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In addition, it is an evolution of the intranet that allows
organizations to identify, view, record, store, track, and
distribute large amounts of valuable information to employees
and teams from various internal and external sources. The
primary function of a corporate portal is for decision-making
and collaboration processes [2]. Meanwhile, collaboration is
defined as a joint action or coordination between individuals
supported by communication to find one another easily,
exchange messages synchronous and asynchronously, share
applications, documents, workflows, and others [3].
The development of a sustainable portal takes time to match
the needs of BPK. The presence of a portal can have negative
impact if stakeholders do not identify essential factors for the
benefit of the long-term use [4]. The underlying reason for
portal failure is the organization’s inability to understand the
positive aspects of using the portal [5] and not consider the
impact of intangibles and environmental variables [6]. In
addition, the development and implementation of portals tend
to be different from the development of information systems in
general in terms of scale, scope, organizational change,
complexity, and cost, so that portal implementation becomes
more complex, requires more time, and has high risk [7]. This
is a significant concern of the Information Technology (IT)
Bureau as a provider of information technology services at
BPK in developing a collaboration portal.
In addition to supporting administrative activities, the use of
ICT in BPK also supports business processes for audit activities
under the mandate of laws and regulations as a form of support
for implementing e-government in Indonesia. The IT Bureau
acts as an enabler in the use of IT. It encourages the
implementation of integrated IT in all business processes to
support BPK’s vision of conducting quality audits and using
information technology.
One of the efforts made by the IT Bureau is to summarize
several problems from users, including:
• Complaints from employees regarding emails that are
difficult to access and have limited storage capacity;
• Special attention from the BPK leader regarding free
cloud-based storage media by both individual users and
the audit team. In this case, it is concerned with data
security and the confidentiality of documents stored on
the cloud;
• An increasing need for virtual face-to-face and
collaboration between teams and work units, including
meetings, training, and socialization.
Based on these problems and the conformity with the
implementation of BPK’s strategic plan, since 2016, the IT
Bureau has provided a collaboration portal platform service to
answer these problems. These portal services include email
services, eDrive (cloud-based employee data storage), and
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Abstract—The Audit Board of the Republic of Indonesia is
known as Badan Pemeriksa Keuangan (BPK). In carrying out its
duties and functions, it empowers and relies on information
technology (IT) infrastructure that covers all aspects, including
planning, procurement, service provision, information asset
security, service continuity, and evaluation. BPK implements a
collaboration portal to meet service needs and teamwork during
the audit process, ad-hoc committees, and leader instructions to
follow BPK’s strategic plan. BPK needs to assess the effect of the
collaboration portal in supporting employee performance and
improving IT services. As a result, this study aims to investigate
the factors that influence the effectiveness of the BPK
collaboration portal. This study used Delone and McLean model
of information system success by looking at the relationship of
system quality, information quality, service quality, facilitating
conditions, and collaboration quality to user satisfaction and
individual job performance. The research method used a
quantitative approach with partial least squares-structural
equation modeling (PLS-SEM). The sample data was collected
from 60 respondents at BPK. The data obtained from the
respondents were processed using the SmartPLS application. The
study results show that information quality, facilitating
conditions, and collaboration quality positively and significantly
affect user satisfaction. There is a positive and significant
influence of user satisfaction on individual job performance. In
addition, system quality and service quality do not significantly
influence user satisfaction with collaboration portal services.
Keywords—Collaboration Portal, BPK, Effectiveness, DeLone and
McLean.

