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Abstract

Project fragmentation can be understood as breaking down the construction work into
several parts due to the complexity and massive scale of a project. Initially, this division was
intended to focus work on specific sectors, ensuring precision, speed, and guaranteeing Project
Performance. However, high levels of fragmentation can result in a lack of integration between
parts of the project, which can adversely affect both the implementation process and the final
outcome of the project. One such adverse effect is project delay, which can diminish project
performance, as seen in the X PEB steel construction project. Previous studies have identified
an approach to improve project quality through the implementation of supply chain management
(SCM). Therefore, this study examines the impact of fragmentation on SCM concerning project
performance, comparing the effect of SCM on performance under conditions of high
fragmentation versus when fragmentation is disregarded in the PEB steel construction project.
The results show that SCM influences performance by 51%. This analysis indicates that SCM
plays a crucial role in achieving the performance of PEB steel construction projects. When
project fragmentation is assumed to be non-existent, SCM's influence on project performance
is even greater, reaching 82%, indicating that SCM has a significant impact on project
performance and serves as a solution to maintaining project performance. This study concludes
that fragmentation serves as a moderating variable affecting project performance in PEB steel
construction.
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1. Introduction

Construction projects, during their execution from start to finish, often face challenges
related to project fragmentation. Complex construction projects are frequently divided into parts
managed separately by contractors, subcontractors, or third parties. Project fragmentation can
be defined as breaking down the construction work into several parts due to the complexity and
scale of a project [1]. This division is done to focus the work on their respective sectors. This
can lead to a lack of integration between project parts, negatively impacting both the execution
process and the project's final outcome, one of which is project delay, which can alter the
performance of a project. Empirical analysis of management function failures in terms of project
delays reveals several factors: poor construction planning, poor construction schedule control,
poor project schedule direction, and poor organization of project finances[2].

Previous research has found that an approach to addressing project fragmentation is
through the implementation of supply chain management (SCM) concepts [3]. Supply chain
management (SCM) is an integrated flow from upstream to downstream involving parties in the
construction project, namely the owner, consultant, contractor, subcontractor, and supplier, for
the project's success [4]. SCM indicators integrate various efforts to manage and regulate the
total flow in a supply chain network from suppliers to end consumers. Managing supply chain
management is a crucial step adopted to enhance quality and efficiency in productivity as well
as optimize value achievement and provide satisfaction to service users [5]. However, project
fragmentation in supply chain management becomes more complex and challenging. A deep
understanding of how project fragmentation can affect the management of the project's supply
chain in the construction industry is needed to support the performance of the project [6].

Optimal project performance is essential in achieving project goals, whether in terms of
cost, time, quality, or customer satisfaction. Ineffective project fragmentation can impact overall
project performance [7]. Therefore, research is needed to understand the influence of project
fragmentation on project performance in the context of the pre-engineering building steel
structure industry. In Project X, supply chain management has been applied in the pre-
engineering building (PEB) system; however, project delays still occur. This is the urgency that
drives the researcher to study the above phenomenon.

2. Research Method

The type of research used in this study is quantitative research. Quantitative research
is a research method based on positivist philosophy, which is used to study a specific population
or sample, typically with random sampling, and data is collected using research instruments.
Then, the data is analyzed quantitatively/statistically with the aim of testing predetermined
hypotheses [8].

Quantitative research has an important goal in conducting measurements, which is the
center of measurement [9]. This is because the results of measurements can help in
understanding the fundamental relationship between empirical observations and the data
collected quantitatively. The steps to be taken during the preparation of the thesis on "The
Influence of Project Fragmentation on Supply Chain Management and Project Performance (a
study on pre-engineering building steel structures)".

2.1 Population and Sampling

The term population in research refers to the complete group of participants being
investigated. Population refers to the total number of research subjects [10]. The population is
a generalization area made up of items or individuals with specific features and characteristics
that the researcher has chosen to study and from which conclusions will be generated.
Respondents in this study include implementing contractors, planning consultants, project
owners, suppliers, and vendors who have previously or currently worked on pre-engineered
building (PEB) steel construction projects in Indonesia [11]. Data collection for these studies
was done through observational approaches.

Sample as a subset of a population that represents its characteristics. This study's
sample includes data from 31 respondents as well as observations from the Rich Valley
Indonesia project. The selection criteria were carefully chosen by the researcher to guarantee
that the sample correctly reflects the population's characteristics. A representative sample is
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essential for producing data that reflects the greater population[12]. The findings from the
research sample can then be extended to the entire population without prejudice. Bias arises
when sample selection is based on subjective factors, resulting in biased findings.

