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Abstract 

 

Shore power has become an important berthing way for sustainable shipping. The goal of this research is to 

determine the influencing factors of port shore power promotion. The technology acceptance model (TAM) was used 

to construct a theoretical model of shore-power acceptability. In theory, 4 independent criteria were discovered as 

contributing to actual usage of shore-power for shipping sustainability by influencing ports’ attitudes toward 

shore-power and their intention to use. A questionnaire based on the port enterprises in China was conducted, with 

over 500 people participating. Data were analyzed by MPLUS. The attitude and behavioral intention toward using 

shore power show the beneficial influence on the sustainable development of shore power in the future. The results 

show that subjective norms and perceived risk play a relatively important role among all related variables in TAM. 

This study contributes to popularizing the shore power technology by demonstrating how different variables affect 

the usage of shore power, and are highly significant for sustainable development of ports and shipping. 

 

Keywords: shore power, influencing factor, TAM model, structural equation modeling. 

 

 

I. Introduction 

 

The rapid development of maritime trade makes ports trade facilitators and plays a fundamental role in the global 

supply chain and economic system [1]. Ports facilitate trade and transportation, but they also contribute to air 

pollution and carbon emissions. The main function of the port is to provide transfer service for ships. In the past, 

auxiliary engines were used to generate electricity when ships berthing. Auxiliaries used to generate electricity 

contribute significantly to air pollution, leading to the air quality in port waters and land decreasing. Therefore, 

ports are seen as an important field to reduce fossil energy consumption, pollution and carbon emissions [2]. 

Statistics show that the emissions of carbon dioxide, nitrogen oxides and sulfur oxides from the port industry reach 

3%, 5% and 13%, respectively [3] of total emissions from human activities, where the aforementioned substances 

are the main pollution sources for sea air [4]. In particular, the existence of seaports may have adverse 

environmental impacts on the ocean, soil and air, leading to the deterioration of marine and terrestrial ecosystems 

[5]. In such a scenario, shore power came into being, and now, shore power has become the most important 

approach to better the environmental footprint of ports [6], which is even expected to reduce global emissions [7]. 

However, in existing studies, there is little data empirical research on the use of shore power, which is of vital 

importance for the promotion of shore power. Based on the questionnaire data, this paper studies the willingness of 

ports to use shore power, providing a much-needed empirical account of the transition to shore power in ports. This 

study therefore provides a theoretical basis for the scientific popularization of shore power. 

 

To reduce the damage caused by vessel emissions and maintain the ecological environment of port waters, the 

Chinese government vigorously promotes the development of clean energy. From the application prospects of 

maritime fuel cells, fuel cells have the limitations of high initial investment costs and the short life, which means 

vigorously development is required for marine clean energy to replace traditional fuel [8]. In addition, the short life 

of fuel cell determines its inapplicability to the berthing state of ships, which means that it has little contribution to 

port ecology. Different from fuel cells, the shore power facilities set up inside the port only serve the berthing of 

ships. Therefore, academic research on the application of shore power technology to port ships to achieve energy 
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conservation and emission reduction has been fruitful. Researchers studied the development and change of shore 

power from the perspectives of political policy [9], financial subsidy [10] and multi-player games [11]. In a report, 

Ganzl [12] indicated that the development of port power would help reduce noise and emissions, making ports and 

shipping more sustainable. Although shore power technology is maturing, relatively few studies have been 

performed on the use and acceptance of shore power in China and abroad. Against the strategic background of 

peak carbon and carbon neutrality, determining the attitudes toward port power use can promote the sustainable 

development of shore power technology and green ecological port. 

 

II. Research Model 

 

At present, the promotion of shore power is relatively slow in China. The main objective of this study is to 

demonstrate the effect of certain factors on the use of shore power in ports, and to promote the extensive and 

sustainable use of shore power in ports. As an emerging technology, shore power is still gradually replacing 

traditional auxiliary engines, but has not yet reached the stage of development that is widely accepted. Thus the 

Technology Acceptance Model (TAM) theory proposed by Davis suits this study well [13], as the most widely 

recognized and established models to explain technology acceptance [14]. Based on TAM, we created a model that 

depicts the effects of perceived risk (PR), attitude towards shore power use (ATT), perceived usefulness (USF), 

subjective norms (SUB) and perceived ease of use (EOU) on shore power use (behavioral intention: BEH) in ports, 

and variable definitions is shown in Table 1. 