I. INTRODUCTION
Badan Pemeriksa Keuangan (BPK) empowers and relies on
information and communication technology (ICT)
infrastructure in carrying out its duties and functions, covering
all aspects ranging from planning, procurement, service
provision, information asset security, service continuity, and
evaluation. BPK implements a collaboration portal which
expected to meet the need for services and improve teamwork
during the audit process, ad-hoc committees, and carry out
leader’s instructions.
Based on [1], a collaboration portal can be called an
enterprise portal. The term corporate portal is often used
together with the terms corporate information portal, enterprise
information portal, and business portal. A corporate portal
usually provides specific information according to the
organization’s needs to help users find information more easily.
1,2,3

138
work unit information portals. The BPK cooperation portal
plays an important role in obtaining information and providing
effective and efficient services. The cooperation portal also
plays a role in improving performance, productivity, and
efficiency in implementing tasks between work units, both
individually and in groups. However, the collaboration portal
utilization assessment is based only on application usage
statistics, such as counting the number of employees logged in
to email and eDrive, which makes the organization unable to
ensure that employees have utilized the collaboration portal
service. In addition, the organization has not evaluated
employees’ perceptions of the use of collaboration portal
services.
The primary objective of this study is to identify the factors
affecting the collaboration portal effectiveness to improve job
performance from the employee’s perspective. BPK can obtain
the effectiveness of the collaboration portal by analyzing the
factors that influence the assessment of the quality of the portal,
which can lead to an increase in satisfaction with the portal,
thereby impacting individual job performance.
II. LITERATURE REVIEW
Many models have been proposed to assess the acceptance
and information system success, including the technology
acceptance model (TAM) [8]; DeLone and McLean
information system success model (D&M) [9], [10]; model of
intention to use internet [11]; unified theory of acceptance and
use of technology (UTAUT) [12], [13]; and others. However, it
is not easy to determine the success of an information system
because of the different stakeholders in assessing the system in
which each group will evaluate according to their perspective
[14]. There is no comprehensive theoretical framework for
evaluating portal success since the use of the portal has been
widely known. Based on this, D&M model is considered
capable of representing the assessment of portal effectiveness
with quality assessment as a factor and has been tested by many
empirical studies [15].
D&M initial model was developed by identifying six factors
in determining the success of an information system, including
system and information quality, which influence the assessment
of information system use and user satisfaction. While system
use and user satisfaction influence each other, these variables
also influence individual impact, which leads to organizational
implications. Reference [9] then revised the previous model to
respond to other researchers. Changes to this model include
combining impact variables into net benefits, adding a new
factor service quality as a contributor to information system
success, and dividing the use variable into the intention to use
and actual use.
Researchers have conducted several studies related to the
success of information systems. Reference [16] conducted a
study that combined and modified the D&M model with
UTAUT to determine the determinants the acceptance and
system use level of open government data (OGD) in
Bangladesh. This study showed that the variables significantly
affecting behavioral intentions to use OGD were performance
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expectations, social influences, and effort expectancy, while
facilitating conditions had no significant effect.
In determining the success factors of e-commerce in
Malaysia, reference [17] used a modified D&M model. Service
quality, system quality, privacy, and trust were the four
independent variables. According to the findings, the four
independent variables had positive effects on user satisfaction.
The modified D&M and TAM models were used in a study
[18]. The findings revealed that perceived usefulness was
unaffected by collaboration quality or perceived ease of use.
On the other hand, the frequency of campus portal use is
significantly influenced by perceived ease of use and perceived
usefulness. Reference [19] conducted a study using a modified
D&M to analyze the factors affecting actual digital library use
in Malaysia. According to the findings, service quality, system
quality, and information quality significantly impacted on the
behavioral intention and user satisfaction using a digital library.
Reference [20] studied the factors affecting student satisfaction
with university portals in developing countries. The results
showed that service availability was the most influential factor
on student satisfaction.
Based on these literature reviews, it is known that many
previous studies were conducting using the D&M, UTAUT,
TAM, or even a combination of these models to analyze the
success or effectiveness of an information system. However,
the researcher believes that there are some differences if the
analysis involves different variables. Therefore, the D&M
model was used to analyze the effectiveness of the BPK
collaboration portal
III. RESEARCH METHODOLOGY
A. Hypothesis and Research Model
Organizations can evaluate the success and effectiveness of
the portal from the frequency of use and user satisfaction with
the quality and services [21]. This study proposed a model that
assumes system quality, information quality, service quality,
collaboration quality, and facilitation conditions have positive
and significant effects on user satisfaction and individual job
performance.
1) System Quality (SQ): The measurement of this variable
focuses on information processing and information system
characteristics. Many studies have been carried out by adding
other assessment indicators in assessing the system’s quality.
Many users are benefiting from the increased use of the system.
Therefore, the quality of the system is still a factor that
determines the success of the information system. Indicators
used to assess system quality include system flexibility,
accessibility, system reliability, ease of learnings, response
