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Abstract

The construction industry still faces various challenges in some developing countries, and one of the problems is the
procurement of goods and services. The allocation of public procurement funds is significant to the national GDP. It is
essential to conduct comprehensive research on government procurement in the construction industry in Indonesia due to
the rapid growth of the construction industry in the last decade. This research focuses on the procurement of construction
goods and services in the Ministry of Public Works and Housing by looking at the perception of the government as the
project owner. This research aims to identify a model of critical success factors to improve public procurement
performance in the construction industry from the government's perspective. The research method includes two stages,
namely, the development of critical success, which consists of crucial factors and indicators that affect the performance
of public procurement in the construction industry. It is a literature study of relevant previous research results from various
countries that affect these critical success factors. Then, the second stage is a survey of experts' perceptions through
questionnaires. The questionnaire data analysis used SEM-PLS software to quantify the relationship model of critical
success factors to improve the performance of government procurement of goods and services in the construction industry.
Data processing results include: business process factors affect 97.1%, regulatory factors affect 90.1%, information
system factors affect 63.1%, human resource factors affect 56.1%, organizational factors affect 46.1%, and monitoring
and evaluation factors affect 38%.

Keywords: Construction Industry; Critical Succes Factors; Government; Public Procurement.

1. Introduction

Construction is one of the most significant generation divisions in the world, and its advancement impacts the
business era, the dynamism of materials, and the improvement of the fundamental framework [1, 2]. All sorts of
construction ventures constitute one of the fundamental civilization angles and headway in society, frequently alluded
to as the civilization of numerous countries, counting the inventiveness, offices, and landmarks [3]. Unfortunately, the
growth of the construction industry in some developing countries still experiences various challenges, including low
productivity, low quality, unskilled labor, and project delays [4, 5]. One of the biggest challenges within the development
industry is the delay in the procurement handle [6]. In comparison, the procurement process in the construction industry
is one of the most significant processes influencing the growth of the industry [7]. Procurement techniques can be widely
considered in developing and designing industries whose primary purpose is administration [8—10]. The procurement
process in the construction sector is the process of purchasing goods, services, or works that includes two types: (i)
public procurement and (ii) private procurement [11, 12].
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Procurement issues in the construction industry have been investigated in several developing countries. In Niger,
strategies to eliminate and reduce corrupt behavior in procuring goods and services in the construction industry have
been addressed by adopting digitalization through e-procurement technology. However, the implementation of e-
procurement still needs more technical experts and more investment in e-procurement technology [13]. In India, the
main deviation in public procurement in the construction industry is transparency, followed by the availability of
professional standards, a fair procurement process, contract monitoring, and regulatory and procedural are still
challenges to create effective public construction procurement [14]. In Portugal, general construction procurement by
the government has been obliged to use e-procurement, which has increased the transparency of the process, the impact
on competition, and the impact on bureaucracy. Thus, they have a more straightforward decision-making structure that
can reduce the difficulty of e-procurement implementation [15]. Ghana's public procurement barriers include
administrative, procedural, compliance, and contract monitoring irregularities [16]. Construction material procurement
contracts in Columbia's public procurement still predominantly use traditional construction methods that require
standardization in procurement management to ensure adequate supply chain processes and best prices with high-quality
requirements in line with stakeholder needs [1].

Similarly, over the past five years, Indonesia's construction sector has become a driver of economic growth due to
significant government spending on infrastructure development. Infrastructure development is increasing evenly
throughout Indonesia. Increased and massive infrastructure development certainly requires a procurement process in the
construction sector with improved performance. The procurement development of construction project units in Indonesia
is still generally moo, at level two out of five, requiring assistance capacity-building programs for obtainment units in
Indonesia and progressed obtainment arranging as the primary and most critical portion of the acquirement preparation
[5]. Open development acquirement in Indonesia stipulates seven standards for acquirement execution, to be specific:
(i) proficient, (ii) commonsense, (iii) straightforward, (iv) open & competitive, (v) reasonable, and (vi) responsible. This
paper is an early-stage inquiry to assess the use of open acquirement principles within the construction division [17].