Table 1. Sample Criteria for Implementing Contractors, Planning Consultants, and Project
Owners

Criteria Details

Bachelor's degree (S1) in civil engineering, architecture, or
related fields in construction

Involvement in pre-engineering building (PEB) steel structure
construction work

General Manager, Manager/Site Manager, Project Manager,
Job Positions QC Engineer, Design Engineer, Production Engineer, Site
Engineer, and related positions

Minimum Education Level

Experience

Age Range 25— 60 years old

The sample selection criteria for implementing contractors, planning consultants, and
project owners were designed to ensure that participants possess relevant qualifications and
experience in the context of PEB steel structure construction projects [13]. As shown in Table
1, participants are required to have a minimum educational qualification of a Bachelor's degree
(S1) in civil engineering, architecture, or a related field. Furthermore, they must have been
involved in PEB steel structure construction work, ensuring that they have practical knowledge
and experience. The specified job positions, such as General Manager, Project Manager, and
various engineering roles, guarantee that only individuals with substantial authority and
expertise are included in the sample. The age range of 25 to 60 years captures professionals at
various stages of their careers, ensuring diversity in experience levels.

Table 2. Sample Criteria for Suppliers and Vendors
Criteria Details
Handling pre-engineered building (PEB) steel structure
construction work

Experience

Knowledge Understanding the procurement process until delivery onsite

. Procurement, Finance, Cost Estimation, and Production
Job Positions

departments
Minimum Education Level | Bachelor's degree (S1)
Age Range 25— 60 years old

Table 2 outlines the sample criteria for suppliers and vendors involved in the supply
chain management of PEB steel structure construction projects. The criteria emphasize the
importance of practical experience in handling PEB construction work, with a particular focus on
understanding the procurement process, from raw material selection to onsite delivery. The
specified job positions in procurement, finance, cost estimation, and production departments
ensure that only those directly influencing supply chain management are included. Similar to the
criteria for contractors and consultants, the minimum education level is set at a Bachelor's
degree (S1), and the age range of 25 to 60 years ensures that participants have varying levels
of experience.

These sample criteria are designed to represent the key stakeholders involved in the
construction process and supply chain management of PEB steel structures. By adhering to
these criteria, the study ensures that the sample is representative of the population, enabling
the research to produce valid and reliable conclusions that can be generalized to the entire
population [14].
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2.2 Operational Definition and Measurement of Variables

An operational definition is an abstract concept formulated to facilitate the measurement
of variables [15]. It serves as a guide for conducting research activities and details the variables
emerging from a study into more specific, measurable indicators [16]. The following are the
operational variables for this study, categorized into three main groups: Fragmentation of Project
(2), Supply Chain Management (SCM) (X), and Project Performance (Y). Each variable is
broken down into dimensions and corresponding indicators, which provide the basis for data
collection and analysis.

Fragmentation of Project (Variable Z) encompasses five main dimensions: Design and
Construction Separation (z1), Scope of Knowledge (z2), Integration (z3), Barriers (z4), and
Diversity Separation (z5). These dimensions represent the challenges in project execution,
including communication barriers, coordination problems, and knowledge gaps between project
participants [17]. These factors are crucial in determining how well the project operates and
influence the overall performance [18].

Supply Chain Management (Variable X) focuses on essential processes such as
Production (X1), Supply (X2), Inventory (X3), Location (X4), Transportation (X5), and
Information (X6). These dimensions are critical for ensuring the timely and efficient delivery of
materials, maintaining adequate inventory levels, and managing supplier relationships, all of
which impact the project's progress and performance.

Project Performance (Variable Y) assesses the success of the project through several
management areas: Project Integration Management (Y1), Project Scope Management (Y2),
Project Schedule Management (Y3), Project Cost Management (Y4), Project Quality
Management (Y5), and Project Resource Management (Y6). These dimensions cover the
effectiveness of project monitoring, cost control, scheduling, quality assurance, and resource
allocation, which are key indicators of a project’s success [19].