times, and functionality [16], [19], [20], [22], [23]. Several
studies show that good system quality will increase user
satisfaction in utilizing the system [17], [19], [20], [22]. This
study proposed a hypothesis:
H.1: System quality has a positive and significant influence
on user satisfaction.
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2) Information Quality (IQ): The measurement of this
variable focuses on the output of the information system.
Indicators used to assess information quality variables include
usefulness, understandability, completeness, relevance,
accuracy, and timeliness [16], [19], [20], [22], [24], [25].
Several studies show that good information quality will
increase user satisfaction in utilizing the system [17], [22]. This
study proposed a hypothesis:
H.2: Information quality has a positive and significant
influence on user satisfaction.
3) Service Quality (SeQ): The measurement of this variable
focuses on the quality of support received by system users from
information service providers and IT support employees.
Indicators used to assess service quality include
responsiveness, assurance, reliability, and empathy of the IT
personnel staff [22], [26]-[28]. Several studies show that better
service quality will increase user satisfaction in utilizing the
system [19], [20], [22]. This study proposes a hypothesis:
H.3: Service quality has a positive and significant influence
on user satisfaction.
4) Collaboration Quality (CQ): One of the portal’s
characteristics is its ability to enable user collaboration [1]. The
development of e-government makes ICT an important role in
facilitating collaboration to change interaction and work culture
in an organization. Collaboration requires coordination
between two different entities that form a shared work area and
information flow [3], facilitating integration, information
exchange, and resource sharing [29]. In addition, the
development of the portal also makes changes in collaboration.
Therefore, the collaboration portal at BPK is expected to
become a knowledge center and support collaboration between
employees, improve and facilitate communication, and
facilitate knowledge sharing between employees and work
units.
ICT creates new habits where different teams can
communicate and exchange information even though they are
at different times and places. Each team must improve their
knowledge and skills in getting work done, sharing, and
collaborating with other teams. Increased productivity and
innovation obtained by collaborating is carried out using the
functions of knowledge sharing, social collaboration, and task
sharing. Communication and collaboration that is carried out
using formal or informal networks or through teamwork has an
important role in the transformation, coordination, and
application of information resources in terms of organizational
decision-making, developing new ideas, and completing work.
Therefore, collaboration requires a good level of knowledge
sharing and an effective process to concern both individuals
and organizations [30].
This study assumed that good collaboration quality would
affect user satisfaction in using the system. Indicators used to
assess collaboration quality include ease of use, effectiveness,
the efficiency of various collaborative features, and
productivity [1], [15], [22], [23]. This study proposed a
hypothesis:
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H.4: Collaboration quality has a positive and significant
influence on user satisfaction.
5) Facilitating Conditions (FC): Facilitating conditions are
defined as the infrastructure and services provided by the
organization to support the use of information systems. Thus, it
can be assumed that the better the facilitation conditions in
supporting an information system, the higher the user
satisfaction in utilizing the system. Indicators used to assess the
facilitation condition variables include perceived behavioral
control, facilitation conditions, and compatibility [31]-[33].
This study proposed a hypothesis:
H.5: Facilitating Conditions have a positive and significant
influence on user satisfaction.
6) User Satisfaction (US): User satisfaction is a measure of
user satisfaction in using an information system. This measure
is used to assess the success of an information system. User
satisfaction assessment is valid if the system used is mandatory.
The satisfaction assessment includes evaluation of information
quality, system quality, and service quality, not only measuring
the level of user satisfaction [34]. This study assumed that high
user satisfaction value would affect employee performance
when working with the help of an information system. The
indicators used to assess user satisfaction include adequacy,
enjoyment, information satisfaction, system satisfaction,
overall satisfaction [15], [20], [22], [23]. This study proposed a
hypothesis:
H.6: User satisfaction has a positive and significant influence
on individual job performance.
Many previous studies were conducted using D&M,
UTAUT, TAM, or even a combination of these models to
analyze the success or effectiveness of an information system.
However, there are some differences if the analysis applies
different variables. Therefore, this study employed the D&M
model as the basis for assessing the effectiveness of the BPK
collaboration portal. The “use/intention to use” variable in the
D&M model aims to assess the intention to use of information
system. References [16], [18], [19] use the variable
“use/intention to use” since the information system assessed is
new and voluntary. In contrast, an organization cannot assess
the “intention to use” variable in a mandatory system.
Therefore, this paper modified the D&M model by excluding
“the use/intention to use” variable and focused on user
satisfaction as the dependent variable.
This study proposed the individual job performance (IJP)
variable replacing net benefit in the D&M model as it focused
on assessing the effectiveness of the collaboration portal in
improving employee performance from the perspective of BPK
employees. Meanwhile, in evaluating the effectiveness of an
information system, reference [14] suggests that one of the
things to assess is the impact. It is considered the most
challenging part to determine as it is directly related to
implementing an information system on individual and
organizational performance. It is the same as the net benefit
variable in the D&M model, which aims to assess the system
effectiveness whether it has direct benefits for organizations or
individuals.
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Fig. 1 Research model.

