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Abstract

:

Public participation is an important procedure of the environmental impact assessment. Effective public participation is essential to the Public–Private Partnership (PPP) projects as such projects usually exert tremendous impacts on the environment and society. However, in literature, there are few studies investigating the driving factors of public participation in PPP projects, especially in the context of China. To bridge this research gap, this study proposed a theoretical model, which incorporates contextual factors (i.e., perceived benefit and perceived risk) into the classical Theory of Planned Behavior model, to explore the determinants. The initial proposed model was tested using structural equation modeling. Analysis results indicated that attitude towards behavior, subjective norm, perceived risk and perceived behavioral control were the four significant driving factors of public participation in PPP projects, whereas perceived benefit had limited impact. Furthermore, this study evaluated eight public participation approaches in PPP projects. Results revealed that the public were more willing to participate in public decisions through the internet platform, followed by the information disclosure or consultation provided by the government. The research findings derived in this study can provide valuable reference for the government to promulgate proper policies to attract more public participation in PPP projects. Moreover, the research idea and methods used in this study can be popularized in other countries to enhance the public participation in PPP projects.
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1. Introduction


With the increase of social demand for infrastructure projects and public services, local governments are facing huge pressure of lacking sufficient governmental budget [1,2]. As a potential solution of this problem, Public–Private Partnership (PPP), which is a form of partnership contract, has been proposed and adopted by governments around the world [3]. In general, PPP can be described as a cooperation between public sectors and private sectors to meet public needs through appropriate risk allocation and benefit sharing [4,5,6]. From this point of view, it is worth stating that PPP is a mode of cooperation based on the public interests. Thus, it is important to maintain a balanced relationship between public sectors and private sectors, and the fulcrum of this balance is the end user of the project, the public [7,8]. In addition, PPP projects usually have far-reaching social and environmental impacts; thus, public participation should be fundamental and essential to avoid potential adverse effects in PPP projects [9].



In the environmental impact assessment procedures, public participation is an integral part [10,11,12,13,14]. Nevertheless, a PPP project involve many stakeholders who may have various concerns from different aspects. In the actual implementation, as PPP projects are not equal in benefits across varied social groups and the public cannot participate in the contracting process, the rights and interests of the public could be easily ignored to some extent [15,16,17]. The lack of public participation in PPP projects is widespread in many developing countries and a series of social contradictions and conflicts have been arisen [18,19,20]. For example, in China, a waste incineration power plant was announced to be established in Panyu district; however, this decision was questioned and protested by the local residents for its inadequate environmental impact assessment. To solve this problem, the local government further engaged in various programs which involve the local residents to deal with the conflicts, and the social crisis was finally solved [21,22]. The occurrence of these incidents not only aroused public doubts towards the PPP mode, but also made negative impact on the credibility of the government. In order to better implement the PPP mode, Osei-Kyei and Chan [23] claimed that mobilizing public participation in PPP projects is an effective solution.



In recent years, China has been developing PPP projects at a fast pace. By the end of January 2019, the number of PPP projects in China was 8788, involving 19 industries such as transportation, ecological environment, education, medical care, and district development [24]. However, as reported by Zhou, et al. [25], the public participation mechanism of PPP projects in China is not satisfactory and the degree of public participation is quite low. The enthusiasm and effectiveness of public participation are affected and restricted by many factors [26,27]. Thus, identifying the driving factors are the premise to improve public participation in PPP projects.



The aim of this paper is investigating the driving factors of public participation in PPP projects in the context of China. The remainder of this paper is organized as follows. The Section 2 provides a literature review on the public participation in PPP projects and the Theory of Planned Behavior. The Section 3 describes the proposed theoretical model. Then, the questionnaire design and data collection process are presented. Structural Equation Modeling is used to test the proposed hypotheses. The analysis results are presented and discussed in the Section 5 and Section 6. Finally, this paper is ended with a conclusion.




2. Literature Review


2.1. Existing Research on Public Participation in PPP Projects


Public participation is a basic right of citizens, which embodies the basic principle of fairness and reasonableness in a democratic society. Nowadays, public participation has been applied in various activities, such as waste disposal [28], urban planning [29] and environmental impact assessment (EIA) [30,31]. Studies in these activities can provide significant references for public participation in PPP projects. For instance, the psychological and physiological characteristics of the public (such as age, gender, etc.) may affect their participation behavior [32]. Meanwhile, the lack of relevant professional knowledge and ability would have an impact on the willingness to participate [33]. When participation channels and opportunities are insufficient, public participation will also be affected [34].



Nowadays, as PPP has been extensively employed in practice, scholars gradually realized the importance of public participation in PPP projects [35]. Studies have been made to investigate effects of public participation on the success of PPP projects. For example, Demirag [36] emphasized the participation of end users and found that increasing public participation had an important impact on the economic benefits of the projects. Afterwards, Majamaa, et al. [37] constructed a Public–Private–People Partnership (4P) model based on the perspective of rational consumption and publicity from the perspective of end-user, urging public sectors and private sectors to better understand public needs and provide more valuable products or services. Ng, et al. [38] further established a bottom-up public participation mechanism based on the 4P model by using the stakeholder theory, which could better realize the goal of infrastructure construction and operation.



In China, the public participation in PPP projects have also been emphasized in recent years; however, relevant research was mainly conducted from an economic perspective. For example, Li, et al. [39] explored the influence of the public participation of the PPP projects supervision behavior, and suggested improving the public participation level and influence through the application of the Internet. Song, et al. [40] evaluated the effective thresholds of public participation in adjusting the cooperative behaviors of both the government and the private investor. Wang and Gao [41] further revealed that the increase of public satisfaction could assist in improving the overall effectiveness of PPP projects. Recent research conducted by Li, et al. [42] confirmed that the public’s active participation could achieve a win-win situation of economic and environmental performance.



As can be concluded from previous research, public participation could be beneficial to achieve the effectiveness of PPP projects; however, from the literature review, it was found that the current research in the field of public participation mechanism is not enough. Few studies have examined public participation from the perspective of the formation of behavioral intention. To fill this research gap, this study chose behavioral intention as a focus to investigate the driving factors and influencing paths of public participation in PPP projects, and attempted to put forward the guiding measures to promote public participation in PPP projects. The research findings are expected to contribute in promoting the motivations of public participation in PPP projects.




2.2. Theory of Planned Behavior


The Theory of Planned Behavior (TPB) was originated from the Theory of Reasoned Action (TRA), which is one of the most important theories in social psychology to explain and predict personal specific behavior. It details the most immediate factors that influence an individual behavior. According to TPB, a personal behavior is positively influenced by his/her behavioral intentions, and these intentions are influenced by three factors: (1) attitude toward behavior (i.e., individual positive or negative assessment of a behavior); (2) subjective norm (i.e., individual perception of the expectations of important people or groups); and (3) perceived behavioral control (i.e., individual perception of the conditions required for his/her successful behavior) [43]. The framework of the TPB is shown in Figure 1.



The TPB has been widely applied since it was put forward. At present, it has been applied in many fields, such as waste management behavior, low-carbon tourism behavior and so on [44,45,46]. A large number of studies have proved that the TPB in individual behavioral research has strong predictive accuracy. However, while being affirmed and supported, the TPB has also been questioned. For example, Bagozzi and Nataraajan [47] argued that the TPB only regards behavior as a goal to discuss, and the theoretical factors have ignored the role of goal in the decision-making process. Some scholars questioned whether the factors of the TPB are sufficient to fully explain the individual behavior and intention, and tried to add some new factors to the theoretical model in order to improve the explanatory power [48,49,50]. These challenges and doubts promote the development and perfection of the TPB. Therefore, when applying the theoretical model in practice, some modifications could be made on the basis of the fundamental model to better explain the practical research problems.



In existing literature, the TPB has been applied in the field of public participation and proved to be effective to explain relevant behavior intentions. For example, Turcanu, et al. [51] studied public participation intention related to nuclear research facilities. Martin, et al. [52] investigated the drivers of public participation in marine citizen science. Ma, et al. [53] identified the determinants affecting the public intention to participate in waste recycling programs. However, in the field of public participation in PPP projects, the application of TPB for investigating the determinants remains unexplored. Thus, this study explored the driving factors of public intention to participate in PPP projects on the basis of the classical TPB.





3. Theoretical Model Development


Figure 2 shows the TPB-based theoretical model based on a comprehensive literature review. In addition to the general framework of the TPB, other new factors are also introduced in the proposed model. The hypothesized relationships among the factors in the model are discussed below.



3.1. Attitude towards Behavior


Attitude towards behavior refers to a personal positive or negative evaluation of an action before taking it (Ajzen, 1991). A person who believes that behavior can bring positive results tends to show a positive attitude towards behavior. In the TPB, attitude towards behavior can directly affect individual behavioral intention, which is able to predict individual behavior in a certain extent [54]. Many scholars believe that attitude towards behavior is the most important factor affecting individual behavioral intention, and this effect is reflected in many cases [55,56]. If the public hold a more positive attitude towards participating in PPP projects, then their intention of participating in these projects may be stronger [57]. In other words, only the public think that participating in PPP projects is necessary and effective, and the more they would participate in these projects. Therefore, the following assumption is put forward.