Table 3. Operational Definitions for Fragmentation of Project (Z)
Dimension Indicators

Lack of communication feedback between sectors, lack of interaction
between contractors & design, lack of ownership, confrontational
culture, sequential nature of construction activities, limited
communication in the supply chain, language and cultural differences,
Design and limited essential information among related parties, communication
Construction between contractors and subcontractors, interaction between specialists
Separation (z1) and procurement for goods delivery, premature material procurement,
large-scale material procurement without considering actual site
production, design changes, limiting client involvement, lack of continuity
and responsiveness, client’s lack of focus, reducing expert contributions
while contractors make design decisions

Sufficient information from previous phases, adequate information from
Scope of other consultants, interpersonal relationships, not blaming individuals,
Knowledge (z2) improved prediction of time and cost, ease of access to information, role
of IT, good relationships with other members

Participation, common goals, lateral relationships (regular meetings),
Integration (z3) focus on end-users, office availability on-site, mutually beneficial
outcomes, lateral relationships (direct contact), self-regulating teams

Organizational boundaries, cultural boundaries, language barriers,

Barriers (z4) expertise boundaries, coordination issues, customer absence, learning
problems
Diversity Diversity, resolving differences or conflicts, understanding information

Separation (z5) from other experts
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Table 1 presents the operational definitions for the Fragmentation of Project (Z)
variable. This table breaks down key aspects such as Design and Construction Separation,
Scope of Knowledge, Integration, Barriers, and Diversity Separation, highlighting critical
indicators that influence project fragmentation [20]. These indicators, such as communication
gaps, limited information, and organizational boundaries, play a significant role in how different
teams interact and execute tasks, ultimately affecting project success [21].

Table 4. Operational Definitions for Supply Chain Management (X) and Project Performance

(Y)
Variable Dimension Indicators
. Volume suitability, product type
Production (X1) suitability, product quality control.
Selecting raw material suppliers, cost
Supply (X2) reduction, speed, supplier flexibility.
Availability of suitable stock, meeting
Inventory (X3) market demand, stability of material
procurement.
Supply Chain Strategic location, tax and tariff
Management (X) | Location (X4) suitability, supplier distance from
customers.
Transportation mode  selection,
Transportation (X5) timeliness of delivery, and shipping
costs.
Clarity of information, inter-party
Information (X6) communication, maintaining
accurate information.
Monitoring and controlling project
Integration Management work,  material  transportation,
(Y1) integrated change control, flexibility,
prioritization.
Scope Management (V2) Scopg validation, planning and
Project stability, scope control.
Performance (Y) | Schedule Management (Y3) | Schedule control, project duration.
Cost Management (Y4) Cost control, productivity, planning.
Quality control, production control,
Quality Management (Y5) project supervision, defect rate,
material quality.
Resource Management (Y6) | Resource control.

Table 2 outlines the operational definitions for Supply Chain Management (X) and
Project Performance (Y). For Supply Chain Management, it covers essential dimensions like
Production, Supply, Inventory, Location, Transportation, and Information, all of which are crucial
for the efficient operation of the supply chain. Ensuring the availability of materials, timely
delivery, and accurate information are key to preventing delays and cost overruns in
construction projects [22].

Project Performance (Y) is measured through dimensions such as Project Integration
Management, Scope Management, Schedule Management, Cost Management, Quality
Management, and Resource Management. These dimensions assess the project's ability to
meet its goals regarding time, cost, quality, and resource utilization. Effective project
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performance ensures that the project is completed on schedule, within budget, and to the
required quality standards [23].

Together, these tables provide a structured framework for measuring and analyzing the
key variables in this research, ensuring clarity and precision in data collection and interpretation.
By operationalizing these variables, the study can systematically examine the factors that
influence project fragmentation, supply chain efficiency, and project performance [24].

2.3 Types and Sources of Research Data

This research incorporates both primary and secondary data sources to obtain
comprehensive insights into project fragmentation, supply chain management, and project
performance in pre-engineering building steel structure projects [25]. Primary data is collected
through questionnaires distributed to construction practitioners, including engineers and
managers, via a Google Form, utilizing a Likert scale to assess variables like cooperative
behavior, opinions, and experiences. Secondary data is gathered from previous studies,
journals, and literature, alongside specific project data from the Rich Valley pre-engineering
building project [26]. Additionally, the study employs observation as a complementary technique,
systematically observing and recording relevant phenomena through sensory input to provide
qualitative insights that enhance the questionnaire-based quantitative data.

2.4 Testing the Outer Model or Measurement

Model Measurement testing functions to assess the validity and reliability of indicators
or measurement tools manifested by the collected data. To measure a latent variable, it is
necessary to determine first whether it is a reflective or formative type [27]. In the measurement
model in the journal on Empirical Study to Determine Fragmentation of Construction Projects, a
formative measurement model was used .

