
International Journal of Engineering Trends and Technology                                      Volume 72 Issue 7, 319-329, July 2024 

ISSN: 2231–5381 / https://doi.org/10.14445/22315381/IJETT-V72I7P135                                          © 2024 Seventh Sense Research Group®   
   

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/) 

 Original Article 

Investigating the Relationship Between Performance 

Evaluation Based on Innovation Management System 

Approach and Information Technology in the Spun Pile 

Manufacturing System to Improve Competitiveness in 

Indonesia 

Steventh Chendra Minto Halim1, Yusuf Latief1*, Ranti Hidayawanti1,2  

1Department of Civil Engineering, Faculty of Engineering, University of Indonesia, Depok, West Java, Indonesia. 
2Department of Civil Engineering, Faculty of Territorial Science, Institut Teknologi PLN, Jakarta, Indonesia. 

1Corresponding Author : yusuflatief73@gmail.com 

Received: 20 March 2024                  Revised: 16 May 2024              Accepted: 21 June 2024                         Published: 26 July 2024 

Abstract - The recent high demand for Indonesian infrastructure development, the usage of precast concrete has increased. 

Based on the Ministry of Public Works and Housing (PUPR) information, the usage of precast concrete keeps increasing from 

24 million tons in 2014 to 41.82 million tons in 2019. Based on the global competitiveness index and the Information and 

Communication Technology (ICT) index, Indonesia is still left far behind other countries in the region. Therefore, it is still 

needed to develop performance evaluation based on an innovation management system ISO 56002:2019 and information 

technology to improve competitiveness. The results of this research are the identification of existing performance evaluation 

and information technology activities, dimension and indicator of performance evaluation and information technology factors 

that influence competitiveness, and relationship model of the variables that influence competitiveness. Research samples are 

taken from the precast companies that produce spun piles in Indonesia. Data gathering is collected using observation, 

documentation, pilot survey, questionnaire, and expert interviews. Data analysis is analysed using qualitative methods with 

SPSS and expert judgment. The result showed that performance evaluation based on an innovation management system ISO 

56002:2019 and information technology positively affect competitiveness, and performance evaluation based on an innovation 

management system ISO 56002:2019 and information technology mutually influence each other. This finding could hopefully 

help Indonesia's precast company to improve its competitiveness. 
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1. Introduction  
Indonesia’s infrastructure development has been 

accelerated in the last decade due to Indonesian government 

policy [1]. Based on the Ministry of Public Works and 

Housing (PUPR) information, the usage of precast concrete 

keeps increasing from 24 million tons in 2014 to 41.82 

million tons in 2019 [2]. Based on AP3I data [2], the spun 

pile has the highest production volume in the precast 

industry. In order to stay competitive with its counterparts, 

the precast industry in Indonesia must focus on enhancing its 

development. The production capacity is limited but the 

demand keeps increasing due to the massive infrastructure 

and could reach five times the available manufacturing 

capacity. In recent times, the execution of the plan of the 

ASEAN Economic Community (AEC) and the ASEAN 

China Free Trade Area (ACFTA) has led to intense higher 

competition between local Indonesian precast products and 

import precast products due to the free trade policy, which 

permits duty-free entry of imported goods to enter Indonesia 

[3]. Therefore, the local precast industry has to improve and 

innovate its business to survive the competition. On the other 

hand, performance evaluation and information technology 

have been proven in other sectors to improve productivity, 

effectiveness, and efficiency. The authors hope that 

identifying indicators and the relationship between 

performance evaluation based on innovation management 

systems and information technology could help the local 

precast industries prepare a suitable strategy to compete with 

their competitors in the market. The concept of 

competitiveness refers to the ability of a company to compete 

in the market by developing strategy and innovation in order 

to make the product and service better than a competitor [4]. 

https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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ISO 56002 is an international standard for managing 

innovation management systems, including managing 

performance evaluation [5]. Performance evaluation can 

affect the indicator ability of medium- and long-term 

business plans, eliminate achievement’s objective deviation 

and make priority [6], accelerate the development of growth, 

improve performance, assessment, and reliability to retain 

customers and gain competitive advantage [7]. According to 

Suwignjo et al., by monitoring and evaluating an innovation 

implementation program and using an innovation 

management system, a leader can evaluate the team’s 

performance [8]. Innovation is a driving force of 

competitiveness and pushing business performance [5]; 

however, like other quality management systems, ISO 56002 

lacks of tools to do innovation [9]. On the other hand, 

information technology can improve productivity efficiency 

and reduce the number of errors [1]. ISO 56002 is also a new 

management system in Indonesia, and only a few companies 

have implemented it. This study also wants to introduce the 

implementation in the precast industries. Based on the 

existing literature, both innovation management systems and 

information systems have been studied separately to achieve 

improvement. Therefore, it is a better idea to integrate both 

of the knowledge. The novelty of this research is 

investigating integration between performance evaluation 

based on the innovation management system ISO 

56002:2019 approach and information technology to enhance 

competitiveness in spun pile manufacturing systems in 

Indonesia precast industries.  