Hypothesis 1 (H1).

Attitude toward behavior has a direct positive effect on the behavioral intention of the public to participate in PPP projects.






3.2. Subjective Norm


Subjective norm refers to the degree to which important individuals (family members, friends, etc.) and organizations (governments, community organizations, etc.) put forward opinions and suggestions that affect the personal decision to carry out an action (Ajzen, 1991). It reflects the degree of individual perception of external pressure [58,59]. Harrison [60] pointed out that the subjective norm affecting behavior in the TPB may originate from individuals who worship, respect or believe that their suggestions are credible. In public participation activities, when the public decides whether to participate in PPP projects decision making or supervision, perceived social pressure may affect the formation of their intention to participate. It reflects the pressure or influence of important individuals or groups on public participation in the project process (Ajzen, 1991). Generally speaking, the greater the perceived external support, the more likely the public is to participate in the behavior, so as to adapt themselves to the expectations of the surrounding individuals or groups. Therefore, the following assumption is proposed.



Hypothesis 2 (H2).

Subjective norm has a direct positive effect on the behavioral intention of the public to participate in PPP projects.






3.3. Perceived Behavior Control


From the framework of the TPB, it can be seen that perceived behavior control is an important factor affecting behavioral intention, which aims to measure the behavior of individuals who are not completely controlled by will (Ajzen, 1991). It reflects an individual past experience and anticipated obstacles to a particular behavior, and is the individual perception of the difficulty level in performing a certain behavior [61]. According to the TPB, the more resources and opportunities individuals believe they possess, the higher their perceived behavioral control, and consequently their intention to act [62,63]. However, public participation in PPP projects is not a simple process of participation, but a behavior that would be constrained by many objective factors or their own conditions [64]. When public individuals perceive that they have less obstacles to implementation and expectations in the process of decision making or supervision in PPP projects, their intention to participate in the behavior may be stronger. Thus, the following hypothesis is proposed.



Hypothesis 3 (H3).

Perceived behavioral control has a direct positive effect on the behavioral intention of the public to participate in PPP projects.






3.4. Perceived Benefit


Perceived benefit refers to the benefit that people feel a product can provide for them [65]. Past studies have shown that perceived benefit had a direct positive correlation with consumer behavior [66,67,68]. Hsu and Lin [69] believed that perceived benefit directly or indirectly affected consumers’ attitudes, and then influenced purchase intention, which was an important factor affecting transactions, and can drive purchase behavior. Since the public is the direct consumer of public goods or public services provided by PPP projects, the public intention of choosing whether to participate in PPP projects is similar to that of consumers’ choice of whether to buy products. The public can perceive the benefits of the projects and evaluate the value of participating in these projects. When the perceived benefit of the public is more in line with their own expectations and actual situation, the behavioral intention of participating in PPP projects may be stronger. Thus, from the perspective of consumers, this external factor is properly introduced into the model, and the following hypothesis is proposed.



Hypothesis 4 (H4).

Perceived benefit has a direct positive effect on the behavioral intention of the public to participate in PPP projects.






3.5. Perceived Risk


In the field of public behavior, many scholars have studied perceived risk extensively [70,71,72]. The research showed that perceived risk was a major explanatory factor of public behavior. Similarly, Mitchell [73] believed that perceived risk was one of the most important concepts in understanding the public choices. In this study, perceived risk represents the public judgment on the risk in PPP projects. With the improvement of public awareness of rights protection, in the face of projects that may pose a threat to their own interests, they will generally participate in project decision making or supervision out of safeguarding their own rights and interests, attempting to eliminate risks or eager to obtain certain compensation. For the public, the living environment, health, fees and so on are the project risk factors that the public attaches great importance to, because they are closely related to the daily life. In some studies of not-in-my-backyard (NIMBY) facilities, scholars have pointed out that perceived risk would affect the behavior of public participation [74,75]. In addition, due to the long cycle of PPP projects, there may be a risk cost unfavorable to the public from construction to operation. When the public can perceive the project risks are larger, the behavioral intention of participating in PPP projects may be stronger. Thus, this external factor is also introduced in the model, and the following hypothesis is proposed.



Hypothesis 5 (H5).

Perceived risk has a direct positive effect on the behavioral intention of the public to participate in PPP projects.







4. Methodology


The research methodology could be mainly summarized as four stages, such as initial questionnaire design, questionnaire refinement, data collection and data analysis. The detailed procedures of the stages are presented as follows.



4.1. Survey Instrument


A questionnaire was designed to investigate the driving factors of public participation in PPP projects. The questionnaire consisted of three parts: (1) background information of the respondents, including gender, age, educational background and type of work unit; (2) measurement items of extended TPB model; (3) an open question inviting the respondents to put forward more suggestions and ideas for this study. The questionnaire was pretested by 20 persons. The feedback was positive, so no major changes were made. Some minor changes were made due to suggestions on wording. As an example, “I think public participation can reduce public opposition” was revised to “I think public participation can improve the public understanding of PPP projects and help the projects go smoothly”.




4.2. Measurement Items


The respondents were required to use the 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) to rate the measurement items. The 5-point Likert scale was utilized because its usage rate is higher than other scales and it could produce more reliable evaluation results [76,77]. The measurement items in the official questionnaire were listed in Appendix A and described as follows.



According to Ajzen [78], attitude towards behavior was measured by asking respondents to evaluate the consequences of participating in PPP projects. The measurement items mainly include previous research on the benefits of public participation in PPP projects, such as reducing the government’s decision-making mistakes, improving the public understanding of PPP projects, monitoring the behavior of the government and enterprises and so on [79].



The measure of subjective norm was operationalized referring to Zhang, et al. [80] by asking respondents to rate the extent to which “significant individuals or organizations” (including family, neighbors, residents’ community, government and media) would approve of their participation in PPP projects.



Evaluation of the perceived behavioral control involved five items derived from Miśkowiec and Gorczyca [81] and Fares, et al. [82]. Perceived behavioral control was composed of personal situation and external conditions [83]. The personal situation was measured by the item about time, energy and cognitive ability [84]. The external conditions were measured with the item “I have sufficient ways/I can obtain relevant information to participate in PPP projects” [85].



The construct of perceived benefit involved five items derived from previous studies. These items include the potential impact of PPP projects on local life. For example, the better the local public infrastructure and services are, the higher the housing price is likely to be [86]. Besides, PPP projects in tourism, education, transportation and other fields will bring positive changes to the local basic necessities of life, which are closely related to the public [87,88,89].



The construct of perceived risk was based on five items. These items often occur in our daily life, which are potential risks for public dissatisfaction and opposition. For example, NIMBY PPP projects may affect the physical or mental health of the public [90]; unreasonable charges may exist in PPP transportation projects [91]; and some PPP projects are built without considering local customs probably, so as to destroy the culture [92].



Four items were selected to measure the behavioral intention referring to Richardson, et al. [93] and Nadlifatin, et al. [94]. These four items include decision making, supervision, participating in the early stages and recommending people around us to pay attention to PPP projects.




4.3. Data Collection


The theoretical model and the hypotheses were tested by SEM. In SEM, there is a certain requirement for the sample size that should not be too small, because such analysis is sensitive to it [95]. Mueller [96] suggested that at least 100 cases should be used in the implementation of SEM, and greater than 200 cases would be better.



In this study, the survey population of the questionnaires were the public. Questionnaires were published online through Sina Weibo, WeChat and relevant public forum websites. However, online survey is easy to omit some hard-to-reach public groups to fill out the questionnaire [97], so the survey also used the convenience and snowball sampling. As the name implies, sample elements are identified by convenience (friends) and recommendation networks. When it is difficult to get response from randomly selected sample elements, this sampling method is preferred [98,99,100]. In this survey, persons such as government officials that are difficult to contact in the online survey are investigated through this method. This sampling method enables us to obtain more questionnaires economically and quickly from different public groups. Through the whole data collection process, a total of 282 responses were collected. Then the filtering process was carried out to ensure the quality of the response. The invalid questionnaires were filtered out according to two principles: (1) the completion time of the questionnaire was less than 5 min; (2) the answers were chosen with significant regularity in the questionnaire. After the process of filtering, 221 replies were remained, representing 78.3% of the total responses.



The statistical information of the respondents is shown in Table 1. Men and women made up half of the respondents, respectively. The majority of respondents were aged 20 to 29, accounting for 76%. This distribution is reasonable as we think young people are more likely to accept online questionnaires; meanwhile, as the main force of social development in the future, they may have higher enthusiasm for public participation. Besides this, nearly 52.5% had a bachelor’s degree and 38.5% had a master’s degree or above. A total of 6.8% of the respondents worked in government departments, 12.2% in public institutions and 35.7% in state-owned or private enterprises.




