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Abstract

Background: PT. PGAS Solution, a certified construction company in Indonesia, has implements the ISO 21500:2021 standard to guide its project management processes. Objective: This study aims to evaluate the level of implementation and effectiveness of the ISO 21500:2021 project management system and identify key obstacles in its application. Methods: A quantitative approach was employed through the distribution of questionnaire to project staff. The data were analyzed using SPSS version 29, including validity and reliability testing, and multiple linear regression. Results: The average system implementation score was 19.795, categorized as "Fair." The instrument showed high reliability (Cronbach's Alpha = 0.938). Regression analysis revealed that management planning, scope, risk, quality, stakeholder engagement, and information/documentation had a positive influence on implementation, while resources, cost, procurement, and lessons learned had a negative impact. The model's R² value of 85.7% indicates a strong relationship, with information and documentation contributing the most (73.8%). Conclusion: While ISO 21500:2021 is moderately implemented, major obstacles remain, particularly in procurement optimization, stakeholder engagement, and learning from past project experiences. 
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Latar Belakang: PT. PGAS Solution, perusahaan konstruksi bersertifikat di Indonesia, menerapkan standar ISO 21500:2021 sebagai panduan proses manajemen proyeknya. Tujuan: Penelitian ini bertujuan untuk mengevaluasi tingkat implementasi dan efektivitas sistem manajemen proyek ISO 21500:2021 dan mengidentifikasi hambatan utama dalam penerapannya. Metode: Pendekatan kuantitatif digunakan melalui penyebaran kuesioner kepada staf proyek yang kompeten. Data dianalisis menggunakan SPSS versi 29, termasuk uji validitas dan reliabilitas, dan regresi linier berganda. Hasil: Skor rata-rata implementasi sistem adalah 19,795, dikategorikan "Cukup Baik". Instrumen menunjukkan reliabilitas tinggi (Cronbach's Alpha = 0,938). Analisis regresi mengungkapkan bahwa perencanaan manajemen, ruang lingkup, risiko, kualitas, pemangku kepentingan, dan informasi/dokumentasi memengaruhi implementasi secara positif, sementara sumber daya, biaya, pengadaan, dan pembelajaran berdampak negatif. Nilai R² model sebesar 85,7% menunjukkan hubungan yang kuat, dengan informasi dan dokumentasi berkontribusi paling besar (73,8%). Kesimpulan: Meskipun ISO 21500:2021 diterapkan secara moderat, kendala utama tetap ada, terutama dalam optimalisasi pengadaan, keterlibatan pemangku kepentingan, dan pembelajaran dari pengalaman proyek sebelumnya.
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Introduction
The growth of Indonesia’s population has led to an increasing and sustained demand for infrastructure, driving the expansion of the national construction industry. However, the increase in the number of construction service providers has not necessarily led to improved project outcomes. Many projects continue to face delays, cost overruns, and quality issues due to ineffective project management systems. The standard published by the International Organization for Standardization (ISO) provides high-level guidance on project management concepts and processes (Soeharto, 1999; Leonard, 2011).

PT PGAS Solution (PGASOL), a subsidiary of PT Perusahaan Gas Negara Tbk (PGN), is actively involved in developing natural gas infrastructure, including pipeline networks, gas metering stations, operation and maintenance services, and engineering consultancy. As a key player in the development of national energy infrastructure, PEGASOL is responsible for executing technically challenging projects that require comprehensive planning, coordination, and strong risk mitigation strategies. To enhance project execution, the company has adopted ISO 21500:2021, an international standard that provides a structured framework for project management (PT PGAS Solution, 2023; ISO, 2021).

ISO 21500:2021, aligned with the Project Management Body of Knowledge (PMBOK), outlines seventeen key knowledge areas, including project planning management, stakeholder management, scope management, time management, cost management, quality management, resource management, communication management, procurement management, risk management, issue management, benefit management, organizational and social change management, reporting management, information management, and knowledge management (ISO, 2021). These areas are interrelated and collectively form a framework that supports coordinated and goal-oriented project implementation (Mahapatni, 2019).

