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Abstract

This research aims to identify the determinants of e-government satisfaction in Hanoi, Vietnam, and assess their impact. To collect data, 
we conducted an online questionnaire with citizens living in Hanoi in a time span of five weeks. We received 1,107 responses, divided into 
three groups: unaware, known, but not used, and used e-government. After leveraging past studies on satisfaction in different contexts, we 
arrived at six external variables that are of particular relevance to e-government satisfaction (i.e., efficiency, trust, reliability, convenience, 
citizen support, and transparency) as well as four control variables (i.e., age, gender, education level, and Internet frequency). We then 
applied both SPSS 22 and STATA 2016 to process and analyze the collected data and found that, while almost all external variables are 
statistically significant, all four control variables are not. Apart from convenience and trust, four factors – efficiency, reliability, citizens 
support, transparency – are important measures of system quality, information quality, service quality and relative benefits of e-government, 
which in turn positively and significantly impact citizens’ satisfaction with the online public services. Furthermore, the efficiency variable 
has the most influence on customer satisfaction, and the level of impact on the dependent variable decreases in the following order: citizen 
support, reliability and transparency.
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1.  Introduction

The rapid evolution of information technology and 
related services has brought a significant improvement in 
social standards, especially in satisfying individual demands. 

Along with this inevitable technological development trend, 
governments have digitized public services, in other words, 
developed e-government to tackle problems related to the 
current managerial system before upgrading new services 
to meet the society contentment (Giao, 2020). Currently, 
countries around the globe are constantly striving to improve 
e-government and provide online public services, according 
to the latest report on e-government from the United 
Nations (2018). Specifically, the 2018 survey highlighted a 
positive global trend towards a higher level of e-government 
development. In 2018, 40 countries achieved e-government 
development index (EGDI) at the level of "Very high", 
compared to only 10 countries in 2003. In addition, the 
average EGDI of countries around the world has increased 
from 0.47 in 2014 to 0.55 in 2018, which means that overall 
e-government development has increased across regions. 
This shows that, globally, the improvement of e-government 
and the provision of online public services have made certain 
progress. This is also the situation in Vietnam since the 
country has continuously promoted the development of the 
e-government system. Specifically, it has been demonstrated 
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that Vietnam's e-government development index (EGDI) 
has constantly increased, from 0.47 in 2014 to 0.59 in 2018, 
bringing Vietnam up from 99th in 2014 to the rank of 88/193 
countries in 2018, ranking 6th among 11 countries in the 
ASEAN region (United Nations, 2018). However, although 
Vietnam has made certain progress, the pace is relatively 
slow, especially compared to other ASEAN countries. 
Furthermore, the quality of online public service provision 
is limited and inconvenient for users, manifested by the 
availability of many online public services, but the actual 
number of services used is still limited.

To improve the situation, in other words, to increase the 
rate of online usage of public services, it is vital to understand 
what e-government is and what determines its success. 
E-government is a general term for web-based services 
from government agencies. In recent years, although many 
e-government concepts have been put forward, all are aimed 
at using information technology to improve the effectiveness 
of the Government. With this topic, the concept of 
e-government is proposed as “the application of information 
technology to improve the provision of government services 
to citizens, thereby improving people's satisfaction with the 
services provided by the Government”. A valuable insight 
into the performance of the information system, yielded by 
DeLone and McLean (2003), has shown that user satisfaction 
is one of the key factors in determining the effectiveness of 
the system implementation. As users should be placed at the 
heart of the development and delivery of electronic public 
services since their satisfaction can have a pivotal impact 
on the large-scale adoption of other use of electronic public 
services (Verdegem & Verleye, 2009), the investigation into 
citizens, which are the main users of the systems, is crucial 
(Gilbert, Balestrini, & Littleboy, 2004).

As a result, numerous studies about e-government 
satisfaction were conducted, from the effect of satisfaction 
on different aspects (Welch, 2004) to determinants of 
e-government satisfaction (Papadomichelaki & Mentzas, 
2012; Verdegem & Verleye, 2009). In this field, many 
researchers tried to address the issue through both theoretical 
and empirical sides. For example, in Venkatesh, Thong, 
Chan, Hu, and Brown (2011), citizens’ intentions of using 
e-government are predicted by the quality of information 
and the channel characteristic, which lead to citizens’ 
satisfaction. Or according to Bhattacharya, Gulla, & Gupta 
(2012), improving the quality of online services base on the 
needs and expectations of citizen can act as a positive trigger 
for e-government adoption. However, most of the previous 
studies are based in developed countries, thus can barely 
appropriate to apply in developing countries, including 
Vietnam. Due to the distinction of cultural, social and 
economic attributes, there is a substantial gap between the 
two parts of the world in this field of study. Additionally, in 
Vietnam, there were no previous studies about what factors 

driving the satisfaction with e-government comprehensively 
from the Vietnamese citizens’ perspective. In short, the 
mentioned issue of Vietnamese e-government has not been 
fully discovered.

