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Abstract 
 

The complexity and the amount of data that needs to be processed make it mandatory for companies to have a 
system that can help companies to have better performance. One of them is by implementing an integrated 
information system SAP S/4 HANA. The purpose of this study is to analyze how the influence and what factors 
influence the implementation of SAP S/4 HANA in the Supply Chain Management process in construction 
companies. The research method used is a descriptive research method with a quantitative approach through the 
application of DeLone McLane modeling, which is then poured in the form of a Structural Equation Modeling 
(SEM) diagram. From the research, it was found that information quality, system quality, usage, and user 
satisfaction have a positive influence on company benefits. And the company benefits obtained are work 
effectiveness, work time efficiency, increased productivity, opportunities for innovation, cost efficiency, increased 
company profits, and ease of decision making. This research can provide an alternative to the application of an 
integrated information system SAP S/4 HANA Material Management Module in a construction service company as 
an effort to obtain company benefits.  
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1. Introduction 
The development of digitalization technology has now entered the industrial revolution 4.0. Where in this era 
everything is associated with digitization. So is the world of construction. The world of construction in Indonesia is 
currently in the era of the construction industry 4.0. Digitization and automation are important factors in a company 
and are expected to bring better effectiveness and efficiency in work. (Novianty, 2020). 
 
In a construction service company, one of the major processes is Supply Chain Management. This process is a 
process related to the supply chain flow, namely the flow of materials, the flow of funds, and information. This 
process is a process where all data related to material or related flows are processed. The challenge faced in this 
process is the complexity of the data that must be processed and controlled. This includes the amount of material, 
the number of equipment, the number of vendors, for the number and location of the warehouse or in this case the 
number and location of the project. The expectation that the company wants from this Supply Chain Management 
process is to obtain materials of good quality that comply with standards, vary according to needs, at efficient prices, 
flexibility, innovation, and on time of arrival. (Pujawan, 2017) The demands of a company to meet the challenges in 
the Supply Chain Management process can be done by implementing an integrated information system based on 
digital technology. 
 
SAP S/4 HANA is an integrated information system that can be applied to the Supply Chain Management process of 
a construction company. This system is an integrated information system that can enable a company to work more 
effectively and efficiently. This system allows companies to conduct data transactions to analyze a company's 
business processes simultaneously with data input. 
 
The method that will be used to examine the effect of implementing SAP S/4 HANA on the Supply Chain 
Management process on company benefits in construction companies is to use the DeLone McLane model. This 
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model is a modeling of the relationship between one variable and another. These variables are in the form of 
measurement dimensions of the model. Where this model has six dimensions of measurement, namely system 
quality, information quality, service quality, usage, user satisfaction, and benefits. The six dimensions of the 
measurement will then be analyzed using Structural Equation Modeling (SEM). 

 

 
 

Figure 1. DeLone McLane Model 
Source : (Ekawati, 2020) 

 
SEM modeling technique itself is a modeling technique that considers the form of interaction between variables and 
their indicators. So that it will be seen in the form of a structural pattern of relationships between latent variables and 
other latent variables, or between latent variables and their indicators. (Sarwono, 2010) 

 
1.1 Objectives  
The objectives from this study: 

a. To identify the extent to which SAP S/4 HANA in the supply chain management process has an 
effect on company benefits in construction service companies. 

b. To analyze the factors that influence the implementation of the SAP S/4 HANA, supply chain 
management on benefit companies for construction service company. 

 
2. Literature Review 
2.1 Procurement of Goods and Services In The Construction World 
Pujawan & Mahendrawati (2017) stated that all activities related to the flow of material, information, and money 
along the supply chain are activities within the scope of supply chain management. The strategic target that must be 
achieved is to provide cheap, quality, timely and varied products. These strategic goals can be realized if the internal 
supply chain has the ability to create efficiency, quality, speed, flexibility, and the ability to innovate. 
Sumarsan (in the book 'Management Control Systems', 2020) suggests that the aim of the supply chain is to reduce 
waste or non-value-added activities along the total supply chain flow and to products moving along the chain. 
supply chain value. The function of the supply chain itself is: 

a. Eliminate or minimize transaction costs. 
b. Develop and implement company operational standards, 
c. Reduce or reduce the company's waiting time, 
d. Reduce or reduce the amount of inventory (stock) company. 