Although PEGASOL has officially adopted ISO 21500:2021, the level of its implementation and the challenges encountered in practice remain underexplored. Therefore, this study aims to: (1) evaluate the level of implementation of the ISO 21500:2021 Project Management System at PT PGAS Solution, and (2) identify the main obstacles that hinder its effective application. The findings are expected to provide actionable insights to enhance project outcomes, particularly within the context of Indonesia’s construction industry.

Research Methodology 
This study employs a descriptive quantitative method using both primary and secondary data. Primary data were collected through structured questionnaires and interviews with 20 employees involved in PT PGAS Solution’s projects. A saturated sampling technique was applied, meaning that the entire population was used as the sample. (Sugiyono, 2019). The questionnaires were distributed both online (via WhatsApp) and offline, using a Likert scale to assess ten core subjects from Clause 7 of ISO 21500:2021, including planning, scope, cost, risk, quality, stakeholders, procurement, information and documentation, and learning (ISO, 2021).

Table 1. Skala Likert (Olah Data, 2024)
	Score
	Description

	1
	Very Poor

	2
	Poor

	3
	Fair

	4
	Good

	5
	Very Good 



[bookmark: _Hlk201750762]       Secondary data consist of internal company documents such as quality reports, project data, checklists, and previous studies. The data were analyzed using IBM SPSS version 29. The statistical tests included descriptive analysis, validity and reliability tests (Cronbach’s Alpha), normality and multicollinearity tests, t-test, F-test, multiple linear regression, and coefficient of determination analysis (Janna & Herianto, 2021; Sugiyono, 2019).
	
Result and Discussion
[bookmark: _Hlk201750286]Descriptive Statistics Test
The questionnaire responses, based on 43 indicators, were tabulated in Excel to facilitate data entry into SPSS version 29. The data were then grouped according to variables and processed for statistical analysis (Table 2).
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	N
	Min
	Max
	Mean
	Std. Deviation

	Planning
	20
	25.00
	30.00
	28.6500
	1.72520

	Scope
	20
	24.00
	30.00
	27.1000
	2.35975

	Resources
	20
	11.00
	15.00
	13.1000
	1.25237

	Cost
	20
	12.00
	15.00
	14.4500
	0.99868

	Risk
	20
	19.00
	25.00
	23.3500
	1.89945

	Quality
	20
	12.00
	15.00
	13.9000
	1.29371

	Stakeholders
	20
	14.00
	20.00
	17.2000
	1.88065

	Information and Documentation
	20
	16.00
	20.00
	17.8500
	1.38697

	Procurement
	20
	24.00
	30.00
	28.4000
	2.01050

	Lessons Learned
	20
	12.00
	15.00
	13.9500
	1.09904

	Project Management System   PT. PGAS Solution
	20
	4.00
	5.00
	4.2000
	0.41039

	Valid N
	20
	
	
	
	



The average score was 19.795 with a standard deviation of 1.590632, which was used to determine the category range for each variable.

Catergorization Results 
Based on the analysis results using the assessment method presented in the table, the overall implementation level of the Project Management System course obtained an average score of 19.795. This score falls within the range of 18.999–20.590, which corresponds to the “Fairly Good” category (Table 3).

Table 3. Results of Categorization Calculation (Processed Data, 2024)

	Category
	Guidelines

	Sangat Buruk
	X ≤ 17,409

	Buruk
	17,409 < X ≤ 18,999

	Cukup
	18,999 < X ≤ 20,590

	Baik
	20,590 < X ≤ 22,180

	Sangat Baik
	22,180 < X


[bookmark: _Hlk201750393]
Validity Test
The results of the validity test for the questionnaire instruments on Project Planning Management (X1), Scope Management (X2), Resource Management (X3), Cost Management (X4), Risk Management (X5), Quality Management (X6), Stakeholder Management (X7), Information and Documentation Management (X8), Procurement Management (X9), and Learning Management (X10) are presented in Table 4.
Table 4. Results of Validity Test (Processed Data, 2024)
	[bookmark: _Hlk211591383]
	r Count
	r Table
	Description