Therefore, this article is conducted to tackle the 
problem by measuring the level of satisfaction of citizens 
and examining its determinants with respect to electronic 
government services in Hanoi, Vietnam. The research model 
is mainly based on the revised e-GovQual model developed 
by Papadomichelaki and Mentzas (2012) since this is an 
updated model that was constructed exclusively to measure 
satisfaction with the electronic government system and was 
tested on a large-scale sample. Our study was carried out as 
a quantitative research with a considerable sample size of 
1,100 respondents. 

In the following sections, both theoretical and empirical 
studies are used to discuss satisfaction definitions and 
its determinants in the field of e-government. Next, the 
development of the research model and measurements are 
presented, followed by the validation of the measurement 
tool. Finally, conclusions and recommendations from the 
research are drawn.

2.  Literature Review

There is no consensual definition of e-government 
citizen satisfaction. Researchers conceptualized 
e-government citizen satisfaction as a service provider-
customer relationship in which the government is the 
service provider and citizens are the customers. Therefore, 
e-government citizen satisfaction can also be considered 
as customer satisfaction. Cardozo (1965) suggested 
customer satisfaction is not just an evaluation of a product 
but also the experience surrounding the purchase of the 
product. In other words, customer satisfaction is built in 
their trust and implied as a process of evaluating product 
procurement experience (Usman, 2015). Oliver (1977) 
expanded Cardozo’s concept of product acquisition 
experience, postulating that such evaluation is the result 
of the differences between expectations and perceptions of 
service performance. That is to suggest, higher perceptions 
of performance compared to pre-consumption expectations 
lead to higher satisfaction and vice versa. Apart from 
evaluations of service, satisfaction also depends on an 
individual's comparison of net benefits against other 
customers- if the comparison is perceived to be fair then 
customers are satisfied (Seetharaman et al., 2017). On the 
other hand, researchers focus on satisfaction as an outcome 
of the evaluation process. Specifically, satisfaction can be 
an emotional response when experiencing consumption 
(Westbrook & Reilly, 1983), a response to the fulfillment 
of desires and needs (Rust & Oliver, 1994), or evaluative 
response (Day, 1984). 
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Even though disagreement on a global definition of 
customer satisfaction persists, that didn’t stop researchers 
from operationalizing customer satisfaction within the 
domain of e-government, albeit making measurement of 
e-government citizen satisfaction and comparison of papers 
more context-dependent. Welch (2004) is one of the first 
studies to measure e-government satisfaction related to 
government trust. Specifically, he defined e-government 
satisfaction as "overall rating of the effect (positive to 
negative) of e-government on the operation of government” 
which includes: (1) transaction satisfaction, (2) transparency 
satisfaction, and (3) interactivity satisfaction. Unfortunately, 
to the best of our knowledge, there is no other e-government 
study that gives out a definition of e-government satisfaction. 
Excluding Welch’s, other research on satisfaction with 
e-government services measure satisfaction as it is, which 
means asking: “How are you satisfied with the service?” 
questions. Part of the reason lies in the fact that satisfaction 
is an elusive, “you know it when you see it” concept (Oliver, 
1977). Nevertheless, many researchers have adopted this 
mantra and either left measurement of satisfaction to the 
respondents (Verdegem & Verleye, 2009), or only focused 
on determinants of satisfaction (Chan et al., 2010).

About the determinants of customer satisfaction, 
Szymanski and Henard (2001) found that, not only is the 
performance of service a major component along with 
expectations in the expectation-confirmation paradigm 
proposed by Oliver (1977) mentioned above, but also 
a significant direct predictor of satisfaction. In general, 
researchers of e-government agree on three major groups 
of determinants, drawn from information systems literature: 
(1) system quality factors, which represent the quality 
of information processing (ease of use, website design, 
reliability and interactivity) (Santos, 2003), (Delone & 
McLean, 2003), (2) information quality factors measure the 
perceived value of the information produced by the website 
which includes (security, content, accuracy)  (Parasuraman, 
1991; Papadomichelaki & Mentzas, 2012), and (3) service 
quality factors represent overall customer evaluation of 
service delivery’s quality including SERVQUAL constructs 
(Parasuraman, 1991) as well as trust, support, and efficiency 
(Warkentin, Gefen, Pavlou, & Rose, 2002).

Regarding system quality factors, many pieces of 
research showed the positive relationship between website 
design and satisfaction. This is because website-oriented 
variables are the primary factors in measuring perceived 
performance (Lin, 2007, p. 2).  Additionally, citizens are 
also more satisfied when they do not have to expend effort 
into figuring out the website navigation, thus improving 
website quality also means having higher quality for website 
structure, search engine as well as set-up links. Specifically, 
with e-government where citizens want reliable and easy 
access to services, good search functions and website 

structure greatly reduce steps taken to find and fill out 
forms, thus enhancing their experience. Hujran, Aloudat, and 
Altarawneh (2013) also showed ease-of-use has a significant 
impact on citizen satisfaction. 

