
a63

	
The public’s satisfaction with information acquisition process and results




	
a64

	
The public’s satisfaction with the process and outcome of interest claims




	
A7

	
Continuous Behavior Intention

	
a71

	
Intention to participate in land-use planning again

	
Zhang, X. and Prybutok, V Zeithaml [47],

Liao, C., Chen, J. L., & Yen, D. C. [48].




	
a72

	
Intention to frequent participation in land-use planning




	
a73

	
Intention of recommending others to participate in land-use planning




	
A8

	
Perceived Behavior Control

	
a81

	
Self-efficacy (Self-evaluation of the ability to participate in planning)

	
Bandura William. Crano, RadmilaPrislin [49]; TPB (theory of planned behavior) [39,50]




	
a82

	
Convenient conditions (the public age, education degree, etc.)




	
A9

	
Public Confidence

	
a91

	
The public’s trust in land-use planning to improve life

	
People agreement




	
a92

	
The public’s trust in participation in land-use planning




	
A10

	
Public Complaint

	
a101

	
Access to public complaints and supervision

	
People agreement




	
a102

	
Feedback to public comments or suggestions




	
A11

	
Subjective Norm

	
a111

	
Influence of public individual normative beliefs

	
Nour-Mlohammad Yaghoubi [51];

Chechen Liao et al. [52]




	
a112

	
Social information influence of public individuals
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Table 3. Description of respondents’ characteristics.






Table 3. Description of respondents’ characteristics.





	

	

	
Frequency

	
Percent

	
Valid Percent

	
Cumulative Percent






	
Gender

	
Male

	
238

	
57.2

	
57.2

	
57.2




	
Female

	
178

	
42.8

	
42.8

	
100.0




	
Total

	
416

	
100.0

	
100.0

	




	
Area

	
Rural

	
229

	
55.0

	
55.0

	
55.0




	
Urban

	
187

	
45.0

	
45.0

	
100.0




	
Total

	
416

	
100.0

	
100.0

	




	
Marital Status

	
Married

	
350

	
84.1

	
84.1

	
84.1




	
Unmarried

	
66

	
15.9

	
15.9

	
100.0




	
Age

	
20–30

	
82

	
19.7

	
19.7

	
19.7




	
31–40

	
100

	
24.0

	
24.0

	
43.8




	
41–50

	
104

	
25.0

	
25.0

	
68.8




	
51–60

	
82

	
19.7

	
19.7

	
88.5




	
More than 60

	
48

	
11.5

	
11.5

	
100.0




	
Total

	
416

	
100.0

	
100.0

	




	
Education

	
Middle school or below

	
220

	
52.9

	
52.9

	
52.9




	
High school

	
111

	
26.7

	
26.7

	
79.6




	
Junior college

	
5

	
1.2

	
1.2

	
80.8




	
College or university

	
45

	
10.8

	
10.8

	
91.6




	
Postgraduate or above

	
35

	
8.4

	
8.4

	
100.0




	
Total

	
416

	
100.0

	
100.0

	




	
Annual Income

(yuan)

	
More than 9600

	
28

	
6.7

	
6.7

	
6.7




	
9601–18,000

	
31

	
7.5

	
7.5

	
14.2




	
18,001–36,000

	
117

	
28.1

	
28.1

	
42.3




	
36,001–60,000

	
181

	
43.5

	
43.5

	
85.8




	
>60,001

	
59

	
14.2

	
14.2

	
100.0




	
Total

	
416

	
100.0

	
100.0

	




	
Occupation

	
Agriculture

	
43

	
10.3

	
10.3

	
10.3




	
Manufacturing Industry

	
41

	
9.9

	
9.9

	
20.2




	
Hotel and catering

	
75

	
18.0

	
18.0

	
38.2




	
Wholesale and retail

	
54

	
13.0

	
13.0

	
51.2




	
Financial

	
21

	
5.0

	
5.0

	
56.2




	
office

	
22

	
5.3

	
5.3

	
61.5




	
Administration

	
46

	
11.1

	
11.1

	
72.6




	
Student

	
47

	
11.3

	
11.3

	
83.9




	
others

	
67

	
16.1

	
16.1

	
100.0




	
Total

	
416

	
100.0

	
100.0
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Table 4. Reliability analysis.






Table 4. Reliability analysis.





	
Basic Structures

	
Variable

	
Cronbach’s Alpha






	
Cognition

	
Public Expectation (A1)

	
0.772




	
Perceived Quality (A2)

	
0.918




	
Perceived Difference (A3)

	
0.809




	
Affect

	
Perceived Value (A4)

	
0.790




	
Perceived Availability (A5)

	
0.698




	
Public Satisfaction (A6)

	
0.704




	
Behavior

	
Continuous Behavior Intention (A7)

	
0.927




	
Perceived Behavior Control (A8)

	
0.705




	
Public Confidence (A9)

	
0.715




	
Public Complaint (A10)

	
0.678




	
Subjective Norm (A11)

	
0.713




	

	
Total Samples

	
0.840
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Table 5. Kaiser–Meyer–Olkin (KMO) measure and Bartlett’s Test.






Table 5. Kaiser–Meyer–Olkin (KMO) measure and Bartlett’s Test.





	
Kaiser–Meyer–Olkin Measure of Sampling Adequacy

	
0.762






	
Bartlett test of sphericity

	
The approximate chi-square

	
6330.698




	
df

	
435




	
Sig.

	
0.000











[image: Table] 





Table 6. Fitness measurement result of perception model.






Table 6. Fitness measurement result of perception model.





	

	
Absolute Fit Indices

	
Incremental Fit Indices

	
Parsimonious Fit Indices




	

	
NC

	
GFI

	
AGFI

	
SRMR

	
RMSEA

	
NFI

	
TLI

	
RFI

	
IFI

	
CFI

	
PGFI

	
PNFI

	
CN






	
Standard

	
(1, 3)

	
>0.9

	
>0.8

	
<0.05

	
<0.08

	
>0.9

	
>0.9

	
>0.9

	
>0.9

	
>0.9

	
>0.5

	
>0.5

	
>200




	
Original model

	
2.74

	
0.875

	
0.806

	
0.034

	
0.081

	
0.725

	
0.864

	
0.902

	
0.872

	
0.887

	
0.521

	
0.582

	
416




	
Modification model

	
1.53

	
0.906

	
0.885

	
0.026

	
0.042

	
0.905

	
0.937

	
0.941

	
0.929

	
0.924

	
0.654

	
0.723

	
416
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