	PLANNING

	X1.1
	0.662
	0.4438
	Valid

	X1.2
	0.724
	0.4438
	Valid

	X1.3
	0.788
	0.4438
	Valid

	X1.4
	0.788
	0.4438
	Valid

	X1.5
	0.629
	0.4438
	Valid

	X1.6
	0.495
	0.4438
	Valid

	SCOPE

	X2.1
	0.751
	0.4438
	Valid

	X2.2
	0.862
	0.4438
	Valid

	X2.3
	0.918
	0.4438
	Valid

	X2.4
	0.637
	0.4438
	Valid

	X2.5
	0.773
	0.4438
	Valid

	X2.6
	0.813
	0.4438
	Valid

	RESOURCES

	X3.1
	0.840
	0.4438
	Valid

	X3.2
	0.804
	0.4438
	Valid

	X3.3
	0.729
	0.4438
	Valid

	COST

	X4.1
	0.944
	0.4438
	Valid

	X4.2
	0.944
	0.4438
	Valid

	X4.3
	0.807
	0.4438
	Valid

	RISK

	X5.1
	0.831
	0.4438
	Valid

	X5.2
	0.577
	0.4438
	Valid

	X5.3
	0.905
	0.4438
	Valid

	X5.4
	0.878
	0.4438
	Valid

	X5.5
	0.836
	0.4438
	Valid

	QUALITY

	X6.1
	0.900
	0.4438
	Valid

	X6.2
	0.872
	0.4438
	Valid

	X6.3
	0.900
	0.4438
	Valid

	STAKEHOLDER

	X7.1
	0.821
	0.4438
	Valid

	X7.2
	0.921
	0.4438
	Valid

	X7.3
	0.940
	0.4438
	Valid

	X7.4
	0.921
	0.4438
	Valid

	INFORMATION AND DOCUMENTATION

	X8.1
	0.569
	0.4438
	Valid

	X8.2
	0.658
	0.4438
	Valid

	X8.3
	0.734
	0.4438
	Valid

	X8.4
	0.658
	0.4438
	Valid

	PROCUREMENT

	X9.1
	0.740
	0.4438
	Valid

	X9.2
	0.816
	0.4438
	Valid

	X9.3
	0.851
	0.4438
	Valid

	X9.4
	0.804
	0.4438
	Valid

	X9.5
	0.800
	0.4438
	Valid

	X9.6
	0.748
	0.4438
	Valid

	LESSON LEARNED

	X10.1
	0.835
	0.4438
	Valid

	X10.2
	0.793
	0.4438
	Valid

	X10.3
	0.800
	0.4438
	Valid

	X10.1
	0.835
	0.4438
	Valid


[bookmark: _Hlk201750534]All variables show r-values greater than 0.4438 and p-values less than 0.05, indicating that the questionnaire is valid.

Reliability Test
The reliability test conducted after the questionnaire validation shows a Cronbach’s Alpha value greater than 0.7, indicating that the instrument is consistent and reliable for measuring the implementation of ISO 21500:2021 (Table 5).

[bookmark: _Hlk201772492]Table 5. Results of Reliability Test (Processed Data, 2024)

	[bookmark: _Hlk211591762]Reliability Statistic

	Cronbach's Alpha
	N of Items

		0.938
	43



The reliability test shows a Cronbach’s Alpha value of 0.938 (>0.7), indicating excellent internal consistency across the 43 indicators.

