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Abstract
Background: Photovoltaic Poverty Alleviation Projects (PPAPs) have been implemented in Chinese rural areas since 2014. As a new energy policy, PPAPs have
played an important role in alleviating rural poverty. However, the adoption of solar PV faces multiple barriers from the perspective of beneficiaries. Therefore,
this study basically aims to discuss and analyze factors affecting beneficiaries’ satisfaction and their trust in State Grid, promoting the adoption of solar PV.
Methods: Based on the integrated American Customer Satisfaction Index (ACSI) and Unified Theory of Acception and Use of Technology (UTAUT) model, this
study uses the Structural Equation Model (SEM) to reveal how the beneficiaries’ satisfaction enhance their trust in State Grid. The data were obtained from a
survey of 928 PPAPs’ beneficiaries by stratified and random sampling in Chinese rural areas.
Results: The results confirm that environmental perception in this study positively impacts on beneficiaries’ satisfaction. And perceived quality also has a
positive effect on beneficiaries’ satisfaction and trust in State Grid, however, social influence has a negative impact on beneficiaries’ satisfaction; behavior
expectation can directly promote beneficiaries’ satisfaction, while indirectly propel their trust in State Grid.
Conclusions: This study constructs an integrated customer satisfaction model from the perspective of beneficiaries and proposes relevant measures to
promote the adoption of solar PV that can be applied to poverty reduction of other developing countries worldwide.

Background
Nowadays, the global energy system has accelerated the transition to being low-carbon. It has become an inevitable requirement to build a green-cycle and
low-carbon energy system for social development, while the solar and other renewable energies have showed huge potential and great prospect. Since 2014,
the Chinese government has been implementing the construction of Photovoltaic Poverty Alleviation Projects (PPAPs) which is in conformity to the concept of
green development, making great efforts to accelerate the speed of rural poverty alleviation [27]. From 2015 to 2017, National Energy Administration has
issued the special construction scales of PPAPs for 1.5 million kilowatts, 5.16 million kilowatts and 4.19 million kilowatts respectively for three consecutive
years. As of 2019, the National Energy Administration has issued a total of 17.12 million kilowatts of PV poverty alleviation, which can help 2.88 million
poverty-stricken households in China [66].
China’s PPAPs mainly include four types: household PV power station, village-level PV power station, greenhouse PV power station, and commercial PV power
station for poverty alleviation. The beneficiaries in this research mainly benefit from three types, i.e., household, village-level, and commercial PV power
stations for poverty alleviation.
However, as an innovative and targeted poverty reduction initiative, PPAPs must overcome current difficulties in order to achieve the expected results in a large
scope. In previous researches, scholars mostly study the internalities obstacles (quality of PV equipment, profit allocation mechanism, institutional framework
of energy policy management, etc.) and externalities obstacles (subsidy delays, environmental licensing challenges, etc.) to discuss the sustainable
development of PPAPs [26, 37, 52]. With the rapid development of PPAPs, more and more rural residents who are the main stakeholders of PPAPs participate
in PPAPs. Therefore, their satisfaction should not be ignored for solar PV adoption. The State Grid is a monopolistic power supply corporation in China, whose
technicians also play a major role in the progress of PPAPs. They need to proactively offer tracking services and develop a particular plan according to each
customer to ensure the safe and stable operation of PV equipment. In the case of solar projects in Ghana, the continued growth of the solar market has been
hampered by financing difficulties and the lack of local technicians and credit lines [61]. Only individuals who trust the installer and believe the solar is
beneficial are more likely to contact the installer and adopt it [67].
Therefore, it is essential to reveal how the beneficiaries’ satisfaction enhance their trust in State Grid for PPAPs. It might promote the adoption of solar PV and
contribute to poverty alleviation. To this end, this study constructs an integrated model adding the features of PPAPs and uses the AMOS software to explore
the factors affecting beneficiaries’ satisfaction. Also, it proposes relevant measures to promote the beneficiaries’ satisfaction with PPAPs, which may be
useful for other developing countries’ poverty alleviation.
The rest of this paper is arranged as follows: the existing literature is reviewed and discussed in Sect. 2. Section 3 will explain the conceptual model and
propose the research hypotheses. The methodology and the results will be introduced respectively in Sect. 4 and Sect. 5, followed by Sect. 6, with the details of
impact of the results, theoretical contributions and limitations. Finally, in Sect. 7 it will conclude this paper with policy implications.

Satisfaction theory and method
With a rapid development of satisfactory theories, scholars have adopted different theories and methods to study the satisfaction of their respective fields. In
terms of the adopted theories, grounded theory [5], three-factor theory of customer satisfaction [4] and satisfaction spillover theory [65] are widely applied to
explore the satisfaction in various fields. The most common theory is the Customer Satisfaction Index (CSI). In 1989, CSI was originally established by
Sweden [42], namely the Swedish Customer Satisfaction Barometer Index (SCSBI). Based on this, a new factor “perceived quality” was added into establish an
American Customer Satisfaction Index (ACSI) model [20]. At present, scholars also begin to adopt the extended Unified Theory of Acceptance and Use of
Technology 2 (UTAUT2) to study customer satisfaction of mobile food ordering or mobile commerce [3]. In terms of the adopted methods, qualitative methods
such as fuzzy analytic hierarchy process [69] and evaluation method based on rough set conditional information entropy [79] are adopted to establish the
attribute weight of satisfaction. Furthermore, some scholars adopted quantitative method such as cross-domain hybrid method [36] and partial least squares
method based on SEM technology [17, 51]to evaluate satisfaction.

Factors affecting satisfaction
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SEM or path analysis is mostly used in satisfaction studies to explore the causal relationship among variables [11, 77]. In the field of renewable energy, the
important factors determining consumers’ satisfaction included the image of service provider, consumer expectation, and perceived quality, etc. [51].
Specifically, in the solar PV research, the benefits of the solar household system (SHS) lifestyle and the quality of its equipment played a key role in improving
users’ satisfaction with SHS in rural Bangladesh from a quantitative perspective [34, 46]. At the same time, public’s satisfaction played a positive role in using
solar technology [33]. Information and educational campaigns about clean energy technologies might have a positive impact on home owners’ satisfaction,
leading to positive word-of-mouth recommendation and other impact [46]. In a survey of distributed solar technology adoption in rural India, it was found that
the use of home solar technology is closely related to the subjective satisfaction of home lighting [2]. In addition, scholars also analyzed other factors
affecting satisfaction, such as public trust [29], purchase intention [23], and government image [10].

Satisfaction and trust
Trust is regarded as a critical feature and a central mechanism in business transactions [64]. In the expansion of modern coal-fired power plant projects and
power grid projects, trust exerted a significant influence on public support attitudes [41, 48]. For the environmental sustainable development, companies need
to invest resources to increase customers’ green perceived value, thereby enhancing green trust and customers’ green loyalty [12]. Previous literatures have
shown there is a direct and indirect correlation between satisfaction and trust. For the former, some scholars found that the satisfaction of neighborhood
facilities was an important predictor of social trust [39]. Otherwise, the trust in local government also had a significant positive impact on urban residents’
environmental public service satisfaction, while the trust in central government had no significant impact [70]. Thus, it was necessary to improve residents’
trust in local governments with communication and cooperation. For the latter, trust played a certain intermediary or mediation role when scholars discussed
the relationship among satisfaction of service quality [8], organizational culture and leadership performance [44] and manufacturer-supplier [50]. Accordingly,
some scholars also used satisfaction as an intermediary variable to discuss the influence between trust with green perceived quality, green perceived risk [13]
and relationship benefits [19].
Overall, current researches mainly use ACSI model to explore the factors that affect the satisfaction. A few researches have begun to use UTAUT to explore it,
but few studies integrate the two models to explore the impact of users’ satisfaction and their behaviors. Therefore, this study will consider integrating ACSI
and UTAUT model adding “environmental perception” variable. In addition, most scholars investigated the relationships between satisfaction and loyalty or
complaint; few scholars explored the relationship between satisfaction and trust. Even though some scholars have explored the relationship between
satisfaction and trust, most of them discussed satisfaction and trust as an intermediary role. This study will add “trust in State Grid” as a behavioral outcome
variable for beneficiaries’ satisfaction to explore the relationship between beneficiaries’ satisfaction and their trust in State Grid.