 
2.2 Delone McLane Model 
William H. DeLone and Ephraim R. McLean in 1981 – 1987 conducted a study to create a model that explains what 
dimensions affect an outcome of Information Systems. In this model, William H. DeLone and Ephraim R. McLean 
stated that there are 6 dimensions that influence the success of an Information System. 
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a. Information Quality variable or quality variable discusses the characteristics of the output produced, 
for example, is the information produced clear, consistent and relevant? 

b. System Quality Variable or system quality variable, will discuss the characteristics of the information 
system used, such as system flexibility, system reliability, ease of learning and using the system. 

c. Service Quality Variable or service quality variable will discuss the quality of service received by 
users from the system used, examples of responsiveness, accuracy, and reliability of services. 

d. Usage Intentions Variable or level of usage variable will discuss the level and ways in which users take 
advantage of the capabilities of an information system, for example the level of usage, the level of 
frequency of use, and the level of usage needs. 

e. User Satisfication Variable or user satisfaction variable will discuss user responses and impressions of 
the services provided by the system, examples of User Interface (UI) and User Experience (UX) 

f. System Benefit Variable or system benefit variable will discuss the impact, results and benefits 
provided by the system on user needs and company success, examples of better decision making and 
productivity. 
 

 
 

Figure 2. Research Stage Diagram 
Source : Yuliana, 2016 

 
 

2.3 Structural Equotion Modeling (SEM) 
SEM is a statistical modeling technique that is highly cross-sectional, linear and general. It is stated that 
SEM develops and has a function similar to multiple regression, but it seems that SEM is a stronger 
analytical technique because it considers interaction modeling, nonlinearity, correlated independent 
variables, measurement errors, interference with correlated errors. error terms), several latent independent 
variables, each of which is measured using many indicators, and one or two latent dependent variables, 
each of which is measured by several indicators (Sarwono, 2010). 
 

2.4 Partial Least Square (PLS) 
Partial Least Square (PLS) is used not only to confirm the theory, but also to explain whether or not there is 
a relationship between latent variables. In its depiction, PLS has two indicator models, namely: 
a. Reflective Indicator Model 

This model is a model where the covariance of indicator measurement is influenced by the latent 
construct or reflects the variation of the latent construct. 
The picture above shows that the latent variable Y is measured by block x which consists of 3 
indicators, X1, X2, and X3 reflectively (Hidayat, 2018). 
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Figure 3. Examples of Reflective Relationship Models 

Source: Hidayat, 2018 
b. Formative Indicator Model 

The formative indicator model does not assume that the indicator is influenced by a construct but 
assumes that all indicators affect a single construct. 
The figure above shows that the latent variable Y is measured by block X consisting of 3 indicators 
X1, X2, and X3 in a formative manner. 

 
 

Figure 4. Examples of Formative Relationship models 
Source: Hidayat, 2018 

 
3. Methods 
3.1 Research Sites 
The research was conducted on one of the construction service companies that has implemented the SAP S/4 HANA 
information system starting from 2019 and has been on a national scale. The number of projects managed by the 
company in 2020-2021 is more than 100 projects. Which consists of road and bridge infrastructure projects, building 
construction projects, dam, and irrigation infrastructure projects, as well as EPC projects. The respondents who will 
be used are employees who operate the SAP S/4 HANA system and serve as key users and end-users. 
 
3.2 Research Data 
In this study, primary data and secondary data were used. Primary data is original data collected directly by the 
author, and secondary data is data sourced from literature or previous journals. 
 
3.3 Research Stages 
The stages of the research carried out are as follows 
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Figure 5. Research Stage Diagram 
Source : Processed Data 

 
In the process of the research stages, indicators that correlate with the latent variables are compiled. Where the 
indicators are obtained from references and field studies. 
  

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 3468



 
Table 1. Reflective Indicator 

 
 
 

Information Quality
KI-1 Completeseness of Data
KI-2 Data Validity
KI-3 Output compatibility
KI-4 Data Integration
KI-5 Ease of evaluating data

KS-1 Ease of data input
KS-2 Access speed
KS-3 Facility to correct data
KS-4 Ease to understand terms
KS-5 Autosave

KL-1 Oportunity to provide input
KL-2 Application Development Capabilities

  
  

    

 
   
    

 
 

  
 
  

 
  

    

Code Reflective Indicator

System Quality

Service Quality
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Figure 6. SEM Diagram 
Source : Proccessed Data 

 
 

4. Data Collection 
4.1 Literature Study 
In research, literature study is conducted to analyze and make previous research as a reference. The literature study 
in this research is used in terms of theories related to the problems and objectives of this research, namely theories 
related to the process of procurement of goods and services in the Material Management (MM) module on SAP S/4 
HANA. In addition, researchers also use the Delone McLean model in determining the research variables. 
 