Normality Test
[bookmark: _Hlk201787340]In this study, the normality test to determine whether the data distribution is normal was conducted using the Shapiro–Wilk method, as the sample size was fewer than 50 participants (Table 6).
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	Coefficients a

	
	Colinearity Statistic

	
	Unstand. B
	Coeff. Std. Error
	Standardized Coeff Beta
	t
	Sig.
	Tolerance
	VIF

	(constant)
	-1.803
	1.473
	
	-1.224
	0.252
	
	

	Planning
	0.083
	0.059
	0.349
	1.404
	0.194
	0.385
	2.594

	Scope
	0.062
	0.050
	0.357
	1.253
	0.242
	0.294
	3.407

	Resources
	-0.017
	0.076
	-0.503
	-0.227
	0.826
	0.441
	2.266

	Cost
	-0.140
	0.149
	-0.340
	-0.937
	0.373
	0.181
	5.531

	Risk
	0.042
	0.092
	0.195
	0.458
	0.658
	0.132
	7.590

	Quality
	0.069
	0.125
	0.219
	0.548
	0.597
	0.152
	6.564

	Stakeholders
	0.074
	0.044
	0.341
	1.680
	0.127
	0.579
	1.728

	Information and Documentation
	0.266
	0.085
	0.900
	3.117
	0.012
	0.285
	3.507

	Procurement
	-0.078
	0.065
	-0.432
	-1.205
	0.259
	0.185
	5.410

	Lessons Learned
	-0.113
	0.197
	-0.302
	-0.573
	0.581
	0.086
	11.689
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	Kolmogorov-Smirnova
	Shapiro-Wilk

	
	Statistic
	df.
	Sig.
	Statistic
	df.
	Sig.

	Planning
	0.205
	20
	0.028
	0.857
	20
	0.007

	Scope
	0.127
	20
	0.200
	0.932
	20
	0.168

	Resources
	0.259
	20
	0.001
	0.852
	20
	0.006

	Cost
	0.295
	20
	0.028
	0.849
	20
	0.005

	Risk
	0.209
	20
	0.022
	0.858
	20
	0.007

	Quality
	0.217
	20
	0.015
	0.851
	20
	0.006

	Stakeholders
	0.170
	20
	0.133
	0.861
	20
	0.008

	Information and Documentation
	0.183
	20
	0.078
	0.925
	20
	0.122

	Procurement
	0.197
	20
	0.40
	0.853
	20
	0.009

	Lessons Learned
	0.210
	20
	0.021
	0.871
	20
	0.012


Table 6. Normality Test Result (Processed Data, 2024)

Since the p-value is greater than 0.05, the data are normally distributed and suitable for further statistical analysis.

Multicollinearity Test 
The multicollinearity test was conducted to determine whether the independent variables have linear relationships or not (Table 7).





Based on the analysis conducted using SPSS version 29, each variable shows a Tolerance value greater than 0.1 and a Variance Inflation Factor (VIF) value less than 10. This indicates that the regression model in this study has no multicollinearity symptoms among the nine independent variables, meaning there is no correlation between them. However, one variable—X10 (Lesson Learned)—shows high multicollinearity, which requires further review. The alternative approach is to either remove this variable or combine it with another variable to form a composite variable.

Partial Test (T Test) 
The partial test (t-test) was conducted in this study to determine whether each independent variable has a significant effect by examining the significance value or by comparing the calculated t-value with the t-table value (Table 8). Variables X1 (Planning), X2 (Scope), X5 (Risk), X6 (Quality), and X7 (Stakeholders) do not have a significant effect on the dependent variable because their calculated t-values are smaller than the t-table values and their significance values are greater than 0.05. Variables X3 (Resources), X4 (Cost), X9 (Procurement), and X10 (Learning) have negative t-values. Variable X8 (Information and Documentation) has a calculated t-value of 3.117, which is greater than the t-table value of 2.262, and a significance value of 0.012, which is less than 0.05, indicating that this variable significantly affects the dependent variable.

Tabel 8. Partial Test Results (T Test) (Processed Data, 2024)
	Coefficients a

	
	Unstand. B
	Coeff. Std. Error
	Stand. Coeff Beta
	t
	Sig.