The conceptual model
Based on the ACSI model, this study builds beneficiaries’ satisfaction index of PPAPs. Among them, perceived value is a subjective feeling of customers on
their benefits after integrating quality and price [68], while PPAPs generally involve State Grid, government, and enterprises’ behavior. Thus, the beneficiaries do
not need to afford “high investment” The total incomes of the PPAPs are directly shared by the beneficiaries or together with the State Grid and village
collectives. Therefore, we will not consider the influencing factors of perceived value in this paper. The complaint and loyalty respectively represented the
degree of users’ dissatisfaction and lack of trust in the service provided by the product [31]. This study will combine these two consequence variables into one
to explore the beneficiaries’ trust in State Grid, which includes both the beneficiaries’ judgment on the PPAPs’ services provided by the State Grid, and the
beneficiaries’ credibility on it. At the same time, “social influence” and “environmental perception” will be added to the original model in order to further explore
the factors influencing satisfaction of PPAPs. Figure 1 shows the proposed research framework of this study.

Social influence
Social influence means that the extent to which an individual perceives it significant, while others believe they should apply the new system [63]. Since solar
PV is an emerging renewable energy, the beneficiaries are not fully familiar with it. Their satisfaction with PPAPs is primarily influenced by the views, ideas,
and attitudes of others. Thus, this study defines social influence as the extent to which the beneficiaries perceive the government officials and village leaders
who persuade them to adopt solar PV. The influence of government officials or village leaders is also an external environmental impact. It was found that there
were indirect effects of environment and outcome expectation through constructing a theoretical framework of the factors influencing farmers’ participation in
the joint-stock cooperative system from self-efficiency, outcome expectation, and external environment [74]. Therefore, this study proposes the following
hypothetical path:
H1. Social influence will have a positive impact on the behavioral expectation with PPAPs.
In terms of perceived quality, social interaction was divided into “social interaction with employees” and “social interaction with peers”, simultaneously, they all
had an impact on perceived service quality [16]. Government officials and village leaders should promote residents’ awareness to understand PPAPs or the
program itself in their daily interactions. Therefore, this study proposes the following hypothetical path:
H2. Social influence will have a positive impact on the perceived quality with PPAPs.
Environmental perception is an element of judging the government’s environmental governance. The more serious the public perceive environmental pollution,
the lower the local government’s evaluation will be. Consumers’ cognition and preference for ecological technology were affected by society. Thus, it would
underestimate the potential of consumers’ choice for the emerging environmental technologies when neglecting the process of social influence [6]. Therefore,
this study proposes the following hypothetical path:
H3. Social influence will have a negative impact on environmental perception with PPAPs.
Page 3/19

It was confirmed that social influence affected citizen satisfaction through developing a model for compelling citizens to adopt e-government technology [9].
Customers could gain social acceptance from others when using a product, which would simultaneously increase social value and satisfaction [22].
Therefore, this study proposes the following hypothetical path:
H4. Social influence will have a negative impact on beneficiaries’ satisfaction with PPAPs.
Trust was an essential driving force for consumers’ shopping decisions in social commerce [40]. Consumers developed familiarity and trust in the products
when engaging in social interactions [72]. Personal factors, community factors, and social factors all significantly affected residents’ social trust, which
demonstrated that the improving of society trust not only need individual efforts but also need intermediary organizations’ progress [73]. Therefore, this study
proposes the following hypothetical path:
H5. Social influence will have a positive impact on trust in State Grid with PPAPs.

Behavioral expectation
Expectation represents both prior consumption experience with its offering and a forecast of the company’s ability to provide quality in the future [20]. The
government is involved to ensure the quality of designing and implementing PPAPs. Therefore, this study defines the behavior expectation as the degree to
which the beneficiaries expected the government’s behavior with PPAPs. In the energy sector, it was found that consumer expectation has a positive
relationship with perceived quality [51]. Otherwise, combined with the need to build a service-oriented government, public expectation was found to have a
positive impact on perceived quality [71]. Therefore, this study proposes the following hypothetical path:
H6. Behavioral expectation will have a positive impact on perceived quality with PPAPs.
A lot of researches showed that user expectation and environmental perception have direct or indirect effects on users’ satisfaction and loyalty [75], but the
relationship between them still has not been discussed. At present, PPAPs are still in a period of continuous development, and they still require subsidies and
support from the government. Only when government attaches great importance can farmers better understand the significance. Therefore, this study
proposes the following hypothetical path:
H7. Behavioral expectation will have a positive impact on environmental perception with PPAPs.
Public’s satisfaction could be jointly influenced by three variables: public expectation, perception of public service quality, and perceived difference in service
effectiveness [38]. Otherwise, passengers expectation was positively correlated with passengers’ perceived quality and their satisfaction through the analysis
of passengers’ satisfaction [59, 71]. Therefore, this study proposes the following hypothetical path:
H8. Behavioral expectations will have a positive impact on beneficiaries’ satisfaction with PPAPs.
At present, some scholars have explored the indirect effects between customer expectation and perceived trust of customer satisfaction based on ACSI model.
Customer expectation (antecedent variable) and perceived trust (result variable) is used to explore the impact on satisfaction, accordingly, customer
expectation also have an indirect effect on perceived trust through satisfaction. Some scholars found that effort expectation had a significant impact on
perceived trust as an internal belief factor for the public to use E-government [78]. Therefore, this paper proposes the following hypothetical path:
H9. Behavior expectation will have a positive impact on trust in State Grid with PPAPs.

Perceived quality
Perceived quality is the service quality that customers perceived, while the concept of service quality is defined as a comparison between expectation and
actual service performance [56]. In this paper, perceived quality is defined as the beneficiaries’ perceive quality changes in family energy use and environment
problems after the adoption of PPAPs. Scholars found that there is often a positive relationship between perceived quality and consumers’ awareness in
environmental protection [14]. Consumers will feel a high quality about the product if it has an environmental label on the package, which will also encourage
them to pay attention to environmental awareness [18]. Therefore, this study proposes the following hypothetical path:
H10. Perceived quality will have a positive impact on environmental perception with PPAPs.
Some researchers simplified the perceived service quality into three dimensions, including platform perceived service quality, bicycle entity perceived quality,
and value perceived quality. The platform and bicycle entity perceived service quality were found to significantly affect users’ satisfaction [77]. In addition, the
equipment quality of solar home systems (SHS) played an essential role in improving users’ satisfaction in rural areas [34]. Therefore, this study proposes the
following hypothetical path:
H11. Perceived quality will have a positive impact on beneficiaries’ satisfaction with PPAPs.
An indirect relationship between e-service quality and green trust was found to explore the factors influencing green purchase intention [1]. Other researchers
found that perceived quality also had a direct and positive effect on trust. Green perceived quality positively affected green trust and the relationship between
them was partially moderated by green satisfaction [12]. Therefore, this study proposes the following hypothetical path:
H12. Perceived quality will have a positive impact on trust in State Grid with PPAPs.

Environmental perception
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Environmental perception can be divided into two aspects. One refers to the image formed by the environment in an individual’s mind. The other refers to the
feeling that the quality of the environment brings to the individual [55]. The environmental perception in this paper refers to the beneficiaries’ perception of
environmental quality due to excessive use of non-renewable energy. Environmental perception and farmers’ satisfaction with desertification control are also
highly correlated [34]. Therefore, this study proposes the following hypothetical path:
H13. Environmental perception will have a positive impact on beneficiaries’ satisfaction with PPAPs.
It was found that the perception of environmental problems was an essential factor in low-carbon behavior [1], while social trust had a moderating effect
between environmental fairness perception and farmers’ low carbon production behavior [49]. It was also found that the trust in government had a significant
moderating effect on the relationship between public risk perception (public environmental risk perception, public health risk perception, public economic risk
perception) and neighborhood conflict intentions [12]. Therefore, this study proposes the following hypothetical path:
H14. Environmental perception will have a positive impact on trust in State Grid with PPAPs.

Beneficiaries’ satisfaction
Satisfaction is an overall affective response to a perceived discrepancy between prior expectation and perceived performance after consumption [54]. This
study defines satisfaction as the sense of happiness formed by the beneficiaries through the previous expectation and actual perception. Some scholars
confirmed a close connection between trust and users’ satisfaction in mobile commerce [32, 58]. In addition, scholars found that consumers’ green
satisfaction has a significant effect on green trust in the research on users’ word-of-mouth intentions of the green hotel industry [43]. Therefore, this study
proposes the following hypothetical path:
H15. Beneficiaries’ satisfaction will have a positive impact on trust in State Grid with PPAPs.

