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INTRODUCTION

Construction project implementation, particularly in the healthcare
infrastructure sector, is a complex system that requires integration between
planning, design, and construction implementation. Project success is
determined not only by the completion of physical work but also by the project's
ability to meet key performance parameters, namely cost efficiency and
timeliness, which are part of the triple constraint concept in project management,
as explained by the Project Management Institute (Project Management & 2021).

The procurement method most commonly used today is the conventional
method, which separates the contract for the planning (design) and construction
phases. Although the conventional method is often used, the long procurement
period causes delays in project procurement. Therefore, an alternative
procurement method is needed, namely the Design and Build Method, which is
expected to offer many advantages over the conventional method. Design and
Build is another procurement method for goods/services where the planning
phase is implemented in the same contract as the construction phase.

In recent years, the Design and Build (DnB) scheme for construction
projects has become a widely used approach in public infrastructure
development in Indonesia, including in the healthcare sector. This scheme
provides flexibility in project implementation because the planning and
construction processes can run parallel. However, this flexibility comes with
significant consequences, particularly during the design development stage. One
major consequence is that initial planning documents, such as the Basic Design
and the Document of Provisions of the Commitment Making Officer (DKPPK),
are often not yet at a level of technical maturity that is ready for immediate
implementation in the field. (Ministry of Public Works and Public Housing,
2021).

Within the contractual framework, the Basic Design and the DKPPK are
considered as binding contractual documents for all parties. This means that all
subsequent design development processes, including the preparation of the
Detailed Engineering Design (DED), must refer to these two documents.
However, in practice, this situation creates a complex dynamic. On the one hand,
service providers are required to comply with the contractual documents, but on
the other hand, technical demands in the field require adjustments, refinements,
and even corrections to these documents.

In the West Muna Regency Regional General Hospital (RSUD)
construction project, which is part of the Ministry of Health's PHTC Batch 3
Program, and based on project documents, coordination meeting minutes, and
technical discussion results, indicate that the DED development process did not
proceed linearly as expected in the project planning. Instead, the process was
iterative, with repeated design revisions, the need for technical clarification, and
adjustments to field conditions not fully accommodated in the initial documents.

The problems in this study include the quality of the Basic Design which
has not fully met the technical requirements of hospital buildings, especially in
the aspects of patient circulation, critical space dimensions, and functional
zoning of space, resulting in changes in area and concept at the DED
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development stage which have the potential to impact the technical aspects,
costs, and project implementation time. Likewise, there are indications of
inconsistencies or differences between the DED development and the DKPPK,
one of which is related to the earthquake map contained in the DKPPK which is
still in 2017, while the DED development uses the latest earthquake map in 2024,
thus having implications for the dimensions of columns, beams in the calculation
of the DED development structure, this indicates a deviation between the
contractual aspects and the technical considerations of the design consultant.
Project data shows that from the beginning of the contract signing on March 11,
2026, to May 2026, there have been several coordinations regarding design
changes, and the percentage of changes until May 2026 is 60%. As the following
secondary data (Design & Ministry of Health, n.d.).

The dynamics of these problems are further exacerbated by the multi-
stakeholder approval mechanism. The DED development document must be
approved not only by the project team itself but also by a multidisciplinary team
of experts from the Ministry of Health, as well as by the national supporting
hospitals. Each party has different standards and perspectives, so the approval
process often requires multiple revisions before reaching agreement.

Previous research generally addresses general factors hindering
construction projects, such as design changes, coordination, and managerial
constraints, without elaborating on how the quality of the Basic Design, as the
initial reference document, affects the performance of DED development in
healthcare facility design and build projects (Ramadhan, 2025). Previous research
rarely includes actual field conditions as a determinant of DED development
quality (Permadi & Wiguna, 2025). Most studies view field conditions only as an
external factor of delay, not as a latent variable that affects design development
performance. In addition, studies related to field conditions generally focus more
on the technical aspects of geotechnical or design rework, without integrating
their influence on the overall performance of DED development. that PLS - SEM
is effectively used to analyze the influence of contractor performance factors
consisting of, (1). Quality Management. (2). Environmental Management. (3.)
Occupational Safety and Health Management (K3 / Safety & Health
Management) on stakeholder satisfaction in construction rehabilitation projects
in Malang City. (Ardhiansyah et al., 2023). In addition, recent studies also show
that design risk has a significant relationship with overall project performance
(Purba et al., 2021). Likewise, to identify the elements that influence and are most
influential in the purchase of goods and facilities for road concreting rebate work
in Gattareng Village, Gantarang District, Soppeng Regency. (Hasyim et al., 2024).