2. Literature Review 
2.1. Innovation Management System  

Based on ISO 56002:2019 [5] Innovation management 

system is a set of elements that are interrelated and interact 

with each other, aiming to achieve goals and objectives. The 

innovation management system provides a conceptual 

framework to develop and spread innovation capability, 

performance evaluation, and achieve goals. Effective 

implementation of this system really depends on the 

management commitment and leadership capability to 

promote and support innovation. The cycle of Plan-Do-

Check-Act (PDCA), in Figure 1, can be done in the 

innovation management system to make improvements in 

order to ensure that innovation ideas are supported and 

managed by an organization. The cycle of PDCA has been 

implemented in the innovation management system as per 

the following step [5]. Based on ISO 56002: 2019 [5], the 

PDCA cycle can be summarized and described as follows: 

a) Plan: Establish the objectives and determine the actions 

needed to address opportunities and risks (Clause 6); 

b) Do: Implement what is planned in terms of support and 

operations (Clauses 7 and 8); 

c) Check: Monitor and (where applicable) measure results 

against objectives (Clause 9); 

d) Act: Take actions to continually improve the performance 

of the innovation management system (Clause 10) 

 
Fig. 1 Framework of the innovation management system [5] 

In this paper, the research is only limited to clause 9 

about performance evaluation. Based on ISO 56002: 2019 

[5], the innovation process also means that all the innovation 

processes implemented in the system can interact and 

interrelate between one process with another process in the 

organization. This process can be within research and 

development, marketing, production, and others. In this 

existing precast manufacturing plant in Indonesia, the 

process is still stand alone and not connected with other 

processes in the factory, so it is difficult to do overall 

performance evaluation and make decisions. Innovation 

processes are illustrated in Figure 2.  Based on ISO 56002: 

2019, the Innovation process can be divided into five steps: 

identify opportunities, create concepts, validate concepts, 

develop solutions, and deploy solutions [5]. 

2.2. Performance Evaluation 

Performance Evaluation has been mentioned and 

described in most ISO standards. In ISO 56002 [5], the 

performance evaluation is described in Chapter 9 and divided 

into several steps: monitoring and measurement, analysis and 

evaluation, internal audit, and management review. 

2.3. Information Technology 

According to ITAA [11] (Information Technology 

Association of America), Information Technology (IT) is a 

branch of knowledge learning about design, development, 

implementation, and information systems based on 

computers, which is divided into software and hardware. In 

this era where IT is developing fast, the dimension of IT has 

become more complex. In this research, the information 

technology variable is divided into four dimensions: 

hardware, software, security and brainwave.  

https://kumparan.com/topic/software
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2.3.1. Hardware 

In the manufacturing industry, hardware is not only 

about computers but also sensors, robotics [12] and 

smartphones [13], and can be used to do monitoring and give 

real time reports about production process conditions [14]. 

2.3.2. Software 

Based on ISO/IEC 2382, software encompasses the 

entire or a portion of the programs, procedures, regulations, 

and related documentation of an information processing 

system [15]. In the manufacturing industry, the software can 

be a program to analyze machine learning integrated with the 

procedure, network, Internet of Things (IoT), cloud-based 

server, and big data analytics [16] (Li Yang et al., 2022), 

Enterprise Resource Planning (ERP) (Nuttah et al., 2023) 

[17] dan PLC (Legat et al., 2017) [18]. 

2.3.3. Security 

The organization has to provide security using adequate 

access procedures to protect research data at the institution 

[19] (Marlina. et al, 2022). Organizations should clearly state 

their digital policies because the data collected will be digital 

evidence. The policies should include various procedures, 

guidelines and standards that will drive the digital 

investigation within an organization. Therefore, the policies 

of the organization should be assessed periodically, 

according to Alenezi. et al., 2019 [20]. Current production 

processes aspire to optimize productivity and efficiency by 

restricting humans to refined roles to keep up with 

automation. Therefore, humans must define their job 

description in manufacturing systems, especially in the 

development of automation [21]. Hence, security aims to 

minimize risk and keep the network and information safe 

while providing data visibility, according to Ammar et al., 

2021 [22]. 

2.3.4. Brainware 

Brainware is someone who operates and explores the 

ability and usage of hardware and software. It also means 

that a sophisticated computer has no meaning. If no someone 

is operating it, the computer and software will not run. 

Brainware is also called a user because it refers to someone 

who operates the computer. The organization has to provide 

a sufficient number of staff to help solve operational 

problems in the existing system [23] (Afandy, 2022). 

Technicians should have enough competency and analysis 

skills through routine training [24] (Ching-Cheng Shen, 

2022). The organization needs to focus on introducing 

necessary skills and providing training for its workforce to 

effectively tackle the human resources demand caused by 

integration and sustainable development within the 

organization [10]. The rapid development of technology has 

caused the production process to become more complex. 

Therefore, the competency of operators has also become 

more complex in order to do their job properly and becomes 

an important factor in future manufacturing [25].  

This competency is often considered an obstacle to the 

productivity of the manufacturing industry [26]. Information 

technology has been important in manufacturing and can be 

used to collect, manipulate, and analyze information to 

generate insights about the manufacturing environment for 

automated production, and remote monitoring and control 

[27]. The recommended synthesis factor of information 

systems for manufacturing spun piles with the ISO 56002 

approach and information technology is creating additional 

value to decrease the cost and improve quality through the 

innovation process, according to Ida Farida, 2022 [4]. In this 

research, the competitiveness is limited only for quality 

purposes. 