Methods

Data collection and participants
The empirical part of this study was an extensive sample questionnaire conducted in 8 provinces of China, including Changyang County, Hubei Province;
Shangcai County, Henan Province; Republican County, Qinghai Province; Haiyuan County, Ningxia Province; Tongwei County, Gansu Province; Tianzhen
County, Shanxi Province; Chayouzhong Banner, Inner Mongolia Autonomous Region; and Jinzhai County, Anhui Province. The surveyed areas involve eight
provinces in China considering different sunlight levels. From June 2018 to September 2018, the research group selected survey samples based on the
principles of stratified sampling and random sampling, and conducted a one-to-one interview with beneficiaries in the field survey. The actual number of
questionnaires issued was 940, of which 928 are valid, with an efficiency of 98.70%.

Questionnaire
The main contents of the questionnaire include the basic characteristics of the household population, such as gender, age, household register, education
background, whether they are village leaders or not. Otherwise, it also includes what kind of PPAPs they have benefited from, the satisfaction degree with the
implementation of PPAPs, the perception of environmental condition, energy use situation, etc. The alpha value of Cronbach was also tested. According to the
recommendations of [53], all construction values should be higher than 0.70.
As shown in Table 1, the actual number of distributed questionnaires was 940, and 928 (98.7%) valid questionnaires were obtained after deleting incomplete
and inconsistent questionnaires. The object of this study is rural residents who benefited from PPAP. The majority (76.9%) of beneficiaries interviewed were
male. The beneficiaries within the age group of 50–59 years old were about 27.6%, while beneficiaries of 40–49 years old and 60–69 years old respectively
accounted for 23.5% and 23.2%, and the age group less than 20 years old (0.6%) was the smallest proportion. In terms of education level, the largest group
was primary school degrees (50.4%), followed by high school degrees (26.4%). Regarding household registration, most of the current samples (98.6%) were
those who have rural household registration, about 1.4% were non-farm household registration. Among the beneficiaries interviewed, most (98.3%) belongs to
ordinary villagers, while only 1.7% belongs to village leaders.
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Table 1
Demographic Characteristics of Beneficiaries.
Demographic Profile

Number of Beneficiaries

Percentage (%)

(N = 928)
Gender
Male

714

76.9

Female

214

23.1

Total

928

100

< 20

6

0.6

20 ~ 29

24

2.6

30 ~ 39

62

6.7

40 ~ 49

218

23.5

50 ~ 59

256

27.6

60 ~ 69

215

23.2

> 69

147

15.8

Total

928

100.0

Illiteracy

165

17.8

Primary school

468

50.4

Junior high school

245

26.4

High school

45

4.8

Specialist

2

0.2

University

3

0.3

Total

928

100.0

Rural area

915

98.6

Town

13

1.4

Total

928

100.0

Yes

912

98.3

No

16

1.7

Total

928

100.0

Age

Education Level

Household Registration

Whether a Village Leader

Results
Preliminary data analysis and test of statistics will be first provided in Sect. 5.1. Then the two-stage SEM will be introduced, which was used to verify the
conceptual model and test its associated hypotheses. The results of confirmatory factor analysis (CFA) in the first phase are provided in Sect. 5.2, and the
structural model of the SEM in the second stage is presented in Sect. 5.3.

Descriptive statistics
As shown in Table 2, beneficiaries seem to have a relatively satisfactory view of PPAP for all the aspects considered in the current study. For example, the
average mean of behavioral expectation items was 4.578, while the average standard deviation was 0.672, which indicated that the beneficiaries were positive
about the government’s behavior in PPAPs. The quality improvement brought by PPAPs was relatively obvious for the beneficiaries, as the average mean of
perceived quality items was 3.469 (0.933). Likewise, the implementation of PPAPs was considered satisfactory for the beneficiaries, since the average mean
of beneficiaries’ satisfaction items was 3.920 (0.643). The majority of participants believed that the State Grid was trustworthy in PPAPs, as the average mean
of trust in State Grid items was 3.997 (0.786). In addition, the average mean of these two factors was as follows: social influence (3.506; 1.168) and
environmental perception (3.504; 0.870), which means that the beneficiaries also gave positive evaluations for the two innovative factors added to the PPAPs.
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This study designed the Likert five-point scale, as shown in Table 3. There are 6 latent variables and 21 items in the questionnaire. SI represents social
influence, BE refers to behavioral expectation, PQ is perceived quality, and EP denotes environmental perception, BS represents beneficiaries’ satisfaction, TSG
stands for trust in State Grid. In all measured variables, the kurtosis coefficient (kurtosis) is less than 8, and the skew coefficient (skew) is less than 3. It can be
considered that the data are basically in conformity with the normal distribution
Table 2
Descriptive Statistics of the Scale Items (Mean and Standard Deviation).
Constructs

Item

Mean

Standard Deviation

Social Influence

SI 1

3.412

1.2008

SI 2

3.533

1.1505

SI 3

3.574

1.1532

Average

3.506

1.1682

BE 1

4.558

0.6690

BE 2

4.568

0.7483

BE 3

4.489

0.6935

BE 4

4.697

0.5782

Average

4.578

0.6724

PQ 1

3.319

0.8069

PQ 2

3.366

0.9413

PQ 3

3.723

1.0515

Average

3.469

0.9332

EP 1

3.575

0.8340

EP 2

3.422

0.8779

EP 3

3.515

0.8982

Average

3.504

0.8700

BS1

3.860

0.6649

BS 2

3.871

0.6606

BS 3

3.843

0.6428

BS 4

3.955

0.6454

BS 5

4.072

0.5968

Average

3.920

0.6432

TSG 1

4.000

0.7461

TSG 2

4.011

0.7532

TSG3

3.920

0.8591

Average

3.9770

0.7861

Behavioral Expectation

Perceived Quality

Environmental Perception

Beneficiaries’ Satisfaction

Trust in State Grid
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Table 3
Topic Design of Latent Variables.
Latent

Item

Kurtosis

Skew

Social

SI1 Government officials want me to use solar PV power generation

-0.622

-0.502

Influence

SI 2 The poverty alleviation leader in the village hope that I will use solar PV power generation

-0.248

-0.66

(SI)

SI 3 Village leader want me to use solar PV power generation

-0.315

-0.61

Behavioral
Expectation(BE)

BE 1 I hope the government will honor its promise and give us the subsidies we deserve

2.656

-1.587

BE 2 I hope the government will strengthen the maintenance of solar PV power generation facilities

1.984

-1.435

BE 3 I hope that the solar PV policy will remain stable and not become too fast

1.256

-1.272

BE 4 I hope the government can provide us with all the support needed for solar PV power generation
projects

4.738

-2.064

Perceived

PQ 1 I will be able to better manage household energy use

-0.108

0.136

Quality

PQ 2 I will be able to better control household energy expenditure

-0.258

-0.104

(PQ)

PQ 3 Our community / village will be able to better protect the

-0.252

-0.562

variable

environment
Environmental
Perception

EC 1 I am concerned about environmental problems such as air and water pollution caused by excessive
use of energy

-0.348

-0.067

(EP)

EC 2 I’m worried that excessive use of energy will increase carbon emissions

-0.133

0.065

EC 3 I worry that excessive use of energy will cause the natural environment to be unable to recover

-0.243

-0.054

BS 1 How do you think the rationality of collective income distribution of PPAPs

0.895

-0.541

BS 2 How satisfied are you with the subsidy for PPAPs

0.274

-0.304

BS 3 How satisfied are you with the follow-up management and protection of PPAPs

1.426

-0.6

BS 4 How satisfied are you with the implementation of PPAPs

1.463

-0.584

BS 5 How do you think the sustainability of PPAPs

-0.224

-0.025

Trust in State Grid

TSG 1 I believe that State Grid is credible in PPAPs

0.346

-0.483

(TSG)

TSG 2 I believe that State Grid provides good service in PPAPs

0.609

-0.578

TSG 3 I believe that State Grid has relations with their customers

1.055

-0.827

Beneficiaries’
Satisfaction
(BS)