4.4. Data Analysis


The collected data were analyzed by employing SEM via the Amos 22.0 software. SEM is a statistical method based on covariance matrix to analyze the relationship between variables. Moreover, it is an extension of general linear model, normally including measurement model and structural model [101]. For the sake of evaluating the model fitting, we adopted the two-stage model construction process recommended by Singh, et al. [102]. The first step is to evaluate the measurement model, and then to evaluate the structural model.



The reliability and validity of latent factors were assessed firstly when evaluating the measurement model. Reliability is related to the internal consistency of the structure, and Cronbach’s α coefficient is utilized to measure the internal consistency of the measurement items [103]. Therefore, after exploratory factor analysis, the reliability of each latent factor can be tested by calculating the Cronbach’s α coefficients via the SPSS software [104]. Generally, the coefficient higher than 0.7 indicates a high reliability [105]. After that, confirmatory factor analysis was performed to verify the validity of the observed variables, which validity refers to whether the observed variables actually measure the structure that the researchers intend to measure. If the observed variables are significantly loaded on the hypothetical latent factors, or at least moderately loaded, they will be valid [106]. Var [107] suggested the observed variables will be valid if the factor loading coefficients are more than 0.5.



After completing the above steps, the next step is to measure the structural model and improve its goodness-of-fit. The structural model was improved by using the modified indicators and removing the unimportant paths. Once the optimization model is obtained, the driving factors and regression weights can be ascertained and all hypotheses can be tested by the statistical significance of the estimated normalized path coefficients.





5. Results


This section introduces the results of SEM based on the collected data, including the measurement model and the structural model. The hypotheses are tested on this basis.



5.1. Measurement Model


Reliability evaluation was implemented in the first place. The coefficient α for each construction are reported in Table 2. As can be seen from it, the coefficients of all latent factors had exceeded the recommended level of 0.7.



Then, the validity of latent factors was verified by confirmatory factor analysis (CFA). The observed variable would be deleted while its factor loading was less than 0.5. Through the CFA, the observed variable of PBC5 was deleted because its factor loading was 0.43. After deleting PBC5, the CFA of all constructs were accepted. As shown in Table 2, all loading coefficients met the statistical significance at a confidence level of 0.001, and the loading factors of the items were more than the recommended level of 0.5 as proposed by Var (1998). Therefore, as shown in Table 3, it can be concluded that the measurement model is in good agreement with the data according to the goodness-of-fit indices.




5.2. Structural Model


After measurement model was tested, the initial structure model was constructed, as shown in Figure 3. There are six constructs in the model, and each latent factor has several observed variables to be measured. The structural model was further tested by maximum likelihood method. The results of the initial model analysis are shown in Table 4 and Table 5. From Table 4, it can be seen that the initial model cannot fit the data well. Then, Table 5 indicates that some paths have insignificant p-values. Therefore, the initial model is necessary to be modified



To modify the initial model, it is essential to delete irrelevant paths. According to the results presented in Table 5, the path from PB to BI is not significant, having a p-value of 0.128. It generally means the hypothesis of H4 is rejected, i.e., perceived benefit cannot have a directly positive effect on public intention to participate in PPP projects. Thus, the constructor of PB was deleted to develop a new model. The model was revised by using the modification indices ultimately, and the final model is shown in Figure 4.



The results of the final model analysis are shown in Table 6 and Table 7. From Table 6, it can be concluded that the final model fits well with the data. From Table 7, it indicates that all paths are significant at 0.05 level respectively. As a result, the hypotheses of H1, H2, H3 and H5 are supported by the data. It revealed that attitude towards behavior (AB), subjective norm (SN), perceived risk (PR) and perceived behavioral control (PBC) are four main driving factors affecting public intention to participate in PPP projects.





6. Discussions


6.1. In-Depth Analysis of SEM Results


From the results, it is surprising that H4 is not supported, because it was regarded as a significant determinant for consumer behavior [68,108]. However, from this study, perceived benefit is regarded as an insignificant factor affecting public intention to participate in PPP projects. This may be because the public is not aware that they are the direct consumers of PPP projects. Besides this, the benefits brought by various PPP projects, such as employment, tourism and housing prices, will not be realized immediately, or it may be that public sectors exaggerate the publicity of the projects. When the public lack a real sense of experience, the potential benefits may be limited to them. In addition, it could be understood that the public understanding and participation in PPP projects are not enough, and their ability to perceive interests is also limited. When personal expectation is inconsistent with the goal of realizing public interests, the behavioral intention to participate in PPP projects would not be strong.



The hypothesis that perceived risk has direct effect on behavioral intention is supported. Indeed, when the public realize that PPP projects may harm their economic, health or environmental benefits during construction or operation, such emotions would provoke a positive attitude of the public to participate in projects decision making or supervision, and thus drive the public to generate willingness to participate. For example, in PPP projects of the NIMBY facilities, the public may be aware of the risks and health hazards of environmental pollution when the construction information of the project is disclosed or ready to be launched. At this point, the public are willing to participate in decision making to reduce risks. Instead, public opposition could hinder the project. Some studies have shown that the public had great opinions on the NIMBY facility projects [109,110]. Therefore, the government should not only properly publicize the original intention of PPP to realize the public benefits, so that the public can truly understand and participate in PPP projects, but also fully disclose the potential risks of the projects, and consult with the public to solve problems in order to gain more understanding and support from the public.



In terms of total effect on public intention to participate in PPP projects, attitude towards behavior played a greatest role amongst all predictors. This is aligned with findings of Turcanu et al. (2014), who revealed that attitude towards behavior was the most important influencing factor of public participation. This may be because attitude, as a comprehensive psychological reaction tendency, is the internal driving force of willingness. When the public understand the essence of PPP projects and the benefits of public participation, the sense of participation would be recognized at the level of public attitude, thus laying a foundation for their intention to participate in PPP projects. According to the results, for the sake of improving the attitude towards public participation in PPP projects, we can firstly strengthen the publicity of PPP and public participation, establish a reasonable incentive mechanism and drive public participation from the perspective of interests. Furthermore, relevant government departments should show their sincerity of paying attention to public opinions and accepting supervision, so as to cultivate public awareness of social responsibility consciousness.



As for the other two TPB predictors, subjective norm and perceived behavioral control also significantly influenced behavioral intention. Therefore, several managerial implications could be put forward from these results. For example, the government need to strengthen their credibility and play a leading role; the media need to meet more public interests demands and information requirements, and form a good public opinion environment. Non-governmental organizations such as community neighborhood committees should be a bridge between the government and the public, guiding the collective participation of community residents. Furthermore, in order to improve the perceived behavioral control, relevant government departments can enhance the education of public participation knowledge and ability; at the same time, the government should strengthen the degree of information disclosure, broaden the channels of public participation, and improve the corresponding legal system.




6.2. Public Preferences of Participation Approaches


In previous studies, scholars have pointed out that participation approaches could also significantly affect the public participation [111,112]. This view is demonstrated in the factor of perceived behavioral control in this study. When the public have more suitable approaches to choose, their intention to participate in PPP projects would be stronger. In this research, eight public participation approaches were identified from the literature to investigate the respondents’ preferences for participation approaches in PPP projects [38,113,114,115,116]. The analysis results are shown in Table 8. From Table 8, it can be seen that the most preferred approach of public participation is internet platform. This is because the internet platforms can provide a more convenient and time-saving approach to the public. Thus, in order to encourage more public participation in PPP projects, it is suggested to utilize more internet platforms, and try to introduce emerging technologies like virtual reality on these platforms. In addition, the information disclosure or consultation provided by the government is also a favorable approach to the public. By taking the initiative to publicize the information and solve the questions about PPP projects through various channels, government departments can cultivate public trust so as to facilitate sustainable development of PPP projects.





7. Conclusions


Public participation is of great significance to the sustainable development of PPP projects. However, the effectiveness and enthusiasm of public participation in PPP projects are not high at present. In order to improve the public intention to participate in PPP projects, this study used the TPB model to explore the driving factors of public intention to participate in PPP projects. The results showed that the additional factor “perceived benefit” had a limited influential impact on the public intention, whereas the effect of additional factor “perceived risk” was very significant. Of the three TPB predictors, attitude towards behavior had a greater impact than subjective norm and perceived behavioral control. Based on these findings, effective measures to improve public participation in PPP projects include: actively guiding the public to understand PPP projects; fully disclosing the potential risks of projects; and using virtual reality technology in Internet platforms. In terms of the existing literature, this study expanded TPB application in the public participation in PPP projects. In addition, two external factors were tested which expanded the classical TPB. The conclusions are useful to government officers relevant to PPP especially in developing countries so as to improve the public participation in PPP projects.