	(constant)
	-1.803
	1.473
	
	-1.224
	0.252

	Planning
	0.083
	0.059
	0.349
	1.404
	0.194

	Scope
	0.062
	0.050
	0.357
	1.253
	0.242

	Resources
	-0.017
	0.076
	-0.503
	-0.227
	0.826

	Cost
	-0.140
	0.149
	-0.340
	-0.937
	0.373

	Risk
	0.042
	0.092
	0.195
	0.458
	0.658

	Quality
	0.069
	0.125
	0.219
	0.548
	0.597

	Stakeholders
	0.074
	0.044
	0.341
	1.680
	0.127

	Information and Documentation
	0.266
	0.085
	0.900
	3.117
	0.012

	Procurement
	-0.078
	0.065
	-0.432
	-1.205
	0.259

	Lessons Learned
	-0.113
	0.197
	-0.302
	-0.573
	0.581


Simultaneous Test (F Test) 
The simultaneous test (F-test) was used to determine whether the independent variables (ISO 21500:2021 subjects) simultaneously affect the dependent variable (PT PGAS Solution Project) (Table 9).
Table 9. Simultaneous Test Results (F Test) (Processed Data, 2024)
	Annova

	Model
	Sum 
	df
	Mean 
	F
	Sig.

	Regression
	2.741
	10
	0.274
	5.377
	0.009b

	Residuals
	0.459
	9
	0.051
	
	

	Total
	3.200
	19
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	Unstand. B
	Coeff. Std. Error
	Standardized Coeff Beta
	t
	Sig.

	(constant)
	-1.803
	1.473
	
	-1.224
	0.252

	Planning
	0.083
	0.059
	0.349
	1.404
	0.194

	Scope
	0.062
	0.050
	0.357
	1.253
	0.242

	Resources
	-0.017
	0.076
	-0.503
	-0.227
	0.826

	Cost
	-0.140
	0.149
	-0.340
	-0.937
	0.373

	Risk
	0.042
	0.092
	0.195
	0.458
	0.658

	Quality
	0.069
	0.125
	0.219
	0.548
	0.597

	Stakeholders
	0.074
	0.044
	0.341
	1.680
	0.127

	Information and Documentation
	0.266
	0.085
	0.900
	3.117
	0.012

	Procurement
	-0.078
	0.065
	-0.432
	-1.205
	0.259

	Lessons Learned
	-0.113
	0.197
	-0.302
	-0.573
	0.581


The F-test results (5.377 > 3.140, p = 0.048) indicate that the ten ISO 21500:2021 variables collectively have a significant influence on the project management system of PT PGAS Solution.

Multiple Linear Regression Test
The data meet the classical assumptions of normality and show no multicollinearity, making them suitable for multiple linear regression analysis to examine the factors influencing project management quality (Table 10).
Table 10. Multiple Linear Regression Test Results 
(Processed Data, 2024)
The negative constant is interpreted using the J-Curve approach, which reflects an initial decline in performance during the transition to a new system. Since ISO 21500:2021 is relatively new in Indonesia, PT PGAS Solution is currently undergoing an adjustment phase. Over time—particularly within five years—performance is expected to improve as the organization adapts to the standard and integrates it more effectively into its project management practices.
Coefficient of Determination (R²) Test
The coefficient of determination was used to determine the percentage of variance in the dependent variable explained by the independent variables, as shown in Table 11.

Table 11. Results of the Determination Coefficient Test (Processed Data, 2024)
	Model Summary

	Model
	R
	R2
	Adjusted R2
	Std. Error of the Estimate

	1
	0.926a
	0.857
	0.697
	0.22579



The adjusted R² value of 85.7% indicates that the ten ISO 21500:2021 variables collectively explain 85.7% of the variation in the project management system of PT PGAS Solution.

Analisis Korelasi dan Regresi 
To determine the influence of each ISO 21500:2021 clause on the implementation of the project management system at PT PGAS Solution, this study calculated the effective contribution (SE) and relative contribution (SR) for each variable by multiplying the regression coefficient (β) and the correlation coefficient (r). The results are summarized in Table 12. The analysis shows that the Information and Documentation Management variable (X8) has the highest impact, with an SE value of 0.63 and an SR value of 73.8%, indicating that this variable plays a crucial role in successful implementation.