3. Materials and Methods 
This research utilized a combination of techniques such 

as literature review, observation, content construct 

validation, pilot survey, questionnaire surveys, and also 

expert interviews. The literature review was undertaken to 

identify the list of dimensions and indicators from 

performance evaluation and information technology. The 

findings were additionally validated by 5 knowledgeable 

experts in the spun pile manufacturing industry, each with a 

minimum of bachelor's degrees or higher, along with a work 

history of over ten years. 

3.1. Research Frameworks 

In this research, the frameworks are developed for the 

purposes of improving competitiveness in manufacturing 

spun pile in precast industries, using two different 

knowledge, where X1 is performance evaluation using 

innovation management system ISO 56002 approach and X2 

is information technology. The dimension of X1 is derived 

based on Chapter 9 in ISO 56002, and the dimension of X2 is 

derived based on the literature review explained in Chapter 2 

of this paper. 

 A questionnaire comprising 25 questions was developed 

based on the assessment of the performance evaluation and 

information technology activities, and 2 independent and one 

dependent risk variables were chosen for analysis. Then, the 

questionnaire is used to assess the influence of each indicator 

on competitiveness. The independent variables are 

performance evaluation using the ISO 56002: 2019 approach 

(X1) and information technology (X2), while the 

competitiveness indicators are quality (Y1). 

 A total of 130 respondents were involved in the spun 

pile manufacturing sector. The respondents are required to 

have a minimum of 5 years of working experience in the 

spun pile manufacturing plant, in addition to holding a high 

school degree as the minimum educational level. Upon the 

completion of the questionnaires, homogeneity and data 

adequacy tests were carried out before proceeding with the 

reliability test, correlation test, and regression analysis 

through SPSS 26 software.  
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Fig. 2 Research framework 

Method to improve  

Competitiveness 

Spun Pile Production 

Performance Evaluation 

XI Performance Evaluation using 

ISO 56002 approach 
X.2 Information Technology 

X.1.1 Monitoring 

X.1.2 

Measurement 

X.1.3 Analysis 

X.1.4 Evaluation 

X1.5 Internal 

Audit 

X.1.6 Management 

Review 

X.2.1 Hardware 

X.22 Software 

X.23 Security 

X.2.4 Brainware 

Method to improve  

Competitiveness 

Correlation 

Factor Analysis 

Relationship between Variables to Improve Competitiveness 



Yusuf Latief et al. / IJETT, 72(7), 319-329, 2024 

 

323 

The linear regression model derived from regression 

analysis was tested through the F-test, T-test, and Durbin-

Watson test. The outcome is a mathematical equation model 

that demonstrates and clarifies the relationship between 

performance evaluation using ISO 56002: 2019 approach 

(X1), information technology (X2), and competitiveness (Y). 

3.2. Hypothesis  

Based on the literature review, the hypothesis of this 

research is as follows: 

H1: There is a positive relationship between evaluation 

performance using the ISO 56002 (X1) approach and 

competitiveness (Y). 

H2: There is a positive relationship between information 

technology (X2) and competitiveness (Y). 

H3: There is a positive relationship between evaluation 

performance using the ISO 56002 approach (X1) and 

information technology (X2) 

4. Results and Discussion  
4.1. Sampling Adequacy 

The questionnaires were circulated to employees 

working in various spun pile manufacturing industries in the 

Indonesia area and were carried out for three weeks to gather 

some of the respondents and allow respondents to complete 

the questionnaires. Data collected from the content construct 

resulting activities of the performance evaluation and 

information technologies.  Each contained the activities done 

using the dimension and indicator based on variables.  From 

the 130 earlier respondents, only 103 samples passed the 

homogeneity tests.  

Based on the KMO Measure of Sampling Adequacy test,  

The value is 0.787, which is greater than the minimum value 

0,5. The sig value for X and Y is 0 (<0.05), meaning that the 

variables are not correlated. This test result means that X and 

Y indicator samples are sufficient and could proceed with 

another test. 

4.2. Demography of Respondent 

The distribution of questionnaire respondents in this 

research is as per the following: 

Based on Figure 3 about the distribution of position 

levels, the most survey respondents are staff with 30.1%, the 

second is supervisor level with 29.13%; the third rank is 

department head with 15.53%; the fourth rank is manager 

with 12.62%; head of plant with 9.71% and least respondent 

is director level with 2.91%.  

Table 1. KMO and Bartlett’s test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 
.787 

Bartlett's Test of Sphericity 

Approx. Chi-Square 1149.274 

df 276 

Sig. .000 

 
Fig. 3 Demography of respondent based on position level 

 
Fig. 4 Demography of respondents based on experience level 

Based on Figure 4 about the distribution of experience 

levels, most respondents are 10–15 years of experience 

employees with 52.43%; the second rank is 16–20 years of 

experience employees with 26.21%; the third and fourth 

ranks are 21-30 and 5–10 years of experienced employees 

with 10.68% each. Based on Figure 5 about the distribution 

of education level, most respondents are a bachelor’s degree 

with 74.76%, the second rank is associate degree employees 

with 10.68%, the third is master’s degree employees with 

8,74%, and the fourth rank is high school employees with 

4,85%. The last is doctoral graduate employees, with 0,97% 

of respondents 

4.3. Validity Test 

 The internal validity test (Figure 5) was aim to find out 

out if there are valid indicators regarding the competitiveness 

in this research, the internal validity is evaluated using 

Pearson Correlation. R table is 0,1937 with significance 0.05 

and degree of freedom 101. All of the indicators in X1 are 

compared to the sum of all indicators X1, and All of the 

indicators in X2 are compared to the sum of all indicators 

X2. When the Pearson correlation value for all indicator 

comparisons to the sum value of each variable is more than 

the R table value of 0.1937, then the indicator is declared 

valid.  
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Fig. 5 Demography of respondents based on education level  

 
Fig. 6 Internal validity test using pearson correlation 

4.4. Reliability Test 

After the validity test was conducted, the reliability test 

was conducted using the Alpha Cronbach test, and the result 

was 0.911 for 25 items, exceeding the minimum reliability 

value of 0.7, as per Table 2. 