On the other hand, information quality shows a 
comparatively positive relationship with satisfaction. Livari 
(2005) illustrated that information quality significantly 
affects an individual's perception of the usefulness of 
information systems. And Delone and McLean (2003) 
proved that the quality of information influences net benefits 
experienced by the users. As defined by Delone and McLean, 
net benefits form several measures as represented by the 
impact information systems have on users like individual 
impact, organizational impact, etc., as befitting the purpose 
of the research. In our case, information quality’s impact on 
individual citizens is an important indicator of satisfaction. 
Specifically, Zhang, Keeling, and Pavur (2000) concluded 
that having correct, easy-to-understand information is vital 
to meet the needs and expectations of information systems’ 
users. Another aspect of online services, security, is also a 
key component of information quality. A study by Miyazaki 
and Fernandez (2001) showed that the protection of 
information is a major obstacle in adopting online services, 
as users concern whether their information is more exposed 
to malicious use in the online environment, among other 
risks. Since citizens rely on e-government website to show 
them the correct online forms as well as protect sensitive 
information, we expect information quality to have an even 
bigger impact on citizen’s e-government satisfaction.

Finally, service quality plays a critical role to support a 
smooth e-government experience an improve satisfaction. 
Parasuraman (1991) conceptualized service quality as 
the gap between expectations and perceptions of service’s 
performance, similar to the conceptualization of satisfaction 
of Oliver (1977). Although there was a debate on whether 
service quality is the determinant of satisfaction or vice versa, 
studies often consider service quality as the indicator of 
satisfaction (Mosahab, Mahamad, & Ramayah, 2010). Delone 
and McLean (2003) acknowledged the importance of service 
quality in the measurement of information systems success, 
thus many studies have attempted to incorporate models 
from service quality literature, most notably the SERVQUAL 
5-constructs: tangibles, reliability, responsiveness, 
assurance, and empathy (Pitt, Watson, & Kavan, 1995). 
Even though SERVQUAL is criticized for its unsuitability 
in information systems context (Van Dyke, Kappelman, & 
Prybutok, 1997), many papers found its constructs are useful 
indicators for information systems providers to identify 
areas of improvement for service quality (Jiang, Klein, & 
Crampton, 2000). Apart from SERVQUAL dimensions, 
early contribution by Warkentin et al. (2002) identified trust 
as another factor of e-government services delivery quality. 
Carter and Bélanger (2005) expanded the trust dimension 
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into two different constructs: trust in technology, and trust 
in government and their results emphasized trustworthiness 
as the most difficult and vital area to improve as to facilitate 
e-government use. When examined the success of the online 
tax filing system, Chen, Jubilado, Capistrano, & Yen (2015) 
found trust in government influences trust in e-government 
websites, which in turn affects how citizens perceive the 
quality of information posted on the website. 

Two notable contributions to the body of e-government 
satisfaction research in Vietnam of Loan (2020) on online 
tax filing system and Nguyen (2017) on automated customs 
clearance in Danang. Both studies were conducted using 
5-point Likert-scale questionnaire with regards to businesses 
in Vietnam. Overall, Nguyen (2017)’s regression equation 
explains 65.3% of the variance in the model, suggesting 
that the model is well fitted to explain the satisfaction of the 
automated customs clearance system. In contrast, Loan’s 
model only explains 59.6% of the total variance, thus we 
can deduce that Loan’s model has less predictive power 
compared to Nguyen (2017)’s. According to Loan (2020), 
the satisfaction with online tax filing system is determined 
by six variables: Efficiency, Convenience, Ease-of-use, 
Information security, Trust, and System readiness. All six 
hypotheses are proven to have a significant influence on 
the business satisfaction of online tax filing system at the 
95% confidence level. Meanwhile, Nguyen (2017)’s study 
on business satisfaction with automated clearance systems 
is determined by the quality of service which in turn is 
determined by seven variables: System quality, Trust, 
Ability to deliver services, Safety, Empathy, Administrative 
procedure, and Control and feedback mechanism. However, 
three variables were found not to have a significant impact 
on business satisfaction including Trust, Safety, and 
Administrative procedure. Since government and citizen’s 
business relationship can be conceptualized as a service 
provider-customer relationship, the results are also of 
relevance to citizen satisfaction research.

3.  Methodology

3.1.  Hypothesis

For the purposes of this study, efficiency construct 
refers to the information quality and the ease of using the 
government websites, which in accordance with the definition 
provided by Papadomichelaki and Mentzas (2012). While 
ease of use captures the idea of the e-government website 
is user-friendly and requires low effort to use the system, 
information quality covers the accuracy and freshness 
of information delivered by the government and both of 
them are the satisfaction drivers of self-service technology 
(Meuter, Ostrom, Roundtree, & Bitner, 2000). The rationale 
is that, regarding ease of use, users express great concern 

about complexity and effort when carrying out the online 
services, and a poorly designed website that is difficult to use 
can cause frustration for them (Meuter, Ostrom, Roundtree, 
& Bitner, 2000). Thus, when a higher level of ease of use is 
perceived, the greater the likelihood of citizens are going to 
be satisfied (Papadomichelaki & Mentzas, 2012).

H1: Efficiency has a positive influence on citizens’ 
satisfaction with e-government.

