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Abstract 
The end-user computing satisfaction model (EUCS) has been widely used in previous 
studies, and Enterprise Resource Planning. Therefore, Enterprise Resource Planning 
(ERP) System, need to be developed in accordance with cloud computing that dominate 
current information technology devices. This study was carried out to test the expansion 
of the EUCS model in a cloud-based ERP system. Therefore, the purpose of this 
research is to re-examine the validity and reliability of the computer application 
satisfaction model and its relationship with user performance in cloud-based ERP 
system. The overall satisfaction variable is added as a mediation between the 
satisfaction model and user performance. Data was collected through snowball 
sampling with a questionnaire distributed to the cloud-based ERP users. Additionally, 
data processing was conducted using the Second-order concept in structural equation 
modeling with the Partial Least Square approach. Since data processing using WarpPLS 
confirmed the validity and reliability of the model and all relationships between 
variables, this research contributes theoretically to the study of end-user satisfaction 
from information technology applications. Its final section describes the limitations and 
opportunities for future research. 
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1. Introduction  
The end-user computing satisfaction (EUCS) was initially developed to measure the 
satisfaction level of end-user computers in the early 1980s. EUCS is a measurement 
of affective attitudes towards specific computer-based applications by someone 
directly interacting with the applications [1].According to the EUCS concept, user 
satisfaction is measured based on the perception of content, accuracy, format, ease of 
use, and timeliness. With these 5 dimensions, satisfaction shows the excellent quality 
and acceptance level of the system application used. Until now, EUCS has been 
widely applied in various types of computer internet-based applications studies, 
including the ERP application. 

Previous studies have shown adequate consistency and validity in measuring the 
satisfaction of end-user information systems [1]–[7]. Previous research showed that 
the EUCS instrument is consistent in measuring user satisfaction for conventional 
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ERP systems [6]. ERP users are delighted with the system’s accuracy, and they 
provide the highest rank for the timeliness. The ease of use and user-friendliness was 
ranked the lowest. The psychometric properties of EUCS appear strong in all studies 
and user groups. However, some studies stated that EUCS could not be used as a final 
model in explaining the end-user satisfaction of computer applications [6], [7]. 
Furthermore, research suggested to improve by re-validating and extending the EUCS 
Model [6]. Subsequently, this study validates the EUCS model concerning cloud-
based Enterprise Resource Planning (ERP) users. 

According to Zhong & Rhode  [8], cloud-based ERP applications is a new 
domain, with little research conducted on their adoption. The EUCS instrument has 
not been validated on ERP cloud. This research examines the ERP application and its 
relation to the computing domain separately. The prospects for future developments 
that allow migration from conventional to cloud-based ERP, the EUCS model is re-
evaluated on cloud-based ERP users. 

Cloud-based ERP testing was performed because there is much anecdotal 
evidence pointing to its benefits, especially in organizations. For instance, there is 
increased efficiency with high application scalability, lower hardware costs, 
information integration, and faster response time to customers. This leads to improved 
customer satisfaction and company image [9]. 

 ERP is an interesting research topic, though its implementation is expensive[10], 
[11]. However, the factors of globalization, centralization, and performance 
improvement make large and small-scale companies implement ERP [12]. Reports 
from several application supervisors support the increase in the number of companies 
investing in the ERP sector. For instance, Oracle claims that there has been a massive 
investment in cloud-based ERP systems. This is in line with the report from the global 
ERP Software Market, published by KBV Research in 2019[13]. The report predicts 
a substantial increase in the ERP market in 2025. Therefore, it is challenging to assess 
the benefits of this substantial investment. The challenge is whether a substantial 
investment in implementing the ERP application is beneficial to the company in terms 
of value.  

1.1. End-User Satisfaction Model in ERP Systems  

The concept of user satisfaction was initially intended to assess the success of 
information system implementation. Satisfaction is closely related to the success of 
the system in fulfilling user needs [2], [14]. Furthermore, user satisfaction shows 
whether the implemented system is effective [1]. Overall individual satisfaction 
towards information systems is evaluated cognitively. Measurements should be 
conducted to determine whether the system has fulfilled user needs. Based on the 
overall satisfaction, this study adopts the concept proposed in [1]. It expands the 
EUCS model towards overall user satisfaction. This variable serves as a mediation 
between the EUCS model and individual performance in using ERP cloud system, 
especially SaaS with Oracle vendors. 

 The relationship between user satisfaction and individual performance is based 
on interaction with the system. Previous research focused on ERP impact at the 
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organizational level, with very few examinations on how it influences individual users 
[15]. When the use of an ERP system is beneficial to the organization, the end-users 
also indirectly benefit from using it. This is possible because the end-user always 
interacts with the system. Furthermore, when the end-users feel the benefits, their 
productivity positively affects the organization. Therefore, successful implementation 
of the system should be measured based on user satisfaction. The study confirmed the 
relationship between satisfaction and individual performance in using ERP systems 
[8]. This was supported by similar studies in various application groups, such as e-
learning [16], customer information systems [17], e-government systems [18], and m-
banking [19]. 

Based on the description above, this study confirms and extends the End User 
Computing Satisfaction (EUCS) model. Confirmation is conducted in the domain of 
cloud-based ERP systems, especially for SaaS with Oracle vendors. Furthermore, the 
satisfaction model is related to end-user performance [8], [9], [12], [15], [17]. Based 
on the model developed, expansion is conducted by adding the overall satisfaction 
variable [1]. Although the EUCS model has been widely used in various studies with 
different information system applications, this research contributes to cloud-based 
ERP systems. Furthermore, the user satisfaction instrument is tested with the second-
order variable concept.  