However, despite the contributions provided in this study, there are some limitations. First, the sample size used in this study is not ideally enough, which only meets the minimum requirement for the SEM. Second, the district of respondents could be more focused. Various cities in China may have different implementations of PPP projects; thus, the respondents may respond dissimilarly. Third, the data were mainly collected online, which may have impacts on the results related to the eight public participation approaches. Future research could be carried out in more specific districts which are with similar economic and social development status, and the questionnaire survey could be conducted with a larger sample size. In addition, if project resources (e.g., time, funding) are sufficient, on-site survey is suggested in order to eliminate possible bias caused by online survey.







Author Contributions


Conceptualization, Z.L., J.L. and Z.W.; methodology, J.L. and S.L.; formal analysis, J.L.; resources, Z.L.; writing—original draft preparation, J.L. and Z.W.; writing—review and editing, Z.L., Z.W. and S.L.; visualization, G.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by Foundation for Basic and Applied Basic Research of Guangdong Province, grant number 2019A1515110247; National Natural Science Foundation of China, grant number 72001148; Research Start-up Funding in Shenzhen, grant number 000376.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Conflicts of Interest


The authors declare no conflict of interest.





Appendix A




[image: Table] 





Table A1. Measurement Items in the Formal Questionnaire.






Table A1. Measurement Items in the Formal Questionnaire.





	
Constructs

	
Code

	
Measurement Items






	
Attitude towards behavior (AB)

	
AB1

	
I think public participation can reduce the government’s decision-making mistakes in PPP projects




	
AB2

	
I think public participation can improve the public understanding of PPP projects and help the projects go smoothly




	
AB3

	
I think public participation can effectively monitor the behavior of the government and enterprises in PPP projects




	
AB4

	
I think public participation helps the public opinions on PPP projects to be referenced or adopted by the government, thus guaranteeing the public rights




	
AB5

	
I think public participation helps PPP projects to build and operate according to local conditions




	
Subjective norm (SN)

	
SN1

	
My family approves of my participation in PPP projects




	
SN2

	
My neighbors or friends encourage me to participate in PPP projects




	
SN3

	
Residents’ community committee encourages me to participate in PPP projects




	
SN4

	
The government encourages me to participate in PPP projects




	
SN5

	
News media supports me to participate in PPP project




	
Perceived behavioral control (PBC)

	
PBC1

	
I have enough time to participate in PPP projects




	
PBC2

	
I have enough energy to participate in PPP projects




	
PBC3

	
I have enough cognitive ability to participate in PPP projects




	
PBC4

	
I have sufficient ways to participate in PPP projects




	
PBC5

	
I can obtain relevant information to participate in PPP projects




	
Perceived benefit (PB)

	
PB1

	
PPP projects have a positive impact on local housing prices will affect whether I participate in PPP projects or not




	
PB2

	
PPP projects have a positive impact on local employment will affect whether I participate in PPP projects or not




	
PB3

	
PPP projects have a positive impact on local transportation will affect whether I participate in PPP projects or not




	
PB4

	
PPP projects have a positive impact on local tourism will affect whether I participate in PPP projects or not




	
PB5

	
PPP projects have a positive impact on local education will affect whether I participate in PPP projects or not




	
Perceived risk (PR)

	
PR1

	
PPP projects have the potential risk of environmental pollution will affect whether I participate in PPP projects or not




	
PR2

	
PPP projects have the potential risk of physical health will affect whether I participate in PPP projects or not




	
PR3

	
PPP projects have the potential risk of mental health will affect whether I participate in PPP projects or not




	
PR4

	
PPP projects have the potential risk of damaging local culture will affect whether I participate in PPP projects or not




	
PR5

	
PPP projects have the potential risk of charging the public unreasonably will affect whether I participate in PPP projects or not




	
Behavioral intention (BI)

	
BI1

	
I am willing to participate in the decision-making of PPP projects




	
BI2

	
I am willing to participate in the supervision of PPP projects




	
BI3

	
I hope to be involved in the early stages of PPP projects




	
BI4

	
I will recommend people around me to pay attention to information about PPP projects








AB: Attitude towards Behavior; SN: Subjective Norm; PBC: Perceived Behavioral Control; PB: Perceived Benefit; PR: Perceived Risk; BI: Behavioral Intention.













References


	



Feng, K.; Wang, S.; Li, N.; Wu, C.; Xiong, W. Balancing public and private interests through optimization of concession agreement design for user-pay PPP projects. J. Civ. Eng. Manag. 2018, 24, 116–129. [Google Scholar] [CrossRef]

	



Piri, L.; Ghezavati, V.; Hafezalkotob, A. Developing a new model for simultaneous scheduling of two grand projects based on game theory and solving the model with Benders decomposition. Front. Eng. Manag. 2020, 9, 18. [Google Scholar] [CrossRef]

	



Xu, X.X.; Zou, P.X.W. System dynamics analytical modeling approach for construction project management research: A critical review and future directions. Front. Eng. Manag. 2021, 8, 17–31. [Google Scholar] [CrossRef]

	



Song, J.B.; Zhang, H.L.; Dong, W.L. A review of emerging trends in global PPP research: Analysis and visualization. Scientometrics 2016, 107, 1111–1147. [Google Scholar] [CrossRef]

	



Cui, C.Y.; Liu, Y.; Hope, A.; Wang, J.P. Review of studies on the public private partnerships (PPP) for infrastructure projects. Int. J. Proj. Manag. 2018, 36, 773–794. [Google Scholar] [CrossRef]

	



Li, H.M.; Xia, Q.; Wen, S.P.; Wang, L.Y.; Lv, L.L. Identifying Factors Affecting the Sustainability of Water Environment Treatment Public-Private Partnership Projects. Adv. Civ. Eng. 2019, 2019, 7907234. [Google Scholar] [CrossRef]

	



Brinkerhoff, D.W.; Brinkerhoff, J.M. Public–private partnerships: Perspectives on purposes, publicness, and good governance. Public Adm. Dev. 2011, 31, 2–14. [Google Scholar] [CrossRef]

	



Ahmed, S.A.; Ali, S.M. People as partners: Facilitating people’s participation in public–private partnerships for solid waste management. Habitat Int. 2006, 30, 781–796. [Google Scholar] [CrossRef]

	



Pardo-Bosch, F.; Aguado, A. Sustainability as the key to prioritize investments in public infrastructures. Environ. Impact Assess. Rev. 2016, 60, 40–51. [Google Scholar] [CrossRef]

	



Kantamaturapoj, K.; Piyajun, G.; Wibulpolprasert, S. Stakeholder’s opinion of public participation in Thai environmental and health impact assessment. Impact Assess. Proj. Apprais. 2018, 36, 429–441. [Google Scholar] [CrossRef]

	



Chanchitpricha, C.; Morrison-Saunders, A.; Bond, A. Investigating the effectiveness of strategic environmental assessment in Thailand. Impact Assess. Proj. Apprais. 2019, 37, 356–368. [Google Scholar] [CrossRef]

	



Fuladlu, K. Environmental parameters for campus outdoor space: A microclimate analysis of the Eastern Mediterranean University (EMU) campus. J. Green Build. 2021, 16, 217–236. [Google Scholar] [CrossRef]

	



Bao, Z.; Lu, W.; Chi, B.; Yuan, H.; Hao, J. Procurement innovation for a circular economy of construction and demolition waste: Lessons learnt from Suzhou, China. Waste Manag. 2019, 99, 12–21. [Google Scholar] [CrossRef]

	



Hou, C.; Wen, Y.; He, Y.; Liu, X.; Wang, M.; Zhang, Z.; Fu, H. Public stereotypes of recycled water end uses with different human contact: Evidence from event-related potential (ERP). Resour. Conserv. Recycl. 2021, 168, 105464. [Google Scholar] [CrossRef]

	



Chen, C.; Hubbard, M.; Liao, C.-S. When public–private partnerships fail: Analysing citizen engagement in public–private partnerships–cases from Taiwan and China. Public Manag. Rev. 2013, 15, 839–857. [Google Scholar] [CrossRef]

	



Riccio, L.J. Commentary: Public–Private Partnerships: Pitfalls and Possibilities. Public Adm. Rev. 2014, 74, 50–51. [Google Scholar] [CrossRef]

	



Xie, L.-l.; Xia, B.; Hu, Y.; Shan, M.; Le, Y.; Chan, A.P.C. Public participation performance in public construction projects of South China: A case study of the Guangzhou Games venues construction. Int. J. Proj. Manag. 2017, 35, 1391–1401. [Google Scholar] [CrossRef]

	



Liu, Z.-Z.; Zhu, Z.-W.; Wang, H.-J.; Huang, J. Handling social risks in government-driven mega project: An empirical case study from West China. Int. J. Proj. Manag. 2016, 34, 202–218. [Google Scholar] [CrossRef]

	