 

Table 1 Definition of Model Core Variables 

Core variable Variable definition 

Perceived 

Usefulness 
The degree of improving port efficiency by shore power system. 

Perceived 

Ease-of-use 

The degree to which a person believes that using shore power system would be free of physical 

and mental effort [15]. 

Perceived Risk Personal perception of the uncertainty of a decision outcome. 

Subjective Norms Support degree of the social environment for shore power use and operation. 

 

2.1 USF and EOU 

 

Perceived usefulness (USF) and perceived ease of use (EOU) were identified as two main factors motivating users 

to adopt technologies [16]. As is defined, perceived usefulness refers to the degree to which a person believes that 

using a particular system would enhance his/her job performance [16]. And perceived ease of use was defined as 

an individual’s belief that operating a particular system is easy and needs less effort. In this study, USF was 

defined as the degree, believed by ports to improve port efficiency by shore power system. When the USF is strong, 

it will promote a good ATT, and therefore increase the port's intention to use it. However, once the user believes 

that a new technology is considered difficult to use, it means that even though increased usefulness is provided, 

users tend to reject its use. Similarly, EOU refers to how the port uses the shore power system, so that users 

experience less difficulties or complex situations. When ports believe that it is easy to use shore power, they will 

have a positive ATT, and accept this technology. 

 

2.2 PR 

 

In the 1970s, the theory of reasoned action proposed by Ajzen and Fishbein, indicating that the behavioral intention 

is considered to be determined by attitude and subjective norms (SUB) [17]. SUB refers to the social pressure that 

people feel to take a particular behavior or not. In other words, when predicting the behavior of others, 

Salientindividuals or groups, usually the government, that influence an individual's behavioral decisions can have a 

significant impact on whether or not an individual takes a particular behavior. Moser believes that the perceived 

social pressure of consumers must have an impact on green consumption intentions [18], suggesting that the 

perceived social pressure of ports can influence their shore power use behavior. And compared with Westerners, 

Easterners care more about how they are perceived by others and whether their actions are ethical. Therefore, in 
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the context of Chinese culture, subjective norms will have an important impact on shore power use intention [19]. 

 

2.3 SUB 

 

According to the existing research, perceived risk (PR) refers to the consumer's perception of the uncertainty 

involved when the severity of the adverse consequences is the result of their actions. In this paper, PR mainly 

comes from the technical defects, specification defects and cost defects of shore power technology. When shore 

power providing service, above defects will increase the PR, arouse the negative emotions of the users, and then 

affect the behavioral intention. That is, when uncertain and ambiguous situations arise that make consumers 

uncomfortable, they tend to stay away from these situations [20]. Once consumers experience the negative 

consequences of using shore power, their satisfaction will be decreased, and they eventually avoid those negative 

consequences by resisting this technology. 

 

2.4 ATT and BEH 

 

In the context of technology adoption research, attitude (ATT) is defined as an individual's overall emotional 

response to the use of new technology, and behavioral intention (BEH) is defined as a cognitive picture of a 

person's readiness to perform an action. In TAM, ATT is described as the individual's positive or negative 

emotions towards the target behavior (BEH). That is, in the process of using shore power technology, consumers' 

external perception of shore power technology is fed back to their attitudes. According to the feedback results, 

attitudes will then affect behavioral intentions, thus influencing consumers' decisions on whether to use shore 

power in the future. 

 

2.5 Research hypothesis 

 

In this study, we created a model that depicts the perceived usefulness and perceived ease of use, proposed by 

Davis [21]. In addition, on the basis of the related studies mentioned above, perceived risk and subjective 

normative variables are reasonably introduced, and 9 hypotheses of SUB, PR, USF and EOU influencing shore 

power use through ATT are established, as shown in Fig 1. 

 

H1: The perceived usefulness of shore power technology has a positive impact on the attitude towards using shore 

power. 