The PLS-SEM method is also very effective for: (1). Determining contractor
selection criteria that influence project performance. (2). Analyzing the
relationship between contractor selection criteria and project performance. (3).
Determining the optimal contractor selection strategy. (Nurcholis et al., 2023).

The novelty of this research lies in the development of a conceptual model
that integrates three main constructs: (1) Basic Design Quality, (2) Compliance
with the DKPPK, and (3) Conformity to field conditions to explain the
performance of DED development in a Design and Build-based hospital project.
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A comprehensive analysis reveals that DED development in the West
Muna Regency Regional Hospital project follows a complex cycle: a suboptimal
initial document, requiring interpretation and adjustment, a multi-party
approval process, repeated revisions, adjustments to field conditions, and re-
approval. This cycle directly impacts DED development performance,
particularly in terms of time and cost.

To analyze this relationship, the Partial Least Squares Structural Equation
Modeling (PLS-SEM) approach was used. This method was chosen because it
accommodates latent variables measured through indicators and can be used to
analyze complex models with a limited sample size (Hair & Alamer, 2022).
Furthermore, PLS-SEM has the ability to identify the dominant factors that most
influence the dependent variable, making it highly suitable for the objectives of
this study.

Previous research has shown that PLS-SEM is effective for analyzing the
influence of contractor performance factors, including: (1) Quality Management,
(2) Environmental Management, and (3) Occupational Safety and Health
Management (K3) on stakeholder satisfaction in construction rehabilitation
projects in Malang City (Ardhiansyah et al., 2023). Furthermore, recent studies
have shown that design risk has a significant relationship with overall project
performance (Purba et al., 2021). Similarly, it is also used to identify the most
influential and influential elements in the procurement of goods and facilities for
road concreting rebate work in Gattareng Village, Gantarang District, Soppeng
Regency (Hasyim et al., 2024). The PLS-SEM method is also very effective for: (1)
Determining contractor selection criteria that influence project performance. (2)
Analyzing the relationship between contractor selection criteria and project
performance. (3) Determining the optimal contractor selection strategy.
(Nurcholis et al., 2023).

The results of this study are expected to not only provide academic
contributions in the development of SEM-based analysis models in the field of
construction management, but also provide practical benefits for project
stakeholders, particularly in improving the quality of decision-making during
the design development stage. Thus, this research has strategic value in
supporting the success of construction projects, especially in the healthcare
sector, which has a high level of complexity and urgency.

Based on the background description, the problems in this research can be
identified as follows, how are the implications of project time implementation on
dominant variables that influence DED development performance using the
CPM (Critical Path Method) method?

THEORETICAL REVIEW

Previous research conducted by Widha Ardhiansyah, Hanie Teki
Tjendani, Budi Witjaksana, in 2023 with the title Analysis of Contractor
Performance on Stakeholder Satisfaction in Construction Expenditure Project
Rehabilitation of Malang City Using the PLS Method. This study aims to analyze
the influence of contractor performance factors consisting of: (1) Quality
Management, (2) Environmental Management, (3) Occupational Safety and

1724



Formosa Journal of Science and Technology (FIST)
Vol. 5, No. 7, 2026: 1721-1732

Health Management (K3 / Safety & Health Management) on stakeholder
satisfaction in construction rehabilitation projects in Malang City. The study
population was project stakeholders with a sample of 45 respondents. Data
analysis used the SEM-PLS (Structural Equation Modeling - Partial Least Square)
method. The results of the study show that: (1) Quality management has no
significant effect on stakeholder satisfaction (2) Environmental management has
a significant effect (3) K3 management has a significant effect. (Ardhiansyah et
al., 2023).