4.2 Questionnaire 
The method of collecting data with a questionnaire will be carried out during the process of the results of data 
analysis and validity testing. Where researchers will distribute online questionnaires using predetermined variables 
based on previous journals and author observations. 
 
The measurement of variables in the questionnaire was carried out using a Likert scale of 1 to 5, namely a scale of 1 
respondent to the indicator strongly disagree, scale 2 to the indicator to disagree, scale 3 to the respondent's 
perception of the neutral indicator, scale 4 with the respondent's perception of the indicator agree, and a scale of 5 
with the respondent's perception of the indicator strongly agree. 
 
4.3 Expert Validation 
Data collection with expert validation methods was carried out through interviews / questionnaires with sources who 
were directly related to the problems and research objectives. 
 
4.4 Hypotheses 
The hypotheses obtained from the DeLone McLane modeling are: 

a. Hypothesis 1 (H1): Information quality has a positive effect on usage 
b. Hypothesis 2 (H2): Information quality has a positive effect on user satisfaction 
c. Hypothesis 3 (H3): System quality has a positive effect on usage 
d. Hypothesis 4 (H4): System quality has a positive effect on user satisfaction 
e. Hypothesis 5 (H5): Service quality has a positive effect on usage 
f. Hypothesis 6 (H6): Service quality has a positive effect on user satisfaction 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 3470



g. Hypothesis 7 (H7) : User satisfaction has a positive effect on usage 
h. Hypothesis 8 (H8): User satisfaction has a positive effect on net benefits 
i. Hypothesis 9 (H9): Use has a positive effect on net benefits 
 

5. Results and Discussion 
The research was conducted by conducting expert validation related to the indicators that have been proposed. 
The selection of respondents at the expert validation stage, are employees of construction service companies 
who occupy strategic positions in management. 
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Table 2. Expert Validity Test Results

Indicators
Information Quality
Completeseness of Data 1 Yes
Data Validity 1 Yes

Output compatibility 1 Yes
Data Integration 1 Yes
Ease of evaluating data 1 Yes
Drawings and material spesifications 0 No
WBS activity details 0 No
Real time transaction 0 No
Data entry accuracy 0 No
Ease of system operation 0 No
Data updating 0 No

System Quality
Ease of data input 1 Yes
Access speed 1 Yes
Facility to correct data 1 Yes
Ease to understand terms 1 Yes
Autosave 1 Yes
Easy application access 1 Yes
System application integration and output 0 No
Speed and ease of intagration with other modules 0 No
Server stability 0 No

Oportunity to provide input 1 Yes

Application Development Capabilities 1 Yes
Personnel capability in operating system 0 No
System update 0 No
Easy to use on various devices 0 No
feedback from users 0 No
Help Mode 0 No

Component MODUS RESULTS

Service Quality
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Indicators
Usage / User
Frequency of use 1 Yes
Access location when using 1 Yes
Application flexibility 0 No
Internet stability 0 No

User Satisfaction
User satisfaction with data 1 Yes
User satisfaction with the system 1 Yes
Speed in data input 0 No
suitability of the inputted data 0 No

Net Benefit 
Work effectiveness 1 Yes
Working time efficiency 1 Yes
Productivity boost 1 Yes
Opportunity for innovation 1 Yes
Cost efficiency 1 Yes
Increasing company profit 1 Yes
Ease of making strategic decision 1 Yes
Speed to make decisions 0 No
Ease of problem mitigation 0 No

Component MODUS RESULTS

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 3473



 
5.1 Numerical Results 

 
Table 3. Reliability Test Result 

 

 
 

Table 4. Loading Factor Value 
 

 
 
 
 
 
 

Variable Cronbach Alpha Results 
KI 0,829 Good 
KS 0,881 Good 
KL 0,702 Good 
P 0,732 Good 
K 0,858 Good 

MI 0,915 Good 
MO 0,867 Good 

 

Connection Loading Factor AVE 
KI.1  KI 0.764664  
KI.2  KI 0.733421  
KI.3  KI 0.726796 0.598654 
KI.4  KI 0.823074  
KI.5  KI 0.815456  
KS.1  KS 0.804108  
KS.2  KS 0.678936  
KS.3  KS 0.811194 0.624665 
KS.4  KS 0.790410  
KS.5  KS 0.856078  
KS.6  KS 0.790440  
KL.1  KL 0.836966 0.775321 
KL.2  KL 0.922025  
P.1  P 0.859880 0.787092 
P.2  P 0.913669  
K.1  K 0.924913 0.875923 
K.2  K 0.946774  
MI.1  NB 0.904144  
MI.2  NB 0.832138  
MI.3  NB 0.872903  
MI.4  NB 0.826332 0.714547 
MO.1  NB 0.814202  
MO.2  NB 0.784437  
MO.3  NB 0.876837  