Notes: Compiled by the authors according to the questionnaire for this research

Confirmatory factor analysis
From the KMO and the Bartlett sphericity test, the KMO value was 0.800, indicating that the sample data had high validity. The significance level of the Bartlett
sphericity test was 0.000 less than 0.005. Therefore, the null hypothesis of the Bartlett sphericity test was rejected and the data was considered suitable for
factor analysis. The principal component analysis method was adopted to perform exploratory analysis with the data, and five common factors were set to be
extracted, and then the maximum variance method was used to rotate the factor. The factor load matrix after the rotation is shown in Table 4, the factor load
values of each measurement item on its associated variable were all greater than 0.50, and the factor load of the cross-measure item did not exceed 0.50,
indicating that the scale had good convergence and discriminant validity.
The reliability and validity of the measurement model were further analyzed by using multiple criteria. Firstly, Cronbach’s alpha and composite reliability (CR)
were adopted to test the internal consistency of the variables. CR values for all latent variables were calculated and found to be not less than 0.70 [21, 24]. As
shown in Table 5, the largest value of CR was for SI (0.9438), whereas the smallest value of CR was recorded for TSG (0.8118). Likewise, the Cronbach’s alpha
values of all latent variables were higher than their critical values of 0.70. SI had the largest Cronbach’s alpha value (0.944), while the lowest value of
Cronbach’s alpha was for TSG (0.805), indicating that the model had a high reliability.
The factor loading value (Estimate) of each latent variable corresponding to the observed variable was considered to test the convergence validity [24]. It was
generally required that factor loading value and average variance extracted (AVE) were greater than 0.50. The factor loading values in Table 6 were all greater
than 0.5, which were in line with the recommendations of [24]. The model is a very ideal state when the factor loading value was greater than 0.71 and the AVE
value was 0.50. Accordingly, it is good when the factor loading value was greater than 0.63, and the AVE value was 0.40 [62]. AVE values corresponding to
each latent variable in Table 5 were greater than 0.5, indicating that these variables were in a very ideal state. Though the AVE value of beneficiaries’
satisfaction was 0.480, it still indicated that the variable was in a good condition. Therefore, the above shows that the model had good convergence validity.
The discriminant validity of latent variables was also tested. If the correlation coefficients were less than the square roots of their corresponding AVE values,
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then it can be considered that different variables have obvious discriminant validity [21]. As shown in Table 7, the correlation coefficient of each variable was
less than the square root of its corresponding AVE value, so the model is considered to have good discriminant validity.
Furthermore, CFA was involved to test the applicability of the model at first phase. The models' overall fit evaluation indexes were considered, such as
absolute adaptation indexes (χ²/df, RMR, SRMR, RMSEA, GFI, AGFI), value-added adaptation indexes (NFI, RFI, IFI, TLI, CFI), simple adaptation indexes (PGFI,
PNFI, CN, PCFI). As shown in Table 8, one index of absolute adaptation indexes (SRMR) was not within the standard level, and SRMR was close to the
adaptation standard. To sum up, the theoretical model constructed in this study has a good fit for the sample data.
Finally, a common method deviation test was conducted by considering Harman’s single factor [25, 56]. Harman’s single factor test for EFA was conducted on
21 observed variables, and was checked with a non-rotation factor solution. It was clearly found that there were no newly recorded factors, and the variation
rate of the first factor was recorded as 21.401%. Thus, there was no need to worry about the deviation of the general method of the current research data.
According to the suggestion of [56], this value was not higher than 50%.
Table 4
Factor Loading Matrix By Orthogonal Method.
Variable

SI

BE

SI 1

0.915

SI 2

0.916

SI 3

0.917

PQ

BE 1

0.783

BE 2

0.821

BE 3

0.792

BE 4

0.757

PQ 1

0.863

PQ 2

0.879

PQ 3

0.734

EP

EP 1

0.844

EP 2

0.830

EP 3

0.868

BS

BS 1

0.805

BS 2

0.841

BS 3

0.729

BS 4

0.797

BS 5

0.684

TSG

TSG 1

0.775

TSG 2

0.860

TSG 3

0.844
Table 5
Construct Validity and Reliability.
Variable

Cronbach’s alpha

CR

AVE

SI

0.944

0.9438

0.8484

BE

0.814

0.8167

0.5277

PQ

0.821

0.8440

0.6484

EP

0.845

0.8239

0.6171

BS

0.840

0.8201

0.4800

TSG

0.805

0.8118

0.5913
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Table 6
Standardized Regression Weights
(Factor Loading).
Items

Latent construct

Estimate

SI 1 < — SI

0.907

SI 2 < — SI

0.938

SI 3 < — SI

0.918

BE 1 < — BE

0.764

BE 2 < — BE

0.751

BE 3 < — BE

0.730

BE 4 < — BE

0.656

PQ 1 < — PQ

0.867

PQ 2 < — PQ

0.894

PQ 3 < — PQ

0.628

EP 1 < — EP

0.666

EP 2 < — EP

0.973

EP 3 < — EP

0.679

BS 1 < — BS

0.598

BS 2 < — BS

0.654

BS 3 < — BS

0.687

BS 4 < — BS

0.828

BS 5 < — BS

0.676

TSG 1 < — TSG

0.686

TSG 2 < — TSG

0.828

TSG 3 < — TSG

0.786

Table 7
Discriminant Validity.
Variable

SI

BE

PQ

SI

0.921

BE

0.264

0.726

PQ

0.308

0.143

0.805

EP

-0.34

0.245

0.28

0.786

BS

-0.17

0.108

0.085

0.225

0.693

TSG

0.08

0.029

0.182

0.205

0.182
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EP

BS

TSG

0.769

Table 8
Fit Indices.
Fit Indices.

Recommended Value

Measurement Model

χ²/df

≤5

4.156

RMR

≤ 0.05

0.046

SRMR

≤ 0.05

0.0545

RMSEA

≤ 0.08

0.058

GFI

≥ 0.9

0.928

AGFI

≥ 0.9

0.903

NFI

≥ 0.9

0.931

RFI

≥ 0.9

0.916

IFI

≥ 0.9

0.947

TLI

≥ 0.9

0.935

CFI

≥ 0.9

0.947

PGFI

≥ 0.5

0.691

PNFI

≥ 0.5

0.763

CN

≥ 200

283

PCFI

≥ 0.5

0.775

Absolute Fit Indices

Value-added Fitness Indices

Minimal Fit Indices

Structural model
In the second phase, AMOS 23.0 was used to test the research hypotheses of the conceptual model. The conceptual model also supported prediction validity.
As for the test of the research hypotheses (Table 9), the results of the path coefficient analysis showed that beneficiaries’ satisfaction was significantly
affected by the role of SI (γ= -0.170, p < 0.001); BE (γ = 0.108, p < 0.05); PQ (γ = 0.085, p < 0.05); EP (γ = 0.225, p < 0.001). As for the main causal path leading to
grid corporation trust, the results supported the significant effect of SI (γ = 0.088, p < 0.05); PQ (γ = 0.248, p < 0.001); EP (γ = 0.205, p < 0.001); BS (γ = 0.182, p <
0.001). Although BE (γ = 0.029, p > 0.05) didn’t directly affect the beneficiaries’ trust in State Grid, it can be indirectly affected by perceived quality. In addition,
the results also confirmed that there was an interaction among these factors. For example, BE (γ = 0.264, p < 0.001); PQ (γ = 0.308, p < 0.001); EP (γ= -0. 0.340,
p < 0.001) will be affected by social influence, while PQ (γ = 0.143, p < 0.001); EP(γ = 0.245, p < 0.001) will be affected by behavioral expectation, and perceived
quality will also affect EP (γ = 0.245, p < 0.001), as shown in Fig. 2.
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Table 9
Results of Hypotheses Testing.
Research
Hypotheses

Hypothesized

Unstandardized

S.E.

C.R.