4.5. X1-X2 and Y Correlation  

The survey data used a Likert scale. Therefore 

correlation test was performed using the Spearman method.  

Upon conducting the correlation test for X1, X2, and Y 

(Table 4), using the correlation interpretation based on Table 

1 [28], it is revealed that there is a medium correlation 

between the X1 means and X2 mean with Y.  

Moreover, a medium correlation is observed between the 

X1 mean and X2 mean. Therefore, while X1 and X2 also 

show medium effects on variable Y, X1 also has medium 

effects on X2.  

Table 2. Correlation interpretation  

Reliability Statistics 

Cronbach's Alpha N of Items 

0.911 25 

Table 3. Correlation interpretation [28] 

Correlation Coefficient (rs) Correlation 

0.0 – 0.19 Very Weak 

0.2 – 0.39 Weak 

0.4 – 0.69 Moderate 

0.7 - 0.89 Strong 

0.9 – 1.00 Very Strong 

Regression analysis aims to determine how much 

independent variables influence the dependent variable Y. 

Regression analysis is conducted in the entire method. This 

methodology was selected based on the results of correlation 

analysis where there were no dominant variables identified 

and need to be eliminated.  
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This method assumes that all of the independent 

variables are equal in this research model.  

Based on regression analysis, the R-value is 0.793, the R 

square is 0.63, and the adjusted R square is 0.622, included 

in the moderate level. It means that correlation model 

regression analysis is valid. 

4.6. X1-X2 and Y F-Test 

To determine the likelihood of the simultaneous impact 

between evaluation performance using ISO 56002 (X1) and 

the Information technology (X2) approach on 

competitiveness (Y), an F-test was executed. As per the 

regression model in the preceding section, the hypothesis is 

as follows: 

H0: There is no relationship between evaluation 

performance using ISO 56002 (X1) and the information 

technology (X2) approach and competitiveness (Y).  

H1: There is a relationship between evaluation 

performance using ISO 56002 (X1) and information 

technology (X2) approach and competitiveness (Y). 

In the analysis of the F-test, the null hypothesis (H0) is 

refuted, and the alternative hypothesis (H1) is supported 

when the F research value exceeds the critical F value at a 

95% level of confidence in a sample of 103 survey 

responses.  

Table 4. Correlation between X1, X2, Y 

Correlations 
 Y X1 Mean X2 Mean 

Spearman's rho 

Y 

Correlation Coefficient 1.000 .585** .625** 

Sig. (2-tailed)  .000 .000 

N 103 103 103 

X1Mean 

Correlation Coefficient .585** 1.000 .695** 

Sig. (2-tailed) .000  .000 

N 103 103 103 

X2Mean 

Correlation Coefficient .625** .695** 1.000 

Sig. (2-tailed) .000 .000  

N 103 103 103 

**. Correlation is significant at the 0.01 level (2-tailed).  

Table 5. Regression analysis result for X1-X2-Y 

                                     Model Summaryb 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .793a 0.63 0.622 0.308 2.142 

a. Predictors: (Constant), X2Mean, X1Mean 

b. Dependent Variable: Y1_Quality Competitiveness  

Table 6. ANOVA analysis result for X1-X2-Y 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 10.833 2 5.417 33.768 .000b 

Residual 16.041 100 .160   

Total 26.874 102    

a. Dependent Variable: Y_ Competitiveness  

b. Predictors: (Constant), X2Mean, X1Mean 

Table 7. Coefficients analysis result for X1-X2-Y 

Coefficients 

Model 
Unstandardized Coefficients Standardized Coefficients 

t 
Sig. 

 B Std. Error Beta 

1 

(Constant) .221 .338  .414 .001 

X1Mean .431 .149 .308 2.895 .005 

X2Mean .553 .154 .382 3.587 .001 

a. Dependent Variable: Y_ Competitiveness 
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The values of the F table and F research (Table 6) are 

3,087 and 33.768. Based on this result, it means that F 

research is higher than the F table, therefore, hypothesis H0 

is rejected and hypothesis H1 is accepted. Furthermore, there 

is a simultaneous relationship between evaluation 

performance using ISO 56002 (X1) and the Information 

technology (X2) approach and competitiveness (Y).  

4.7. X1-X2 and Y T-Test 

T-test was performed to check and determine if there is a 

difference between X1 and X2 in competitiveness. When the 

T research value is bigger than the T table value at a 95% 

confidence level, the null hypothesis (H0) will be rejected, 

and the alternative hypothesis (H1) will be accepted. Based 

on the regression model, the hypothesis of this research is as 

per the following statement: 

H0: There is no significant difference between evaluation 

performance using ISO 56002 (X1) and information 

technology (X2) approach and competitiveness (Y). 