Previous research conducted by Mochamad Nurcholis, Budi Witjaksana,
and Hanie Teki Tjendani in 2023 was titled "Contractor Selection Criteria Factors
at PT. The Influence of Wasis Nugraha's Work Performance on the Tlogomas
Family Bridge Construction Project, Malang City." This study aimed to (1)
determine contractor selection criteria that influence project performance, (2)
analyze the relationship between contractor selection criteria and project
performance, and (3) determine the optimal contractor selection strategy.
(Nurcholis et al., 2023).

The research method used a descriptive quantitative approach with a case
study model. The sample consisted of 107 respondents who were employees of
PT. Wasis Karya Nugraha and directly involved in the Tlogomas Bridge
construction project.

Data processing used the Partial Least Square (PLS) method. The results
showed that: (1) Contextual Performance, Task Performance, and Network
Performance influenced project performance, (2) the level of influence between
variables was high, and (3) the best strategy was consistency in considering
contractor selection criteria factors.

Previous research conducted by Ridwan, Budi Witjaksana, Jaka Purnama
in 2025, entitled High-Level Risk Analysis in the Construction Project of RSUD
Dr. H. Slamet Martodirdjo in Pamekasan. The objectives of this study are: (1).
Identify the main risks that affect project completion, (2). Analyze the risk level,
(3). Formulate effective mitigation strategies.

The methods used are: (1). Survey method with population and sample
Population, (a). All project stakeholders, (b). Sample: 50 respondents, (c).
Technique: purposive sampling (2). Analysis using the Severity Index and
Probability and Impact Matrix. Research results (1). Risk Identification, (a). Total
risks 25 risks. (b). High-level risks 8 main risks. (2). High-Level Risk: (a).
Implementation Method Errors caused by: Inconsistencies in planning with
implementation and lack of technical understanding, which impacts rework,
delays, cost overruns. (b). Material delays caused by logistical issues, limited
inventory, and administrative obstacles necessitate systematic risk management
and data-driven mitigation.

Previous research conducted by Wiwik Nurdianti in 2025 entitled
"Evaluation of the Implementation of the Design and Build Method in the Kediri
Regency Stadium Construction Project." This study aimed to determine the
perceptions of stakeholders: Owner, Construction Management Consultant,
Contractor, and Evaluation Team regarding the implementation of the Design
and Build method. It also analyzed the obstacles encountered and identified
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potential improvements to enhance the performance of future Design and Build
projects.

The research method used was descriptive quantitative. Data were
collected from literature reviews, field data, and questionnaires. The
questionnaires were administered to 27 respondents: 4 from the Contractor, 5
from the Construction Management Consultant, 6 from the Housing and
Settlement Agency, and 12 from the Evaluation Team. The analysis was then
conducted using the mean arithmetic.

METHODOLOGY

This research was conducted on the construction project of the West Muna
Regency Regional General Hospital (RSUD), which is part of the Fastest Best
Results (PHTC) Program managed by the Ministry of Health of the Republic of
Indonesia under a Design and Build contract scheme. The RSUD is located in
Southeast Sulawesi Province, located in the Bumi Praja Laworo office complex,
Lombu Jaya village, Sawerigadi district, West Muna Regency, as seen in the
image below.

The main instrument in this study was a structured questionnaire

developed based on the research variable indicators. The instrument was used to
collect data. Data collection was carried out through the distribution of
questionnaires using Google Forms. The questionnaire used a Likert scale of 1-
5, reflecting respondents' level of agreement with the statements provided.
The use of questionnaires was based on their ability to collect perceptual data
systematically and measurably. According to Sagaf & Praktik (2025),
questionnaires are an effective instrument in quantitative research for measuring
latent variables. Each respondent was given a questionnaire, where each
statement was scored based on the respondent's answer to obtain quantitative
data (W. Zhang et al., 2024).