P

Path

Path Coefficient
Estimation

H1

BE< — SI

0.124

0.017

7.093

***

H2

PQ< — SI

0.198

0.023

8.508

H3

EP< — SI

-0.173

0.022

H4

BS< — SI

-0.062

H5

TSG< — SI

H6

Standardized

Accept /
Reject

VIF

0.264

Accept

1.000

***

0.308

Accept

1.056

-8.047

***

-0.340

Accept

1.196

0.016

-3.944

***

-0.170

Accept

1.256

0.041

0.020

2.116

0.034

0.088

Accept

1.288

PQ< — BE

0.195

0.052

3.722

***

0.143

Accept

1.056

H7

EP< — BE

0.267

0.044

6.038

***

0.245

Accept

1.086

H8

BS< — BE

0.084

0.033

2.545

0.011

0.108

Accept

1.131

H9

TSG< — BE

0.029

0.041

0.703

0.482

0.029

Reject

1.136

H10

EP< — PQ

0.223

0.033

6.823

***

0.280

Accept

1.200

H11

BS< —PQ

0.048

0.024

1.998

0.046

0.085

Accept

1.269

H12

TSG< —PQ

0.182

0.031

5.893

***

0.248

Accept

1.277

H13

BS< — EP

0.161

0.030

5.344

***

0.225

Accept

1.128

H14

TSG< —EP

0.189

0.038

5.020

***

0.205

Accept

1.157

H15

TSG< — BS

0.234

0.053

4.427

***

0.182

Accept

1.075

Path Coefficient
Estimation

The variance inflation factors (VIF) were tested to ensure that there was no multicollinearity between independent factors and dependent factors. Table 9
indicated that VIF values of all causal associations were not higher than 10, meaning that there was no problem of multicollinearity [7, 15]. The direct, indirect
and total effect values of each research path were further explored. As shown in Table 10, the largest impact on beneficiaries’ satisfaction was for EP (0.225),
followed by SI (0.170), then BE (0.108) and PQ (0.085). Whereas the greatest impact on grid corporation trust, was recorded for PQ (0.333), followed by EP
(0.246), then BS (0.182), BE (0.156), and SI (0.117). The indirect effect (0.128) of behavioral expectation on trust in State Grid was greater than its direct effect
(0.029). The total effect value of behavioral expectation on environmental perception was 0.285, which was greater than the total effect value on BS (0.185),
TSG (0.156), and PQ (0.143). It shows that behavior expectation affects the trust in State Grid more through environment perception and beneficiaries’
satisfaction, and the influence of environment perception on the trust in State Grid is greater.
Table 10
Direct Effect, Indirect Effect and Total Effect Value of Each Path.
Hypothesized Path

Direct

Indirect

Total

Effect value

Effect value

Effect Value

BE< — SI

0.264

-

0.264

PQ< — SI

0.308

0.038

0.346

EP< — SI

-0.340

0.162

-0.178

BS< — SI

-0.170

0.018

-0.153

TSG< — SI

0.088

0.029

0.117

PQ< — BE

0.143

-

0.143

EP< — BE

0.245

0.040

0.285

BS< —BE

0.108

0.076

0.185

TSG< — BE

0.029

0.128

0.156

EP< — PQ

0.280

-

0.280

BS< — PQ

0.085

0.063

0.148

TSG< — PQ

0.248

0.084

0.333

BS< — EP

0.225

-

0.225

TSG< — EP

0.205

0.041

0.246

TSG< — BS

0.182

-

0.182
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Discussion
The results of the path coefficient analysis confirmed most of the proposed hypotheses. As shown in Table 9, environmental perception was the most
influential factor predicting beneficiaries’ satisfaction. This proves the importance of environmental perception in the residents’ satisfaction of PPAPs. Rural
residents mostly rely on planting crops as their main source of income, while their incomes are affected by the air or water pollution and extreme weather.
Compared with traditional energy sources, the use of solar PV can greatly improve the current environmental situation. Therefore, rural residents are satisfied
with PPAPs as they believed that PPAPs can alleviate the current environmental problems. There was a significant positive effect between passengers’
environmental perception and satisfaction [76].The State Grid is involved in dealing with PV power generation and grid connection issues. Power supply
stability can promote the extensive use of clean energy and reduce the use of traditional fossil fuels [30]. Therefore, as residents have stronger perception of
the environment, they can understand better that the efforts made by the State Grid will effectively solve environmental problems. Then, they are more likely to
trust the State Grid. Some researches indicated that with higher individuals’ understanding of information literacy, more people will trust the website [35].
Social influence had a negative effect on beneficiaries’ satisfaction, while it had a positive effect on the trust in State Grid. The result is different from the
previous researches [3, 9, 28]. Their research found that social influence had a greatly positive impact on users’ satisfaction. Users can understand the
products’ quality and situation through multiple channels of the network, so their satisfaction about the product was higher after adoption. In this study, most
beneficiaries are poverty-stricken households, whose understandings of the projects are mainly through the recommendation and publicity of village leaders,
etc. There are multiple gaps between the high expectation and the actual benefits of the projects, resulting in the lower satisfaction of residents with PPAPs. It
is reasonable for the residents to have a lower satisfaction with PPAPs in a short term, but this cannot prove that the residents won’t be perceived positive
satisfaction from the long run.
According to the results, perceived quality was confirmed to have the strongest positive effect on the trust in State Grid and have a positive effect on
beneficiaries’ satisfaction. As for the State Grid, its main responsibility is to ensure the efficient generation of PV panels. This will not only bring efficient use of
household energy and cost savings to beneficiaries, but also further improve the environmental quality. Therefore, the residents only perceive the reduction in
household energy consumption and the improvement in environmental quality, and they will believe that the State Grid has fulfilled their responsibilities. This
is similar to the results by Sarkar and Chen [12, 58]. Furthermore, the residents were satisfied with PPAPs when they realized that a more energy-efficient
method can bring benefits for their families and communities. In previous researches, the users’ perception of solar home systems’ benefits and the reduction
in their energy costs had a critical impact on their satisfaction [34].
Behavior expectation can directly facilitate beneficiaries’ satisfaction, but indirectly encourage their trust in State Grid. At present, PPAPs still rely on
government publicity and support. Therefore, if the government can promulgate policies, subsidies and other support for solar PV in time, the residents’
satisfaction with PPAPs will be enhanced, which was similar to the results found by Zhang and Shen [59, 71]. In this paper, behavior expectation refers to the
residents’ expectation on the government’s support on PPAPs, so it may not have a direct significant impact on their trust in State Grid. But when the residents
actually realize the benefits of PPAPs in their lives, such as reduction in household energy expenditure, they may believe that the State Grid plays a vital role in
PPAPs. In this way, their trust in State Grid can be enhanced. Therefore, even though behavior expectation had no direct effect on the trust in State Grid, it can
be a essential factor for the trust in State Grid through perceived quality. Likewise, customer expectation was confirmed to have an indirect role in promoting
social trust [47].
The results of this study supported the hypothesis that beneficiaries’ satisfaction had a positive impact on the trust in State Grid. This indicates that the more
satisfied the residents are with PPAPs, the more they will trust in State Grid. China State Grid implement "one-stop service" to ensure safe and stable
operations of PV equipment, whether it is in the early stage, mid-stream maintenance, or later tracking services, etc. However, these all involve the relationship
between beneficiaries and the State Grid. When the residents are satisfied with PPAPs, meaning that they are satisfied with the services provided by the State
Grid, then they will rely on State Grid and continue to participate in PPAPs. The predecessors also found a significant role between trust and customers’
satisfaction [32, 57]. Inadequate power supply and unreliable power service will lead to end-users’ dissatisfaction with power service [60].

Theoretical implications
As discussed in the literature review, few scholars have studied the direct relationship between satisfaction and trust from the perspective of beneficiaries. In
addition, most satisfaction models were based on ACSI [20] to test customers’ satisfaction or explore the relationship between satisfaction and users’
complaints [29], loyalty [45] or adoption willingness [3].
This study, hence, establishes an integrated model based on ACSI and UTAUT with the dimension of “environmental perception” to examine the beneficiary
perception about the environmental benefits of PPAPs, and provides a new dimension and theoretical models for critical aspects that beneficiaries should
consider in the process of building PPAPs’ satisfaction.

Limitations And Future Research Directions
Although this study has enriched our understandings of the current implementation of PPAPs in China, some limitations still exist. Firstly, the data used in this
paper are cross-sectional due to the fact that the implementation period of PPAP in China is not long. The data can reflect the current views of the
beneficiaries on the projects, but it cannot show the changed satisfaction of the beneficiaries in the process of PPAPs. Therefore, in the future researches,
longitudinal research is needed to find out the factors that affect the PPAPs’ beneficiaries’ satisfaction over time. Secondly, although the current research
model covers many factors, other factors involving household energy usage, rural residents’ cognition, and power supply stability before and after project
implementation, etc. can also be considered in the future researches to fully explain the reasons for affecting the sustainable development of PPAPs. In
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addition, this study has not considered the impact of family cultural factors (such as energy saving habits, family size and lifestyle). Future studies will ponder
over these cultural aspects to enrich current understandings of the main factors that hinder or support the success of PPAPs.