H2: The perceived ease of use has a positive impact on the attitude towards using port shore power. 

H3: The perceived risk of shore power technology has a negative impact on the attitude towards using port shore 

power. 

H4: Subjective norms have a positive impact on port-side attitudes toward using port shore power. 

H5: The perceived usefulness of shore power technology has a positive impact on the port-side behavior intention 

toward using shore power. 

H6: The perceived ease of use has a positive impact on the behavior intention toward using shore power. 

H7: The perceived risk of shore power technology has a negative impact on the behavior intention toward using 

shore power. 

H8: Subjective norms have a positive impact on the behavior intention toward using shore power. 

H9: The port-side attitude toward using shore power positively influences the port-side behavior intention. 
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Fig 1: Acceptance model of port shore power utilization. 

 

2.6 Model building 

 

To quantitatively describe the causal relationship between the variables and the influence of the variables on 

construction behavior for the port power system, a mathematical analysis is conducted based on a structural 

equation model. This model has two main parts: (1) a measurement model and (2) a structural model. 

 

(1) Measurement model 

(16 1) (16 1)(4 1)(16 4)

X X  
 

   (1) 

(6 1) (6 1)(2 1)(6 2)

Y Y  
 

   (2) 

(2) Structural model 

(2 2) (2 4)(2 1) (2 1) (4 1) (2 1)

B   
    

    (3) 

X is a 16×1 vector composed of observation variables of the exogenous latent variables (Perceived Ease-of-Use, 

Perceived Risk and Subjective Norm), 


 is a 4×1 vector composed of observation variables of the exogenous 

latent variables, Y is a 6×1 vector composed of observation variables of the endogenous latent variables, and η is a 

2×1 vector composed of three endogenous latent variables. B is a 2×2 coefficient matrix between the latent 

variables, and  is a 2×1 residual vector. The mean value of the error terms  and  of the measurement equation is 

0; the mean value of the residual term  of the structural equation is 0; the error terms  and  are independent of 

the factors η and ; and the residual  is also unrelated to ,  and . 

 

III. Sample Survey 

 

3.1 Participants 

 

Based on a literature review of research on shore power technology, the technology acceptance model (TAM), a 

questionnaire on the intention of shore power usage was designed in this study. To construct a representative 

questionnaire, the survey scope covered people of different genders, age groups and positions in relevant fields at 

various ports. With questionnaire administered to different ports, a total of 555 questionnaires were collected, with 

an effective recovery rate of 92.61%. The proportion of the male and female respondents for this survey is 

relatively balanced, as is the proportion of port types. The subjects in this survey are mainly aged between 25 and 

40 and work in port comprehensive management, and the specific characteristics of the respondents are shown in 
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Table 2. 

 

Table 2 Statistical description of questionnaire respondents 

Items Classification Number of samples Percentage 

Gender 
male 281 54.67% 

female 233 45.33% 

Age 

<25 69 13.42% 

25~40 286 55.64% 

41~60 146 28.40% 

>60 13 2.53% 

Type of port 
Inland ports 269 52.33% 

Coastal ports 245 47.67% 

Profession 

Port integrated management 255 49.61% 

Port operation and management 118 22.96% 

Port equipment maintenance  87 16.93% 

Others 54 10.51% 

 

3.2 Questionnaire compilation 

 

As previously mentioned, current academic research about shore power is mostly focused on the popularization 

and application of shore power systems, some examples of which are quantitative studies on the impact of 

environmental taxes and the cost price of onshore power systems [22], game research of governments, ships and 

ports using onshore power systems for economy and emissions reduction [23], and research on technical problems 

associated with connecting ships to port shore power systems [24]. Although the research field is different, the 

study on the impact of the application of electricity technology in this paper has something in common with most 

TAM-based articles, especially the questionnaire. As suggested by Bollen [25], the questionnaire survey should try 

to quote the questionnaire with good reliability and validity used by others. Therefore, measurement items for USF 

(4 items) and EOU 4 items) were adapted from Alrahmi [26], Alturki et al, and Guo et al [27]. PR was composed 

of 4 items and adapted from Seo [28]. SUB (4 items) was adapted by Li et al [29]. The latent variables were 

measured on a Richter five-point scale, with 1 representing complete agreement, 2 representing agreement, 3 

representing basic agreement, 4 representing partial agreement, and 5 representing total disagreement. See Table3 

for the description of the specific model variables. 