1.2. Research Model  

  The research model predicts that a higher user satisfaction level of ERP cloud system 
increases performance, as shown in Figure 1. The user satisfaction model is based on 
the ease of use, content, timeliness, accuracy, and format. Furthermore, the model is 
extended towards overall satisfaction and related to individual performance. Hence, it 
follows the concept of the ERP User Satisfaction as the second-order latent variable. 
The indicators of this variable are ease of use, content, timeliness, accuracy, and 
format, which is the first-order latent variable. 
 
          

 
                

       
  

    
 
 
    
 

Figure 1 The Research Model 
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Based on the EUCS concept designed by Doll & Torkzadeh  [20], user satisfaction is 
defined as the extent to which application users believe that the available system meets 
their requirements. The user satisfaction component is their interaction experience 
when using the application. This is reflected in the affective attitude of satisfaction 
towards measurable applications through 5 dimensions, namely 1) ease of use that 
reflects user-friendliness, 2) content that meets user expectations, 3) timeliness of 
information presentation, 4) accuracy of the information and 5) presentation format 
of information under user expectations, [5] 

The previous studies results  [1], [2], [6], [7]  provide empirical evidence and 
confirmation of the 5 dimensions that establish EUCS. Ease of use is a subjective 
perception by users. It reflects user-friendliness [6] in browsing, finding, and editing 
content provided by the system [17]. An easy-to-use system provides satisfaction to 
users because they do not experience operational problems. Furthermore, the easier 
the access to the system, the more users feel the benefits. 

Similarly, the good content design tends to generate useful information for its 
users and increase their trust [21][17]. Information content that meets user 
expectations impacts on their satisfaction ability to carry out their job. The more 
appropriate the content presented by the application, the better the response given by 
the user. 

This is not less important than other dimensions, whereby the timeliness and 
accuracy of presenting information also play an important role in determining system 
user satisfaction because it is related to their accuracy in solving problems [1]–[3]. 
Inaccurate information leads to errors in the decision-making process, with the format 
defined as the presentation of information in a form that matches user expectations. 
Application users can use the system, browse the site, find and edit content according 
to an information presentation format and help others understand information clearly 
[21][17]. 

Furthermore, the relationship between end user satisfaction and individual 
performance is explained through the successful implementation of the system, which 
is described as the level of acceptance by users willing to voluntarily use it to meet 
their various needs [22]. Successful system implementation reflects on their 
acceptance, which is manifested from the level of use and increased individual 
performance [1], [5]. 

Therefore, based on the description above, the research hypothesis is formulated 
as follows: 

H1: Ease of Use is a forming element in cloud ERP user satisfaction 
H2: Content is a forming element in cloud ERP user satisfaction 
H3: Timeliness is a forming element in cloud ERP user satisfaction 
H4: Accuracy is a forming element in cloud ERP user satisfaction 
H5: Format is a forming element in cloud ERP user satisfaction 
H6: ERP Cloud User Satisfaction is related to overall Satisfaction 
H7: Overall satisfaction is related to user performance.  
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The next section explains the research methods consisting of data collection, 
variable operationalization, and data processing methods. This is followed by the 
analysis section and discussion of the data processing results, as well as conclusions. 

2. Research Method 
The following diagram explains the approach used in this research 
 

 
Figure 2. Research Method 

This study used primary data by distributing questionnaires from October to 
November 2019. Respondents were end-users of the Cloud-based SaaS ERP system 
in Jakarta, especially with Oracle vendors. Data were collected using the snowball 
sampling technique with Google Form and sent via social media using Whatsapp, 
Line, or e-mail. The data collection obtained 100 responses. Furthermore, the 
questionnaire was compiled based on the EUCS model, which had been translated 
into Indonesian. It was modified by measuring the overall satisfaction of the research 
adoption results [1]. The modification of previous studies [8], [9], [12], [15], [17] was 
used to measure individual performance according to the use of ERP cloud system. 
The following sections describe each instrument. 

2.1. Variable Operationalization 

The following are the dimensions and constructs used in this study. 
 
End-User Computing Satisfaction (EUCS) 
Based on the measurement Doll and Torkzadeh model[20], EUCS is formed from 

the following 5 dimensions: 
1. Ease of Use. This is the user satisfaction level due to interaction with 

the system easily understood without much effort. It is measured using 
following 5 questions: 
• ERP cloud is easy to operate. 
• The interaction with ERP cloud system is flexible. 
• ERP cloud is easy to understand. 
• There is no difficulty using ERP cloud. 
• ERP cloud is user friendly. 

2. Content. This is the extent to which the system output is available 
according to user needs, measured using 3 questions: 
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• ERP cloud helps provide the right information/according to the 
requirements. 

• ERP cloud displays the report as desired. 
• ERP cloud helps generate accurate information. 

3. Timeliness. This is how timely the information should be presented. It 
is measured using 3 questions: 
• ERP cloud helps provide up to date information. 
• ERP cloud supports the provision of information for a fast and precise 

time. 
• ERP cloud helps to release report results on time. 

4. Format. This is related to the application’s appearance as presented and 
used by the user. This variable is measured using 3 questions: 
• ERP cloud helps display output in a useful format. 
• ERP cloud helps to present information more clearly. 
• ERP cloud display formats are easy to understand. 

5. Accuracy. Refers to the degree of correctness of the information 
presented by technology, measured using 3 questions: 
• ERP cloud provides accurate information. 
• ERP cloud helps display the appropriately presented output. 
• ERP cloud helps reduce mis served in compiling reports. 

 
Overall satisfaction (OS)  
Overall satisfaction is an attitude towards the use of a cloud-based ERP system, 

measured using 6 questions: 
• I am satisfied with the convenience provided by ERP cloud. 
• I am satisfied with the content of ERP cloud. 
• I am satisfied with the timeliness of information available in ERP cloud. 
• I am satisfied with the format presented by ERP cloud. 
• I am satisfied in using ERP cloud. 
• Overall, I am satisfied in using ERP cloud. 