Papadomichelaki and Mentzas (2012) defined trust as 
“the citizen's confidence towards the website concerning 
freedom from risk of danger or doubt during the e-service 
process”. Not only does trust take part in the forming of 
expectations, which directly affect satisfaction, but also 
inspires confidence that the government will act to safeguard 
their citizens’ privacy. Carter and Bélanger (2005) similarly 
showed that in the absence of physical presence between 
citizens and the government, citizens are more likely to 
realize e-government’s benefits if they are confident their 
information is not used maliciously by the government, 
especially sensitive information such as home address, phone 
number, etc., that some services require ( Welch, 2004; Chan 
et al., 2010). 

H2: Trust has a positive influence on citizens’ satisfaction 
with e-government.

As shown in previous research, Papadomichelaki 
and Mentzas (2012) described reliability as “the citizen's 
confidence towards the e-government site concerning correct 
and on-time delivery of the service”. E-government promise 
to deliver quick access to public services compared to 
traditional bureaucracy, and as such citizens expect services 
to be available not just anywhere, but also anytime. In fact, 
reliability is an essential component of the performance-
expectation model SERVQUAL (Parasuraman et al., 1991) 
that directly contributes to satisfaction. The results of the 
model indicated that customers expect the service to be 
available at any time that was promised and will provide the 
service correctly the first time. Therefore, we expect that a 
well-functioning e-government site to have a great impact on 
citizens’ satisfaction.

H3: Reliability has a positive influence on citizens’ 
satisfaction with e-government.

Citizens Support is defined as the assistance delivered 
by the government in the e-government websites. This 
dimension consists of prompt replies to citizens’ inquiries 
(responsiveness), knowledge to answer users' questions, 
ability to convey trust and confidence (assurance) and 
showing sincere interest (empathy) (Delone & McLean, 
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2003; Papadomichelaki & Mentzas, 2012). Although no 
direct human interaction is available in the online public 
service process, there is still indirect contact between 
officials and citizens, such as the process of providing and 
responding to citizens’ reflections and complaints. It was 
confirmed by DeLone and McLean (2003) that for the case 
of e-commerce, overall support given by the service provider 
plays a more crucial role than previously as poor user support 
will lead to unpleasant experience of customers. Likewise, 
the significant impact of the support mechanism on citizens’ 
satisfaction was revealed in some past studies regarding 
e-government services (Papadomichelaki & Mentzas, 2012). 
Citizens Support, therefore, is assumed to have a positive 
influence on citizens’ satisfaction.

H4: Citizens support has a positive influence on citizens’ 
satisfaction with e-government.

In addition to the service-quality dimensions of electronic 
government mentioned, the perceived relative benefits 
that users can gain by using online services compared to 
traditional ones are also determinants of their satisfaction. 
Among those advantages, convenience was identified to be a 
significant factor affecting the satisfaction of consumers with 
the services (Collier & Sherrell, 2010; Meuter et al., 2000). 
Like the e-services studied by previous research, the idea 
of an online public service system, which offers unlimited 
service hours and enables citizens to consume it anywhere 
is preferred. Consistent with a study of Gilbert et al. (2004), 
in this research, convenience refers to the availability of the 
electronic services, which allow citizens to access it anytime 
and anywhere. Thanks to the presence of e-government, 
even an individual having a hectic schedule can easily find 
time to carry out the necessary administrative procedures. 
Therefore, convenience – a relative benefit provided by 
e-government is predicted to be a determinant of citizens’ 
satisfaction.

H5: Convenience has a positive influence on citizens’ 
satisfaction with e-government.

For a long time, the concept of transparency has been 
closely related to traditional public services, hence, it 
was pointed that transparency is a crucial condition of 
a satisfactory relationship between the government and 
citizens (Meijer, 2013; Birkinshaw, 2006)). As lies in 
its nature, the provision of e-government would reduce 
direct human interactions and offer a more open flow of 
information. Thus, the use of virtual public services with 
greater transparency can help citizens to cut under table 
cost and alleviate corruption – a serious problem in some 
developing countries, which leads to the enhancement of 
trust and government’s accountability. For that reason, the 

positive impact of transparency on citizens’ satisfaction was 
highlighted in several studies related to online public sector, 
in which confirmed that when a higher level of transparency 
is perceived, the greater the likelihood of citizens are going 
to be satisfied (Kim & Lee, 2012).

H6: Transparency has a positive influence on citizens’ 
satisfaction with e-government.

3.2.  Research Model

To achieve the research objectives, two regression 
equations have been established, corresponding to two 
models that include/do not include control variables. While 
Model 1b takes into account the impact of demographic 
factors on customer satisfaction, model 1a does not.

Model 1a: SAT = �β0 + β1*EFFi + β 2*TRUi + β3*RELi 
+ β4*SUPi + β5*CONi + β6*TRAi  
+ εi

Model 1b: SAT = �β0 + β1*EFFi + β 2*TRUi + β3*RELi 
+ β4*SUPi  + β5*CONi + β6*TRAi 
+ β6*GENi+ β7*AGEi + β8*EDUi  
+ β9*INTi +εi

3.3.  Research Method

3.3.1.  Sample Selection

To analyze the factors affecting Vietnamese citizens’ 
satisfaction with e-government services, the selection of the 
Hanoi residents as a source of the primary data was made 
due to the city’s strategic position and potential. According 
to the Vietnam Association For Information Processing 
(2019), Hanoi is the leading city in terms of the human 
resource infrastructure of the society, which shows that 
Hanoi people are more able to adopt a new way of governing. 
Additionally, the city has the highest online public-service 
efficiency index in the country (Institute of Policy Studies 
and Media Development, 2018). Therefore, the development 
of e-government in Hanoi is crucial, and it would be a great 
lesson for the authorities to be able to apply e-government 
successfully nationwide. 

