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1. Introduction

Nowadays, the application of Information System and Information Technology (IS/IT) has improved in
several fields including industry, education, automotive, and even services provided by government
agencies through the utilization of electronic services. When a Government decides to use IS/IT to
provide effective and efficient services to its users, they need a guarantee of the quality of the IS/IT
product that is indeed good and satisfying. This can be evaluated based on several measuring variables
such as project construction, special construction of information security, transparency, and information
capability [1]. An example of this is the use of customer satisfaction as an indicator of information
capability produced from electronic services. Therefore, to create effective and prime e-government
services, the local government need to be focused on every time without limits. It was, however,
reported by Bagus, Eka, Wijaya, and Ayu [2] that the accessibility of e-government websites, especially
in the Provinces of Indonesia has many problems as observed from 23 out of the total 34 provinces
having more than 1,000 errors. This affects the effectiveness of the services and satisfaction level in the
community.

The implementation of e-government services requires quite a large investment due to the
influence of factors such as the complexity of services, regulations, and the use of computer technology
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infrastructure. Besides, each city government implementing e-government is required to pass the
development stage of e-government, with the maturity level of personalization which serves as a linear
and consistent guide to transformation in the use of the technology starting with presence, semantic
adoption, user modeling, procedure planning, and middleware layer [3]. However, the
community/service is required to start with the stage of presence, urban information and interaction,
transaction, and the last, e-democracy [4].

To ensure the successful implementation of e-government, these development stages need to be
conducted consistently up to the top or final position through the use of appropriate strategy in line
with the objectives. Moreover, an evaluation model to cover both aspects of technology usage and
community approach at once is required but, until now, most of the maturity assessment models
developed focus only on the capability of government agencies in using technology. Therefore, there is
a need for the ones able to assess the maturity of e-government implementation focusing on the
community [5]. In this study, an evaluation model covering both aspects of the use of technology and
community value.

Evaluation helps technology service providers easily discover factors responsible for the success
of e-government implementation and Balikpapan City was chosen as the object of this research due to
the lack of assessment of the two aspects since the system was implemented in the city. A study of the
effectiveness of the system in the city has been previously conducted by Yunita [6], but the model used
tends towards its net benefits for the users using satisfaction as the indicator. The researcher thought a
study was needed to identify the factors responsible for the successful implementation of e-government
in the city from the perceptive of the use of technology and public value. This was supported by the
findings showing development strategy and challenges of industrial cities in developing countries to
transform economic activities due to decrease in production and global oil prices by changing public
policies and regulations [7] followed by modernization of infrastructures and services to improve life
quality of local residents.

This study aimed to propose an evaluation method to measure and determine the factors
responsible for the successful implementation of e-government system adjusted to achieve its objectives
and meet community expectations. The results are expected to be useful in increasing the success of the
system within the Government Institution environment.

2. Research Method

The information system model first formulated by DeLone and McLean in 1992 identified six factors
influencing its successful implementation, including system and information quality and their effect on
the use and user satisfaction which also influences each other as well as on individual and
organizational impacts. The model was updated by DeLone and McLean by responding to the strengths
and weaknesses observed by several researchers and this led to the grouping of the variables of
individual and organizational impacts as net benefits. These variables indicate the importance of the
services as a contributor to IS success (shown in Figure 1).

Information Quality #
Intention to Use Use
. 4 \
System Quality i Net Benefits
A /
User Satisfaction
Service Quality > f

Figure 1. Updated IS success model of DeLone and McLean [8]

This updated model is not only used to measure the success of IS but also for the implementation
of e-government. For example, it was used by Agrifoglio, Metallo, and Lepore [9] for e-court
applications. This study made use of six variables which have been confirmed to be valid, however,
further investigation related to the use of the D&M model in different e-government contexts, especially
to assess the relationship between ICT and performance of government services by using a content
management system is required. A study was conducted by Rana, Dwivedi, Williams, and Weerakkody
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[10] through the development of a conceptual model to accept e-government in the public sector. The
results showed the success level of the system through the integration of IS models by using intention
to use and user satisfaction as the main measures through the use of 419 communities in several Indian
cities to validate the model. Moreover, D&M model combined with the construct of Seddon which
involved adding perceived ease of use and perceived risk. That proposed model focused on the level of
technology use but the proposed causality construct was valid in measuring the success level of
technology-based public services.