 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Monterrey, Mexico, November 3-5, 2021

© IEOM Society International 3474



 
 
 
 

Table 5. Discriminant Validity 
 

 
 

Table 6. R Square 
 

 
 

The index number test is used as an approach to determine the size of the success of the SAP S/4 HANA 
implementation in the supply chain management process for company benefits. The formulation in 
determining the value of this index is: 
 

Index =
(%F1 × 1) + (%F2 × 2) + (%F3 × 3) + (%F4 × 4) + (%F5 × 5)

5
 

Where : 
%F1 is the number of frequencies from the results of the questionnaire respondents who chose 1 
%F2 is the number of frequencies from the results of the questionnaire respondents who chose 2, and so on. 

  User Satisfaction Information Quality Service Quality System Quality Net Benefits Use / User 

K.1 0.924913 0.571605 0.509163 0.605741 0.640110 0.605113 

K.2 0.946774 0.602104 0.639299 0.707526 0.787723 0.651741 

KI.1 0.449319 0.764664 0.286322 0.603143 0.368934 0.375687 

KI.2 0.468057 0.733421 0.299297 0.565102 0.379441 0.408696 

KI.3 0.414866 0.726796 0.247835 0.270427 0.390947 0.413448 

KI.4 0.538467 0.823074 0.474942 0.395809 0.450128 0.518047 

KI.5 0.539428 0.815456 0.468122 0.540575 0.618380 0.558513 

KL.1 0.438758 0.309668 0.836966 0.549847 0.450669 0.357420 

KL.2 0.626498 0.496006 0.922025 0.514752 0.659848 0.497438 

KS.1 0.424661 0.474055 0.332581 0.804108 0.396490 0.338592 

KS.2 0.522291 0.322180 0.479979 0.678936 0.507674 0.497659 

KS.3 0.582490 0.559723 0.615300 0.811194 0.618599 0.402684 

KS.4 0.452051 0.443155 0.367891 0.790410 0.505779 0.327475 

KS.5 0.651787 0.594559 0.484477 0.856078 0.575178 0.580743 

KS.6 0.622714 0.477052 0.488866 0.790440 0.626266 0.595934 

MI.1 0.691582 0.465279 0.602900 0.589654 0.904144 0.643216 

MI.2 0.550242 0.448202 0.583368 0.575372 0.832138 0.579069 

MI.3 0.612156 0.435673 0.589713 0.568410 0.872903 0.581313 

MI.4 0.707389 0.507617 0.564966 0.627496 0.826332 0.510061 

MO.1 0.620683 0.545496 0.462806 0.517361 0.814202 0.615663 

MO.2 0.657249 0.451324 0.442863 0.631241 0.784437 0.425093 

MO.3 0.692619 0.577616 0.572755 0.603957 0.876837 0.482112 

P.1 0.550415 0.459813 0.322654 0.495729 0.483662 0.859880 

P.2 0.637297 0.586984 0.535108 0.568729 0.652748 0.913669 

 

  R Square 

User Satisfaction 0.644509 

Net Benefits 0.622724 

Use / User 0.460973 
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So that the results are obtained as in the table below 
 

Table 7. Index Average Results 
 

CODE Company Benefits 
Indicators 

Frequency (F) Indeks 1 2 3 4 5 
MI.1 Work effectiveness 0.00% 1.39% 9.72% 54.17% 34.72% 84.44% 

MI.2 
Working time 
efficiency 0.00% 4.17% 13.89% 48.61% 33.33% 82.22% 

MI.3 Productivity boost 0.00% 1.39% 13.89% 48.61% 36.11% 83.89% 

MI.4 
Opportunity for 
innovation 0.00% 1.39% 6.94% 55.56% 36.11% 85.28% 

MO.1 Cost efficiency 0.00% 1.39% 8.33% 51.39% 38.89% 85.56% 

MO.2 
Increasing company 
profit 0.00% 1.39% 15.28% 47.22% 36.11% 83.61% 

MO.3 
Ease of making 
strategic decision 0.00% 0.00% 13.89% 51.39% 34.72% 84.17% 

  Index average 84.17% 
 

5.2 Graphical Results 

 
 

Figure 7. Structural Equation Modelling (SEM) Diagram 
Source : Proccessed Data 

 
5.3 Proposed Improvements 
The implementation of SAP S/4 HANA in the Supply Chain Management process has been declared to have a 
positive influence on benefits in construction service companies. So this system must be maintained and 
maintained so that the effect given does not decrease but always increases. Some suggestions that can be 
considered for its development are: 
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a. Along with technological developments, especially in the field of digitization, an integrated 
information system must always be developed. Not only integrated with other modules within the 
scope of SAP S/4 HANA such as Project System or Finance but also with other systems, for example 
with BIM or WebGIS. So that this system can be used more widely with more benefits. 

b. A program system is a system that must be run by humans so that human resources are also a very 
important influence. It is necessary to do regular refreshment or regeneration related to employees who 
are tasked with being end users or key users. 

c. It is necessary to conduct further research on the effect of the implementation of SAP S/4 HANA 
companies other than construction service companies. 