H1: There is a significant difference between evaluation 

performance using ISO 56002 (X1) and Information 

technology (X2) approach and competitiveness (Y). 

The value of T obtained through the regression-based 

SPSS calculation and t-table is 1,984. The research value of 

T from regression analysis, X1 (2,895) and X2 (3,587), 

exceeds the T value coming from T-table (1,984), indicating 

that the variables X1 and X2 influence variable Y directly. 

The calculated F table is 3,087. Additionally, the F research 

value from regression analysis, F research is 33.768, which is 

much larger than the F table. This finding suggests that 

variable X1 and X2 have a simultaneous effect on variable 

Y. 

4.8. X1-X2 and Y Durbin Watson Test 

Durbin-Watson's test was used to check and determine if 

there were any autocorrelation in a regression test. The 

condition of Durbin Watson is the following statement:  

• If d < dL or d > 4-dL, autocorrelation occurs; therefore, 

the null hypothesis is rejected.  

• If dU is less than d and d is less than 4-dU, it indicates 

the absence of autocorrelation, therefore leading to the 

rejection of the null hypothesis.  

• If dL < d < dU or (4-dU) < d < (4-dL), there is no 

definitive conclusion.  

The examination was carried out using 103 survey data 

samples involving two independent variables. As indicated in 

Table 5, the Durbin-Watson value in the regression analysis 

is 2.142. The Durbin Watson value in the standard table is dL 

is 1,65932 while dU is 1,69848. According to Figure 7, it can 

be observed that the value of D is greater than the value of 

dU but still smaller than 4-DU (1,69848< 2,1422< 2,30), 

thereby fulfilling the second criterion. This observation 

confirms the conclusion that there is no autocorrelation in the 

model. Based on the analysis of Table 7, the constant value 

of unstandardized B is 0.221, 0.4331 for X1 and 0.553 for 

X2, so the equation is Y1 = 0.221 + 0.431X1 + 0.553X2. 

These findings support hypotheses H1 and H2 and indicate 

that both X1 and X2 have a simultaneous effect on variable 

Y, competitiveness. 

4.9. X1-X2 Correlation 

To obtain a correlation between X1 and X2, the second 

regression test was run, using X1 as the dependent variable 

and X2 as an independent variable. The result of the test is as 

per the following table: 

 

Based on the regression analysis in Table 8, R value = 

0,734 dan R square = 0.538, included in the moderate level. 

This result means that correlation model regression analysis 

is valid. 

 

4.10. X1-X2 T-test 

T - test was conducted to determine the impact of factors 

of X1 on X2. When the T research value is bigger than the T 

table value at a 95% confidence level, the null hypothesis 

(H0) will be rejected, and the alternative hypothesis (H1) will 

be accepted. The hypothesis of this research is derived based 

on the regression model as follows: 

H0: There is no relationship between evaluation 

performance using the ISO 56002 approach (X1) and 

information technology (X2) approach  

H1: There is a relationship between evaluation performance 

using the ISO 56002 approach (X1) and Information 

technology (X2)  

 
Fig. 7 D value position for X1-X2 
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Table 8. Regression Analysis Result for X1-X2

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 .734a .538 .529 .358 2.066 

a. Predictors: (Constant), X2Mean 

Table 9. ANOVA analysis result for X1-X2 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 6.505 1 6.505 90.921 .000b 

Residual 7.226 101 .072   

Total 13.731 102    

a. Dependent Variable: X1Mean 

b. Predictors: (Constant), X2Mean 

Table 10. Regression analysis result for X1-X2 

Coefficientsa 

Model Unstandardized Coefficients Standardized Coefficients 
t Sig. 

1 

(Constant) B Std. Error Beta 

X2Mean  .330  4.070 .000 

 .713 .075 .688 9.535 .000 

a. Dependent Variable: X1Mean 

 

By comparing the T research value obtained from 

regression analysis, X2 (9,535) is larger than the T value 

coming from the T-table (1,984), H0 is rejected, and H1 is 

accepted. This suggests a direct influence of the variables 

evaluation performance using the ISO 56002 approach (X1) 

on variable Information technology (X2). 

4.11. X1-X2 F-test 

The F-test was performed in order to determine the 

potential concurrent impact between evaluation performance 

using the ISO 56002 approach (X1) and Information 

technology (X2). Drawing upon the regression model 

discussed in the preceding section, the hypothesis can be 

stated in the following way: 

H0: No correlation occurs between evaluation performance 

using the ISO 56002 approach (X1) and the information 

technology (X2) approach  

H1: There is a correlation between evaluation performance 

using the ISO 56002 approach (X1) and Information 

technology (X2)  

In the analysis of the F-test, the null hypothesis (H0) is 

rejected, and the alternative hypothesis (H1) is accepted 

when the F research value exceeds the F value obtained from 

the table. The table uses using 95% level of confidence in a 

sample of 103 survey data. Following the test, the F research 

value from regression analysis is 90.921 (Table 9), and the F 

table is 3,087, which is significantly higher than the F table. 

This finding indicates a direct influence of the variables 

evaluation performance using the ISO 56002 approach (X1) 

on variable Information technology (X2). 