In 2015, a study was conducted to measure the effectiveness of the system based on public value
by Scott, DeLone, and Golden [11], and it started with the broad definition of net benefits. The
researchers [11] proposed to integrate the theory of public value into D&M model by creating 30 items
of scales to evaluate the e-government website. The concept provided a new understanding of the ways
to evaluate government service activities by combining dimensions of efficiency, effectiveness, and
social value. The net benefit measurement model [11] was adopted into a model later proposed as a
basis to measure community value approach.

Several studies have proposed models which adapted aspects of government services and
electronic-based service quality [12] They emphasized more on evaluating the service quality of the e-
government system from the perspective of the users by using the importance-performance analysis
method. Moreover, the measurement of the levels of community satisfaction and trust in e-government
services has been conducted using a modified D&M model [13]. The variable added for further
validation was the relationship between costs related to the use of services to determine its effects on
user trust and satisfaction and the results showed information and system qualities have positive
impacts. Another study conducted by Weerakkody, et al [13] also proposed to understand user
satisfaction as a measure of e-government services. However, the previous study also tested the system
from the community perspective by adapting the D&M model which involved the addition of
variables/constructs such as subjective norms, attitude, and trust [10] through a series of hypothesis
tests. This was conducted through the use of a questionnaire to obtain primary data from the samples
in several cities. The results showed the relevance between user satisfaction and attitude with their
strong influence on the system.

This study is a continuation of the successful implementation validation of DeLone & McLean [8]
model in different contexts, in this case, e-government. The aim was to evaluate the success factors of e-
government based on the public value approach developed by using the D&M success model [8]. The
variables used were system quality, information quality, use, and user satisfaction modified by adding
content and format variables from the end-user computing satisfaction model [14]. However, the net
benefits adopted from the public value model were also applied (Scott et al., 2015) by using variables of
convenience, communication, information retrieval, well-informedness, trust, and participation. It was
important to evaluate user satisfaction for quality due to its significant influence in adopting and
spreading technology in a community [13]. Therefore, the measurement of the user satisfaction level
proposed in this model also paid attention to aspects of the public value of net benefits and the use of
technology due to the potential of community satisfaction to improve public services through the
utilization of electronic facilities [15].

3. Research Methodology

This study was exploratory and the analysis of the cause-effect relationship conducted through the use
of primary and secondary data collection methods. The primary data were obtained by distributing
questionnaires in Balikpapan City while the secondary data was by interviewing related parties. The
variables include the combination of IS D&M and EUCS success models. Moreover, the research
produced empirical proof and descriptively presented the relationship between variables based on the
quantitative analysis conducted on the results obtained using Likert scales in the questionnaire.
Furthermore, the Structural Equation Model (SEM) Partial Least Square (PLS) was used for analysis
with the construct tested initially for validity and reliability. The results obtained in numerical form was
used to describe the relationship between the exogenous (influencing) and endogenous
(influenced)variables.

3.1. The subject of the study
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The main targets of this research were active users of e-government services in Balikpapan City. The
questionnaires involving closed questions on the use of e-government website services
(www.balikpapan.go.id) were distributed to 150 respondents. Each statement was compiled based on
the indicators of each variable of the proposed evaluation model after they have been tested for validity
and reliability.

3.2. Scheme of the study

The stages involved in this study are shown in Figure 2. It started with the literature study stage to
identify the relevance of previous studies, followed by the design, developing a questionnaire based on
indicators on each variable, and identifying respondents. This was followed by data analysis of the outer
model in two stages of validity and reliability tests while the last stage involved the application of the
model through structural model testing (inner model).

Design of the Study
Developing the N A Sur\'ley by
Questionnaire Spreading the
Questionnaire
Analysis of
Validity and
Reliability of data

No

The Application
to the Model

Model test

Figure 2. Scheme of the Study

3.3. Data analysis

The first test conducted was the validity of the measurement instruments to determine the accuracy of
the question indicators in the questionnaire. It was conducted twice for the discriminant and convergent
and the rule of thumb of the convergent validity parameters are shown in Table 1.

Table 1. Rule of thumb for the convergent validity [16]

Validity Test Parameter Rule of Thumb
Loading factor a. > 0.70 for confirmatory research
Convergent b. > 0.60 for exploratory research
8 Average Variance Extracted > 0.50 for confirmatory and exploratory
(AVE) research
Table 2. Parameter of reliability test
Parameter Rule of Thumbs
Composite a. > 0.70 for confirmatory research
Reliability b. 0.60 - 0.70 is still acceptable for exploratory research
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The second was the reliability test to determine the internal consistency of the measuring
instruments at different times with the same symptoms. It is possible to conduct this test using
Cronbach's alpha and composite reliability tests and the parameter is shown in Table 2.