 
User Job Performance (UJP)  
This describes the user's performance achievement based on their experience in 

using a cloud ERP system. This variable is measured based on the IS Success Model 
with several adjustments: 

• Using ERP cloud allows me to accomplish tasks faster. 
• Using ERP cloud increases my productivity. 
• Using ERP cloud improves the performance of my job. 
• Using ERP cloud enables me to get more done. 
• Using ERP cloud enhances the results of my job. 

The indicators used in this study were measured using a 5-point Likert scale, 
where 1 represented strongly disagree and 5 strongly agree. A higher score indicated 
a high acceptance level for each statement. 
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2.2. Data Processing Methods  

Data were processed using the Structural Equation Model (SEM) method, with the 
Partial Least Square (PLS) or the Variance Based approach. The PLS method utilizes 
two interactive procedures that use least squares estimation for single and multi-
component models. PLS is a powerful analytical method because, with bootstrapping 
facilities, data is processed without considering assumption problems, such as multi-
collinearity, and normality. Moreover, data is processed with certain scale 
measurements, even with a small number of samples [18]. However, it is only used to 
predict models and assess the relationship between constructs [18]. The program used 
for data processing was WarpPLS 7.0, developed by Professor Ned Knock in 2010 
[23].  

In line with the PLS approach, the data were processed in stages consisting of:  
1. Testing the research model with second-order latent variables by 

evaluating the measurement model (Outer Model). 
2. Evaluating the structural model (Inner Model). 
3. Testing the model fit (Model Fit).  

2.3. Evaluation of the Measurement Model (Outer Model) 

The measurement model was evaluated to determine the effect of indicators in 
explaining the latent variables. This test was performed in 3 stages, including [23] 

1. Convergent Validity 
Convergent validity was assessed by comparing the correlation between the 
indicator and construct (loading factor) values. When the loading factor value 
is greater than 0.5, the indicator fulfills the Convergent Validity criteria. 

2. Discriminant Validity 
Discriminant Validity was assessed in 2 approaches. In the first approach, the 
cross-loading table between constructs was examined. When the correlation 
value of a construct in the same indicator is greater than other constructs, a 
latent construct predicts the indicator of each construct more than the other 
indicators. The second approach involved looking at the Average Variance 
Extracted (AVE) value, which should be greater than 0.5. 

3. Composite Reliability 
It was assessed by looking at the Composite Reliability and Cronbach's Alpha 
value. When the value of a construct is greater than 0.7, it fulfills the 
Composite Reliability criteria. 

2.4. Evaluation of Structural Model (Inner Model) 

The structural model was evaluated to test the significance of the relationship between 
the constructs. The evaluation was conducted in 3 stages [23], including: 

1. Evaluation of the R2 value was used to measure the degree of variation change 
in the independent variable towards the dependent variable. The higher the R2 
value, the better the prediction of the proposed research model. 
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2. Evaluation of the path coefficient value was used to assess the relationship 
between constructs. It is conducted by looking at the path coefficient score 
indicated by the p-value at p <0.05. 

3. Effect Size evaluation was performed to assess the effect of predictor latent 
variables from a practical perspective. When the value of the effect size is > 
0.35, the variable has a strong influence, and for a value <0.15 has a moderate 
and weak effect when it is less than 0.02. 

2.5. Evaluation of Fit Goodness Model 

At this stage, the assessment was performed by evaluating the suitability of the model 
towards the data collected. The evaluation was conducted using the fit index model 
provided in the output of WarpPLS version 7.0, as summarized in Table 1 [23]. 
 

Indeks Criteria 

Adjusted R2 >=0.70 => Strong, >= 0.45 => 
Moderate, <=0.25 => Weak 

Average Path Coefficient (APC) p <0.05 => acceptable 
Average R-Squared (ARS) p <0.05, => acceptable 
Average Adjusted R-Squared (AARS) p <0.05, => acceptable 
Average Block VIF (AVIF) <=5 => acceptable, <=3.3 =>ideally 
Average Full Collinearity VIF (AFVIF) <=5 => acceptable, <=3.3 =>ideally 

Tenenhaus GoF (GoF) >= 0.1 => small, >= 0.25 => medium, 
>=0.36 => large 

Sympson's Paradox ratio (SPR) >= 0.70 => acceptable, 1 ==> ideally 
R-squared Contribution Ratio (RSCR) > 0.90, acceptable, 1=> ideally 
Statistical Suppression Ratio (SSR) >= 0.70 => acceptable 
Nonlinear Bivariate Causality Direction 
Ratio (NLBCDR) >= 0.70 => acceptable 

Table 1. Model fit criteria 

3. Result  
General Description of Respondents and Research Variables 

The information in Table 2. illustrates that most respondents were women below 
the age of 30, with undergraduate education. Furthermore, the majority of respondents 
had less than 3 years of work experience in Financial & Accounting with staff 
positions. 
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Description Total Description Total 
Age Department  
< 30 year 66 66% Sales & Marketing 16 16% 
30-40 year 33 33% Financial & Accounting 67 67% 
> 40 year 1 1% Operating 4 4% 
Gender Production  3 3% 
Male 26 26% Supporting  4 4% 
Female  74 74% Purchasing  6 6% 
Experiences  Position  
<1 year 14 14% Supervisor 8 8% 
1-3 year 61 61% Staff 89 89% 
3-5 year  16 16%    
5-10 year 6 6% Education 
>10 year 3 3% Undergraduate 100 100% 

Table 2. Characteristics of respondents 

According to Table 3, characteristics of research variables describe the overall 
condition perceived as high, which is above 4 out of 5, except for ease of use, with a 
score of 3.64. This indicates a reasonably high satisfaction level for all variables. 
However, the items about ease of use on a cloud-based ERP system are still 
problematic. 
 