3.3.2.  Data Collection

To collect data for our research, we conducted an 
online questionnaire with citizens living in Hanoi in a 
time span of five weeks. The questionnaire was designed 
as two separate sections based on a Likert-scale from 1 to 
5, which corresponds to five levels of agreement: strongly 
disagree, disagree, neutral, agree, strongly agree. The first 
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Table 1: Variables Summary

Variable Meaning Determined by Model Role
SAT Satisfaction Overall satisfaction SAT1 Dependent variable
EFF Efficiency Web interface EFF1 Independent variable

Search Engine EFF2
Customization EFF3
Appropriate detailed information EFF4
Fresh information EFF5
Ease of use EFF6

TRU Trust Secure data TRU1 Independent variable
Account privacy TRU2
Information privacy TRU3

REL Reliability Accessibility REL1 Independent variable
On-time delivery REL2
Quick forms download REL3
Browser-system compatibility REL4
Freeze site REL5

SUP Citizen Support Honesty SUP1 Independent variable
Quick Support SUP2
Knowledge SUP3
Inspires trustworthiness SUP4

CON Convenience Access anytime CON1 Independent variable
Access anywhere CON2
Convenience to use CON3

TRA Transparency Reduce bribes TRA1 Independent variable
Reduce cost TRA2
Reduce bureaucratic process TRA3
Improve transparency TRA4

GEN Gender Male GEN Control variable
Female

AGE Age Under 30 AGE Control variable
30 to 50
Over 50

EDU Education Highschool or lower EDU Control variable
Undergraduate
Postgraduate or higher

INT Internet Frequency Less than once a week INT Control variable
2 to 7 times a week
More than 7 times a week
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section is research-related questions divided into six parts 
corresponding to six variables in the research model as 
well as a question on the overall satisfaction of citizens. 
The second section contains demographic questions about 
age, education level, gender, Internet frequency, and their 
knowledge of e-government services. Overall, there was a 
total of 1,107 responses, divided into three groups: unaware, 
known, but not used, and used e-government. 

3.3.3.  Data Processing

The responses are entered into Microsoft Excel where 
we analyzed and removed illegible responses, including 
illogical responses (i.e., same scores across all questions, 
conflicting scores), and citizens who haven’t used 
e-government services. After the analysis in Excel, the 
total valid observations, now 340, are processed using the 
following methods: Cronbach’s Alpha Test to measure the 
reliability of the scale; Exploratory Factor Analysis (EFA) 
to break the data into smaller sets of variables to explore 
the underlying structure; Descriptive analysis to describe 
the basic quantitative features of data; Correlation and 
Regression analysis to evaluate the relationship between 
variables. In this paper, the first 4 tests run through SPSS 20, 
and for the Regression analysis, STATA 14 was used.

4.  Results

4.1.  Reliability Analysis

To analyze the reliability, the research team conducted a 
Cronbach’s Alpha test. The testing results show that all groups 
of variables achieved positive results, with appropriate total 
correlation (> 0.3), and Cronbach’s Alpha coefficient reached 
0.8 comes close to 1, indicates a highly reliable measurement 
scale. However, when evaluating, it is found that: within 
the Convenience group, the observed variable CON3 has 
Cronbach’s Alpha coefficient if removed = 0.832> 0.808. 
That means, if we remove the CON3 variable from the 
model, the reliability of the scale of the Convenience group 
will improve. In terms of significance, the observed variable 
CON3 is not extremely important, therefore we proceeded to 
remove this variable from the model. 

4.2.  Exploratory Factor Analysis (EFA)

Next, the Exploratory Factor Analysis was conducted 
to validate the constructs, which define the critical factors 
that explain most of the variance within the data. First, to 
determine the suitability of the EFA discovery factor for 
this study, Bartlett and KMO (Kaiser-Meyer-Olkin) tests 
were used. First the result that 0.5 <KMO value (= 0.914) 
<1.0 has shown that factor analysis is applicable since it is 

consistent with the research data set. Second, we consider the 
necessary condition of the convergent validity, that is, there 
must be a correlation between observed variables in the same 
dimension. To ensure this criterion, we examine the result of 
Bartlett’s test by 4800.419 with sig = 0.000, which means 
that the data used for factor analysis is appropriate, because 
there is a clear correlation among the observed variables in 
the same dimension. Next, five factors are identified, all 
of them have the Eigenvalues > 1, therefore they will be 
retained in the analytical model. Besides, the total variance 
explained of those components = 67.203% > 50%, which 
indicates that the factors converged will explain 67.203% 
of the observations’ variability. From here, it can be affirmed 
that the EFA test is guaranteed the requirement of convergent 
validity.