The cause of the relationship between variables was measured using structural model testing and
the hypothesis with the bootstrapping method. Structural model testing was used to determine the
relationship between the constructs and their significance values as shown in the t-statistics. The
hypotheses were tested at a confidence level of 95 percent or alpha of 5 percent when the T-Statistics
value was greater than the T-Table value of 1.96. However, the coefficient (3) value of the independent
variable (positive or negative) can be seen in the value of the path coefficient [16].

3.4. Structure of the conceptual model

Based on the information obtained from the literature studied and the objectives of this study, the
structure of the conceptual model is illustrated in Figure 3. Moreover, the IS success model of DeLone
& McLean [8] was modified by adding two variables of EUCS and implemented in this research [14].
Furthermore, the public value approach adopted the use of net benefits proposed by [11].

Information Quality \

1
1
1
1
1
1
1
: System Quality
1
1
1
1
1
1

User Satisfaction Net Benefits

Public Value Approach
Service Quality

Updated D&M 1S Success Model

Format Content

End-User Computing Satisfaction

Figure 3. Conceptual model of the study
3.5. Hypothesis model
E-government and updated D&M is success model

The IS success model has been validated by several previous researchers, [17]and [18], and has been
adopted in identifying the factors contributing to the success of e-government implementation with
results proven to be valid [19]. Moreover, an internet-based application was used by the users to search
and make transactions, therefore, there is a need to provide systems with good qualities for information,
system, and services. The hypotheses proposed are shown as follow:

H1: Information quality is positively related to user satisfaction.

H2: System quality is positively related to user satisfaction.

H3: Service quality is positively related to user satisfaction.

H4: User satisfaction is positively related to net benefits.
Format and content

Some studies proposed user satisfaction as a benchmark of success to evaluate the e-government system
implemented [20] due to its high importance in determining the intention to use electronic services.
However, user satisfaction, especially with the use of a computer, technology is influenced by several
related factors. For example, [21]and [22] proved format factor to have a positive influence on the
satisfaction of information system users such that the system is required to have an interesting display
and easy to be understood. Another factor is the content variable [23], Hong et al [24] which indicates
the production of the precise, appropriate, and relevant information required by the community.
Therefore, the following hypotheses were formulated.
H5: System format is positively related to user satisfaction.
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Heé: System content is positively related to user satisfaction.
E-government and public value of net benefits

The study conducted by Scott et al [11] proposed the use of Theory of Public Value to expand the D&M
IS Success Model by creating 30 items of E-government net benefits scales. This model shows it is
possible to measure the effectiveness of the system from the community perspective based on the net
benefits influenced by users’ satisfaction. This was supported by another study which proved a strong
relationship between the evaluation of the community satisfaction based on use and influenced by
several dimensions [25]. Through the observation and analysis of previous research works conducted
on this factor, five out of the total nine dimensions including well-informedness, communication,
information retrieval, trust, and participation were used Mohajerani et al [26]. This is illustrated as
shown in Figure 4.

Well-informedness

Communication

Information Retrieval

Net Benefits

Trust

Participation

Figure 4. Dimensions of net benefits for community perspective

4. Result and Discussion

The data analysis was conducted using Partial Least Square (PLS) based on structural equation
modeling technique with the recommended minimum number of samples varying between around 30
—100[16] or 10 samples in each path contained in the study model [27]. This study used a sample of 150
respondents with 6 paths making the minimum number of samples to be fulfilled to be 60 samples.

The measurement or outer model involved testing convergent and discriminant validity as well
as internal construct consistency. As shown in Table 3, all the indicators fulfilled the convergent validity
test due to the fact that their loading factors were above 0.60. Moreover, the AVE value of each construct
was determined to show the ratio of its variants toward total variants among the construct items. The
results obtained showed all the constructs to have values greater than 0.50 as shown in Table 3, thereby,
fulfilling requirements of convergent validity. Furthermore, composite reliability test conducted
showed all variables to have value > 0.60 and it was concluded that they are all reliable.