Variabel Total items Mean  
Ease of Use 5 3.64 
Content 3 4,20 
Timeliness 3 4.16 
Accuracy 3 4.18 
Format 3 4.15 
Overall Satisfaction 6 4.05 
User Job Performance 5 4.05 

Table 3. Characteristics of latent variables 

3.1. Measurement Model Evaluation (Outer Model) of First-Order 

Based on the first-stage evaluation results, all the first-order indicators forming the 
EUCS variable display the loading factor value greater than 0.7, except for the AC3 
indicator at 0.680. However, this value is still useful because it is above 0.5 [23]. The 
values of Cronbach Alpha, Composite Reliability (CR), and Average Extracted 
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Variance (AVE) are all greater than 0.7, as summarized in Table 4. Therefore, based 
on these results, all indicators have good convergent validity, and effectively explain 
latent variables.  

The next evaluation assessed the discriminatory validity of the construction by 
looking at the cross-loading value. The values in Table 5. show that all indicators have 
a higher correlation on the latent variable than the other variables. This is evidenced 
by the Average Extracted Variance (AVE) score. From Table 4, all indicators have 
AVE values greater than 0.5. Therefore, all indicators explain each latent variable 
well, as indicated by high correlation values. Subsequently, the First-order outer 
model was evaluated using composite reliability values and Cronbach's Alpha. As 
presented in Table 4, the values of the two measures for all latent variables show a 
score higher than 0.7. Therefore, the constructs have high reliability. 

 The first-order model test results show that the cloud-based ERP user satisfaction 
measurement model has fulfilled the concepts of convergent validity, discriminant 
validity, and composite reliability. Therefore, the first-order of EUCS instrument used 
has good validity and reliability. 
 

Indicator/ Variable/ Items Loading Factors 
Ease of use (Cronbach Alpha = 0.929, CR= 0.947, AVE = 0.784) 
EOU1 ERP cloud is easy to operate 0.747 
EOU2 The interaction with the ERP cloud system is flexible 0.919 
EOU3 ERP cloud is easy to understand 0.907 
EOU4 There is no difficulty using ERP cloud 0.921 
EOU5 ERP cloud is user friendly 0.919 
Content (Cronbach Alpha = 0.875, CR= 0.923, AVE = 0.800) 

CN1 ERP cloud helps provide the right information/according to the 
requirements 0.918 

CN2 ERP cloud displays the report as desired 0.878 
CN3 ERP cloud helps generate accurate information   0.887 
Timeliness (Cronbach Alpha = 0.875, CR= 0.923, AVE = 0.800) 
TM1 ERP cloud helps provide up to date information 0.918 

TM2 ERP cloud supports the provision of information for a fast and 
precise time 0.878 

TM3 ERP cloud helps to release report results on time 0.887 
Accuracy (Cronbach Alpha = 0.798, CR= 0.884, AVE = 0.721) 
AC1 ERP cloud provides accurate information 0.923 
AC2 ERP cloud helps display the appropriately presented output 0.921 
AC3 ERP cloud helps reduce misserved in compiling reports 0.680 
Format (Cronbach Alpha = 0.860, CR= 0.916, AVE = 0.784) 
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Variance (AVE) are all greater than 0.7, as summarized in Table 4. Therefore, based 
on these results, all indicators have good convergent validity, and effectively explain 
latent variables.  

The next evaluation assessed the discriminatory validity of the construction by 
looking at the cross-loading value. The values in Table 5. show that all indicators have 
a higher correlation on the latent variable than the other variables. This is evidenced 
by the Average Extracted Variance (AVE) score. From Table 4, all indicators have 
AVE values greater than 0.5. Therefore, all indicators explain each latent variable 
well, as indicated by high correlation values. Subsequently, the First-order outer 
model was evaluated using composite reliability values and Cronbach's Alpha. As 
presented in Table 4, the values of the two measures for all latent variables show a 
score higher than 0.7. Therefore, the constructs have high reliability. 

 The first-order model test results show that the cloud-based ERP user satisfaction 
measurement model has fulfilled the concepts of convergent validity, discriminant 
validity, and composite reliability. Therefore, the first-order of EUCS instrument used 
has good validity and reliability. 
 

Indicator/ Variable/ Items Loading Factors 
Ease of use (Cronbach Alpha = 0.929, CR= 0.947, AVE = 0.784) 
EOU1 ERP cloud is easy to operate 0.747 
EOU2 The interaction with the ERP cloud system is flexible 0.919 
EOU3 ERP cloud is easy to understand 0.907 
EOU4 There is no difficulty using ERP cloud 0.921 
EOU5 ERP cloud is user friendly 0.919 
Content (Cronbach Alpha = 0.875, CR= 0.923, AVE = 0.800) 

CN1 ERP cloud helps provide the right information/according to the 
requirements 0.918 

CN2 ERP cloud displays the report as desired 0.878 
CN3 ERP cloud helps generate accurate information   0.887 
Timeliness (Cronbach Alpha = 0.875, CR= 0.923, AVE = 0.800) 
TM1 ERP cloud helps provide up to date information 0.918 

TM2 ERP cloud supports the provision of information for a fast and 
precise time 0.878 

TM3 ERP cloud helps to release report results on time 0.887 
Accuracy (Cronbach Alpha = 0.798, CR= 0.884, AVE = 0.721) 
AC1 ERP cloud provides accurate information 0.923 
AC2 ERP cloud helps display the appropriately presented output 0.921 
AC3 ERP cloud helps reduce misserved in compiling reports 0.680 
Format (Cronbach Alpha = 0.860, CR= 0.916, AVE = 0.784) 
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FM1 ERP cloud helps display output in a useful format 0.915 
FM2 ERP cloud helps to present information more clearly 0.936 
FM3 ERP cloud display formats are easy to understand 0.799 

Table 4. Test result for first-order outer model 

 
Figure 3. First-order laten variable 

3.2. Measurement Model Evaluation (outer model) of Second-Order 

After the first-order latent variables evaluation showing good validity and reliability, 
the second-order latent variables were tested. The summary results in Table 6 
illustrates the acceptable values for all indicators because it has a loading factor 
greater than 0.7. Similarly, the Cronbach Alpha, Composite Reliability (CR), and 
Average Extracted Variance (AVE) values were greater than 0.7. Furthermore, the 
evaluation of discriminant validity, as seen from the loading factor value, shows 
adequate results. As presented in Table 7, all indicators have a higher correlation or 
loading factor value for the latent variable than the other variables. Therefore, all 
measurement models for first-order and second-order have good discriminant validity, 
convergent validity, and composite reliability. 
 