 

Table3 Description of model variables 

Construct Item Measure 

Perceived Usefulness 

USF1 I think the shore power system will improve the berthing rate of port ships 

USF2 
From a port-side perspective, I think the shore power system will increase 

convenience 

USF3 I think the shore power system will help increase port revenue 

USF4 
I think shore power system helps to maintain the sustainable development of the 

ports 

Perceived 

Ease-Of-Use 

EOU1 
I think the operation of a shore power system (a ship-shore connection) is 

relatively simple 

EOU2 
From a port-side perspective, I think the approval process for shore power 

construction is simple 

EOU3 
I think it will be easy to maintain the normal and continuous operation of the 

power supply 

EOU4 I think it is easy to build the power expansion of shore power system 

Perceived Risk 

PR1 

I think the port will refuse to build a shore power system without the inspection 

and verification of the safety and stability of the shore power equipment by a 

third party with professional qualifications 

PR2 
We (the port) will refuse to build a shore power system if it is likely to cause 

damage to the ship client equipment 
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Construct Item Measure 

PR3 

A potential interface mismatch resulting from inconsistent interface standards for 

shore power would significantly reduce my willingness to build a shore power 

system 

PR4 
I think the current shore power operation and maintenance costs are beyond the 

bearing range of the port 

Subjective Norms 

Sub1 
A subsidy created by the current national policy for onshore power projects has 

played a role in making our port willing to use an onshore power system 

Sub2 
The management of pollution abatement by environmental supervision 

departments would enhance my willingness to use the shore power system 

Sub3 
The absence of barriers to the secondary sale of electricity would enhance my 

willingness to build a shore power system 

Sub4 
The use of shore power in other ports will enhance my willingness to use shore 

power 

Attitude Towards 

Using Shore Power 

Att1 I believe it is beneficial to use shore power for sustainability 

Att2 I feel positive about using port shore power 

Att3 In the process of port operation, we prefer to use shore power 

Behavioral Intention 

Beh1 
If conditions permit, I am inclined to use shore power system into action in a 

wider range 

Beh2 
I think we will build shore power systems in all new working areas of ports in the 

future 

Beh3 I will recommend shore power for berthing ships. 

 

Ⅳ. Data Analysis and Results 

 

4.1 Reliability and validity analysis 

 

The Cronbach coefficient was used as the criterion for measuring the reliability of the questionnaire. All the  

values were greater than 0.7, meeting the reliability requirements. All the factor loading coefficients in the 

confirmatory factor analysis (CFA) ranged from 0.719~0.886 (greater than 0.5), indicating good fitness of the 

measurement model and demonstrating good explanatory ability of the dimensions of the questions. All the items 

were reserved. The mean variance extraction values (AVE) were greater than 0.5, met the standard proposed by 

Richard Bagozzi [30], which demonstrated that the measurement model had good interpretation ability. The 

observation variables of the four latent variables of perceived usefulness, perceived ease of use, perceived risk and 

subjective norms were selected reasonably and had high aggregation validity. The specific parameter and 

discriminant validity results are shown in Table4. and Table 5 lists the square root of AVE and the factor 

correlation coefficients. For each factor, the square root of AVE was significantly larger than its correlation 

coefficients with other factors, suggesting an excellent discriminant validity. 