The discriminant validity test was also conducted to show the differences between the construct
used from others as observed from the values obtained from cross-loading, or by comparing the AVE
root for each of them with their correlation. The main principle of the test is to ensure different construct
measurers are not highly correlated [16]. Table 4 shows all the root values of the AVE variable to be
diagonally greater compared to the correlation values of others and this made them fulfill the
discriminant validity requirements in the comparison test of AVE roots with the correlation value of
latent variables.

The results of the structural model evaluation aimed to predict the relationship between variables
by using R2 (R-square) for the dependent variables, the value of the path coefficient or t-values of each
path to test the significance among constructs. In Table 5, the R-square value obtained for the dependent
variable net benefits was 0.691 while user satisfaction was 0.759 classifying them into moderate and
strong category respectively [28]. The path coefficients of the conceptual model proposed were through
the bootstrapping procedure of PLS as shown in Figure 5. Moreover, the hypotheses were tested by
comparing the T-statistic value with the T-table and the positive or negative influence of independent
variables on the dependent ones was based on the coefficient (3) value. The results showed H1
hypothesis was not supported with t value = 0.976, path = 0.329, and p > 0.05, therefore, this means the
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information quality did not significantly influence user satisfaction. The system quality was found to
significantly influenced user satisfaction and shows that H2 was supported with ¢ value = 5.134, path =
0.000, and p < 0.05. Similarly, H3 was also found to be supported with ¢ value = 4.156, path = 0.000, and
p < 0.05 meaning that service quality significantly influenced user satisfaction. Moreover, H4 was
supported as observed in t value = 24.184, path = 0.000, and p < 0.05 and this means user satisfaction had
a significant influence on net benefits. However, one of the external variables of the EUCS model, H5,
was not supported as seen in t value = 1.292, path = 0.197, and p > 0.05 and this concludes that format
did not significantly influence user satisfaction while content was observed to have significant influence
which means H6 was supported with t value = 2.061, path = 0.040, and p <0.05.

Table 3. The test results of factor loading measurement model, composite reliability, and AVE

. Factor Composite
Question Loading ~ “V© Relia]:)ility
101 The information provided by this website fulfills my needs 0.814 0.684 0.915
102 Through this website, I get the information I need on time 0.856
103 The information provided by this website is accurate 0.836
104 The information provided by this website is up to date 0.831
105 The information provided by this website is clear 0.795
SQ1 This website is easy to use 0.788 0.631 0.836
5Q2 This website has an interesting interface and good features 0.754
SQ3 I get convenience through this website when I am doing my works 0.838
because it is supported by services that are fast in responding to
complaints/problems
SvQ1  This website provides services according to the promised time 0.863 0.744 0.897
SvQ2  This website provides fast services for the residents 0.889
SvQ3  This website is designed by prioritizing prominences and interests 0.835
of the citizens
FO1 The information output is presented in the format I need 0.910 0.834 0.910
FO2 The website can produce clearly understood information 0.916
Cco1 This website can provide precise information I need 0.905 0.833 0.937
co2 The content of this website is precise as I need it 0.921
CcOo3 This website can produce reports I need 0.911
Us1 I find it easy and quick to adjust to using this website 0.822 0.694 0.872
us2 I feel encouraged to use this website again when I need public 0.832
services
USs3 Overall, I am satisfied with the electronic system of these public 0.846
services
NB1 This website contains a lot of useful information about city 0.774 0.606 0.956
government services
NB2 This website helps me to understand more about public services 0.794
available
NB3 This website answers every question I might have about city 0.768
government services
NB4 Using this website is a way to communicate efficiently with the 0.816
city government of Balikpapan
NB5 Using this website is a way to communicate effectively with the 0.781
city government of Balikpapan
NBé6 This website increases my understanding of the city issues 0.850
NB7 This website enables me to build knowledge about important 0.797
issues for me
NBS8 This website enables me to express my opinion about issues 0.762
important to me
NB9 This website strengthens my “feeling” of being an active part of 0.735
democracy
NB10  This website makes me feel “heard” by the decision-makers 0.775
NB11  Ifeel that this website acts on behalf of Balikpapan citizens 0.802
NB12  Ifeel comfortable interacting with this website because it generally 0.736
fulfills its duties efficiently
NB13  Iam sure this website is reliable to do its duties when interacting 0.737
NB14 Ifeel comfortable relying on this website when fulfilling its duties 0.767
Integration of eucs variables into delone and mclean models for e-government ... http://doi.org/10.26594/reqister.v6i1.1608
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Table 4. Correlation of latent variables