 EOU CN TM AC FM SE P value 
EOU1 0.747 0.235 0.000 0.054 0.082 0.082 <0.001 
EOU2 0.919 -0.279 0.000 -0.074 0.132 0.078 <0.001 
EOU3 0.907 0.139 0.000 -0.191 0.014 0.078 <0.001 
EOU4 0.921 -0.140 0.000 0.164 -0.094 0.078 <0.001 
EOU5 0.919 0.091 0.000 0.055 -0.119 0.078 <0.001 
CN1 -0.062 0.918 0.000 0.204 0.010 0.078 <0.001 
 EOU CN TM AC FM SE P value 
CN2 0.067 0.878 0.000 -0.260 0.155 0.079 <0.001 
CN3 -0.002 0.887 0.000 0.046 -0.164 0.079 <0.001 
TM1 -0.062 0.787 0.918 0.204 0.010 0.078 <0.001 
TM2 0.067 0.914 0.878 -0.260 0.155 0.079 <0.001 
TM3 -0.002 0.986 0.887 0.046 -0.164 0.079 <0.001 
AC1 0.150 0.158 0.000 0.923 -0.208 0.078 <0.001 
AC2 -0.077 0.108 0.000 0.921 0.100 0.078 <0.001 
AC3 -0.099 -0.361 0.000 0.680 0.148 0.083 <0.001 

EOU
(R)5i

FM
(R)3i

AC
(R)3i

TM
(R)3i

CN
(R)3i
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FM1 -0.226 0.069 0.000 -0.056 0.915 0.078 <0.001 
FM2 -0.202 -0.074 0.000 0.057 0.936 0.078 <0.001 
FM3 0.495 0.008 0.000 -0.003 0.799 0.080 <0.001 

Table 5. Cross loading first-order 

Indicator/ Variable/items Loading Factors 
ERP User Satisfaction (Cronbach Alpha = 0.924, CR= 0.944, AVE = 0.773) 
EOU Ease of Use 0.730 
CN Content 0.934 
TM Timeliness  0.934 
AC Accuracy 0.873 
FM Format 0.909 
Overall Satisfaction (Cronbach Alpha = 0.954, CR= 0.963, AVE = 0.813) 
US1 I am satisfied with the convenience provided by ERP cloud. 0.934 
US2 I am satisfied with the content of ERP cloud. 0.925 
US3 I am satisfied with the timeliness of information available in ERP cloud. 0.916 
US4 I am satisfied with the format presented by ERP cloud. 0.852 
US5 I am satisfied in using ERP cloud 0.899 
US6 Overall, I am satisfied in using ERP cloud 0.881 
User Job Performance (Cronbach Alpha = 0.948, CR= 0.960, AVE = 0.829) 
UJP1 Using ERP cloud allows me to accomplish tasks faster 0.912 
UJP2 Using ERP cloud increases my productivity 0.943 
UJP3 Using ERP cloud improves the performance of my work 0.930 
UJP4 Using ERP cloud enables me to get more done 0.869 
UJP5 Using ERP cloud enhances the results of my work 0.895 

Table 6. Test result for second-order outer model 

 EUCS OS UJP SE P value 
EOU 0.73 0.925 -0.263 0.082 <0.001 
CN 0.934 -0.25 0.09 0.078 <0.001 
TM 0.934 -0.25 0.09 0.078 <0.001 
AC 0.873 -0.258 -0.028 0.079 <0.001 
FM 0.909 0.018 0.054 0.078 <0.001 
US1 -0.002 0.934 -0.103 0.078 <0.001 
US2 -0.073 0.925 0.052 0.078 <0.001 
US3 -0.049 0.916 0.115 0.078 <0.001 
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FM1 -0.226 0.069 0.000 -0.056 0.915 0.078 <0.001 
FM2 -0.202 -0.074 0.000 0.057 0.936 0.078 <0.001 
FM3 0.495 0.008 0.000 -0.003 0.799 0.080 <0.001 

Table 5. Cross loading first-order 

Indicator/ Variable/items Loading Factors 
ERP User Satisfaction (Cronbach Alpha = 0.924, CR= 0.944, AVE = 0.773) 
EOU Ease of Use 0.730 
CN Content 0.934 
TM Timeliness  0.934 
AC Accuracy 0.873 
FM Format 0.909 
Overall Satisfaction (Cronbach Alpha = 0.954, CR= 0.963, AVE = 0.813) 
US1 I am satisfied with the convenience provided by ERP cloud. 0.934 
US2 I am satisfied with the content of ERP cloud. 0.925 
US3 I am satisfied with the timeliness of information available in ERP cloud. 0.916 
US4 I am satisfied with the format presented by ERP cloud. 0.852 
US5 I am satisfied in using ERP cloud 0.899 
US6 Overall, I am satisfied in using ERP cloud 0.881 
User Job Performance (Cronbach Alpha = 0.948, CR= 0.960, AVE = 0.829) 
UJP1 Using ERP cloud allows me to accomplish tasks faster 0.912 
UJP2 Using ERP cloud increases my productivity 0.943 
UJP3 Using ERP cloud improves the performance of my work 0.930 
UJP4 Using ERP cloud enables me to get more done 0.869 
UJP5 Using ERP cloud enhances the results of my work 0.895 