4.12. X1-X2 Durbin Watson Test 

The Durbin-Watson statistic in the regression test is 

determined to be 2,066. The values of Durbin Watson 

statistic provided in the standard table (dL) is 1,65932 and 

dU is 1,69848. Based referring to Fig. 8, the D value exceeds 

the dU value. Therefore, the D value is between dU and 4-

DU (1,69848< 2,066< 2,30), fulfilling the second 

requirement. As a result of the test, it can be concluded that 

there is no autocorrelation occurs in the model. 

Based on Table 9, comparing the constant value of 

unstandardized B is 1.344, and 0.713 for X2. Therefore, the 

equation is X1 = 1.344 + 0.713X2. The result of the equation 

provides evidence to support Hypothesis H3, indicating that 

performance evaluation and technology information have a 

direct positive relationship. 

 
Fig. 8 D Value position for X1-X2 
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4.13. Discussion 

 

 

  

 

  

 

   

      

 

 

      

      

 

 

     

       
 

 

Fig. 9 External correlation inter-variables 

According to all the tests conducted in this research 

(Figure 9), X1 affects variable Y in medium correlation, and 

X2 also affects variable Y in medium correlation. X1 also 

affects X2 in medium correlation. These results are aligned 

with the references where performance evaluation can 

positively affect competitive advantage [7]. On the other 

hand, information technology also gives more accurate 

information in order to make faster and better decisions and 

evaluations to improve competitiveness [6]. The 

manufacturing industry also gets the flexibility to produce 

better quality products using information technology [27]. 

This result means that in spun pile manufacturing, the 

integration of performance evaluation using the ISO 56002 

approach and information technology has a positive effect on 

competitiveness, and performance evaluation using the ISO 

56002 approach also has a positive effect on information 

technology. 

5. Conclusion 
Based on the tests performed in this research, it is shown 

that there is a medium relationship between evaluation 

performance using the ISO 56002 approach (X1) and 

information technology (X2) with competitiveness and the 

medium- medium relationship between evaluation 

performance using the ISO 56002 approach (X1) and 

information technology (X2). The correlation analysis 

findings reveal a moderate correlation between evaluation 

performance using the ISO 56002 approach (X1) and 

information technology (X2) with competitiveness, which 

confirmed a combined impact on competitiveness 

demonstrated by a linear equation model.  

Based on the results obtained, the equation model holds 

importance in the T-test, F test and also Durbin Watson test. 

These findings, based on the results, indicate that there is a 

positive relationship towards competitiveness.  

An improvement in both dimensions and indicators of 

each evaluation performance using the ISO 56002 approach 

(X1) and information technology (X2) would lead to an 

increase in indicators of competitiveness. The quantitative 

analysis stated the importance of identifying performance 

evaluation activities through a detailed dimension and 

indicator.  

Therefore, implementing good spun pile production 

activities of performance evaluation and information 

technologies would increase the quality of the 

competitiveness of spun pile products in the market. This 

would allow Indonesian precast companies to compete in the 

global market and support the development of infrastructure 

projects in Indonesia. 

Acknowledgement 
The authors are grateful for the financial support 

provided by Kementrian Pendidikan, Kebudayaan, Riset, and 

Dan Teknologi. Direktorat Jenderal Pendidikan Tinggi, Riset 

dan Teknologi, in Year Fiscal 2024. 

References 
[1] Kuncoro Wibowo, and Loeky Rono Pradopo, “Application of the Business Model to Waskita Beton Precast Tbk,” Journal of 

Accounting and Management, vol. 18, no. 2, pp. 32-46, 2021.  [CrossRef] [Google Scholar] [Publisher Link] 

[2] Association of Indonesian Precast and Prestressed Companies (AP3I), AP3I Precast and Prestressed Concrete Capacity, AP3I. 2020. 

[Online]. Available: https://ap3i-indonesia.org/ 

[3] Wika Beton, Annual Report 2020, PT Wijaya Karya Beton Tbk, 2020. [Online]. Available: 

https://www.idx.co.id/StaticData/NewsAndAnnouncement/ANNOUNCEMENTSTOCK/From_EREP/202105/e29df63d76_33d007dee2

.pdf  

[4] Ida Farida, and Doddy Setiawan, “Business Strategies and Competitive Advantage: The Role of Performance and Innovation,” Journal 

of Open Innovation: Technology, Market, and Complexity, vol. 8, no. 3, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[5] International Organization for Standardization, ISO 56002:2019, Innovation Management — Innovation Management System — 

Guidance. 2019. [Online]. Available: https://www.iso.org/standard/68221.html 

[6] Jianwen Wang et al., “Business Intelligence Ability to Enhance Organizational Performance and Performance Evaluation Capabilities 

by Improving Data Mining Systems for Competitive Advantage,” Information Processing & Management, vol. 59, no. 6, 2022. 