Content  Format Information Net Service System User
Quality Benefits Quality Quality  Satisfaction

Content 1.000 0729 0.763 0.767 0.741 0.640 0.744
Format 0729  1.000 0.719 0.779 0.762 0.688 0.748
Information 0763 0719 1.000 0.775 0.791 0.683 0.756
Quality
Net Benefits 0767  0.779 0.775 1.000 0.803 0.761 0.831
Service 0.741 0.762 0.791 0.803 1.000 0.710 0.813
Quality
System 0.640  0.688 0.683 0.761 0.710 1.000 0.758
Quality
User 0744 0748 0.756 0.831 0.813 0.758 1.000
Satisfaction

Table 5. Value of R-Squares

Original Sample (O)
Net Benefits 0.691
User Satisfaction 0.759

The conceptual model proposed was modified with the variable path, especially the net benefits,
adjusted to the dimensions of the people's perspective [11]. Thus, it is possible to observe differences in
the influences of the information system success measured through the dependent variable of user
satisfaction directly toward net benefits based on each dimension of the people's perspective value, as

shown in Figure 6.
K
0.000* A
>

Information Quality

. . » .
User Satisfaction 0.000° »| Net Benefits

System Quality

0.000%

Service Quality

*p < 0.05

Figure 5. Path Coefficients of conceptual model

Table 6. Test results of significance level of net benefits relationship of community’s perspective value

Relationship Path Coefficient T Statistics (IO/STERRI) Test Result
User satisfaction 2 Well-informedness 0.000 12.371 Significant
User satisfaction > Communication 0.000 9.382 Significant
User. Satisfaction > Information 0.000 15.845 Significant
Retrieval
User Satisfaction 2 Trust 0.000 14.961 Significant
User Satisfaction - Participation 0.000 13.669 Significant

Furthermore, the results showed overall direct positive influences of user satisfaction on net
benefit dimensions of the community’s perspective. The values of R-squares produced in the second
model trial revealed four factors including well-informedness with 50.6%, information retrieval with
58.4%, participation with 54.6%, and trust with 57.3% are classified in the moderate category and this
shows that the community’s perspective dimension could be explained by the independent variables of
IS D&M success. Moreover, only communication was classified in the weak category with an R-square
value of 41.7% and this means it could be explained by independent variables derived from the success
model of IS D&M with the remaining 58.3% by others outside this study model. The significance level
of the relationship path for user satisfaction on IS success with each variable of community’s perspective
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is seen from the value of T-statistics compared with the T-table value at a 95% confidence level to be
1.96 as shown in Table 6.

1 1

Information ! !
1 Well-informedness 1

Quality S :/' f !
0.000 :

- 1 1

User 0.000 N !

System Quality |—— 0-000 - » Satisfaction I—P Communication :
1

/ 0.000 1

1

/ \ ™ 1

A Information !

Service Quality L 0000 0.187 0.0 Retrieval :
0.037 1

1

\ 1

1

Trust 1

Format Content : :

1 1

1 1

: Participation :

P<0.05 \ :

1 1

Figure 6. Testing the direct relationship of user satisfaction of is’s success to net benefits dimensions of
community’ perspective value

5. Conclusions

The results showed the format derived from the EUCS model has a positive effect on IS user satisfaction
with 0.197 at a confidence level of 95%. Moreover, the R-square value of user satisfaction was found to
be 75.9% indicating the possibility of measuring the success of the e-government system implemented
using this concept as an independent variable. It was also discovered that from the community's
perspective, the success of the system is influenced by that of IS implementation, which means the
ability of government agencies to utilize information system/technology into an electronic service
requires careful planning and organization. The measurement model proposed was highly required to
evaluate the implementation of e-government services from the perspective of the use of technology
and public value. Based on the model testing, a modified second concept was recommended for a
detailed evaluation of each dimension from the community's perspective. The success level was also
found to be influenced by community satisfaction in utilizing technology for communication and
information retrieval to increase public trust and participation towards e-democracy.

However, the model proposed in this study was discovered to be in the initial stage and needs
further improvement in the future. This, therefore, requires the addition of variables with positive
relationships outside the model to produce a better evaluation model to cover the technology and
community values. This is expected to explain the relationship between the dependent variables by
examining the values of R-square and path coefficient. Furthermore, a greater number of respondents
are also required for the model to be developed as well as in its application to evaluating a particular
public electronic service.
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