Research related to the existence of government procurement units in public procurement in the construction sector
has developed models and measured maturity indices on the capabilities of procurement units as implementers.
However, increasing the capacity of the procurement unit must be accompanied by an increase in the performance of
the procurement process itself. Further research is needed to look at more comprehensively the behavior and correlation
of supporting factors or critical success factors that affect the performance of the public procurement process in
Indonesia. This study follows up on the research gap on critical success factors that influence the improvement of public
procurement in the Indonesian construction sector. The study's results aim to provide information to the Indonesian
government about mitigating the risks associated with implementing procurement in demanding infrastructure projects
throughout Indonesia.

2. Literature Review
2.1. Public Procurement

Public procurement is self-explanatory because the definition is clear: public means government, and procurement
means purchase or purchase. Besides, the reason for public procurement is the method of acquiring products,
administrations, and works by the government and state-owned companies [18]. Hence, open procurement may be a
handle in which public organizations obtain or buy items within the frame of products, services, or sometimes a
combination of merchandise and administrations [19]. Common procurement standards oversee open obtainment
administration, counting setting up a system for executing a code of conduct for all parties explicitly included or in a
roundabout way in actualizing open procurement. The beneficiaries of a public procurement system are the entire
population of a country through the public goods and services provided, including transport systems, public utilities,
education systems, and health and other public services and facilities [20]. State-funded public sector procurement, its
principles, implementation mechanisms, and methods are regulated by each country [21, 22]. The legal regulation for
public sector procurement in Indonesia is through the Presidential Regulation of the Republic of Indonesia Number 12
of 2018 on Government Procurement of Goods or Services.

2.2. Public Procurement in Construction Industry in Indonesia

The construction industry is a fundamental portion of the acquirement framework, with the standard definition of
acquirement as securing products, administrations, or development components from third parties at the leading price,
and within the adjusted amount, with the proper rights, time, and put [23]. The construction industry with infrastructure
building products for the public has been regulated through the Minister of Public Works and Public Housing Regulation
No. 12 of 2021.

2.3. Construction Service Selection Center (CSSC)

Construction Services Selection Implementation Centre has been established in 34 provinces in Indonesia to replace
the Procurement Service Unit. With work units, independent human resources, and better business processes, the process
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and results of public procurement are expected to be more effective, efficient, transparent, quality, and accountable. The
establishment of CSSC is a step by the Ministry of Publics Work and Housing to implement nine strategies to prevent
irregularities in the procurement of goods and services, namely (1) reorganizing the organizational structure of the PSU
and PGS working group; (2) strengthening human resources; (3) improving the mechanism for preparing the Own
Estimate Price; (4) fostering the provision of services both contractors and consultants; (5) inspection of work results
involving the Development Finance Supervisory Agency; (6) reducing risks in organizational units, centers, and work
units; (7) establishment of an internal compliance unit; (8) establishment of an inspectorate for investigation and
strengthening the capacity of auditors; and (9) continuous monitoring of fraud prevention tools with information
technology. To improve the standards and professionalism of goods and services procurement to encourage the
acceleration of reliable infrastructure development, CSSC has enormous tasks and responsibilities. Priorities and
strategies are used to optimize the performance of the procurement process, including planning and development of
procurement human resources, integration of the planning process with procurement implementation, availability of
SOPs in implementing the strategy, having measurable performance targets, having a map of potential risks, developing
information systems, and independence and freedom from corruption, collusion, and nepotism.

2.4. Critical Success Factors for Public Construction Procurement

The definition of critical success factors is an essential component for proper project execution that must be done
because, without this component, the project will not be successful or will not succeed in achieving specific targets or
goals in a project or work. Before starting a project, it is imperative to identify these CSFs. According to Mojumder et
al. [24], “The importance of identifying those relatively few variables that are crucial to the attainment of strategy,
goals, objectives then is ultimately derived from limited information processing ability of the manager. We call these
crucial variables, critical variables, or critical success factors”.