Table 6. Test result for second-order outer model 

 EUCS OS UJP SE P value 
EOU 0.73 0.925 -0.263 0.082 <0.001 
CN 0.934 -0.25 0.09 0.078 <0.001 
TM 0.934 -0.25 0.09 0.078 <0.001 
AC 0.873 -0.258 -0.028 0.079 <0.001 
FM 0.909 0.018 0.054 0.078 <0.001 
US1 -0.002 0.934 -0.103 0.078 <0.001 
US2 -0.073 0.925 0.052 0.078 <0.001 
US3 -0.049 0.916 0.115 0.078 <0.001 
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US4 -0.12 0.852 0.07 0.079 <0.001 
US5 0.02 0.899 -0.159 0.078 <0.001 
US6 0.225 0.881 0.03 0.079 <0.001 
UJP1 0.043 0.235 0.912 0.078 <0.001 
UJP2 0.192 -0.232 0.943 0.077 <0.001 
UJP3 0.151 -0.189 0.93 0.078 <0.001 
UJP4 -0.369 0.156 0.869 0.079 <0.001 
UJP5 -0.044 0.05 0.895 0.078 <0.001 

Table 7. Cross loading second-order 

3.3. Structural Model Evaluation (Inner Model)  

After obtaining validity and reliability results for all constructs, the structural model 
(Inner Model) was evaluated with second-order latent variables. The data analysis 
results for the Inner Model were presented in Figure 4. These results show that the R2 
value for Overall Satisfaction (OS) and User Job Performance (UJP) is 0.71 and 0.75, 
respectively, indicating high explanatory power. The R2 value shows that the various 
changes in the dependent variable of Overall Satisfaction (OS) are explained by 71% 
of the independent variable of satisfaction towards cloud-based ERP (EUCS). The rest 
is explained by other variables outside the proposed model. Similarly, the User Job 
Performance (UJP) variable is explained by 75% of the EUCS and OS variables. 
Therefore, this study fulfills the R2 criteria.   

3.4. Mediation Testing 

Based on the research model, the effect testing towards individual performance is 
conducted directly or indirectly through overall satisfaction. The WarpPLS output 
program results were used to test the mediation effect. The results of the WarpPLS 
output in Table 8 show that user satisfaction of cloud-based ERP plays a mediating 
role in individual performance. The mediation's role is indicated by the coefficient, p-
value, and effect size on the indirect and total effect tables [23]. As a requirement, all 
path coefficients should be significant in both model 1 (direct effect) and model 2 
(indirect effect) to fulfill the mediation effect. The analysis results in Figure 4 show 
that all pathways are significant. In model 1, user satisfaction with cloud-based ERP 
produces a coefficient value of 0.84 and significant at p < 0.01. Also, in the second 
model, all pathways produced significant results with a p-value of < 0.01. Table 8 
shows that the indirect effect size is 0.28 > 0.15, which indicates a sufficient, as well 
as the total effect [24].  

The next assessment evaluated the effect size value. Practically, the output of the 
WarpPLS effect size of 0.70 indicates a strong influence of the predictor latent 
variable (> 0.35) [24]. 
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Indirect effects P values for total effects 
  ES OS UJP   ES OS UJP 
UJP 0.333     OS <0.001     
p <0.001     UJP <0.001 <0.001   
SE 0.065     Standard errors for total effects 
Effect Size 0.28       ES OS UJP 
     OS 0.08     
     UJP 0.08 0.09   

Total effects Effect sizes for total effects 
  ES OS UJP   ES OS UJP 
OS 0.841     OS 0.707     
UJP 0.833 0.396   UJP 0.701 0.327   

Table 8. Indirect and Total Effects 

 
Figure 4. Full Model 

3.5. Testing of Fit Model 

The structural model testing showed a strong relationship between user satisfaction 
with cloud-based ERP systems and performance. Moreover, there is a mediating effect 
of ERP satisfaction. The fit model was then tested. Based on the results in Table 9, 
the model proposed in this study shows an acceptable fit level. The Average Path 
Coefficient (APC) and Average R-squared (ARS) criteria provide significant value at 
p < 0.001. The Average Full Collinearity VIF (AFVIF) gives a value of 3,381, 
meaning that the proposed model is fit with the data collected. 
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Based on the data in table 9, this research model has fulfilled the goodness of fit 
criteria. The p-value of APC and ARS, which is less than 0.05, is significant. 
Therefore, this research model is acceptable. 

 
Index Value Result 
Adjusted R2 0.705 > 0.7 => Strong 
Average Path Coefficient (APC)  0.001 p < 0.05 =>Acceptable 
Average R-Squared (ARS)  0.001 p < 0.05 =>Acceptable 
Average Adjusted R-Squared (AARS)  0.001 p < 0.05 =>Acceptable 
Average Full Collinearity VIF (AFVIF) 3.381 p<=5 => Acceptable 
Tenenhaus GoF (GoF) 0.753 >0.36 =>Large 
Sympson's Paradox ratio (SPR) 1 Ideally 
R-squared Contribution Ratio (RSCR) 1 Ideally 
Statistical Suppression Ratio (SSR) 1 Ideally 
Nonlinear Bivariate Causality Direction 
Ratio (NLBCDR) 1 Ideally 

Table 9. Inner model dan model fit result 

The analysis results of the first-order show that all items explain each of the latent 
variables. These results support the validity and reliability of the EUCS instrument, 
which was adopted to assess system user satisfaction in a cloud-based ERP system. 
Therefore, it can be concluded that Hypothesis 1, which states that Ease of Use is a 
forming element in cloud ERP has empirical support as indicated by the loading factor 
value of its latent variable which is greater than 0.7, namely 0.730. This means that 
the user satisfaction measurement remains consistent using the ease of use dimension 
that reflects user-friendliness. The system used can easily provide satisfaction to users, 
despite showing the smallest value among other dimensions. 