The list of statements presented to respondents was sourced from the
results of Focus Group Discussions (FGDs).
Data Collection Procedures

Data collection is the process of gathering research data, then processing
and formulating it, and analyzing it to provide answers to the hypotheses.

In this study, the data used is divided into two main types: primary data and
secondary data. This classification aims to clarify data sources, acquisition
methods, and the role of each in supporting the performance of the DED
development in the Ministry of Health's PHTC Batch 3 Design and Build project.
a. Primary data is data obtained directly from primary sources through
interactions with respondents involved in the project. This data is a key
component of the research because it is used to conduct quantitative risk
measurements and analysis. In the context of this research, primary data was
obtained by distributing questionnaires to respondents selected based on
purposive sampling criteria.

These respondents consisted of parties directly involved in the project,
such as the PPK (Committee for Development Planning), the technical team, the
construction management consultant, and the Design and Build contractor.
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b. Secondary data is data obtained from indirect sources, namely through
documents, archives, and literature relevant to the research. This data serves
as a support to strengthen the analysis, provide context, and assist in the
process of identifying risk variables. In this study, secondary data was
obtained from various sources, such as Project Documents: Basic Design
(initial drawings and specifications), PPK Provisions Documents (DKPPK),
Contract Documents, Planning Documents, DED development meeting
documents, DED development improvement documents, and other project
documents.

Data Analysis Techniques

According to (Hasyim et al., 2024), PLS is an alternative approach that
shifts from covariance-based SEM to variance-based SEM. Covariance-based
SEM generally tests causality or theory, while PLS is more of a predictive model.
However, the difference between covariance-based SEM and component-based
PLS lies in the use of structural equation models to test or develop theories for
predictive purposes.

The analysis technique in this study uses PLS and CPM techniques, with
the following stages:

a. The first stage is to test the measurement model, which tests the construct
validity and reliability of each indicator.

b. The second stage is to test the structural model, which aims to determine the
influence between variables or correlation between the measured constructs
using the PLS t-test.

c. The analysis of the implications for project time on the dominant variables
influencing DED development performance uses the Critical Path Method
(CPM).

d. After the dominant variables are identified through PLS-SEM analysis,
further analysis is conducted using the Critical Path Method (CPM) to
measure project implementation time.

Validity and Reliability

This study used a questionnaire to collect data. To determine the validity
and reliability of the questionnaire, the researchers used SmartPLS 4.1.1.8. The
validity testing procedure used convergent validity, which involves correlating
item scores (component scores) with construct scores, which then generates a
loading factor value. A high loading factor is considered high if a component or
indicator correlates more than 0.70 with the construct being measured. However,
for early-stage research, a loading factor of 0.5 to 0.6 is considered sufficient (Hair
& Alamer, 2022).

Reliability indicates the extent to which results or measurements are
trustworthy and provide relatively consistent measurement results after multiple
measurements. To measure the reliability of research variables, the alpha
coefficient or Cronbach's alpha and composite reliability are used. Measurement
items are considered reliable if their alpha coefficient value is greater than 0.6
(Icuk et al., n.d.).

Structural (Inner) Model

The purpose of the structural model test is to see the correlation between

the measured constructs which is the t-test of the partial least square itself. The

1727



Khohar, Witjaksana, Patriadi

structural or inner model can be measured by looking at the R-Square value of
the model which shows how much influence between variables in the model.
Then the next step is to estimate the path coefficient which is the estimated value
for the path relationship in the structural model obtained by the bootstrapping
procedure with a value considered significant if the t-statistic value is greater
than 1.96 (significance level 5%) or greater than 1.65 (significance level 10%) for
each path relationship.

RESULTS AND DISCUSSION
Implications of Dominant Factors on Project Time with the CPM Method

In terms of time, inconsistencies in field conditions led to an iterative and
repetitive design process, prolonging the finalization of the DED document. This
resulted in mobilization delays, delayed construction schedules, and potentially
exceeding the established contract deadline.