The results of the literature review obtained critical success factors of public procurement in the construction industry
from several countries found that regulatory factors (XR) affecting the implementation of public procurement in
construction projects include: (XR1) Availability of Procurement Regulations; (XR2) Compliance with Procurement
Regulations; and (XR3) Understanding of Procurement Regulations [14, 16]. Furthermore, Organisational Factors (XO)
are concluded to affect the procurement of goods and services in the construction industry consisting of (XO1)
Availability of organizational culture with anti-corruption integrity in the procurement unit; XO2) Availability of Key
Performance Indicators (KPIs) for the procurement unit; (XO3) Developing an adaptive and responsive organizational
attitude; and (XO4) Support for the procurement team from top management [25].

3. Method
3.1. First Stage

The first stage is the development of critical success factors consisting of factors and indicators that improve public
construction procurement performance. The development of critical success factors was carried out with a literature
study on relevant previous research. The review results of critical success factors are then grouped based on factors and
indicators. Furthermore, grouping is done based on substance. Furthermore, indicators that affect each of these factors
are developed.

3.2. Second Stage

The second stage: A perception survey of critical success factors was conducted based on the results of the first
stage, namely the development of critical success factors that affect the improvement of public construction procurement
performance. Perception survey via questionnaire involving 263 public construction procurement experts. The experts
selected as respondents are personnel of the procurement unit or Construction Service Selection Centre (CSSC) Ministry
of Public Works and Housing in 34 provinces. Expert selection is based on > 5 years of experience in public construction
procurement. The scale for measuring the significance of the influence of each critical success factor in the questionnaire
using a Likert scale includes: (i) score 5: very significant, (ii) Score 4: Significant, (iii) Score 3: Neutral, (iv) Score 2:
Not significant, (v) Score 1: Very insignificant. SEM-PLS was used to analyze the quantifiable relationship of critical
success factors consisting of factors and indicators (X) on the improvement of public construction procurement
performance carried out by the procurement unit or Construction Service Selection Center of the Ministry of Public
Works and Housing (Y).

The overall conceptual framework of the research is depicted in Figure 1.
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Furthermore, the operational framework of the study is shown in Figure 2.
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4. Results and Discussion
4.1. Profile of Respondent

Furthermore, an analysis is carried out regarding the profile of respondents, which includes: (i) the total amount of
respondent data collected, (ii) the amount of respondent data based on regional division, (iii) the amount of data based
on age grouping, (iii) the amount of respondent data based on position. The results of the respondent's data profile are
outlined in Table 1.

Table 1. Profile of Respondent

) Amount of Data Experience Education
No Location
SUM % <5years >5years >15years S1 S2 S3
1 Western Indonesia 121 46,01% 64 46 11 60 59 2
2 Central Indonesia 102 38,78% 45 45 12 68 32 2
3 Eastern Indonesia 40 15,21% 11 23 6 33 7 0
Total 263 100% 120 114 29 161 98 4

Based on the data profile analysis, the data is almost evenly distributed throughout Indonesia, so it can be concluded
that the data already represent Indonesia as a whole. Based on experience in the public construction procurement process,
54.4% were obtained above five years. It shows that experience.

4.2. Structural Equation Modelling (SEM) Analysis

4.2.1.Validity and Reliability Test

Discriminant Validity is calculated to decide the esteem of Discriminant Valitidy (Fornell Lacker Basis), which is
the esteem of the relationship between the variable itself and the variable with other factors, should not be littler than
other factors. The substantial respect must be more prominent than the esteem of the variable, and the other factors
appear in Table 2.

Table 2. Determinant Validity Count Value (Fornell Lacker Criterion)

Variable XR XO X3 X4 X5 X6 Y
X1 0.850
X2 0.737  0.816
X3 0.719 0.753 0.820
X4 0.655 0.680 0.774 0.830
X5 0.683 0.800 0.778 0.705 0.751
X6 0.405 0.461 0.578 0.644 0.579 0.952
Y 0.630 0.672 0.705 0.662 0.745 0.503 1,000

Reliability Number Comes about the comes about of Reliability Checks (Composite Unwavering quality and
Cronbach's Alpha), characterized as the instrument's viability in measuring the esteem of its pointers. The reliability test
is carried out by looking at the Composite Reliability esteem of the build marker. The Reliability Tally Esteem
(Composite Reliability and Cronbach's Alpha) will be palatable in case > 0.7.