 

Table4 Results of reliability and convergent validity analysis 

Cod Item Factor loading  SMC C.R. AVE Cronbach  

ATT 

ATT1 0.747 0.558 

0.794 0.563 0.793 ATT2 0.755 0.570 

ATT3 0.749 0.561 

USF 

USF1 0.794 0.630 

0.864 0.614 0.863 
USF2 0.786 0.618 

USF3 0.814 0.663 

USF4 0.738 0.545 

EOU 

EOU1 0.879 0.773 

0.926 0.758 0.925 
EOU2 0.886 0.785 

EOU3 0.875 0.766 

EOU4 0.841 0.707 
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PR 

PR1 0.733 0.537 

0.872 0.630 0.872 
PR2 0.831 0.691 

PR3 0.756 0.572 

PR4 0.850 0.723 

SUB 

SUB1 0.884 0.781 

0.880 0.648 0.879 
SUB2 0.731 0.534 

SUB3 0.798 0.637 

SUB4 0.799 0.638 

BEH 

BEH1 0.794 0.630 

0.802 0.576 0.801 BEH2 0.761 0.579 

BEH3 0.719 0.517 

 

Table5Matrix of correlation constructs and discriminant validity 

 CR AVE ATT USF EOU DAG SUB BEH 

ATT 0.794 0.563 0.750      

USF 0.867 0.620 0.421 0.787     

EOU 0.926 0.758 0.555 0.324 0.871    

PR 0.872 0.630 0.490 0.423 0.412 0.794   

SUB 0.880 0.648 0.537 0.532 0.359 0.334 0.805  

BEH 0.802 0.576 0.521 0.311 0.215 0.434 0.433 0.759 

 

4.2 Structural equation model validation 

 

Parameter estimation was carried out using the Maximum likelihood (ML) method and the MPLUS calculation 

model, and the questionnaire data were fitted. The fitting degree of the model is shown in Table 6. The fitting 

degree index results were that the chi-square free ratio was less than 3. Kline considers a chi-square freedom ratio 

within 3 to be acceptable [31]. All the comparative fit index (CFI) and non-normed fit index (TLI) values were 

greater than 0.9, which means the model fit acceptable[32].The root mean square error of approximation (RMSEA) 

and standardized root mean square residual (SRMR) values were less than 0.05, indicating hypothesis model and 

data fit well. Actually, RMSEA is an important index used to estimate SEM statistical tests [33], which are 

becoming increasingly popular these years. 

 

Table6Model fit index 

Fit index Key value Model indexes Result 

ML 2 The small the better 667.9 — 

Df The large the better 239 — 

2/Df (Normed Chi-sqr) 1< ML X2/Df <3 2.795 Support 

CFI >0.9 0.949 Support 

TLI >0.9 0.937 Support 

RMSEA <0.08 0.045 Support 

SRMR <0.08 0.041 Support 

Note: MPLUS does not calculate the GFI index 

 

4.3 Model interpretation 

 

The standardized path coefficients among the potential variables in the structural model are shown in Table 7. 

Except that the influence relationship between perceived ease of use and behavioral intention is not significant, the 

coefficient of the influence relationship between variables reaches the significance level of 95% confidence 

(P<0.05). Therefore, Hypothesis 6 is not valid, indicating the other hypotheses about latent variables are all valid. 
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The final model results are shown in Fig 2, where the numbers on the path represent the corresponding path 

coefficients. It’s demonstrated that perceived usefulness is positively and substantially associated with attitudes 

toward shore power usage (=0.270, p<0.001). As a result, Hypothesis 1 is validated, indicating that the perceived 

usefulness has an influence on attitudes toward using shore power for berthing. In addition, the findings revealed 

that the EOU was positively and substantially connected to ATT (=0.234, p<0.01). As a result, Hypothesis 2 is 

validated, demonstrating that perceived ease of use has an influence on attitudes toward using shore power. 

Furthermore, the findings revealed that PR was negatively and substantially associated with ATT (=-0.472, 

p<0.001). As a result, Hypothesis 3 is validated, demonstrating that perceived risk has an influence on attitudes 

toward using shore power. In addition, the findings revealed that the SUB was positively and substantially 

connected to ATT (=0.617, p<0.001). As a result, Hypothesis 4 is validated, demonstrating that subjective norms 

have an influence on attitudes toward shore power usage. Moving on to the fifth hypothesis, the findings reveal 

that USF is positively and substantially associated with BEH (=0.210, p<0.05). As a result, Hypothesis 5 is 

validated, demonstrating that the perceived usefulness has an influence on attitudes toward behavioral intention of 