System

Fig. 2 Results of the loading factors outer model.

The theoretical model for assessing the effectiveness of the
collaboration portal is shown in Fig. 1. Each arrow represents
the hypothesis to be tested. The theoretical model was
converted into an equation model and tested empirically.
B. Methodology
This study used a quantitative approach in the form of a
survey with a questionnaire distributed to users of the
collaboration portal. The assessment of indicators used a 4points Likert scale, ranging from 1 (strongly disagree) to 4
(strongly agree), with 60 respondents. The method used for data
analysis was partial least squares-structural equation modeling
(PLS-SEM), while the software used for data analysis was
SmartPLS version 3.3.3.
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SEM is a multivariate statistical analytic approach used to
examine structural relationships between variables. PLS-SEM
does not require data with the same distribution and can handle
small sample sizes. Data analysis using PLS generally consists
of two parts: the measurement model (outer model) and the
structural (inner model) [35].
Outer model assessment explains the relationship between
variables and their indicators. Convergent validity and
discriminant validity assessments were carried out to check the
validity of indicators and variables and assessed reliability as
measured using composite reliability (CR) and Cronbach’s
alpha (CA). This assessment was carried out to validate
whether the instrument used was valid and reliable.
Convergence validity is a measure that shows the level of
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TABLE I
CONVERGENT VALIDITY

Variable

SQ

IQ

SeQ

CQ

FC

US

IJP

Items
SQ1
SQ2
SQ3
SQ4
SQ5
SQ6
IQ1
IQ2
IQ3
IQ4
IQ5
IQ6
SeQ1
SeQ2
SeQ3
SeQ4
CQ1
CQ2
CQ3
CQ4
FC1
FC2
FC3
FC4
FC5
FC6
US1
US2
US3
US4
US5
IJP1
IJP2
IJP3
IJP4
IJP5

Loadings
0.768
0.788
0.808
0.720
0.751
0.735
0.754
0.725
0.825
0.786
0.820
0.799
0.931
0.910
0.927
0.913
0.816
0.796
0.874
0.829
0.719
0.706
0.709
0.731
0.719
0.806
0.862
0.795
0.826
0.794
0.835
0.841
0.916
0.844
0.876
0.798