Hypothesis 2 which states that Content is a forming element in cloud ERP user 
satisfaction, that gets empirical support from the loading factor value of its variable 
by 0.934. Therefore, it can be concluded that the content presented by a cloud-based 
ERP system influences user satisfaction, while a high loading factor value indicates a 
strong explanatory level of satisfaction. Furthermore, the same loading factor value is 
also found in the Timeliness dimension, by 0.934, therefore, it can be concluded that 
Hypothesis 3 which states that Timeliness is a forming element in cloud ERP user 
satisfaction is supported empirically. This means that timeliness is still an important 
factor in determining user satisfaction when using cloud-based ERP systems. The test 
results for Hypothesis 4 which states that Accuracy is a forming element in cloud ERP 
user satisfaction is accepted by analyzing the loading factor value on the latent 
variable of 0.873. The accuracy of the information presented in a cloud-based ERP 
system contributes to user satisfaction. The last dimension in hypothesis 5, states that 
the format is a forming element in cloud ERP, with user satisfaction empirically as 
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shown by the loading factor value towards the latent variable of 0.909. The results 
confirm that these five hypotheses are in accordance with the previous studies in 
different applications [1], [2], [6], [7]. Therefore, this research adds confirmation of 
the EUCS validity and reliability in measuring user satisfaction for various computer 
applications or information technology, which continues to develop and influence the 
growth of various cloud-based applications. 

The next is Hypothesis 6 which states that ERP Cloud User Satisfaction is related 
to the overall Satisfaction, which also has empirical support as shown on the full 
model test results in Figure 4. The WarPLS output results indicate a P-value of < 0.1, 
which means that the relationship is significant and the hypothesis is empirically 
accepted. In the same way, the information in Figure 4 also provides empirical support 
for hypothesis 7 which states that the Overall satisfaction level is related to user 
performance. These results support the previous studies of [1], [5][22], which mean 
that individual satisfaction in their interactions with the system has a good impact on 
their work results. High satisfaction shows that user expectations in completing their 
work have been fulfilled and adequate in carrying out their tasks. 

The dimensions with the greatest contribution to this satisfaction model are 
content, accuracy, timeliness, and format. The ease of use dimension gets the smallest 
average value, especially for the operation of the ERP Cloud. These results confirm 
[6] where ease of use factor needs to be developed for both conventional and cloud-
based ERP systems. ERP systems are highly complex and require more effort and 
time to implement. Therefore, when the ERP becomes implemented, end-users should 
attend a series of training on how to use it.  

Another item with the lowest loading factor value is ERP Cloud that reduces 
errors in compiling reports. Users perceive cloud ERP systems as not sufficiently 
reducing errors in compiling reports. It is understood that accountants have a 
significant role in compiling financial reports sourced from the ERP system. The 
information is sufficiently available in the ERP system. However, it is not directly 
used or withdrawn from the system without going through a special process by the 
accountant. For instance, there is a justification process for certain accounts at the end 
of the period. 

4. Discussion 
The test results on the structural model confirm previous studies about the validity 
and reliability consistency of the EUCS instrument. This study has shown that the 
EUCS instrument remains consistent in measuring user satisfaction for cloud-based 
ERP systems. The validity and reliability of the instrument are still maintained despite 
undergoing several modifications. In line with the modifications made on the EUCS 
instrument by [2]–[4], [6], this study provides the same results regarding the EUCS 
consistency in measuring user satisfaction in this information age. 

The instrument is modified because it adjusts the nature of the computer or 
internet-based system used. The ease of use, content, timeliness, accuracy, and format 
dimensions are consistently used to measure end-user satisfaction of an information 
system or technology. In this research, the ease of use dimensions of a cloud-based 



131

JIOS, VOL. 45. NO. 1 (2021), PP. 115-135

JOURNAL OF INFORMATION AND ORGANIZATIONAL SCIENCES 

 
 

ERP system has the lowest score. However, this condition is in line with daily 
practice. Due to the relatively new nature of cloud-based ERP applications [4], end-
users should attend a series of training on how to use it. Furthermore, because of the 
integrated context, cloud-based ERP systems are not used individually with 
conventional accounting applications. ERP systems require coordination and 
collaboration with other related departments.   

There is a relationship between the end-user satisfaction model proposed in this 
study, both direct and indirect, with user performance. This relationship has empirical 
support showing the system’s usefulness in daily business processes from the end-
user perspective. High satisfaction in using Cloud ERP systems is greatly correlated 
with increasing individual performance. This study confirms the expansion of general 
user satisfaction measures. It provides an understanding of the dimensions as the 
assessment of user satisfaction with cloud-based ERP systems for their daily work. 
Furthermore, these results confirm previous studies on the relationship between end-
user satisfaction and individual performance within the framework of the IS Success 
model [5], [8], [12], [16]. Therefore, the construct variations of the EUCS and the IS 
Success Model are examined to show various aspects of the system's success from its 
users' perspective.  

According to [8], individual performance is evidenced by their interaction with 
the ERP system used in their daily work. Individual performance is measured by the 
time efficiency to complete quality work. End-users are assisted in obtaining the 
required information in the decision-making process, and how to identify the potential 
problems. Application development needs to pay attention to various aspects that 
affect individual performance improvement. As one of the implications of cloud 
computing technology development, applications should consider the ease or 
convenience in using applications in the future. Therefore, it is possible to expand the 
EUCS instrument. 

5. Conclusion  
This section provides an overall outline of all the research. The first section introduced 
the research, with various examples on the knowledge gap, work motivation, and 
research model. The explanation covers the concepts and conditions in the field of 
information systems using the EUCS model. Previous studies were analyzed using the 
EUCS model, which motivated the opening of opportunities to confirm and expand 
the EUCS model on the Cloud-based SaaS ERP system. In addition, the research also 
examines the relationship between ERP user satisfactions with their performance. 
Therefore, the first research model explains the confirmation towards the forming 
factors of EUCS, such as ease of use, content, timeliness, accuracy and format. 
Secondly, the model explains the relationship between EUCS with Overall user 
satisfaction and the third analyzes the relationship between Overall user satisfactions 
with User Job Performance. 