Conclusions
This study attempts to provide more understandings about what may affect beneficiaries’ satisfaction with PPAPs and their trust in State Grid. Behavioral
expectation (BE) and perceived quality (PQ) were used to predict beneficiaries’ satisfaction in this paper. Environmental Perception (EP) was also considered
as the unique features of PPAPs. Thus, this further provides a more practical and empirical understanding of the main factors that should be considered in the
sustainable development of solar PV. Finally, this study intends to propose the following policy recommendations from the behavior of the government, village
leaders, and State Grid.
1. Environmental perception was the most influential factor predicting beneficiaries’ satisfaction. It means that only when residents’ environmental perception
is enhanced, they will be more satisfied with PPAPs and adopt solar PV. The Chinese government and village leaders, therefore, should explain the current
environment problems to residents for boosting the use of daily energy, and make concerted effort to help residents better understand that solar PV can bring
more environmental benefits comparing with traditional energy (including coal, fuel wood, straw, etc.). Furthermore, environmental perception also has a
crucial impact on the trust in State Grid. The State Grid also should promptly explain the current implementation of renewable energy projects to residents. By
doing this, they can understand the improvement of environmental problems caused by these projects. Only by enhancing the environmental perception of the
residents, can their satisfaction and trust in State Grid be increased.
2. Social influence had a negative impact on beneficiaries’ satisfaction and a positive impact on the trust in State Grid. In fact, if the government or village
leaders excessively force the residents to participate in the PPAPs, it may not bring good results, making the residents feel resistant instead. Therefore, the
government or village leaders should enhance residents’ understanding of PPAPs by conducting appropriate publicity and education. Otherwise, through
sharing their personal experience of using PPAPs and recommending suitable PPAPs’ type to residents. When promoting PPAPs with residents, the
government or village leaders should also first let the residents fully understand the credibility of the State Grid in solar energy projects, so as to increase trust
in State Grid.
3. Perceived quality had the most important impact on trust in State Grid. In order to enhance the residents’ quality perception of household energy usage and
expenditure, the government and village leaders should first explain the operation, maintenance, service and quality assurance of PPAPs’ throughout the
process to residents. At the same time, in order to ensure the reliability of the data obtained by the beneficiaries and the professional quality of the equipment,
the State Grid’s technicians should implement full-tracking services and regularly maintain the equipment in PPAPs, thus the residents may learn more about
the transformation of the quality of household energy. The low quality of equipment and high energy costs both have a negative impact on the satisfaction of
households using solar PV [34]. Therefore, learning about the integration of the PPAPs’ implementation process can improve residents’ perceived quality.
4. Behavioral expectation had a direct impact on beneficiaries’ satisfaction and an indirect impact on the trust in State Grid. The residents expect the
government’s subsidies, policies and maintenance of facilities. Affected by the epidemic, the country has made appropriate adjustments to the distribution of
PV poverty alleviation benefits and electricity prices. These policy changes should be greatly publicized by the local government and village leaders. And then
residents can perceive the government’s full support for PPAPs. Accordingly, the State Grid should also adjust electricity prices in a timely manner so that
residents can perceive improvements in household energy quality, promoting their trust in grid corporations in an underlying manner.

Declarations
Ethics approval and consent to participate
Not applicable
Consent for publication
Not applicable
Availability of data and materials
Not applicable
Competing interests
The authors declare that they have no competing interests
Funding
The research was supported by the Major Program of National Social Science Foundation of China (NSSFC) (No. 17ZDA085), the Natural Science Foundation o
Authors' contributions
Liping Ding: Conceptualization, Methodology, Formal analysis, Funding acquisition, Supervision, Writing - review & editing. Yin Shi: Methodology, Software,
Data Curation, Writing - original draft, Formal analysis, Validation, Writing - review & editing. Qiyao Dai: Resources, Investigation. Zumeng Zhang: Resources,
Investigation. Jiaxin Li: Writing - review & editing. Ling Zhou:Writing - review & editing.
Page 14/19

Acknowledgements
Not applicable
Authors' information (optional)
Liping Ding (1982), Female, From Wuhan, Hubei, China, PhD, Associate Professor, School of Management Science and Engineering, China University of
Geosciences (Wuhan), No. 388 Lumo Road, Hongshan District, Wuhan, 430074, PR China. In 2017, she went to the University of Tennessee to study for a year.
Research directions: New Energy Adoption Mechanism and Strategy, Public Energy Consumption Research, Energy Economy and Policy.
Yin Shi (1997), Female, From Chongqing, China, postgraduate, School of Economics and Management, China University of Geosciences (Wuhan), No. 388
Lumo Road, Hongshan District, Wuhan, 430074, PR China. Research directions: Green Buildings and Renewable Energy Management.
Qiyao Dai (1998), Female, From Tangshan, Hebei, China, postgraduate, School of Economics and Management, China University of Geosciences (Wuhan), No.
388 Lumo Road, Hongshan District, Wuhan, 430074, PR China. Research directions: Green Buildings and Renewable Energy Management.
Zumeng Zhang (1998), Female, From Shandong Dezhou, China, postgraduate, School of Economics and Management, China University of Geosciences
(Wuhan), No. 388 Lumo Road, Hongshan District, Wuhan, 430074, PR China. Research directions: Green Buildings and Renewable Energy Management.
Jiaxin Li (1993), Female, From Jingmen, Hubei, China, PhD Candidate. School of Economics and Management, China University of Geosciences (Wuhan), No.
388 Lumo Road, Hongshan District, Wuhan, 430074, PR China. Research directions: Management Science and Engineering.
Ling Zhou (1997), Female, From Changde, Hunan, China, postgraduate, School of Foreign Languages, China University of Geosciences (Wuhan), No.388 Lumo
Road, Hongshan District, Wuhan, 430074, PR China. Research direction: Translation and Interpreting.

References
1. Ahmad W, Zhang Q (2020) Green purchase intention: Effects of electronic service quality and customer green psychology. Journal of Cleaner Production
267:122053 https://doi.org/10.1016/j.jclepro.2020.122053
2. Aklin M, Cheng C-Y, Urpelainen J (2018) Geography, community, household: Adoption of distributed solar power across India. Energy for Sustainable
Development 42:54-63 https://doi.org/10.1016/j.esd.2017.09.010
3. Alalwan AA (2020) Mobile food ordering apps: An empirical study of the factors affecting customer e-satisfaction and continued intention to reuse.
International Journal of Information Management 50:28-44 https://doi.org/10.1016/ j.ijinfomgt.2019.04.008
4. Albayrak T (2019) The inclusion of competitor information in the three-factor theory of customer satisfaction. International Journal of Contemporary
Hospitality Management 31:1924-1936 https://doi.org/10.1108/ijchm -03-2018-0239
5. Alvinius A, Johansson E, Larsson G (2017) Job satisfaction as a form of organizational commitment at the military strategic level. International Journal
of Organizational Analysis 25:312-326 https://doi.org/10.1108/ijoa-10-2015- 0919
6. Axsen J, Orlebar C, Skippon S (2013) Social influence and consumer preference formation for pro-environmental technology: The case of a UK workplace
electric-vehicle study. Ecological Economics 95:96-107 https://doi.org/10. 1016/j.ecolecon.2013.08.009
7. Brace N, Kemp R, Snelgar R (2003) SPSS for psychologists: A guide to data analysis using SPSS for Windows (2nd ed. revised & expanded). Lawrence
Erlbaum Associates Publishers, Mahwah, NJ, US
8. Carranza R, Díaz E, Martín-Consuegra D (2018) The influence of quality on satisfaction and customer loyalty with an importance-performance map
analysis. Journal of Hospitality and Tourism Technology 9:380-396 https://doi.org/ 10.1108/jhtt-09-2017-0104
9. Chan F, Thong J, Venkatesh V et al. (2010) Modeling Citizen Satisfaction with Mandatory Adoption of an E-Government Technology. Journal of the
Association for Information Systems 11:519-549 https://doi.org/ 10.17705/1jais.00239
10. Chen L, Gan C-I, Mei Y et al. (2017) Analysis on Infl uential Factors of Farmers’ Satisfaction with Land Transfer based on the CSI Theory: A Case Study of
Wuhan Metropolitan Area. China Land Sciences 31:67-76 https://doi.org/10.11994/zgtdkx.20170215.095608
11. Chen S-C, Chung KC, Tsai MY (2019) How to Achieve Sustainable Development of Mobile Payment through Customer Satisfaction—The SOR Model.
Sustainability 11https://doi.org/10.3390/su11226314
12. Chen Y-S (2013) Towards green loyalty: driving from green perceived value, green satisfaction, and green trust. Sustainable Development 21:294-308
https://doi.org/10.1002/sd.500
13. Chen YS, Chang CH (2013) Towards green trust. Management Decision 51:63-82 https://doi.org/10.1108/ 00251741311291319
14. De Toni D, Eberle L, Larentis F et al. (2017) Antecedents of Perceived Value and Repurchase Intention of Organic Food. Journal of Food Products
Marketing 24:456-475 https://doi.org/10.1080/10454446.2017.1314231
15. Diamantopoulos A, Siguaw JA (2000) Introducing LISREL. In, London: Sage Publications Ltd.
16. Ding F (2016) The Role and Influence of Servicescape, Social Interaction, Perceived Service Quality and Satisfaction on Tourists' Revisit Intention——A
Case Study of Taiwan YingGe Geramics Museum. In:Nan Jing University
17. Durdyev S, Ihtiyar A, Banaitis A et al. (2018) The construction client satisfaction model: a PLS-SEM approach. Journal of Civil Engineering and
Management 24:31-42 https://doi.org/10.3846/jcem.2018.297