Kang, S.; Mulaphong, D.; Hwang, E.; Chang, C.-K. Public-private partnerships in developing countries: Factors for successful adoption and implementation. Int. J. Public Sect. Manag. 2018, 32, 334–351. [Google Scholar] [CrossRef]

	



Liu, Y.; Sun, C.J.Y.; Xia, B.; Cui, C.Y.; Coffey, V. Impact of community engagement on public acceptance towards waste-to-energy incineration projects: Empirical evidence from China. Waste Manag. 2018, 76, 431–442. [Google Scholar] [CrossRef]

	



Li, Y.; Homburg, V.; De Jong, M.; Koppenjan, J. Government responses to environmental conflicts in urban China: The case of the Panyu waste incineration power plant in Guangzhou. J. Clean. Prod. 2016, 134, 354–361. [Google Scholar] [CrossRef]

	



Wei, Y.; Li, Y.; Liu, X.; Wu, M. Sustainable development and green gross domestic product assessments in megacities based on the emergy analysis method—A case study of Wuhan. Sustain. Dev. 2019, 28, 294–307. [Google Scholar] [CrossRef]

	



Osei-Kyei, R.; Chan, A.P.C. Implementing public-private partnership (PPP) policy for public construction projects in Ghana: Critical success factors and policy implications. Int. J. Constr. Manag. 2017, 17, 113–123. [Google Scholar] [CrossRef]

	



CPPPC. Project Management Library of National PPP Integrated Information Platform. 2019. Available online: http://www.cpppc.org:8086/pppcentral/map/toPPPMap.do (accessed on 31 January 2019).

	



Zhou, Y.; Hou, L.; Yang, Y.; Chong, H.-Y.; Moon, S. A comparative review and framework development on public participation for decision-making in Chinese public projects. Environ. Impact Assess. Rev. 2019, 75, 79–87. [Google Scholar] [CrossRef]

	



O’Faircheallaigh, C. Public participation and environmental impact assessment: Purposes, implications, and lessons for public policy making. Environ. Impact Assess. Rev. 2010, 30, 19–27. [Google Scholar] [CrossRef]

	



Yuan, J.F.; Li, W.; Guo, J.Y.; Zhao, X.B.; Skibniewski, M.J. Social Risk Factors of Transportation PPP Projects in China: A Sustainable Development Perspective. Int. J. Environ. Res. Public Health 2018, 15, 1323. [Google Scholar] [CrossRef]

	



Wu, Z.; Yang, K.; Xue, H.; Zuo, J.; Li, S. Major barriers to information sharing in reverse logistics of construction and demolition waste. J. Clean. Prod. 2022, 350, 131331. [Google Scholar] [CrossRef]

	



Hemmersam, P.; Martin, N.; Westvang, E.; Aspen, J.; Morrison, A. Exploring urban data visualization and public participation in planning. J. Urban Technol. 2015, 22, 45–64. [Google Scholar] [CrossRef]

	



Glucker, A.N.; Driessen, P.P.J.; Kolhoff, A.; Runhaar, H.A.C. Public participation in environmental impact assessment: Why, who and how? Environ. Impact Assess. Rev. 2013, 43, 104–111. [Google Scholar] [CrossRef]

	



Wu, Z.; Yu, A.T.W.; Poon, C.S. Promoting effective construction and demolition waste management towards sustainable development: A case study of Hong Kong. Sustain. Dev. 2020, 28, 1713–1724. [Google Scholar] [CrossRef]

	



Bengtsson, Å.; Christensen, H. Ideals and actions: Do citizens’ patterns of political participation correspond to their conceptions of democracy? Gov. Oppos. 2016, 51, 234–260. [Google Scholar] [CrossRef]

	



Raposo, A.; Durão, A.; Morais, M.M.; Vasconcelos, L. Public Participation: A Tool for Water Conservation and Environmental Management. In Proceedings of the 1st International Congress on Engineering and Sustainability in the XXI Century—INCREaSE 2017, Faro, Portugal, 11–13 October 2017; pp. 583–593. [Google Scholar]

	



Innes, J.E.; Booher, D.E. Reframing public participation: Strategies for the 21st century. Plan. Theory Pract. 2004, 5, 419–436. [Google Scholar] [CrossRef]

	



Bingham, L.B.; O’Leary, R.; Carlson, C. Frameshifting: Lateral thinking for collaborative public management. In Big Ideas in Collaborative Public Management; Routledge: Abingdon-on-Thames, UK, 2014; pp. 13–26. [Google Scholar]

	



Demirag, I. Towards Better Governance and Accountability: Exploring the Relationships between the Public, Private and the Community: Introduction. J. Corp. Citizsh. 2004, Autumn, 19–26. [Google Scholar]

	



Majamaa, W.; Junnila, S.; Doloi, H.; Niemistö, E. End-user oriented public-private partnerships in real estate industry. Int. J. Strateg. Prop. Manag. 2008, 12, 1–17. [Google Scholar] [CrossRef]

	



Ng, S.T.; Wong, J.M.; Wong, K.K. A public private people partnerships (P4) process framework for infrastructure development in Hong Kong. Cities 2013, 31, 370–381. [Google Scholar] [CrossRef]

	



Li, C.D.; Li, X.L.; Wang, Y. Evolutionary Game Analysis of the Supervision Behavior for Public-Private Partnership Projects with Public Participation. Math. Probl. Eng. 2016, 2016, 8. [Google Scholar] [CrossRef]

	



Song, D.R.; Sun, Y.; Fan, Y. An Evolutionary Game Model on Public Participation in Public-Private Partnerships. Adv. Civ. Eng. 2020, 2020, 14. [Google Scholar] [CrossRef]

	



Wang, Y.L.; Gao, R.L. Risk Distribution and Benefit Analysis of PPP Projects Based on Public Participation. Int. J. Strateg. Prop. Manag. 2020, 24, 215–225. [Google Scholar] [CrossRef]

	



Li, H.M.; Wang, F.Q.; Lv, L.L.; Xia, Q.; Wang, L.Y. Evolutionary game analysis of government supervision and private sector ecological technology innovation behavior for water environment treatment PPP projects on the basis of public participation. Can. J. Civ. Eng. 2022, 49, 41–51. [Google Scholar] [CrossRef]

	



Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [Google Scholar] [CrossRef]

	



Kuo, N.-W.; Dai, Y.-Y. Applying the theory of planned behavior to predict low-carbon tourism behavior: A modified model from Taiwan. Int. J. Technol. Hum. Interact. 2012, 8, 45–62. [Google Scholar] [CrossRef]

	



Wu, Z.; Jiang, M.; Li, H.; Luo, X.; Li, X. Investigating the Critical Factors of Professionals’ BIM Adoption Behavior Based on the Theory of Planned Behavior. Int. J. Environ. Res. Public Health 2021, 18, 3022. [Google Scholar] [CrossRef]

	



Wu, Z.; Yu, A.T.W.; Shen, L. Investigating the determinants of contractor’s construction and demolition waste management behavior in Mainland China. Waste Manag. 2017, 60, 290–300. [Google Scholar] [CrossRef] [PubMed]

	



Bagozzi, R.P.; Nataraajan, R. The year 2000: Looking forward. Psychol. Mark. 2000, 17, 1–11. [Google Scholar] [CrossRef]

	



Joshi, Y.; Rahman, Z. Factors affecting green purchase behaviour and future research directions. Int. Strateg. Manag. Rev. 2015, 3, 128–143. [Google Scholar] [CrossRef]

	



Li, J.; Tam, V.W.; Zuo, J.; Zhu, J. Designers’ attitude and behaviour towards construction waste minimization by design: A study in Shenzhen, China. Resour. Conserv. Recycl. 2015, 105, 29–35. [Google Scholar] [CrossRef]

	



Shaw, D.; Shiu, E.; Clarke, I. The contribution of ethical obligation and self-identity to the theory of planned behaviour: An exploration of ethical consumers. J. Mark. Manag. 2000, 16, 879–894. [Google Scholar] [CrossRef]

	



Turcanu, C.; Perko, T.; Laes, E. Public participation processes related to nuclear research installations: What are the driving factors behind participation intention? Public Underst. Sci. 2014, 23, 331–347. [Google Scholar] [CrossRef]

	



Martin, V.; Christidis, L.; Lloyd, D.; Pecl, G. Understanding drivers, barriers and information sources for public participation in marine citizen science. J. Sci. Commun. 2016, 15, 1–19. [Google Scholar] [CrossRef]

	



Ma, J.; Hipel, K.W.; Hanson, M.L.; Cai, X.; Liu, Y. An analysis of influencing factors on municipal solid waste source-separated collection behavior in Guilin, China by Using the Theory of Planned Behavior. Sustain. Cities Soc. 2018, 37, 336–343. [Google Scholar] [CrossRef]

	