 
5.4 Validation 

 
Table 8. Validity Test Result 

 

 
 

  

Indicator Test Results  
(r count) 

R table (0,05, n=72) Results 

KI.1 0,787 0,231 Valid 
KI.2 0,765 0,231 Valid 
KI.3 0,738 0,231 Valid 
KI.4 0,795 0,231 Valid 
KI.5 0,782 0,231 Valid 
KS.1 0,838 0,231 Valid 
KS.2 0,675 0,231 Valid 
KS.3 0,820 0,231 Valid 
KS.4 0,823 0,231 Valid 
KS.5 0,835 0,231 Valid 
KS.6 0,751 0,231 Valid 
KL.1 0,913 0,231 Valid 
KL.2 0,849 0,231 Valid 
P.1 0,932 0,231 Valid 
P.2 0,940 0,231 Valid 
K.1 0,932 0,231 Valid 
K.2 0,940 0,231 Valid 
MI.1 0,918 0,231 Valid 
MI.2 0,912 0,231 Valid 
MI.3 0,914 0,231 Valid 
MI.4 0,832 0,231 Valid 
MO.1 0,884 0,231 Valid 
MO.2 0,899 0,231 Valid 
MO.3 0,884 0,231 Valid 
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Table 9. T-value Test Results 
 

 
 

Table 10. Outer Model Test Result 
 

Test Criteria Result 
Outer Model  
Convergent Validity a. A loading factor value of 0,50 to 

0,6 is considered sufficient. 
Good 

 b. The AVE value must be above 
0,50. 

Good 

Discriminant Validity c. Cross loading correlation value 
with latent variables must be greater 
than the correlation with other latent 
variables. 

Good 

Reliability d. Cronbach Alpha value is good if 
it has a value > 0,70. 

Good 

 
Table 11. Inner Model Test Results 

 
Inner model  
R2 for endogenous latent variable a. The results of  R2 of 0,75, 0,50, 

dan 0,25 indicate the model is 
‘good’, ‘moderate’, ‘weak’. 

Moderate to good 

Index Value The results of index value is 
84,17% 

Very high influence 

 
6. Conclusions 
From the results of the research on the Effect of SAP S/4 HANA Implementation on the Supply Chain Management 
Process on Benefit in Construction Services Companies, the influence value is very high, which is 84.17%. And the 
following conclusions can be drawn: 

6.1 The effect obtained from the implementation of the SAP S/4 HANA information system on the Supply 
Chain Management process on company benefits in construction service companies are: 

a. Work Effectiveness 
b. Working Time Efficiency 
c. Productivity Boost 
d. Opportunity for Innovation 
e. Cost Efficiency 
f. Increasing Company Profit 

  T Statistics 
(|O/STERR|) 

Keputusan 

User Satisfaction  Net Benefits 9.550791 Accepted 

Information Quality  User Satisfaction 3.244870 Accepted 

Information Quality  Usage 4.095423 Accepted 

Service Quality  User Satisfaction 4.574294 Accepted 

Service Quality  Usage 1.871736 Rejected 

System Quality  User Satisfaction 5.849837 Accepted 

System Quality  Usage 2.551413 Accepted 

Usage  User Satisfaction 4.975631 Accepted 

Usage  Net Benefits 3.969234 Accepted 
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g. Ease of Making Strategic Decisions 
6.2 The factors that influence the implementation of the SAP S/4 HANA information system in the Supply 

Chain Management process are: 
6.2.1 Information Quality Factors, which includes : 

a. Completeseness of data 
b. Data validity 
c. Output compatibility 
d. Data Integration 
e. Ease of evaluating data 

6.2.2 System quality factors, which includes : 
a. Ease of data input 
b. Access speed 
c. Facility to correct data 
d. Ease to understand terms 
e. Autosave 
f. Easy application access 

6.2.3 Usage factors, which includes : 
a. Frequency of use 
b. Access location when using  

6.2.4 User satisfaction factors, which includes : 
a. User satisfaction with data  
b. User satisfaction with the system 
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