Based on the calculated results, it has shown that the computed value of Reliability (Cronbach's Alpha and Composite
Reliability) for all constructs is more significant than 0.7, which indicates that the instrument has met the reliability
criteria so that it can be said to be reliable and powerful to use in research.

This Reliability Test measures the consistency of the questionnaire, namely the indicators of each variable or
construct. In this study, variable Y only has one needle, so there is no value for the reliability calculation results.
Meanwhile, Discriminant validity is the measurement of indicators with the indicators themselves, which is carried out
to ensure that each concept of each latent variable is different from other variables. For variable Y, this study only
consists of 1 indicator, so there is no value for the validity calculation results (Table 3).

The results of the validity calculation were carried out utilizing the Concurrent Legitimacy test (Normal Fluctuation
Extricated). This method is to degree the Average Variance Extricated esteem with the estimation esteem (Average
Variance Extricated) must meet each variable has affection, to be specific > 0.5. Based on the calculated results in Table
4, the Merged Validity test (Average Variance Extricated) for all develops is more noteworthy than 0.5, so the assessed
demonstration meets the discriminant validity criteria.
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4.2.2. Model Evaluation Results

Table 3. Value of Discriminant Validity (Cross Loading)

Vol. 10, No. 03, March, 2024

X1 X2 X3 X4 X5 X6 Y
X1.1 0.856 0.597 0.57 0.526 0.544 0.323 0.488
X1.2 0.898 0.645 0.615 0.596 0.619 0.357 0.587
X1.3 0.793 0.628 0.647 0.545 0.571 0.351 0.523
X2.1 0.706 0.793 0.664 0.595 0.641 0.416 0.592
X2.2 0.506 0.746 0.563 0.425 0.581 0.217 0.49
X2.3 0.57 0.806 0.628 0.442 0.638 0.323 0.511
X2.4 0.565 0.793 0.692 0.575 0.6 0.352 0.485
X2.5 0.514 0.761 0.609 0.515 0.608 0.354 0.498
X2.6 0.575 0.811 0.651 0.562 0.624 0.436 0.539
X3.1 0.598 0.699 0.798 0.596 0.606 0.394 0.56
X3.2 0.63 0.749 0.802 0.603 0.718 0.365 0.603
X3.3 0.562 0.598 0.799 0.591 0.62 0.417 0.542
X3.4 0.489 0.504 0.736 0.636 0.577 0.479 0.492
X3.5 0.564 0.67 0.76 0.603 0.661 0.436 0.559
X3.6 0.527 0.566 0.744 0.64 0.573 0.558 0.501
X3.7 0.529 0.593 0.803 0.558 0.658 0.524 0.567
X4.1 0.515 0.554 0.641 0.857 0.52 0.495 0.494
X4.2 0.472 0.501 0.621 0.84 0.494 0.516 0.473
X4.3 0.549 0.551 0.627 0.818 0.572 0.427 0.554
X4.4 0.649 0.648 0.692 0.837 0.628 0.479 0.618
X4.5 0.523 0.485 0.581 0.83 0.506 0.55 0.503
X4.6 0.53 0.549 0.633 0.857 0.582 0.586 0.59
X4.7 0.495 0.475 0.62 0.787 0.551 0.568 0.508
X4.8 0.586 0.608 0.701 0.815 0.645 0.643 0.613
X5.1 0.498 0.57 0.613 0.622 0.769 0.494 0.594
X5.2 0.634 0.722 0.724 0.578 0.894 0.434 0.649
X5.3 0.679 0.777 0.777 0.624 0.914 0.475 0.697
X5.5 0.403 0.483 0.545 0.411 0.707 0.418 0.485
X6.1 0.386 0.4 0.551 0.588 0.522 0.954 0.487
X6.2 0.384 0.456 0.551 0.64 0.525 0.95 0.47
Y 0.63 0.664 0.705 0.662 0.741 0.503 1
Table 4. Value of Discriminant Validity (Cross Loading)

Variable Cronbach's alpha rho A Composite Reliability AVE

X1 0.807 0.815 0.886 0.723

X2 0.876 0.878 0.888 0.572

X3 0.891 0.893 0.892 0.674

X4 0.936 0.939 0.947 0.69

X5 0.841 0.861 0.857 0.563

X6 0.897 0.898 0.951 0.907

The results of processing questionnaire data with SEM-PLS software obtained inner model test with R-Square shown

in Table 5.