Additionally, the results also showed that four variables, 
namely, Access anywhere (CON2), Access anytime 
(CON1), On-time delivery (REL2), and Honesty (SUP1) 
are uploaded in more than one component. However, while 
CON1, CON2 and REL2 must be eliminated from the 
model, SUP1 will be retained. The rationale is that the first 
three factors are uploaded in two groups with the difference 
in the load coefficient of less than 0.3, which violates the 
discrimination in rotation matrix, while SUP1 satisfies 
the condition. Although SUP1 loaded in component 2 and 
4, this variable will belong to the fourth component as it 
has higher coefficient of factor loading (0.704), compared 
to that of component 2 (0.363). Except for the three 
variables, which need to be removed, 21 remaining ones 
were identified with high factor loading (>0.5), which is 
statistically significant. 

After running EFA for the second time, all the results 
also proved that the performance of EFA factor analysis 
was appropriate, and five factors including 21 variables 
will be retained in the model. As a result of the reliability 
measurement of the independent variables using Cronbach’s 
Alpha test and exploratory factor analysis, the new research 
model was developed. This model includes a dependent 
variable and five independent variables as follows:

SAT = �β0 + β1*EFFi + β 2*TRUi + β3*RELi + β4*SUPi 
+ β5*TRAi + εi

Where:
•	 Efficiency (EFF) is computed by the average of 

Search Engine, Appropriate detailed information, 
Web interface, Customization, Ease of use and Fresh 
information.

•	 Trust (TRU) is computed by the average of secure 
data, Account privacy and Information privacy.

•	 Reliability (REL) is computed by the average of 
Browser-system compatibility, Freeze site, Quick 
forms download and Accessibility.
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•	 Citizens Support (SUP) is computed by the average 
of Quick Support, Inspires trustworthiness, Honesty 
and Knowledge.

•	 Transparency (TRA) is computed by the average 
of Reduce corruption, Reduce bribes, Reduce cost, 
transparent transactions.

4.3.  Descriptive Analysis

Figure 2 represents the descriptive analysis of 
respondents. While figure (6a) gives an overview of the 
sample, divided into three categories Unaware, Known, but 
have not used, and Used the remaining figures (6bcdef) are 
descriptive analysis of the key factors used to evaluate the 
satisfaction of the citizens who have already experienced 
e-government.

Panel (a) represents descriptive statistics of all 1,085 
valid survey questionnaires. Among those, only 31.3% 
used e-government services. For those who have not used 
e-government (68.72%), nearly half of them still do not 
know that online public services have been exploited and put 
into operation. However, the results are not too surprising 
considering the situation: although e-government has been 
applied in some areas in Vietnam in the past few years, at that 
time, online public services were mainly for informational 
purposes, in addition to very limited level 3 and 4 services 
to support citizens to implement or apply online. In addition, 
until December 9th, 2019, the National Public Service 
Portal has just been officially opened and on the way to start 
promoting online public services to serve the needs of the 
people. Therefore, citizens do not have much time to learn 
and use e-government.

Panel (b) shows the difference in satisfaction level 
between the youngest group (under 30) and the oldest 
group (over 50), in a decreasing trend with all six observed 
variables from the Efficiency component. If the youngest 
group usually rates those factors at 3.5 and above and the 
group from 30 to 50-year-old is at around 3.5, the satisfaction 
of the over 50-year-old group only fluctuates around 2.9. 
Also, not out of this trend, in Panel (c) people under 30 give 
an average rating of more than 3.5 for all three factors of 
Trust, while people aged between 30 and 50 give an average 
rating of over 3 and people over 50 only give a score of 2.5. 
Similarly, the average score for Satisfaction of respondents 
under 30 is approximately 3.8, while the score for those aged 
30 to 50 are reduced to less than 3.7 and for people above 50 
is around 3.3, as shown in Panel (e). 

However, the only exception to the trend of diminishing 
satisfaction by age is shown in Panel (d), when it comes 
to Citizen Support. Particularly with two factors: Quick 
Support and Honesty, the satisfaction level of people in 
the age of 30 to 50 is a little higher than the those under 
30 years old; while the Inspires trustworthiness factor was 

assessed equally between those two groups of respondents. 
Other than that, people over 50 still tend to have the lowest 
satisfaction with e-Government. This can be explained by 
the reason that younger people are more adept at using the 
Internet or information technology tools, thus easier to adapt 
to e-government. Moreover, younger audiences will often be 
more comfortable adapting to new technologies than the rest, 
so they find it easier to use online public services, which in 
turn suggests a greater level of satisfaction. 

Finally, Panel (f) shows the correlation between the 
average satisfaction score and the education level of the 
respondents. The results show a noticeable difference 
between post-graduate respondents and the remaining two 
groups. While those with postgraduate education only had 
an average satisfaction score of 3.6, the group of people 
who are in High school or lower or have an Undergraduate 
education showed a higher satisfaction level, at 3.74., and 
3.79 respectively. From the above results, a preliminary 
cause predicted by the authors is that people with a higher 
level of education will often have higher expectation on the 
quality of e-government systems, which makes them more 
rigorous when assessing the satisfaction.