[CrossRef] [Google Scholar] [Publisher Link] 

[7] Yuan Hsu Lin et al., “Balanced Scorecard Performance Evaluation in a Closed-Loop Hierarchical Model under Uncertainty,” Applied 

Soft Computing, vol. 24, pp. 1022-1032, 20104. [CrossRef] [Google Scholar] [Publisher Link] 

Y  
Competitiveness 

Medium 

Medium 

Medium 

X1  

Performance 

Evaluation 

X2  

Information 

Technology 

https://doi.org/10.36406/jam.v18i02.428
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Penerapan+Model+Bisnis+pada+Waskita+Beton+Precast+Tbk&btnG=
https://stei.ac.id/ojsstei/index.php/JAM/article/view/428
https://doi.org/10.3390/joitmc8030163
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Business+Strategies+and+Competitive+Advantage%3A+The+Role+of+Performance+and+Innovation&btnG=
https://www.sciencedirect.com/science/article/pii/S2199853122007648?via%3Dihub
https://doi.org/10.1016/j.ipm.2022.103075
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Business+intelligence+ability+to+enhance+organizational+performance+and+performance+evaluation+capabilities+by+improving+data+mining+systems+for+competitive+advantage&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0306457322001765
https://doi.org/10.1016/j.asoc.2014.08.029
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Balanced+scorecard+performance+evaluation+in+a+closed-loop+hierarchical+model+under+uncertainty&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1568494614003949


Yusuf Latief et al. / IJETT, 72(7), 319-329, 2024 

 

329 

[8] Patdono Suwignjo et al., “Framework for Measuring Process Innovation Performance at Indonesian State-Owned Companies,” Journal 

of Open Innovation: Technology, Market, and Complexity, vol. 8, no. 2, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[9] Tidd Joseph, “A Review and Critical Assessment of the ISO56002 Innovation Management Systems Standard: Evidence and 

Limitations,” International Journal of Innovation Management, vol. 25, no. 1, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[10] V. Alcácer, and V. Cruz-Machado, “Scanning the Industry 4.0: A Literature Review on Technologies for Manufacturing Systems,” 

Engineering Science and Technology, an International Journal, vol. 22, no. 3, pp. 899-919, 2019. [CrossRef] [Google Scholar] 

[Publisher Link] 

[11] The Information Technology Association of America (ITAA). [Online]. Available: https://www.itaa.org/ 

[12] Dingjuan Wu, and Jianhua Zhu, “Technical Efficiency Evolution Model of the Integration of Information Technology and 

Manufacturing Technology,” Mathematical Problems in Engineering, vol. 2020, no. 1, pp. 1-24, 2020. [CrossRef] [Google Scholar] 

[Publisher Link] 

[13] Ahmed Mohammed Alghamdi et al., “Intelligence and Usability Empowerment of Smartphone Adaptive Features,” Applied Sciences, 

vol. 12, no. 23, pp. 1-15, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[14] Yan Li, Chen Su, and Jianjun Zhu, “Comprehensive Review of Wire Arc Additive Manufacturing: Hardware System, Physical Process, 

Monitoring, Property Characterization, Application and Future Prospects,” Results in Engineering, vol. 13, 2022. [CrossRef] [Google 

Scholar] [Publisher Link] 

[15] ISO and International Electrotechnical Commission (IEC), ISO/IEC 2382:2015, Information Technology — Vocabulary, 2015. 

[Online]. Available: https://www.iso.org/standard/63598.html 

[16] Li Yang et al., “Adoption of Information and Digital Technologies for Sustainable Smart Manufacturing Systems for Industry 4.0 in 

Small, Medium, and Micro Enterprises (SMMEs),” Technological Forecasting and Social Change, vol. 188, 2023. [CrossRef] [Google 

Scholar] [Publisher Link] 

[17] Muntaser Mohamed Nuttah et al., “Understanding Blockchain Applications in Industry 4.0: From Information Technology to 

Manufacturing and Operations Management,” Journal of Industrial Information Integration, vol. 33, 2023. [CrossRef] [Google Scholar] 

[Publisher Link] 

[18] Christoph Legat, and Birgit Vogel-Heuser, “A Configurable Partial-Order Planning Approach for Field Level Operation Strategies of 

PLC-based Industry 4.0 Automated Manufacturing Systems,” Engineering Applications of Artificial Intelligence, vol. 66, pp. 128-144, 

2017. [CrossRef] [Google Scholar] [Publisher Link] 

[19] Ekawati Marlina, Achmad Nizar Hidayanto, and Betty Purwandari, “Towards a Model of Research Data Management Readiness in 

Indonesian Context: An Investigation of Factors and Indicators through the Fuzzy Delphi Method,” Library and Information Science 

Research, vol. 44, no. 1, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[20] Ahmed Alenezi, Hany F. Atlam, and Gary B. Wills, “Experts Reviews of a Cloud Forensic Readiness Framework for Organizations,” 

Journal of Cloud Computing, vol. 8, no. 11, 2019. [CrossRef] [Google Scholar] [Publisher Link] 

[21] Yuqian Lu et al., “Outlook on Human-Centric Manufacturing towards Industry 5.0,” Journal of Manufacturing Systems, vol. 62, pp. 

612-627, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[22] Mohd Ammar et al., “Improving Material Quality Management and Manufacturing Organizations System Through Industry 4.0 

Technologies,” Materials Today: Proceedings, vol. 45, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[23] David Afandy et al., “Improving Knowledge-Sharing Intentions: A Study in Indonesian Service Industries,” Sustainability, vol. 14, no. 

14, pp. 1-11, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[24] Ching-Cheng Shen, Chien-Chi Yeh, and Chun-Nan Lin, “Using the Perspective of Business Information Technology Technicians to 

Explore How Information Technology Affects Business Competitive Advantage,” Technological Forecasting and Social Change, vol. 

184, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[25] Eirin Lodgaard, Hans Torvatn, and Johanne Sørumsbrenden, “Future Competence at Shopfloor in the Era of Industry 4.0 - A Case Study 

in Norwegian Industry,” Procedia CIRP, vol. 107, pp. 961-965, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[26] Antonio Cimino et al., “Empowering Field Operators in Manufacturing: a Prospective Towards Industry 5.0,” Procedia Computer 

Science, vol. 217, pp. 1948-1953, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[27] Davide Berardi et al., “When Operation Technology Meets Information Technology: Challenges and Opportunities,” Future Internet, 

vol. 15, no. 3, pp. 1-16, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[28] Sugiyono, Quantitative, Qualitative and R&D Research Methods, Bandung: Alfabeta. 2001. [Publisher Link] 

 

https://doi.org/10.3390/joitmc8020095
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Framework+for+Measuring+Process+Innovation+Performance+at+Indonesian+State-Owned+Companies&btnG=
https://www.sciencedirect.com/science/article/pii/S2199853122000361
https://doi.org/10.1142/S1363919621500493
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+review+and+critical+assessment+of+the+iso56002+innovation+management+systems+standard%3A+evidence+and+limitations&btnG=
https://www.worldscientific.com/doi/abs/10.1142/S1363919621500493
https://doi.org/10.1016/j.jestch.2019.01.006
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Scanning+the+Industry+4.0%3A+A+Literature+Review+on+Technologies+for+Manufacturing+Systems&btnG=
https://www.sciencedirect.com/science/article/pii/S2215098618317750
https://doi.org/10.1155/2020/4905195
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Technical+Efficiency+Evolution+Model+of+the+Integration+of+Information+Technology+and+Manufacturing+Technology&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1155/2020/4905195
https://doi.org/10.3390/app122312245
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improving+Knowledge-Sharing+Intentions%3A+A+Study+in+Indonesian+Service+Industries&btnG=
https://www.mdpi.com/2076-3417/12/23/12245
https://doi.org/10.1016/j.rineng.2021.100330
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comprehensive+review+of+wire+arc+additive+manufacturing%3A+Hardware+system%2C+physical+process%2C+monitoring%2C+property+characterization%2C+application+and+future+prospects&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comprehensive+review+of+wire+arc+additive+manufacturing%3A+Hardware+system%2C+physical+process%2C+monitoring%2C+property+characterization%2C+application+and+future+prospects&btnG=
https://www.sciencedirect.com/science/article/pii/S2590123021001316
https://doi.org/10.1016/j.techfore.2022.122308
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adoption+of+information+and+digital+technologies+for+sustainable+smart+manufacturing+systems+for+industry+4.0+in+small%2C+medium%2C+and+micro++enterprises+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adoption+of+information+and+digital+technologies+for+sustainable+smart+manufacturing+systems+for+industry+4.0+in+small%2C+medium%2C+and+micro++enterprises+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0040162522008290
https://doi.org/10.1016/j.jii.2023.100456
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Understanding+blockchain+applications+in+Industry+4.0%3A+From+information+technology+to+manufacturing+and+operations+management&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2452414X23000298
https://doi.org/10.1016/j.engappai.2017.06.014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+configurable+partial-order+planning+approach+for+field+level+operation+strategies+of+PLC-based+industry+4.0+automated+manufacturing+systems&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0952197617301331?via%3Dihub
https://doi.org/10.1016/j.lisr.2022.101141
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Towards+a+model+of+research+data+management+readiness+in+Indonesian+context%3A+An+investigation+of+factors+and+indicators+through+the+fuzzy+delphi+method&btnG=
https://www.sciencedirect.com/science/article/pii/S0740818822000044?via%3Dihub
https://doi.org/10.1186/s13677-019-0133-z
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experts+reviews+of+a+cloud+forensic+readiness+framework+for+organizations&btnG=
https://link.springer.com/article/10.1186/s13677-019-0133-z
https://doi.org/10.1016/j.jmsy.2022.02.001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Outlook+on+human-centric+manufacturing+towards+Industry+5.0&btnG=
https://www.sciencedirect.com/science/article/pii/S2212827122003766?via%3Dihub
https://doi.org/10.1016/j.matpr.2021.01.585
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improving+material+quality+management+and+manufacturing+organizations+system+through+Industry+4.0+technologies&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2214785321006775
https://doi.org/10.3390/su14148305
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improving+Knowledge-Sharing+Intentions%3A+A+Study+in+Indonesian+Service+Industries.+Sustainability&btnG=
https://www.mdpi.com/2071-1050/14/14/8305
https://doi.org/10.1016/j.techfore.2022.121973
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Using+the+perspective+of+business+information+technology+technicians+to+explore+how+information+technology+affects+business+competitive+advantage&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0040162522004942
https://doi.org/10.1016/j.procir.2022.05.092
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Future+competence+at+shopfloor+in+the+era+of+Industry+4.0+-+A+case+study+in+Norwegian+industry&btnG=
https://www.sciencedirect.com/science/article/pii/S2212827122003766
https://doi.org/10.1016/j.procs.2022.12.395
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Empowering+Field+Operators+in+Manufacturing%3A+a+Prospective+Towards+Industry+5.0&btnG=
https://www.sciencedirect.com/science/article/pii/S1877050922024802?via%3Dihub
https://doi.org/10.1016/j.matpr.2021.01.585
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=When+Operation+Technology+Meets+Information+Technology%3A+Challenges+and+Opportunities+&btnG=
https://www.mdpi.com/1999-5903/15/3/95
https://opac.perpusnas.go.id/DetailOpac.aspx?id=911046