The research method in the second part describes all operational variables, data 
collection methods, and analysis techniques. The first variable used in this study was 
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EUCS, which was measured using the concept proposed by Doll and Torkzadeh[20] 
consisting of 5 dimensions, which were treated as second-order latent variables. 
Secondly, the overall satisfaction variable is measured using 6 question items, while 
the last is the performance variable measured by 5 question items. Furthermore, for 
data processing, this study uses a structural equation model with a partial least square 
approach to carry out data testing in stages, such as the outer, inner and fit models. 
The third part is to explain the data processing results descriptively for each variable 
or analysis of hypothesis testing to examine the relationship between variables. 
Furthermore, discussions on data processing results are also presented in this section, 
along with conclusions.  

This study confirmed end-user computing satisfaction with cloud-based ERP in 
the currently developing environment. The system user satisfaction is tested for its 
relationship with individual performance using the IS Success Model concept. Testing 
using the second-order latent variable model on the EUCS variable shows that all 
dimensions consistently form user satisfaction. Almost all dimensions provide high 
mean values, except for ease of use. These results indicate that end-users do not feel 
the ease of using cloud-based ERP systems. The low score for the ease of use is due 
to the complexity of the cloud-based ERP system, which is slightly different from 
conventional models or other accounting applications. The use of information 
technology infrastructure that differs from conventional ERP makes end-users initiate 
various adjustments in its implementation. This research indicates that most users are 
not familiar with cloud-based ERP systems. However, they give a high enough score 
for the content, accuracy, timeliness, and format of the cloud-based ERP system. 

The expansion of the model revealed a mediating effect of the overall user 
satisfaction in the relationship between the EUCS satisfaction model and individual 
performance. The relationship between system end-user satisfaction and individual 
performance, either directly or indirectly obtained empirical support. These results 
indicate that the features of a cloud-based ERP system have impacted user 
performance improvement. A system with appropriate content, timeliness, accuracy, 
and a format that fulfills user expectations promotes efficiency and effectiveness in 
performance. 

The model’s expansion in measuring the overall end-user satisfaction is possible 
in developing applications, such as cloud computing. The use of IT infrastructure 
becomes more straightforward in cloud computing because of lower investment costs 
for companies. Therefore, the implementation cost is lower than conventional ERP 
because there is no license fee. Therefore, further research should add instruments 
related to comfort, flexibility, and efficiency to the user satisfaction component. This 
study focused on the end-user. Therefore, all results obtained are based on the user's 
experience and perceptions. Future research should extend focus to additional 
analysis, such as the impact on managerial performance and the company as a whole. 
Furthermore, task fit and productivity testing need to be prioritized for the satisfaction 
of end-user information systems. Finally, considering that cloud-based ERP is under 
the control of the service provider, then its use needs to be extended to the security of 
the company's internal control system. 
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EUCS, which was measured using the concept proposed by Doll and Torkzadeh[20] 
consisting of 5 dimensions, which were treated as second-order latent variables. 
Secondly, the overall satisfaction variable is measured using 6 question items, while 
the last is the performance variable measured by 5 question items. Furthermore, for 
data processing, this study uses a structural equation model with a partial least square 
approach to carry out data testing in stages, such as the outer, inner and fit models. 
The third part is to explain the data processing results descriptively for each variable 
or analysis of hypothesis testing to examine the relationship between variables. 
Furthermore, discussions on data processing results are also presented in this section, 
along with conclusions.  

This study confirmed end-user computing satisfaction with cloud-based ERP in 
the currently developing environment. The system user satisfaction is tested for its 
relationship with individual performance using the IS Success Model concept. Testing 
using the second-order latent variable model on the EUCS variable shows that all 
dimensions consistently form user satisfaction. Almost all dimensions provide high 
mean values, except for ease of use. These results indicate that end-users do not feel 
the ease of using cloud-based ERP systems. The low score for the ease of use is due 
to the complexity of the cloud-based ERP system, which is slightly different from 
conventional models or other accounting applications. The use of information 
technology infrastructure that differs from conventional ERP makes end-users initiate 
various adjustments in its implementation. This research indicates that most users are 
not familiar with cloud-based ERP systems. However, they give a high enough score 
for the content, accuracy, timeliness, and format of the cloud-based ERP system. 

The expansion of the model revealed a mediating effect of the overall user 
satisfaction in the relationship between the EUCS satisfaction model and individual 
performance. The relationship between system end-user satisfaction and individual 
performance, either directly or indirectly obtained empirical support. These results 
indicate that the features of a cloud-based ERP system have impacted user 
performance improvement. A system with appropriate content, timeliness, accuracy, 
and a format that fulfills user expectations promotes efficiency and effectiveness in 
performance. 

The model’s expansion in measuring the overall end-user satisfaction is possible 
in developing applications, such as cloud computing. The use of IT infrastructure 
becomes more straightforward in cloud computing because of lower investment costs 
for companies. Therefore, the implementation cost is lower than conventional ERP 
because there is no license fee. Therefore, further research should add instruments 
related to comfort, flexibility, and efficiency to the user satisfaction component. This 
study focused on the end-user. Therefore, all results obtained are based on the user's 
experience and perceptions. Future research should extend focus to additional 
analysis, such as the impact on managerial performance and the company as a whole. 
Furthermore, task fit and productivity testing need to be prioritized for the satisfaction 
of end-user information systems. Finally, considering that cloud-based ERP is under 
the control of the service provider, then its use needs to be extended to the security of 
the company's internal control system. 
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