Table 5. Inner Model Test (R-Square)

Y

R-square  Adjusted R-square

0.609

0.600
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Based on the table above, it can be seen that the R-Square for improving the performance of public construction
procurement at the Construction Service Selection Center (CSSC) is 0.609 or 60.9%. Based on the table above, the R-
Square value is in the range of 50-75 (substantial), which means it has good goodness of fit.

The results of processing questionnaire data with SEM-PLS software obtained inner model tests with Path
Coefficients are shown in Table 6.

Table 6. Inner Model Test (Path Coefficients)

X1 X2 X3 X4 X5 X6 Y

X1 0.126
X2 0.053
X3 0.089
X4 0.166
X5 0.407
X6 0.034
Y

The direction of variable influence can be derived from the results of this study as follows.

e X1 (Regulation) has a POSITIVE effect on Y (Procurement Performance)

X2 (Organization) has a POSITIVE effect on Y (Procurement Performance)

X3 (Human Resources) has a POSITIVE effect on Y (Procurement Performance)

X4 (Information Systems) has a POSITIVE effect on Y (Procurement Performance)

X5 (Business Process) has a POSITIVE effect on Y (Procurement Performance)

X6 (Monitoring & Evaluation) has a POSITIVE effect on Y (Procurement Performance)

These results show that variables X1 (regulation), X2 (organization), X3 (human resources), X4 (information
systems), X5 (business processes), and X6 (monitoring & evaluation) show a positive influence on Y (performance of
goods and services procurement). These results indicate that these six variables are Critical Success Factors for Goods
and Services Procurement in Indonesia.

4.2.3. Model Results: Inner Model Test (Significance T-Statistic)

The results of processing questionnaire data with SEM-PLS software obtained inner model test with Significance T-
Statistic shown in Table 7.

Table 7. Inner Model Test (Significance T-Statistic)

Real Sample Sample Average Standard Deviation T-Statistic

©) (M) (STDEV) (sTDEV|) -values
X1-Y 0.901 0.891 0.07 2.713 0.003  Positive
X2 Y 0.461 0.471 0.072 2.027 0.021  Positive
X35 Y 0.561 0.611 0.082 2.894 0.029  Positive
X4 Y 0.631 0.671 0.092 2.775 0.038  Positive
X5 Y 0.971 0.941 0.063 3.118 0.001  Positive
X6 - Y 0.380 0.310 0.075 2.039 0.049  Positive

Testing the primary speculation appears that the relationship between administrative factors and the execution of the
Construction Project leads to a way coefficient esteem of 0.901 with a t-value of 2.713. The t-value is more prominent
than the t table (1.960), and the P-esteem is less than 0.005. This result means that control includes a positive and
noteworthy relationship with progressing Construction Services Selection Implementation Centre’s capacity to become
a solid acquirement specialist in Indonesia.

Testing the second hypothesis revealed that the relationship between organizational variables and construction
project performance yielded a path coefficient value of 0.461 and a t-value of 2.027. The obtained t-value is greater than
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the t-table (1.960), and the p-value is less than 0.005. This result means the organization is building positive and
meaningful relationships to improve Construction Services Selection Implementation Centre’s ability to become a
trusted sourcing agent in Indonesia.

The results of testing the third hypothesis show that the relationship between the Human Resources variable and the
performance of the Construction Project Procurement leads to a path coefficient value of 0.561 with a t value of 2.894.
The t value obtained is greater than the t table (1.960), and the P value is less than 0.005. This result means that Human
Resources (HR) has a positive and significant relationship with improving Construction Services Selection
Implementation Centre’s ability to become a reliable procurement agent in Indonesia.

The results of testing the fourth hypothesis show that the relationship between the Information System variable and
the performance of the Construction Project Procurement leads to a path coefficient value of 0.631 with a t value of
2.775. The t value obtained is greater than the t table (1.960), and the P value is smaller than 0.005. This result means
that the Information System has a positive and significant relationship with improving Construction Services Selection
Implementation Centre’s ability to become a reliable procurement agent in Indonesia.