Other variables that contributed positively include Stakeholder Management (X7) with a relative contribution of 19.8% and Planning (X1) with a contribution of 16.3%. Conversely, several variables such as Procurement (X9) and Learning (X10) show negative contributions (SR = -20.6% and -17.3%, respectively), indicating significant challenges in these areas that may hinder the effective implementation of the system. By presenting the SE and SR values in a concise summary table, this analysis avoids repetitive computational descriptions and enables clearer comparisons of each variable’s role. This format enhances interpretability and highlights priority areas for organizational improvement and strategic focus.
Effective Contribution (SE) is calculated as:
SE = β x r				(1)
Relative Contribution (SR) is calculated as:
SR % =  (SE / R²) × 100%			(2)
Information:
β = regression coefficient 
r = correlation coefficient 
R² = coefficient of determination 
Table 12. Correlation and Regression Analysis Results (Processed Data, 2024)
	Variables
	Koefisien Regresi (Beta)
	Koefisien Korelasi (r)

	X1-Management Planning Project
	0,349
	0,401

	X2-Management Scope Project
	0,357
	0,359

	X3-Management Resources Project
	-0,053
	0,266

	X4-Management Cost Project
	-0,340
	0,283

	X5-Management Risk Project
	0,195
	0,243

	X6-Management Quality Project
	0,217
	0,436

	X7-Management Stakeholder Project
	0,341
	0,491

	X8-Management Information and Documentation Project
	0,900
	0.703

	X9-Management Procurement Project
	-0,432
	0,408

	X10-Management Lessons Learned
	-0,302
	0,490




Analysis of Internal and External Factors Influencing the “Fairly Good” Implementation Score
The classification of ISO 21500:2021 implementation at PT PGAS Solution as “Fairly Good” (average score = 19.795) is influenced by both internal and external inhibiting factors. Internally, the most significant negative contributor is Procurement Management (β = -0.432), primarily due to inefficient procurement processes that lead to cost overruns, rework, and penalties from delays often associated with poor system integration and coordination (Fahmi et al., 2021). In addition, ineffective Learning Management (β = -0.302) reflects weak knowledge retention and feedback mechanisms, resulting in recurring errors and slow organizational learning (Jabbar, 2021).
[bookmark: _Hlk202158201]Externally, weak regulatory enforcement and low industry maturity hinder motivation and consistency in compliance (Mahapatni, 2019). Although Stakeholder Management shows a moderate correlation (r = 0.491), its influence is not statistically significant, most likely due to communication and alignment challenges commonly found in complex infrastructure projects (Leonard, 2011; Mubasyir et al., 2021).
Temuan These findings emphasize that the success of ISO 21500:2021 implementation depends not only on internal readiness such as system integration, capability development, and institutional learning but also on regulatory support and effective stakeholder engagement.

Conclusion
The level of ISO 21500:2021 project management system implementation at PT PGAS Solution falls within the “Fairly Good” category, with an average score of 19.795. Validity and reliability tests confirm that the data are accurate and consistent, with a Cronbach’s Alpha of 0.938 (>0.7). Regression analysis shows a negative constant, which can be explained using the J-Curve approach—indicating that initial adaptation to the new standard may cause a temporary decline, but improvements are expected as the company adjusts, particularly within five years after implementation.
The multiple linear regression analysis indicates a coefficient of determination (R²) of 85.7%, demonstrating a strong simultaneous relationship between variables X1–X10 and the project management system implementation (Y), with R² > 0.67. Among these variables, the highest effective contribution comes from Information and Documentation Management, at 73.8%, underscoring its crucial role in system implementation.

The main constraint identified is in project procurement management, which is hindered by underperforming procurement systems.. This issue affects other areas such as cost through increased expenses, penalties, and rework costs The and impacts resources by consuming time, lowering morale, and reducing material quality. These disruptions collectively contribute to overall project delays. Despite these challenges, the experience provides valuable insights for improving future procurement procedures, strengthening team capabilities, and minimizing risks in subsequent project implementations
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