Page 15/19

18. Ertz M, François J, Durif F (2017) How Consumers React to Environmental Information: An Experimental Study. Journal of International Consumer
Marketing 29:162-178 https://doi.org/10.1080/08961530.2016.1273813
19. Fatima JK, Mascio RD, Johns R (2018) Impact of relational benefits on trust in the Asian context: Alternative model testing with satisfaction as a mediator
and relationship age as a moderator. Psychology & Marketing 35:443-453 https://doi.org/10.1002/mar.21097
20. Fornell C, Johnson MD, Anderson EW et al. (1996) The American Customer Satisfaction Index: Nature, Purpose, and Findings. Journal of Marketing 60:718 https://doi.org/scholarship.sha.cornell.edu/articles
21. Fornell C, Larcker DF (1981) Evaluating Structural Equation Models with Unobservable Variables and Measurement Error. Journal of Marketing Research
18:39-50 https://doi.org/about.jstor.org/terms
22. Gallarza MG, Saura IG (2006) Value dimensions, perceived value, satisfaction and loyalty: an investigation of university students’ travel behaviour.
Tourism Management 27:437-452 https://doi.rog/10.1016/j.tourman.2004. 12.002
23. Hadji B, Degoulet P (2016) Information system end-user satisfaction and continuance intention: A unified modeling approach. J Biomed Inform 61:185193 https://doi.org/10.1016/j.jbi.2016.03.021
24. Hair J, Black W, Babin B et al. (2010) Multivariate data analysis : a global perspective. 7th ed. Upper Saddle River (N.J.): Pearson education. In:Pearson
25. Harman HH (1976) Modern factor analysis (3rd ed.). University of Chicago press
26. Hoffmann AS, Carvalho GHD, Cardoso Jr RaF (2019) Environmental licensing challenges for the implementation of photovoltaic solar energy projects in
Brazil. Energy Policy 132:1143-1154 https://doi.org/10.1016/j.enpol.2019.07. 002
27. Hou J, Luo S, Cao M (2019) A review on China's current situation and prospects of poverty alleviation with photovoltaic power generation. Journal of
Renewable and Sustainable Energy 11:013503 https://doi.org/10.1063/ 1.5048102
28. Hsiao C-H, Chang J-J, Tang K-Y (2016) Exploring the influential factors in continuance usage of mobile social Apps: Satisfaction, habit, and customer
value perspectives. Telematics and Informatics 33:342-355 https://doi.org/10.1016/ j.tele.2015.08.014
29. Hu F, Zhang M, Li M (2014) Empirical Research on the Influence Factors of the New Rural Endowment Insurance System Satisfaction Based on the SEM.
Journal of Public Management 11:95-104+143
30. Huang F, Liu J, Wang Z et al. (2020) Of jobs, skills, and values: Exploring rural household energy use and solar photovoltaics in poverty alleviation areas in
China. Energy Research & Social Science 67:101517 https://doi.org/10.1 016/j.erss.2020.101517
31. Jacoby J, Jaccard JJ (1981) The sources, meaning, and validity of consumer complaint behavior: A psychological analysis. Journal of retailing 57:4-24
32. Kalinić Z, Marinković V, Djordjevic A et al. (2019) What drives customer satisfaction and word of mouth in mobile commerce services? A UTAUT2-based
analytical approach. Journal of Enterprise Information Management 33:71-94 https://doi.org/10.1108/jeim-05-2019-0136
33. Kim H, Park E, Kwon SJ et al. (2014) An integrated adoption model of solar energy technologies in South Korea. Renewable Energy 66:523-531
https://doi.org/10.1016/j.renene.2013.12.022
34. Komatsu S, Kaneko S, Ghosh PP et al. (2013) Determinants of user satisfaction with solar home systems in rural Bangladesh. Energy 61:52-58
https://doi.org/10.1016/j.energy.2013.04.022
35. Lee T, Lee B-K, Lee-Geiller S (2020) The effects of information literacy on trust in government websites: Evidence from an online experiment. International
Journal of Information Management 52https://doi.org/10.1016/ j.ijinfomgt.2020.102098
36. Li T, Lei T, Sun F et al. (2017) Determinants of village doctors' job satisfaction under China's health sector reform: a cross-sectional mixed methods study.
Int J Equity Health 16:64 https://doi.org/10.1186/s12939-017-0560-8
37. Li Y, Zhang Q, Wang G et al. (2018) A review of photovoltaic poverty alleviation projects in China: Current status, challenge and policy recommendations.
Renewable and Sustainable Energy Reviews 94:214-223 https://doi.org/10.1 016/j.rser.2018.06.012
38. Liang C-Y, Dai J, Zhu L (2015) A Research on the Application of the Structural Equation Model to Evaluation of Public Services Public Satisfaction. East
China Economic Managemen 29:123-129 https://doi.org/10.3969/j.issn. 1007-5097.2015.02.020
39. Lim TSY, Hassan N, Ghaffarianhoseini A et al. (2017) The relationship between satisfaction towards neighbourhood facilities and social trust in urban
villages in Kuala Lumpur. Cities 67:85-94 https://doi.org/10.1016/j.cities. 2017.04.006
40. Lin J-B, Hu Q, Lu Y-B (2017) Effects of Social Commerce Characteristics on Consumer Decision-making Behavior: A Guanxi Management Perspective.
JOURNAL OF BUSINESS ECONOMICS:52-63 https://doi.org/10.14134/j.cnki. cn33-1336/f.2017.01006
41. Liu F, Lyu T, Pan L et al. (2017) Influencing factors of public support for modern coal-fired power plant projects: An empirical study from China. Energy
Policy 105:398-406 https://doi.org/10.1016/j.enpol.2017.03.017
42. Liu X, Liu Y, Yang Z et al. (2003) The construction of a new customer satisfaction index model based on the analysis of SCSB, ACSI and ECSI. Nankai
Business Review:52-56
43. Luo W, Wang G (2019) Family Endowment, Environment Perception and Farmer's Satisfaction about Desertification Land Control:A household survey
case in 14 counties, Gansu, China. . Journal of Desert Research 39:195-202 https://doi.org/10.7522/j.issn.1000-694X.2018.00042
44. Meng J, Berger BK (2019) The impact of organizational culture and leadership performance on PR professionals’ job satisfaction: Testing the joint
mediating effects of engagement and trust. Public Relations Review 45:64-75 https://doi.org/10.1016/j.pubrev.2018.11.002
45. Miao R, Zhang H, Wu Q et al. (2019) Using structural equation modeling to analyze patient value, satisfaction, and loyalty: a case study of healthcare in
China. International Journal of Production Research 58:577-596 https://doi.org/10.1080/00207543.2019.1598595
46. Michelsen CC, Madlener R (2017) Homeowner satisfaction with low-carbon heating technologies. Journal of Cleaner Production 141:1286-1292
https://doi.org/10.1016/j.jclepro.2016.09.191
Page 16/19