Given that this project is part of the Ministry of Health's PHTC Batch 3
Program, which has a tight completion target, the dominant influence of field
conditions on the DED development performance serves as an important
reminder for project management to prioritize comprehensive field surveys and
investigations before and during the design development process. Delays in DED
completion directly impact project completion.

Analysis of planned and realized implementation time is a crucial step in
assessing the effectiveness of time management in the Ministry of Health's PHTC
Batch 3 Project, under the Design and Build contract for the West Muna Regency
Regional Hospital. Implementation time data is obtained from the contract's
Time Schedule, with a remaining duration of 295 calendar days and 43 weeks.
Meanwhile, actual realization data is collected from weekly progress reports
reflecting work achievements per week. As of this research, the progress for
Week 12 is as follows: Cumulative Planned Progress for Week 12 = 5.820%,
Cumulative Realization = 2.871%, resulting in a deviation of -2.949%, with a
remaining implementation time of 295 calendar days or 43 weeks.

Secondary data in the form of an S-curve schedule is processed into
activity data and analyzed for dependencies. The next step is to identify activities
according to the logic of the work stages and their dependencies.

Analysis of CPM Results

Critical Path Method (CPM) analysis was conducted to identify activities
that directly determine the project completion time. The PLS-SEM analysis
previously used to identify the dominant factors influencing the performance of
Detailed Engineering Design (DED) development. CPM analysis was used to
determine the implications of these dominant factors on the overall project
implementation time.

Based on the CPM calculation results for the network planning of the West
Muna Regency Hospital construction project, with a remaining contract duration
of 295 calendar days, the project completion duration based on the actual
network was 343 days. Therefore, there is a time deviation of 343 - 295 = 48
calendar days. These results indicate that without any crashing or resource
leveling actions, the project could potentially experience a 48-day delay from the
contract target.
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a. Critical Path Analysis
The results of the ES, EF, LS, LF, and Total Float calculations indicate that
the project's critical path consists of the following activities:
e CCC (Planning and Permitting Work)
e A (Foundation Work)
e B (Earthwork)
e C (Floor 1 Structural Work)
e D (Floor 2 Structural Work)
e E (Floor 3 Structural Work)
e ] (Floor 3 Architectural Work)
e O (Floor 3 Interior Work)
e R (Floor 3 Furniture Work)
e AV (Testing and Commissioning)
e AW (Handover or PHO)

Because all these activities have a Total Float (TF) of 0, each one-day delay
in any of these activities will result in a one-day delay in the overall project
completion.

Structural Work as a Driver in the Early Stage of the Project
In the early phase of the project, the activities: CCC - A — B - C — D — E,
constituted the critical path for the construction of the West Muna Regency
Hospital building. Cumulatively, these activities took: 52 + 35 + 19 + 36 + 20 + 20
=182 days, or approximately 53.1% of the total project duration.
3rd Floor Architecture Drives Project Duration

The CPM results show that activity J, 3rd Floor Architecture, has a TF=0
and a duration of 97 days, making it one of the longest activities in the project.
Technically, this condition can be explained by the fact that the third-floor houses
two operating theaters (Operating Theaters), which have a higher level of
complexity than other functional spaces. The architectural work for the operating
theaters includes:

e Sterile partitions;

e Hermetic doors;

e Operating room wall panels;

e Operating room modular ceilings;
e Conductive vinyl flooring;

e Integration with the HVAC system;
e Integration of medical gases;

e Integration of surgical equipment.

Given this level of complexity, the third-floor architectural work will
determine when interior work and commissioning can begin.
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CONCLUSION AND RECOMMENDATION

Based on the results of the Critical Path Method (CPM) analysis, the
project completion duration was 343 days, 48 days longer than the remaining
contract duration of 295 days. The project's critical path consists of Planning and
Permitting, Foundation, Earthwork, Floor Structure 1-3, Floor 3 Architecture,
Floor 3 Attached Interior, Floor 3 Loose Furniture, Testing and Commissioning,
and Handover. These activities have a Total Float value of zero and therefore
directly control the project duration.
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