shore power usage. Moreover, the findings revealed that the SUB was not connected to ATT (=0.082, p=0.540), 

demonstrating that the correlation of subjective norms and attitudes toward shore power is not significant. The 

seventh hypothesis indicated that PR was negatively and substantially connected to BEH (=-0.488, p<0.01). As a 

result, Hypothesis 7 is validated, suggesting that perceived risk was positively and substantially associated with the 

behavioral intention. Similarly, Hypothesis 8 validated that the subjective norms were positively and substantially 

associated with behavioral intention (=0.609, p<0.01). implying that subjective norms are beneficial for 

behavioral intention in shore power use. The findings also reveal that ATT is favorably and substantially associated 

with behavioral intention (β=0.794, p<0.001). As a result, Hypothesis 9 is accepted. 

 

The effects of the considered variables on the use intention are as follows, in decreasing order of magnitude: 

Attitude (0.749, ***), subjective norms (0.609, **), perceived risk (-0.488, **), perceived usefulness (0.210, *). 

The result indicates that with an ideal port-side attitude toward shore power use, excessive perceived risk or 

unsatisfactory subjective norms will directly affect the port-side behavioral intention, resulting in uncertainty in 

shore power use and deteriorating shore power promotion. 

 

Table 7 Hypothesis test results 

Impact path Std. S.E. Std./S.E.  P-Value Hypothesis 

H1：USF→ATT 0.270 0.084 3.217 *** Supported 

H2：EOU→ATT 0.234 0.080 2.910 0.004 Supported 

H3：PR→ATT -0.472 0.107 -3.986 *** Supported 

H4：SUB→ATT 0.617 0.083 7.429 *** Supported 

H5：USF→BEH 0.210 0.094 2.226 0.026 Supported 

H6：EOU→BEH 0.082 0.133 0.613 0.540 Rejected 

H7：PR→BEH -0.488 0.181 -2.696 0.007 Supported 

H8：SUB→BEH 0.609 0.187 3.255 0.001 Supported 

H9：ATT→BEH 0.794 0.134 5.907 *** Supported 

 

Note：***means p<0.001; **means p<0.01; *means p<0.05; EOU means Perceived Ease-Of-Use; USF means 

Perceived Usefulness; ATT means Attitude toward using shore power; PR means Perceived Risk; BEH means 

Behavioral Intention; SUB means Subjective Norms. 
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Fig 2: Model results. 

 

4.4 Discussion 

 

According to the study’s findings, most hypotheses (except H6) had a significant positive influence on behavioral 

intention, via ATT using shore power. The traits indicated a strong direct relationship with using attitudes and 

behavioral intention. This might be due to positive shore power using the environment in China. Although the 

divergent port distribution and wide variety leads to difficulty obtaining the ideal questionnaire data and the 

academic vacancy of the TAM in the field of onshore power technology, similar findings still have been observed 

in previous studies [26], suggesting that there is similar relationship structure in the field of technical adoption. For 

the mobile learning field, the positive effect of other variables on attitude variables is used to explore how to 

promote student progress and educational sustainability on the basis of TAM [34]. For the electronic commerce 

field, it has experimentally been proven the role of trust and risk in purchase intentions for online behaviors, 

proving the practicability of perceived risk variables introduced in the TAM model [35]. Similarly, in a study on 

the adoption intentions of mobile libraries, subjective norms were introduced as prior variables affecting the 

attitude variables [36]. Based on the above research, a model framework was proposed that the PR and SUB affect 

the attitude of shore power use, and ultimately affect shore power use. 

 

According to the path analysis results, as shown in Fig 2, ATT has the greatest influence on BEH. The 

standardized regression coefficient of attitude on behavioral intention was 0.794, indicating that ATT was a 

powerful factor determining the BEH. The results verified Davis' view in TAM theory that attitude influences and 

greatly determines behavioral intention. In addition to attitude, subjective norms and perceived risk also have 

significant effects on behavioral intention. The standardized regression coefficient of subjective norms on 

behavioral intention was 0.609, which is probably on account of the high costs of shore power usage, as current 

Chinese policy and social environment are difficult to effectively control or reduce the high cost, thus affecting 

usage of shore power. From another perspective, on the condition that subjective norms can be controlled at a 

reasonable threshold, then the shore power system can be effectively extended. The standardized regression 

coefficient of perceived risk on behavioral intention was -0.488, which is probably resulted by the relatively 

underdeveloped technology, as the shore power technology in China started over 20 years behind foreign countries. 