47. Morgeson FV, Petrescu C (2011) Do they all perform alike? An examination of perceived performance, citizen satisfaction and trust with US federal
agencies. International Review of Administrative Sciences 77:451-479 https://doi.org/10.1177/0020852311407278
48. Mueller CE (2020) Examining the inter-relationships between procedural fairness, trust in actors, risk expectations, perceived benefits, and attitudes
towards power grid expansion projects. Energy Policy 141:111465 https://doi.org/10.1016/j.enpol.2020.111465
49. Muhammad L, Gul ER (2020) Mediating role of customer forgiveness between perceived justice and satisfaction. Journal of Retailing and Consumer
Services 52https://doi.org/10.1016/j.jretconser.2019.101886
50. Mungra Y, Yadav PK (2019) The mediating effect of satisfaction on trust-commitment and relational outcomes in manufacturer–supplier relationship.
Journal of Business & Industrial Marketing 35:219-230 https://doi.org/10.1108/ jbim-09-2018-0268
51. Mutua J, Ngui D, Osiolo H et al. (2012) Consumers satisfaction in the energy sector in Kenya. Energy Policy 48:702-710
https://doi.org/10.1016/j.enpol.2012.06.004
52. Njoh AJ, Etta S, Essia U et al. (2019) Implications of institutional frameworks for renewable energy policy administration: Case study of the Esaghem,
Cameroon community PV solar electrification project. Energy Policy 128:17-24 https://doi.org/10.1016/j.enpol.2018.12.042
53. Nunnally JE (1978) Psychometric Theory (2nd ed), New York: McGraw-Hill. In:
54. Park E, Kim KJ (2019) What drives “customer loyalty”? The role of corporate social responsibility. Sustainable Development 27:304-311
https://doi.org/10.1002/sd.1901
55. Peng J, Zhou S-Y (2001) Environmental perception and awareness building of beijing citizens ——A Case Study of Nansha River. Human Geography:21-25
https://doi.org/10.13959/j.issn.1003
56. Podsakoff PM, Mackenzie SB, Lee JY et al. (2003) Common method biases in behavioral research: a critical review of the literature and recommended
remedies. J Appl Psychol 88:879-903 https://doi.org/10.1037/0021-9010.88.5.879
57. Santa R, Macdonald JB, Ferrer M (2019) The role of trust in e-Government effectiveness, operational effectiveness and user satisfaction: Lessons from
Saudi Arabia in e-G2B. Government Information Quarterly 36:39-50 https://doi.org/10.1016/j.giq.2018.10.007
58. Sarkar S, Chauhan S, Khare A (2020) A meta-analysis of antecedents and consequences of trust in mobile commerce. International Journal of
Information Management 50:286-301 https://doi.org/10.1016/j.ijinfomgt.2019.08.008
59. Shen W, Xiao W, Wang X (2016) Passenger satisfaction evaluation model for Urban rail transit: A structural equation modeling based on partial least
squares. Transport Policy 46:20-31 https://doi.org/10.1016/j.tranpol.2015.10.006
60. Shyu C-W (2013) End-users' experiences with electricity supply from stand-alone mini-grid solar PV power stations in rural areas of western China. Energy
for Sustainable Development 17:391-400 https://doi.org/10.1016/ j.esd.2013.02.006
61. Steel WF, Anyidoho NA, Dadzie FY et al. (2016) Developing rural markets for solar products: Lessons from Ghana. Energy for Sustainable Development
31:178-184 https://doi.org/10.1016/j.esd.2016.02.003
62. Tabachnick BG, Fidell LS (2007) Using Multivariate Statistics (5th ed.). Pearson Boston, MA
63. Venkatesh V, Morris MG, Davis GB et al. (2003) User acceptance of information technology: Toward a unified view. MIS quarterly 27:425-478
https://doi.org/10.5555/2017197.2017202
64. Wang D, Li K, Fang S (2018) Analyzing the Factors Influencing Trust in a Construction Project: Evidence from a Sino-German Eco-Park in China. Journal of
Civil Engineering and Management 24:331-343 https://doi.org/10.3846/ jcem.2018.3069
65. Wang W, Wang Y, Zhang Y et al. (2020) Spillover of workplace IT satisfaction onto job satisfaction: The roles of job fit and professional fit. International
Journal of Information Management 50:341-352 https://doi.org/10.1016/j.ijin fomgt.2019.08.011
66. Wang Y, Zhi T (2019) Photovoltaic poverty alleviation Contributes to targeted poverty alleviationenergysolutions. In:
http://www.cpnn.com.cn/zdyw/201910/t20191014_1170476.html. [Accessed 27 March 2020].
67. Wolske KS, Stern PC, Dietz T (2017) Explaining interest in adopting residential solar photovoltaic systems in the United States: Toward an integration of
behavioral theories. Energy Research & Social Science 25:134-151 https://doi.org/10.1016/j.erss.2016.12.023
68. Woodruff RB (1997) Customer value: the next source for competitive advantage. Journal of the academy of marketing science 25:139
https://doi.org/10.1007/BF02894350
69. Yang H, Wang W (2015) A Study on Customer Satisfaction Assessment System of Third Party Logistics. Management Review 27:181-193
https://doi.org/10.14120/j.cnki.cn11-5057/f.2015.01.017
70. Yi C-Z (2019) Environmental Performance Experience，Government Trust and Urban Environmental Public Service Satisfaction———An Empirical Study
Based on Shanghai. Soft Science 33:79-85 https://doi.org/10.13956/j.ss. 1001-8409.2019.07.13
71. Zhang C, Liu Y, Lu W et al. (2019) Evaluating passenger satisfaction index based on PLS-SEM model: Evidence from Chinese public transport service.
Transportation Research Part A: Policy and Practice 120:149-164 https://doi.org/10.1016/j.tra.2018.12.013
72. Zhang H, Lu Y, Yan Y (2017) Impacts of technological characteristics on purchase intention in social shopping communities. Science Research
Management 38:84-92 https://doi.org/10.19571/j.cnki.1000-2995.2017.02.011
73. Zhang T, Tao D, Qu X et al. (2020) Automated vehicle acceptance in China: Social influence and initial trust are key determinants. Transportation Research
Part C-emerging Technologies 112:220-233 https://doi.org/10.1016/j.trc. 2020.01.027
74. Zhang Y, Gan C-L, Mei Y et al. (2019) Analysis on Influential Factors of Farmers' Participation in Agricultural Land Share Cooperative System Based on
Social Cognitive Theory——A Case Study of Wuhan Urban Circle. Resource Development & Market 35:762-768 https://doi.org/10.3969/j.issn.10058141.2019.06.004
Page 17/19

75. Zhong R (2017) Research on influence mechanism of public bicycle users' loyalty based on structure equation modeling In:Southwest Jiaotong
University.
76. Zhou B, Liu T, Ryan C et al. (2020) The satisfaction of tourists using bicycle sharing: a structural equation model - the case of Hangzhou, China. Journal
of Sustainable Tourism 28:1063-1082 https://doi.org/10.1080/09669582. 2020.1720697
77. Zhou Z, Zhang Z (2018) Customer satisfaction of bicycle sharing: studying perceived service quality with SEM model. International Journal of Logistics
Research and Applications 22:437-448 https://doi.org/10.1080/13675567. 2018.1513468
78. Zhu D-G, Guo J-H (2016) The Adoption Model of Mobile E-government Services and Empirical Study Based on UTAUT Model. Information Science 34:110114 https://doi.org/10.13833/j.cnki.is.2016.09.022
79. Zou K, Zuo S, Chen Y et al. (2016) Government Information Services Public Satisfaction Evaluation Study Based on Network Public Opinion.Information
Science 34:45-49 https://doi.org/10.13833/j.cnki.is.2016.02.010

Figures

Figure 1
Conceptual Model of Beneficiaries’ Satisfaction Index
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Figure 2
Validation of the Conceptual Model. Notes: *p < 0.05; **p < 0.01; ***p < 0.001.
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