Cheng, S.; Lam, T.; Hsu, C.H. Negative word-of-mouth communication intention: An application of the theory of planned behavior. J. Hosp. Tour. Res. 2006, 30, 95–116. [Google Scholar] [CrossRef]

	



Chan, K. Mass communication and pro-environmental behaviour: Waste recycling in Hong Kong. J. Environ. Manag. 1998, 52, 317–325. [Google Scholar] [CrossRef]

	



Paul, J.; Modi, A.; Patel, J. Predicting green product consumption using theory of planned behavior and reasoned action. J. Retail. Consum. Serv. 2016, 29, 123–134. [Google Scholar] [CrossRef]

	



Drazkiewicz, A.; Challies, E.; Newig, J. Public participation and local environmental planning: Testing factors influencing decision quality and implementation in four case studies from Germany. Land Use Policy 2015, 46, 211–222. [Google Scholar] [CrossRef]

	



Rivera-Camino, J. Corporate environmental market responsiveness: A model of individual and organizational drivers. J. Bus. Res. 2012, 65, 402–411. [Google Scholar] [CrossRef]

	



Park, H.S. Relationships among attitudes and subjective norms: Testing the theory of reasoned action across cultures. Commun. Stud. 2000, 51, 162–175. [Google Scholar] [CrossRef]

	



Harrison, D.A. Volunteer motivation and attendance decisions: Competitive theory testing in multiple samples from a homeless shelter. J. Appl. Psychol. 1995, 80, 371. [Google Scholar] [CrossRef]

	



Boyd, N.G.; Vozikis, G.S. The influence of self-efficacy on the development of entrepreneurial intentions and actions. Entrep. Theory Pract. 1994, 18, 63–77. [Google Scholar] [CrossRef]

	



Conner, M.; Abraham, C. Conscientiousness and the theory of planned behavior: Toward a more complete model of the antecedents of intentions and behavior. Personal. Soc. Psychol. Bull. 2001, 27, 1547–1561. [Google Scholar] [CrossRef]

	



Taylor, S.; Todd, P. Assessing IT usage: The role of prior experience. MIS Q. 1995, 19, 561–570. [Google Scholar] [CrossRef]

	



Gauthier, M.; Simard, L.; Waaub, J.-P. Public participation in strategic environmental assessment (SEA): Critical review and the Quebec (Canada) approach. Environ. Impact Assess. Rev. 2011, 31, 48–60. [Google Scholar] [CrossRef]

	



Keller, K.L. Conceptualizing, measuring, and managing customer-based brand equity. J. Mark. 1993, 57, 1–22. [Google Scholar] [CrossRef]

	



Delafrooz, N.; Paim, L.H.; Khatibi, A. Understanding consumers internet purchase intention in Malaysia. Afr. J. Bus. Manag. 2011, 5, 2837–2846. [Google Scholar]

	



Lai, A.W. Consumer values, product benefits and customer value: A consumption behavior approach. ACR N. Am. Adv. 1995, 22, 381–387. [Google Scholar]

	



Hartmann, P.; Apaolaza-Ibáñez, V. Consumer attitude and purchase intention toward green energy brands: The roles of psychological benefits and environmental concern. J. Bus. Res. 2012, 65, 1254–1263. [Google Scholar] [CrossRef]

	



Hsu, C.-L.; Lin, J.C.-C. What drives purchase intention for paid mobile apps?–An expectation confirmation model with perceived value. Electron. Commer. Res. Appl. 2015, 14, 46–57. [Google Scholar] [CrossRef]

	



Sheau-Fen, Y.; Sun-May, L.; Yu-Ghee, W. Store brand proneness: Effects of perceived risks, quality and familiarity. Australas. Mark. J. 2012, 20, 48–58. [Google Scholar] [CrossRef]

	



Mieres, C.G.; Martín, A.M.D.; Gutiérrez, J.A.T. Influence of perceived risk on store brand proneness. Int. J. Retail Distrib. Manag. 2006, 34, 761–772. [Google Scholar] [CrossRef]

	



Kraft, M.E.; Clary, B.B. Citizen participation and the NIMBY syndrome: Public response to radioactive waste disposal. West. Political Q. 1991, 44, 299–328. [Google Scholar] [CrossRef]

	



Mitchell, V.-W. Consumer perceived risk: Conceptualisations and models. Eur. J. Mark. 1999, 33, 163–195. [Google Scholar] [CrossRef]

	



Zeng, J.; Wei, J.; Zhu, W.; Zhao, D.; Lin, X. Residents’ behavioural intentions to resist the nuclear power plants in the vicinity: An application of the protective action decision model. J. Risk Res. 2017, 22, 382–400. [Google Scholar] [CrossRef]

	



Li, W.; Zhong, H.; Jing, N.; Fan, L. Research on the impact factors of public acceptance towards NIMBY facilities in China–A case study on hazardous chemicals factory. Habitat Int. 2019, 83, 11–19. [Google Scholar] [CrossRef]

	



McKelvie, S.J. Graphic rating scales—How many categories? Br. J. Psychol. 1978, 69, 185–202. [Google Scholar] [CrossRef]

	



Chyung, S.Y.; Roberts, K.; Swanson, I.; Hankinson, A. Evidence-based survey design: The use of a midpoint on the Likert scale. Perform. Improv. 2017, 56, 15–23. [Google Scholar] [CrossRef]

	



Ajzen, I. Constructing a TPB Questionnaire: Conceptual and Methodological Considerations. 2002. Available online: http://people.umass.edu/aizen/pdf/tpb.measurement.pdf (accessed on 15 March 2022).

	



Boyer, E.J.; Van Slyke, D.M.; Rogers, J.D. An empirical examination of public involvement in public-private partnerships: Qualifying the benefits of public involvement in PPPs. J. Public Adm. Res. Theory 2015, 26, 45–61. [Google Scholar] [CrossRef]

	



Zhang, D.; Huang, G.; Yin, X.; Gong, Q. Residents’ waste separation behaviors at the source: Using SEM with the theory of planned behavior in Guangzhou, China. Int. J. Environ. Res. Public Health 2015, 12, 9475–9491. [Google Scholar] [CrossRef]

	



Miśkowiec, M.; Gorczyca, K.M. Public Participation in Local Regeneration Programmes in Poland: Case Study of Olkusz. Int. J. E-Plan. Res. 2018, 7, 44–60. [Google Scholar] [CrossRef]

	



Fares, F.; Taha, D.S.; Sayad, Z.T.E. Achieving public participation in inaccessible areas using virtual reality a case study of Beit Hanoun–Gaza–Palestine. Alex. Eng. J. 2018, 57, 1821–1828. [Google Scholar] [CrossRef]

	



Ajzen, I.; Madden, T.J. Prediction of goal-directed behavior: Attitudes, intentions, and perceived behavioral control. J. Exp. Soc. Psychol. 1986, 22, 453–474. [Google Scholar] [CrossRef]

	



Ma, J.; Hipel, K.W.; Hanson, M.L. Public participation in municipal solid waste source-separated collection in Guilin, China: Status and influencing factors. J. Environ. Plan. Manag. 2017, 60, 2174–2191. [Google Scholar] [CrossRef]

	



Hartley, N.; Wood, C. Public participation in environmental impact assessment—Implementing the Aarhus Convention. Environ. Impact Assess. Rev. 2005, 25, 319–340. [Google Scholar] [CrossRef]

	



Mathur, S. Impact of transportation and other jurisdictional-level infrastructure and services on housing prices. J. Urban Plan. Dev. 2008, 134, 32–41. [Google Scholar] [CrossRef]

	



Bogheanu, M. Public-private partnership, development alternative for health tourism. Int. J. Responsible Tour. 2013, 2, 39. [Google Scholar]

	



Gibson, H.; Davies, B. The impact of public private partnerships on education: A case study of Sewell Group Plc and Victoria Dock Primary School. Int. J. Educ. Manag. 2008, 22, 74–89. [Google Scholar] [CrossRef]

	



Garvin, M.J. Enabling development of the transportation public-private partnership market in the United States. J. Constr. Eng. Manag. 2009, 136, 402–411. [Google Scholar] [CrossRef]

	



Min, J.H.; Jang, W.; Han, S.H.; Kim, D.; Kwak, Y.H. How conflict occurs and what causes conflict: Conflict analysis framework for public infrastructure projects. J. Manag. Eng. 2018, 34, 04018019. [Google Scholar] [CrossRef]

	



Sun, H.; Liang, Y.; Wang, Y. Grey Clustering Evaluation for the Cooperation Efficiency of PPP Project: Taking Beijing Metro Line 4 as an Example. Math. Probl. Eng. 2019, 2019, 8232731. [Google Scholar] [CrossRef]

	



Huang, C.; Yang, J. Importance of SEA in China—The Case of Three Gorges Dam Project. In Implementing Strategic Environmental Assessment; Springer: Berlin/Heidelberg, Germany, 2005; pp. 331–345. [Google Scholar]

	