In terms of technical stability and safety guarantee system of shore power, there is still much room for progress. 

The standardized regression coefficient of perceived usefulness on behavioral intention was 0.270, which is 

consistent with extensive TAM theory in the model structural. To some extent, USF, as a reflection of the 

usefulness of shore power system, has a theoretical logical relationship between perceived usefulness and the 

ultimate use intention of shore power system. From the research results of this paper, this logical relationship can 

be demonstrated. Different from this scenario, we previously assumed the logical relationship between EOU and 
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BEH in the process of model building, and believed that EOU had a positive influence on BEH. However, 

according to the calculation results, the mathematical relationship between EOU and BEH was finally determined 

to be invalid. 

 

In addition to the path of direct impact on behavioral intention, further analysis of ATT was considered as well due 

to ATT's decisive impact on BEH. In general, the ATT variable was determined by multiple factors in TAM. As 

mentioned, variables such as SUB and PR have a direct and significant impact on BEH, affecting actual use 

behavior by influencing use attitude meanwhile. The standardized regression coefficient of perceived ease of use 

on ATT was 0.234 and perceived usefulness on ATT was 0.270, indicating EOU and USF had a positive and 

significant effect on ATT. The results of path coefficients are relatively close, meaning that the two variables have 

similar influences on ATT. Different from the path of USF and EOU affecting BEH, the path coefficient of USF 

and EOU affecting ATT exists and the value is relatively close, while the path of USF affecting BEH is proved to 

be invalid. The reason for this result, we believe, is related to the current onshore power promotion policy in China. 

In order to protect the environment and reach a carbon peak by 2030, the government will give more consideration 

to the promotion of shore power. However, the perceived usefulness of shore power is not enough to support the 

shore power system of the port side, which also leads to some disadvantages in the use environment of shore power 

in China, such as the empty berthing phenomenon of some port power. 

 

Based on the proposed model, the results demonstrate that the subjective norm, perceived risk, perceived 

usefulness and perceived ease of use significantly determined behavioral intention to actual shore power use. SUB 

and PR are identified as key factors, which have the largest impact on shore power use. In addition, it was ensured 

that ATT did directly influence ports’ actual use of shore power, since it has the largest path coefficient in the 

model, implying that once the users became aware of the benefit of shore power system promoted by SUB, they 

would form a positive attitude toward shore power and subsequently the intention to use it. Equally, once they 

become aware of the risks of using shore power systems, passive attitude to shore power systems will be taken. 

Therefore, to get the best shore power receiving effect at the lowest possible cost, model analysis of the two 

variables should be reasonably used. 

 

Ⅴ. Conclusions 

 

In this study, TAM is used to construct an acceptance model for the usage of a shore power system at a port by 

introducing two extra core variables: perceived risk and subjective norms, validating the model framework of 

"perception-attitude-behavior". Five constructs were identified as contributing the most to the use of shore power 

(BEH) by ports, namely USF, EOU, PR, ATT and SUB, which were extracted from the TAM. Actually, TAM has 

been used to analyze people's attitude and intentions related to shore power in China. Up to now, Tam has not been 

used to analyze people's attitude and intention related to shore power in China. Therefore, the combination of TAM 

and shore power is an important contribution, of great significance for researchers using PR and SUB to maintain 

the sustainable use of shore power. One limitation of the report is the port staff survey data, which makes it 

impossible to reflect the actual effect thoroughly. Actually, the ship's attitude towards the use of power across the 

river, compared with the port, may be different. We also consider some open research questions in the area of 

shore power and the future directions for the field. If necessary, new influencing variables should also be added to 

shore power research model to further enhance the model. Finally, comparison and research with the views of other 

countries may help to expand the findings of this study and realize the continuous utilization and development of 

shore power. 
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