CR

0.893

0.906

TABLE II
CORRELATION BETWEEN CONSTRUCTS AND THE SQUARE ROOT OF AVE

CA

0.859

0.877

AVE

0.581

0.617

CQ
FC
IJP
IQ
SeQ
SQ
US

CQ
0.829
0.559
0.697
0.600
0.466
0.426
0.673

FC

IJP

IQ

SeQ

SQ

US

0.732
0.527
0.532
0.463
0.466
0.642

0.856
0.633
0.459
0.349
0.833

0.786
0.609
0.623
0.752

0.920
0.430
0.579

0.762
0.470

0.823

TABLE III
R-SQUARED TEST RESULTS

Construct
User satisfaction
Individual job performance
0.957

0.940

0.846

0.898

0.851

0.688

0.874

0.829

0.536

0.913

0.880

0.677

0.932

0.908

0.733

correlation between other indicators on the same variable. In
this assessment, a set of indicators represented one variable and
were considered to underlie that variable. The assessment was
conducted to determine whether the questions on the
instruments posed to the respondents to measure the research
variables were valid. The value of convergent validity as
measured by average variance extracted (AVE) for each
variable must be greater than 0.5, the loading value of each
indicator must be greater than 0.7, and the CR and CA on each
variable must be greater than 0.7.
Discriminant validity was tested at the level of indicators and
variables. At the indicator level, discriminant validity was
measured by the value of the loading indicator compared to the
loading value of other variables (cross-loading). Validity will
be fulfilled if the loading value of all indicators to the variable
has the greatest value compared to the value of loading to other
variables.

Afrialdi Syahputra: Factors Affecting Collaboration Portal …

R2
0.692
0.694

Adjusted R2
0.664
0.689

The inner model describes the relationship between variables
by looking at the proposed hypothesis’s relationship/path
coefficient (β). The significance level of the relationship
between variables can be seen from the t-statistic value. The
inner model assessment also produces each dependent
variable’s coefficient of determination (R2). The R2 value
reflects the predictive power of the entire model. Path
coefficient, t-statistic values, and R2 were obtained using the
bootstrapping method on the SmartPLS software [36].
IV. RESULTS
A. Outer Model Assessment
The relationship between variables and indicators based on
the research model can be seen in Fig. 2 The convergent
validity analysis produced by the SmartPLS shows that the
AVE value is greater than 0.5, and the outer loading value of
each indicator is greater than 0.7. The CR and CA values also
indicate that they are greater than 0.7, which means convergent
validity at the indicator and variable is good and in accordance
with the provisions. Table I shows the results of the convergent
validity testing.
Discriminant validity assessment shows that the loading
value of each indicator has followed the provisions. At the
variable level, discriminant validity was measured by
comparing the AVE root value of a variable with the correlation
between a variable and another variable. If the AVE root value
is greater than the correlation of other variables, discriminant
validity follows the provisions as shown in Table II. The results
of the outer model assessment show that all the criteria have
followed the provisions, so all indicators and variables used in
this study are valid and reliable.
B. Inner Model Assessment
Table III shows that the user satisfaction variable has an R2
value of 0.692, which means that this variable can be explained
by 69% of the variables in this study. The individual job
performance variable has an R2 value of 0.694, which means
that this variable can be explained by 69% of variables in this
study. At the same time, the rest is explained by other variables
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TABLE IV
PATH COEFFICIENT AND HYPOTHESIS TESTING