Richardson, T.; Dusik, J.; Jindrova, P. Parallel public participation: An answer to inertia in decision-making. Environ. Impact Assess. Rev. 1998, 18, 201–216. [Google Scholar] [CrossRef]

	



Nadlifatin, R.; Razif, M.; Lin, S.-C.; Persada, S.F.; Belgiawan, P.F. An assessment model of Indonesian citizens’ intention to participate on environmental impact assessment (EIA): A behavioral perspective. Procedia Environ. Sci. 2015, 28, 3–10. [Google Scholar] [CrossRef]

	



Bortoleto, A.P.; Kurisu, K.H.; Hanaki, K. Model development for household waste prevention behaviour. Waste Manag. 2012, 32, 2195–2207. [Google Scholar] [CrossRef]

	



Mueller, R.O. Structural equation modeling: Back to basics. Struct. Equ. Modeling Multidiscip. J. 1997, 4, 353–369. [Google Scholar] [CrossRef]

	



Wright, K.B. Researching Internet-based populations: Advantages and disadvantages of online survey research, online questionnaire authoring software packages, and web survey services. J. Comput.-Mediat. Commun. 2005, 10, JCMC1034. [Google Scholar] [CrossRef]

	



Sambasivan, M.; Soon, Y.W. Causes and effects of delays in Malaysian construction industry. Int. J. Proj. Manag. 2007, 25, 517–526. [Google Scholar] [CrossRef]

	



Atkinson, R.; Flint, J. Accessing hidden and hard-to-reach populations: Snowball research strategies. Soc. Res. Update 2001, 33, 1–4. [Google Scholar]

	



Handcock, M.S.; Gile, K.J. Comment: On the concept of snowball sampling. Sociol. Methodol. 2011, 41, 367–371. [Google Scholar] [CrossRef]

	



West, S.G.; Taylor, A.B.; Wu, W. Model fit and model selection in structural equation modeling. Handb. Struct. Equ. Modeling 2012, 1, 209–231. [Google Scholar]

	



Singh, M.P.; Chakraborty, A.; Roy, M. Developing an extended theory of planned behavior model to explore circular economy readiness in manufacturing MSMEs, India. Resour. Conserv. Recycl. 2018, 135, 313–322. [Google Scholar] [CrossRef]

	



Davenport, E.C.; Davison, M.L.; Liou, P.Y.; Love, Q.U. Reliability, dimensionality, and internal consistency as defined by Cronbach: Distinct albeit related concepts. Educ. Meas. Issues Pract. 2015, 34, 4–9. [Google Scholar] [CrossRef]

	



Hong, J.-C.; Lin, P.-H.; Hsieh, P.-C. The effect of consumer innovativeness on perceived value and continuance intention to use smartwatch. Comput. Hum. Behav. 2017, 67, 264–272. [Google Scholar] [CrossRef]

	



Bland, J.M.; Altman, D.G. Statistics notes: Cronbach’s alpha. BMJ 1997, 314, 572. [Google Scholar] [CrossRef]

	



Bagozzi, R.P.; Yi, Y. On the evaluation of structural equation models. J. Acad. Mark. Sci. 1988, 16, 74–94. [Google Scholar] [CrossRef]

	



Var, I. Multivariate data analysis. Vectors 1998, 8, 125–136. [Google Scholar]

	



Al-Debei, M.M.; Akroush, M.N.; Ashouri, M.I. Consumer attitudes towards online shopping: The effects of trust, perceived benefits, and perceived web quality. Internet Res. 2015, 25, 707–733. [Google Scholar] [CrossRef]

	



Sun, L.; Yung, E.H.; Chan, E.H.; Zhu, D. Issues of NIMBY conflict management from the perspective of stakeholders: A case study in Shanghai. Habitat Int. 2016, 53, 133–141. [Google Scholar] [CrossRef]

	



Liu, Z.; Liao, L.; Mei, C. Not-in-my-backyard but let’s talk: Explaining public opposition to facility siting in urban China. Land Use Policy 2018, 77, 471–478. [Google Scholar] [CrossRef]

	



Johnson, T. Environmentalism and NIMBYism in China: Promoting a rules-based approach to public participation. Environ. Politics 2010, 19, 430–448. [Google Scholar] [CrossRef]

	



Higgs, G.; Berry, R.; Kidner, D.; Langford, M. Using IT approaches to promote public participation in renewable energy planning: Prospects and challenges. Land Use Policy 2008, 25, 596–607. [Google Scholar] [CrossRef]

	



French, S.; Bayley, C. Public participation: Comparing approaches. J. Risk Res. 2011, 14, 241–257. [Google Scholar] [CrossRef]

	



Callahan, K. Citizen participation: Models and methods. Int. J. Public Adm. 2007, 30, 1179–1196. [Google Scholar] [CrossRef]

	



Janse, G.; Konijnendijk, C.C. Communication between science, policy and citizens in public participation in urban forestry—Experiences from the Neighbourwoods project. Urban For. Urban Green. 2007, 6, 23–40. [Google Scholar] [CrossRef]

	



Li, T.H.; Ng, S.T.; Skitmore, M. Public participation in infrastructure and construction projects in China: From an EIA-based to a whole-cycle process. Habitat Int. 2012, 36, 47–56. [Google Scholar] [CrossRef]








[image: Ijerph 19 05192 g001 550] 





Figure 1. Theoretical model of Theory of Planned Behavior (Ajzen, 1991). 
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Figure 2. The preliminary theoretical model. 
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Figure 3. The initial structure model. 
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Figure 4. Standardized estimation of the final model. 
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Table 1. Demographic characteristics of the respondents.
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	Characteristic
	Distribution of Answers





	Gender
	Male: 48.4%; Female: 51.6%



	Age
	<20: 3.6%; 20–29: 76%; 30–39: 12.7%; 40–49: 5.4%; ≥50: 2.3%



	Education level
	PhD: 6.8%; Master: 31.7%; Bachelor: 52.5%; College or below: 5.4%



	Workplace
	Government department: 6.8%; Public institution: 12.2%; State-owned enterprise: 5.4%; Private enterprise: 21.7%; Others: 45.3%
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Table 2. Testing coefficients in the measurement model.






Table 2. Testing coefficients in the measurement model.





	
Constructs

	
Items

	
Item Loadings

	
Cronbach’s α






	
AB

	
AB1

	
0.66 ***

	
0.857




	
AB2

	
0.72 ***




	
AB3

	
0.79 ***




	
AB4

	
0.70 ***




	
AB5

	
0.83 ***




	
SN

	
SN1

	
0.75 ***

	
0.879




	
SN2

	
0.87 ***




	
SN3

	
0.89 ***




	
SN4

	
0.68 ***




	
SN5

	
0.66 ***




	
PBC

	
PBC1

	
0.86 ***

	
0.827




	
PBC2

	
0.88 ***




	
PBC3

	
0.63 ***




	
PBC4

	
0.63 ***




	
PBC5

	
0.43 ***




	
PR

	
PR1

	
0.90 ***

	
0.932




	
PR2

	
0.91 ***




	
PR3

	
0.87 ***




	
PR4

	
0.81 ***




	
PR5

	
0.79 ***




	
PB

	
PB1

	
0.58 ***

	
0.834




	
PB2

	
0.80 ***




	
PB3

	
0.84 ***




	
PB4

	
0.55 ***




	
PB5

	
0.77 ***




	
BI

	
BI1

	
0.82 ***

	
0.855




	
BI2

	
0.79 ***




	
BI3

	
0.74 ***




	
BI4

	
0.75 ***








AB: Attitude towards Behavior; SN: Subjective Norm; PBC: Perceived Behavioral Control; PB: Perceived Benefit; PR: Perceived Risk; BI: Behavioral Intention; ***: p < 0.001.
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Table 3. Goodness-of-fit of the measurement model.






Table 3. Goodness-of-fit of the measurement model.





	
Goodness-of-Fit Measure

	
Level of Acceptance Fit

	
Fit Statistics






	
Absolute fit

	
CMIN/DF

	
1~2 good

	
1.788




	
GFI

	
>0.80 acceptable; >0.90 good

	
0.844




	
AGFI

	
>0.80 acceptable; >0.90 good

	
0.808




	
RMSEA

	
<0.10 acceptable; <0.08 good

	
0.060




	
Incremental fit

	
IFL

	
>0.90

	
0.930




	
CFI

	
>0.90

	
0.929




	
Simple fit

	
PNFI

	
>0.50

	
0.746




	
PGFI

	
>0.50

	
0.686








CMIN/DF: Chi-Square Fit Statistics/Degree of Freedom; GFI: Goodness-of-Fit Index; AGFI: Absolute Goodness-of-Fit Indices; RMSEA: Root Mean Square Error of Approximation; IFL: Incremental Fit Index; CFI: Comparative Fit Index; PNFI: Parsimony-Adjusted Measures Index; PGFI: Parsimony Goodness-of-Fit Index.
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Table 4. Goodness-of-fit of the structure model.