4.4.  Correlation Analysis 

To evaluate the correlation between variables in the 
model, the Pearson test was performed. In general, between 
five independent variables and the dependent variable 
Satisfaction there is a linearly positive relationship. This is 
confirmed by sig = 0.000, meaning the correlation between 
them is statistically significant, and the Pearson Correlation 
coefficient is positive (r> 0) and ranges from 0.469 to 0.606. 
As the correlation coefficient r in the range of 0.1 to 0.3 
indicates a small correlation, the range of 0.3 to 0.5 indicates 
the average correlation and the coefficient above 0.5 indicates 
a large correlation. Therefore, the Efficiency variable is 
determined as having the largest and strongest correlation 
with Satisfaction (r = 0.606). In contrast, the Trust variable 
has the least relation with the remaining variables, having r 
= 0.408, but still in the average correlation level.

Regarding the correlation between the independent 
variables, there are several variables that are quite strongly 
correlated with each other, including the pairs of Efficiency 
with Reliability, Efficiency with Citizen Support and Citizen 
Support with Trust (r> 0.5). Therefore, multi-collinearity can 
occur between these pairs of variables. To test this question, 
we will evaluate the VIF coefficient when regression analysis 
in the next section.

4.5.  Regression Analysis 

In model (1a), the Adjusted R2 value = 0.4696 shows that 
the independent variables in the regression model affected 
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46.96% of the variation of the dependent variable, while the 
remaining 53.04% is due to non-model variables and random 
errors. This level of influence is acceptable, especially in 
the context that e-government is not a prevalent concept 
investigated in many scientific studies in Vietnam, thus 
there still are determinants of the satisfaction of Vietnamese 
citizens that are unrevealed. 

Furthermore, it can be seen that except for Trust – a 
variable that is not statistically significant in the model (sig 
= 0.289 > 0.05), the remaining variables are statistically 
significant at the 99% (sig <0.01) and 95% confidence level 
(sig <0.05). Specifically, the Efficiency variable has the 
coefficients b1= 0.288, showing that Efficiency has a strong 
and positive impact on Satisfaction, with a 99% confidence 
level (sig=0.000). Similarly, Reliability, Citizens Support and 
Transparency have the coefficients b3=0.158 (sig=0.002), b4 
= 0.269 (sig=0.000) (at 99% confidence level) and b5=0.114 
(sig=0.011) (at 95% confidence level) respectively, which 
also confirm the significant and positive impact of those 
independent variables on Satisfaction. Specifically, when 
the Efficiency variable increases by 1 unit (holding other 
factors constant), the citizens’ satisfaction increases by 0.288 
units, the same for the Reliability and Citizen Support and 
Transparency variables. In summary, the results indicate that 
the 4 independent variables are significant in the model and 
are all related to the Citizens’ Satisfaction, except for Trust.

As Standardized Beta value is used to assess the 
importance of independent variables, to find out the influence 
of each variable on Citizens’ Satisfaction, the regression 

result illustrates that Satisfaction is mostly affected by 
the factor Efficiency (b1 = 0.288), and then the impact 
will be in descending order as follows: Citizens Support 
(b4 = 0.269), Reliability (b3=0.158) and Transparency 
(b5=0.114). Generally, as the Betas have positive values, it 
can be said that as perceived Efficiency, Reliability, Citizens 
Support and Transparency increase, Citizens’ Satisfaction 
of e-government will rise as well. In conclusion, excluding 
Hypothesis 2, which affirms the positive influence of Trust on 
citizens’ satisfaction, Hypothesis 1, 3, 4 and 6 are supported.

Model (1b) summarizes the results of multiple linear 
regressions with the addition of demographic variables. 
The results suggest, that except for Trust, the other factors, 
namely, Efficiency, Reliability, Citizen Support, and 
Transparency are significant predictors of e-government 
satisfaction. Overall, all the factors in model (1b) explain 
46.59% of the variation of the dependent variable (Adjusted 
R square = 0.4659), while the remaining 53.41% is due to 
non-model variables and random errors. Similar to model 
(1a), with the exception of Trust - a variable that is not 
statistically significant in the model at the 90% confidence 
level (sig. > 0.1), the remaining independent variables have 
a statistically significant impact on Satisfaction at the 99% 
confidence level (sig. < 0.01). Specifically, Efficiency has a 
beta coefficient of 0.278 at 99% confidence level, suggesting 
that an increase of 1-unit score in Efficiency increases 
Satisfaction score by 0.278, all else equal. Citizen Support 
(b4 = 0.269), Reliability (b3 = 0.158), and Transparency 
(b5 = 0.114) also shows the same positive relationship with 

Table 3: Summary of regression models

Variables
(1a) (1b)

β
Unstandardized

 β 
Standardized

Standard 
Error

β\ 
Unstandardized

β
 Standardized

Standard 
Error

Efficiency 0.288*** .287 0.0554 0.278*** .278 0.0570
Trust 0.047 .050 0.0442 0.061 .065 0.0459
Reliability 0.158*** .154 0.0507 0.165*** .161 0.0514
Citizen Support 0.269*** .267 0.0539 0.262*** .259 0.0556
Transparency 0.114** .115 0.0448 0.118*** .119 0.0453
Gender -0.059 -.034 0.0720
Age 0.057 .040 0.0639
Education 0.002 .001 0.0662
Internet 
Frequency 0.034 .018 0.0757

Constant 0.530*** 0.2024 0.339 0.3392
Observations 340 340
R2 0.4774 0.4800
Adjusted R2 0.4696 0.4659
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E-government satisfaction at 99% confidence level. In other 
words, since the beta coefficients of independent variables 
all hold positive values, we expect e-government satisfaction 
to be positively influenced by those 4 variables. 