Hypothesis
H.1
H.2
H.3
H.4
H.5
H.6

Relations
SQ à US
IS à US
SeQ à US
CQ à US
FC à US
US à IJP

β
-0.081
0.459
0.105
0.242
0.252
0.833

not included in this study. Path coefficient and t-statistic values
can be seen in Table IV.
C. Interpretation of Hypothesis Testing Results
Interpretation of hypothesis used to determine whether the
hypothesis is accepted or rejected. The t-statistic value was
compared with the t-table value. The hypothesis is accepted if
the t-statistic value from this test is greater than the t-table. The
significance test was carried out with a one-tailed test, and the
value of significance level (α) is 0.05 or 5%, then the t-table
value used was 1.671. Table IV shows the outcomes of
hypothesis testing.
Good characteristics and qualified system performance will
significantly affect and increase user satisfaction in using the
system [37]. Table IV shows that the value of t-statistic system
quality is 0.691, which is smaller than the value of the t-table.
In contrast, the path coefficient has a negative value of -0.081.
These results suggest the perception that system quality has a
significant and positive influence on user satisfaction (H.1) is
rejected. The path coefficient value (β) shows a negative value
means that system quality does not influence user satisfaction
in using the collaboration portal, different from previous
research [19], [20], [38], [39], which state that better system
quality will increase user satisfaction. This difference may be
due to BPK employees’ familiarity with the performance and
characteristics of the collaboration portal as the use of the
collaboration portal is mandatory.
H.2 indicates that better system quality will increase user
satisfaction in utilizing the system [37]. Table IV shows the tstatistic information quality value is 3.342, greater than the ttable value, while the path coefficient has a positive value of
0.459. The results indicate that the information quality has a
significant and positive influence on user satisfaction (H.2) is
accepted. The positive path coefficient value indicates that the
greater information quality, the greater the perceived user
satisfaction. This result is supported by previous research [19],
[20], [39].
H.3 is based on the model of D&M. Better service quality
will increase user satisfaction in utilizing the system [37]. Table
IV shows that the value of t-statistic service quality is 0.853,
smaller than the value of the t-table. In contrast, the path
coefficient is 0.105. The results indicate that the perception of
system quality has a significant and positive and influence on
user satisfaction (H.3) is rejected. The result suggest that the
perception of better system quality provided by the supporting
work unit of the collaboration portal service provider has no
significant influence on user satisfaction in using the
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t-statistic
0.691
3.342
0.853
2.215
2.400
16.612

Result
Not Significant
Significant
Not Significant
Significant
Significant
Significant

collaboration portal. It is in line with previous research [38],
[39], [40], but it is different from other studies [19], [41]. The
difference can occur because the characteristics of the
collaboration portal are quite good, and users rarely interact
with supporting work units. However, it does not increase user
satisfaction in utilizing the collaboration portal.
Table IV shows that the value of t-statistic collaboration
quality is 2.215, greater than the value of the t-table. In contrast,
the path coefficient is 0.252. This result indicates that the
perception of collaboration quality significantly influences user
satisfaction (H.4) is accepted. The positive path coefficient
value of 0.252 indicates that the greater the perception of
collaboration quality, the greater the perceived user
satisfaction. Previous research confirms this finding [15], [42],
which means that the higher the perception of collaboration
quality, the perception of user satisfaction on using the
collaboration portal will also increase. On the contrary, if the
collaboration quality is perceived as less good by the users, user
satisfaction on the collaboration portal will also be lower.
Facilitating conditions t-statistic value shown in Table IV is
2.400, which is greater than the value of the t-table. In contrast,
the path coefficient is 0.252. These results indicates that the
perception of facilitating conditions has a significant and
positive influence on user satisfaction (H.5) is accepted. The
positive path coefficient value indicates that better facilitating
conditions provided by the supporting work unit for
collaboration portal service providers significantly influence
the perception of user satisfaction in using the collaboration
portal. On the contrary, if the users perceive the supportive
facilities as less good, user satisfaction on the collaboration
portal will also be lower.
The last hypothesis t-statistic value shown in Table IV
displays that the t-statistic value of user satisfaction is 16.612,
which is greater than the t-table value. In contrast, the path
coefficient is 0.833. These results indicate that the perception
of user satisfaction has a significant and positive influence on
individual job performance (H.6) is accepted. The positive path
coefficient value indicates that higher user satisfaction for
collaboration portal services significantly influences individual
perceptions of employee job performance. Meanwhile, if users
perceive user satisfaction value as less good, the individual
perceptions of job performance will also be lower.
V. CONCLUSION
Based on the results of testing and data analysis, it can be
concluded that several factors can be used to assess the
effectiveness of the collaboration portal, including information
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quality, collaborations quality, facilitating conditions, and user
satisfaction. Information quality, collaboration quality, and
facilitating conditions increase user satisfaction using
collaboration portal services and improve individual job
performance. Meanwhile, the collaboration portal system
quality and service quality turn out to be ineffective and are
considered unable to provide employee user satisfaction in
using collaboration portal services. Therefore, the IT Bureau
must evaluate the quality improvement on these factors. In
addition, the factor that is considered the most effective is the
user satisfaction of the collaboration portal service, which is
expected to increase the individual job performance of the
employees as indicated by the most significant path coefficient
value.
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