Table 4. Goodness-of-fit of the structure model.





	
Goodness-of-Fit Measure

	
Level of Acceptance Fit

	
Fit Statistics






	
Absolute fit

	
CMIN/DF

	
1~2 good

	
2.020




	
GFI

	
>0.8 acceptable; >0.9 good

	
0.827




	
AGFI

	
>0.8 acceptable; >0.9 good

	
0.790




	
RMSEA

	
<0.1 acceptable; <0.08 good

	
0.068




	
Incremental fit

	
IFL

	
>0.9 good

	
0.908




	
CFI

	
>0.9 good

	
0.907




	
Simple fit

	
PNFI

	
>0.5 good

	
0.738




	
PGFI

	
>0.5 good

	
0.804








CMIN/DF: Chi-Square Fit Statistics/Degree of Freedom; GFI: Goodness-of-Fit Index; AGFI: Absolute Goodness-of-Fit Indices; RMSEA: Root Mean Square Error of Approximation; IFL: Incremental Fit Index; CFI: Comparative Fit Index; PNFI: Parsimony-Adjusted Measures Index; PGFI: Parsimony Goodness-of-Fit Index.
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Table 5. Regression weights in the initial model.






Table 5. Regression weights in the initial model.














	
	
	
	Estimate
	S.E.
	C.R.
	p





	BI
	<---
	AB
	0.334
	0.094
	3.532
	***



	BI
	<---
	SN
	0.262
	0.078
	3.361
	***



	BI
	<---
	PBC
	0.119
	0.062
	1.931
	0.053



	BI
	<---
	PR
	0.151
	0.051
	2.961
	0.003



	BI
	<---
	PB
	0.176
	0.116
	1.523
	0.128



	AB1
	<---
	AB
	1.000
	
	
	



	AB2
	<---
	AB
	1.030
	0.113
	9.130
	***



	AB3
	<---
	AB
	1.226
	0.126
	9.698
	***



	AB4
	<---
	AB
	0.976
	0.112
	8.742
	***



	AB5
	<---
	AB
	1.264
	0.126
	10.036
	***



	SN1
	<---
	SN
	1.000
	
	
	



	SN2
	<---
	SN
	1.208
	0.090
	13.496
	***



	SN3
	<---
	SN
	1.165
	0.088
	13.245
	***



	SN4
	<---
	SN
	1.007
	0.103
	9.803
	***



	SN5
	<---
	SN
	0.898
	0.095
	9.504
	***



	PBC1
	<---
	PBC
	1.000
	
	
	



	PBC2
	<---
	PBC
	1.091
	0.070
	15.571
	***



	PBC3
	<---
	PBC
	0.824
	0.085
	9.699
	***



	PBC4
	<---
	PBC
	0.750
	0.081
	9.302
	***



	PR1
	<---
	PR
	1.000
	
	
	



	PR2
	<---
	PR
	1.125
	0.054
	20.922
	***



	PR3
	<---
	PR
	1.040
	0.056
	18.545
	***



	PR4
	<---
	PR
	1.038
	0.063
	16.389
	***



	PR5
	<---
	PR
	0.978
	0.062
	15.761
	***



	PB1
	<---
	PB
	1.000
	
	
	



	PB2
	<---
	PB
	1.265
	0.146
	8.683
	***



	PB3
	<---
	PB
	1.361
	0.154
	8.849
	***



	PB4
	<---
	PB
	0.876
	0.126
	6.966
	***



	PB5
	<---
	PB
	1.263
	0.148
	8.525
	***



	BI1
	<---
	BI
	1.000
	
	
	



	BI2
	<---
	BI
	0.985
	0.080
	12.325
	***



	BI3
	<---
	BI
	1.048
	0.093
	11.223
	***



	BI4
	<---
	BI
	0.988
	0.086
	11.449
	***







AB: Attitude towards Behavior; SN: Subjective Norm; PBC: Perceived Behavioral Control; PB: Perceived Benefit; PR: Perceived Risk; BI: Behavioral Intention; ***: p < 0.001.
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Table 6. Goodness-of-fit of the final model.






Table 6. Goodness-of-fit of the final model.





	
Goodness-of-Fit Measure

	
Level of Acceptance fit

	
Fit Statistics






	
Absolute fit

	
CMIN/DF

	
1~2 good

	
1.739




	
GFI

	
>0.8 acceptable; >0.9 good

	
0.872




	
AGFI

	
>0.8 acceptable; >0.9 good

	
0.837




	
RMSEA

	
<0.1 acceptable; <0.08 good

	
0.058




	
Incremental fit

	
IFL

	
>0.9 good

	
0.948




	
CFI

	
>0.9 good

	
0.939




	
Simple fit

	
PNFI

	
>0.5 good

	
0.760




	
PGFI

	
>0.5 good

	
0.813








CMIN/DF: Chi-Square Fit Statistics/Degree of Freedom; GFI: Goodness-of-Fit Index; AGFI: Absolute Goodness-of-Fit Indices; RMSEA: Root Mean Square Error of Approximation; IFL: Incremental Fit Index; CFI: Comparative Fit Index; PNFI: Parsimony-Adjusted Measures Index; PGFI: Parsimony Goodness-of-Fit Index.
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Table 7. Regression weights in the final model.






Table 7. Regression weights in the final model.














	
	
	
	Estimate
	S.E.
	C.R.
	p





	BI
	<---
	AB
	0.393
	0.082
	4.772
	***



	BI
	<---
	SN
	0.262
	0.078
	3.378
	***



	BI
	<---
	PBC
	0.124
	0.063
	1.978
	0.048



	BI
	<---
	PR
	0.182
	0.049
	3.701
	***



	AB1
	<---
	AB
	1.000
	
	
	



	AB2
	<---
	AB
	1.010
	0.110
	9.203
	***



	AB3
	<---
	AB
	1.214
	0.123
	9.840
	***



	AB4
	<---
	AB
	0.965
	0.109
	8.844
	***



	AB5
	<---
	AB
	1.228
	0.122
	10.090
	***



	SN1
	<---
	SN
	1.000
	
	
	



	SN2
	<---
	SN
	1.230
	0.087
	14.134
	***



	SN3
	<---
	SN
	1.114
	0.084
	13.315
	***



	SN4
	<---
	SN
	0.872
	0.100
	8.764
	***



	SN5
	<---
	SN
	0.825
	0.091
	9.029
	***



	PBC1
	<---
	PBC
	1.000
	
	
	



	PBC2
	<---
	PBC
	1.092
	0.070
	15.578
	***



	PBC3
	<---
	PBC
	0.824
	0.085
	9.706
	***



	PBC4
	<---
	PBC
	0.749
	0.081
	9.285
	***



	PR1
	<---
	PR
	1.000
	
	
	



	PR2
	<---
	PR
	1.084
	0.055
	19.660
	***



	PR3
	<---
	PR
	0.989
	0.058
	16.958
	***



	PR4
	<---
	PR
	1.050
	0.063
	16.630
	***



	PR5
	<---
	PR
	0.986
	0.062
	15.926
	***



	BI1
	<---
	BI
	1.000
	
	
	



	BI2
	<---
	BI
	0.983
	0.080
	12.318
	***



	BI3
	<---
	BI
	1.045
	0.093
	11.221
	***



	BI4
	<---
	BI
	0.985
	0.086
	11.440
	***



	BI
	<---
	AB
	0.393
	0.082
	4.772
	***



	BI
	<---
	SN
	0.262
	0.078
	3.378
	***



	BI
	<---
	PBC
	0.124
	0.063
	1.978
	0.048



	BI
	<---
	PR
	0.182
	0.049
	3.701
	***



	AB1
	<---
	AB
	1.000
	
	
	



	AB2
	<---
	AB
	1.010
	0.110
	9.203
	***







AB: Attitude towards Behavior; SN: Subjective Norm; PBC: Perceived Behavioral Control; PB: Perceived Benefit; PR: Perceived Risk; BI: Behavioral Intention; ***: p < 0.001.
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Table 8. Eight approaches of public participation in PPP projects.






Table 8. Eight approaches of public participation in PPP projects.





	Approach
	Average Value
	Standard Deviation
	Average Standard Error





	Internet platforms, such as Weibo or WeChat
	3.93
	0.876
	0.059



	Information disclosure or consultation provided by the government
	3.70
	0.900
	0.061



	Discussion with experts or NGOs
	3.44
	0.978
	0.066



	Newspapers, magazines, television news or other traditional media
	3.40
	0.966
	0.065



	Public lectures on PPP Projects
	3.27
	0.927
	0.062



	Community residents’ committees
	3.26
	0.983
	0.066



	Writing letters, telephone calls or site visits
	3.06
	1.021
	0.069



	Assemblies or parades
	2.73
	1.132
	0.076
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