In addition, considering the impact level of those four 
significant variables, the standardized coefficient shows that 
the Efficiency variable has the greatest impact on citizens’ 
satisfaction (b1 = 0.0570). Also, with b4 = 0.0556 > b3 
= 0.0514 > b5 = 0.0453, we concluded that the degree of 
impact on Satisfaction of the remaining three variables in 
descending order is as follows: Citizen Support, Reliability 
and Transparency.

Regarding control variables, their influence on 
E-Government satisfaction is not statistically significant at 
the 90% confidence level. Although the positive relationship 
between Age and Satisfaction (b7 = 0.057) is indicated, 
as well as Educational Level (b8 = 0.002) and Internet 
Frequency (b9 = 0.034), the effect of these variables on 
citizens’ satisfaction is not statistically significant with 90% 
confidence level (sig> 0.1). Similarly, although Gender has 
an unstandardized coefficient b6 = -0.059, meaning that 
women have lower e-government satisfaction, this variable 
is not statistically significant (sig> 0.1). In general, all 
control variables do not have a significant impact on citizens’ 
Satisfaction.

In conclusion, in model (1b), Hypothesis 1, 3, 4, 6 are 
supported; Hypothesis 2 is excluded. Additionally, it is 
identified that the control variables measuring graphic 
factors have no significant impact on Citizens’ Satisfaction, 
thus implies the existence of control variables is unnecessary 
in the final research model. Furthermore, compared to model 
(1a), the value of Adjusted R-square of model (1b) is lower, 
which means model (1a) has a better capacity to explain the 
variance of the dependent variable. As a result, the use of 
model (1a) is the preferred option. From the entire analysis 
above, the final research model can be written as: 

SAT = �0.53+ 0.288*EFF + 0.158*REL + 0.269*SUP  
+ 0.114*TRA + e

5. � Conclusions and Recommendations

5.1.  Conclusion

The main objectives of this research are to identify 
the determinants of e-government satisfaction in Hanoi, 
Vietnam, and assess their impact. We leveraged past studies 
on satisfaction in different contexts and arrived at six external 
variables that are of particular relevance to e-government 
satisfaction (i.e., efficiency, trust, reliability, convenience, 
citizen support, and transparency) as well as four control 
variables (i.e., age, gender, education level, and internet 
frequency). The results demonstrated that, apart from 

Convenience and Trust, four factors – Efficiency, Reliability, 
Citizens support and Transparency – are important measures 
of system quality, information quality, service quality and 
relative benefits of e-government, which in turn positively 
and significantly impact citizens’ satisfaction with the online 
public services. In particular, the Efficiency variable has the 
most influence on Satisfaction, and the level of impact on 
dependent variable decreases in the following order: Citizen 
Support, Reliability and Transparency.

5.2.  Recommendations

Based on the research results, Efficiency is considered 
by the citizens as the most significant factor affecting their 
satisfaction with e-government. To boost citizens’ satisfaction 
with e-government, the Government needs to improve the 
individualization of e-government. The results show that 
citizens do not appreciate the ability to customize information 
(i.e., marking frequently used forms) on e-government 
websites. Furthermore, because Citizen Support is the second 
most important factor in determining citizens’ satisfaction 
with e-government, the speed of responding to comments or 
feedback from e-government is the issue that needs the most 
improvement. In order to speed up the process of receiving 
and responding to citizens’ requests, we suggest applying 
artificial intelligence (AI) technology to the e-government 
system. Specifically, the Government can consider using 
Chatbots or virtual assistants and a frequency asked questions 
(FAQs) section on the Government’s website, especially on 
the National Public Service Portal to support citizens. The 
availability of these services anytime anywhere will help the 
Government to minimize difficulties in using the system. 
Secondly, based on the survey responses, the e-Government 
support staff currently do not give them the feeling of trust 
and solve the problem yet quickly. The Government should 
provide training to improve the qualifications and attitudes 
of support staff. We believe that a citizen-centric approach 
will greatly improve e-government experience and increase 
satisfaction. 

5.3. � Limitations and Future Research Directions

Firstly, in terms of subjects, this research only focused on 
examining the topic of e-government from the perspective of 
the citizens, that is, type G2C – one of the four subjects that 
e-government aims at. Therefore, this topic still has room for 
other works to research about other objects type: G2E, G2B, 
or G2G. In addition, future studies also need to be careful 
when generalizing and applying the results of this research 
to the three objects mentioned above. Secondly, in terms of 
location, this research is only implemented in Hanoi, so it 
cannot give the most accurate assessment and prediction for 
all Vietnamese citizens. Thirdly, this research is conducted 
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within a short time, while the psychology and needs of 
users often change. Therefore, to be able to overcome these 
disadvantages and effectively grasp those factors, studies 
based on long-term survey data and panel data are necessary.
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