The results of testing the fifth hypothesis show that the relationship between the Business Process variable and the
performance of the Construction Project Procurement leads to a path coefficient value of 0.971 with a t value of 3.118.
The t value obtained is greater than the t table (1.960), and the P value is smaller than 0.005. This result means that the
Business Process has a positive and significant relationship with improving Construction Services Selection
Implementation Centre’s ability to become a reliable procurement agent in Indonesia.

The results of testing the sixth hypothesis show that the relationship between the Monitoring & Evaluation variable
and the performance of the Construction Project Procurement leads to a path coefficient value of 0.380 with a t value of
2.039. The t value obtained is greater than the t table (1.960), and the P value is less than 0.005. This result means that
Monitoring & Evaluation has a positive and significant relationship with improving Construction Services Selection
Implementation Centre’s ability to become a reliable procurement agent in Indonesia.

4.2.4. Inner Model Test Result (Model Fit)

As a result of this research, we created a model and tested whether the model we created was good. To calibrate the
model, the researchers used an internal model test (model fit) (see Figures 3 to 5). The internal model test (model
goodness of fit) is a value that indicates how good the investigated model is. Tolerances are measured against the values
displayed on NF1 in PLS (See Table 8).
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Figure 5. Inner Model Test (Model Fit) for Respondent Data > 5 Years
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Table 8. Inner Model Test Value (Model Fit)

Saturated model  Estimated model

SRMR 0.067 0.067
d_ULS 2,536 2,536
dG 1,116 1,116
Chi-square 1,606,184 1,606,184
NFI 0.770 0.770

The calculated results show that the Model Fit value is the NFI value = 0.770. It means that the NFI value has shown
that the model built is good. The percentage of the model produced is obtained by NFI x 100%, so the ratio of the model
built is obtained by NFI = 0.770x100% = 77.0% Fit model. It means that the sustainable construction model built has
77.0% declared fit and can be implemented in the goods and services procurement unit.

4.3. Hypothesis Testing

Hypothesis testing is utilized to test whether there is an impact of exogenous factors on endogenous factors. The test
criteria state that if T-Statistic > T-table (1.96), it is famous that exogenous factors have a positive and noteworthy
impact on endogenous factors. The results of significance testing are shown in Table 9.

Table 9. Inner Model Test (Significance T-Statistic)

Hypothesis Factors Result
1 Regulation Accepted
2 Organizational Accepted
3 Human Resource Accepted
4 Information System Accepted
5 Business Process Accepted
6 Monitoring & Evaluation Accepted

5. Conclusions
The equation obtained from the results of this data analysis is:

Y1 =0.901X1+0.461X2 + 0.561X3 + 0.631X4 + 0.971X5+ 0.380X6 1)
The magnitude of the regulatory variable value of 90.1% means that the regulatory variable in this study influences
the ability of the Construction Services Selection Implementation Centre to become a reliable procurement agent in
Indonesia by 90.1%.

The magnitude of the organizational variable value of 46.1% means that the organizational variables in this study
influence the ability of the Construction Services Selection Implementation Centre to become a reliable procurement
agent in Indonesia by 46.1%.

The value of the Human Resources variable, namely 56.1%, means that the Human Resources (HR) variable in this
study influences increasing the Construction Services Selection Implementation Centre’s ability to become a reliable
procurement agent in Indonesia by 56.1%. The magnitude of the value of the Information System variable, namely
63.1%, means that the Information System variable in this study influences the ability of the Construction Services
Selection Implementation Centre to become a reliable procurement agent in Indonesia by 63.1%.

The magnitude of the Business Process variable value of 97.1% means that the Business Process variable in this
study influences increasing the Construction Services Selection Implementation Centre’s ability to become a reliable
procurement agent in Indonesia by 97.1%.

The value of the Monitoring & Evaluation variable, namely 38%, means that the Monitoring & Evaluation variable
in this study influences the ability of the Construction Services Selection Implementation Centre to become a reliable
procurement agent in Indonesia by 38%.

The value of the Monitoring & Evaluation variable, namely 38%, means that the Monitoring & Evaluation variable
in this study influences the ability of the Construction Services Selection Implementation Centre to become a reliable
procurement agent in Indonesia by 38%.
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