Indicator 1 Indicator 2 Indicator 1 Indicator 2

Construct Formative Construct Reflective

Figure 1. Reflective and Formative Constructs in the Measurement Model

Figure 1 illustrates the difference between reflective and formative measurement
models. On the left, the formative construct is shown, where the indicators (Indicator 1 and
Indicator 2) combine to form the latent variable, meaning changes in the indicators directly
influence the construct [28]. On the right, the reflective construct is displayed, where the latent
variable influences the indicators, implying that changes in the latent variable are reflected by
the indicators. This distinction between the two types of models highlights the importance of
choosing the appropriate approach for assessing the validity and reliability of the indicators used
in the research [29].

2.5 Data Analysis Technique

The data analysis method employed in this research is Structural Equation Modeling
(SEM) using Partial Least Squares (PLS). This method has been widely used in previous studies
on project fragmentation for its suitability in further research [30]. To facilitate data analysis using
SEM-PLS, the statistical software SmartPLS is utilized. SEM, which is also referred to as
covariance structure analysis, latent variable analysis, confirmatory factor analysis, or Linear
Structural Relations (LISREL) analysis [31], integrates various statistical techniques such as
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factor analysis, structural model, and path analysis. SEM is a multivariate statistical analysis
method that allows researchers to test complex relationships between observed and latent
variables [32].

The decision to use the SEM-PLS method is based on its ability to handle both formative
and reflective indicators, as demonstrated in previous studies [33]. SEM-PLS is particularly
appropriate for research involving small sample sizes or limited case numbers, typically ranging
from 30 to 100 samples. Given that this study includes the analysis of latent variables formed
through both formative and reflective indicators, SEM-PLS is the most suitable approach. This
method enables the examination of complex relationships between variables and provides
robust results even when sample sizes are limited.

3. Findings
3.1 Relationship Between Supply Chain Management and Project Performance

The following diagram presents the outer loading modeling scheme analyzing the
relationship between supply chain management and project performance as shown below:

Figure 2. Diagram of the Outer Loading Scheme of SCM on Project Performance

Based on figure 2 above modeling, the overall indicators of the two variables in the
model show that all outer loading values meet the criteria/are valid, with all values being > 0.70,
making it suitable for further testing. The results indicate that the influence of SCM on
performance is significant, as seen from the "path coefficient” value of 0.908, indicating that the
influence on project performance reaches 82.1% (R Square value of 0.821). From this study, to
achieve 100% project performance, only 17.9% is influenced by factors other than SCM, which
were not tested in this research.
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3.2 The Influence of Fragmentation on Project Performance
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Figure 3. Diagram of the Outer Loading Scheme of Fragmentation on Project Performance

Based on figure 3, the indicators for both variables in the model demonstrate that all
outer loading values exceed the threshold of 0.70, confirming their validity and making them
suitable for further testing. Despite this, the analysis reveals that project fragmentation does not
have a significant impact on project performance. This conclusion is supported by the model's
R Square value of 0.051, indicating that project fragmentation accounts for only 5.1% of the
variance in project performance. Therefore, the influence of project fragmentation on project
performance is minimal, suggesting that other factors may play a more critical role in
determining project outcomes.

3.3. The Influence of Fragmentation on the Relationship Between SCM and Project
Performance

Figure 4. Diagram of the Outer Loading Scheme of Fragmentation on SCM & Performance

Based on Figure 4, the data analysis results the researcher categorized the indicators
of the fragmentation variable and interpreted them by dividing them into several groups to reflect
their influence on moderating the relationship between Supply Chain Management (SCM) and
project performance. Group | consists of indicators with the highest and most significant impact,
where fragmentation strongly moderates SCM and has a substantial influence on project
performance. Group Il includes indicators slightly below Group I, showing a moderate effect of
fragmentation on SCM and project performance. Group Ill consists of indicators that
demonstrate a lesser degree of influence than Group Il, but still play a role in moderating the
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relationship between SCM and project performance. Group IV encompasses indicators with a
minimal moderating effect, positioning them below Group Il in terms of significance. Finally,
Group V includes indicators that exhibit a relatively weak influence on fragmentation and SCM’s
impact on project performance, contributing the least among all groups. This classification aids
in understanding the varying degrees of fragmentation’s influence on SCM and its overall impact
on project outcomes.

3.4 Partial Least Squares (PLS)

This analysis is a multivariate statistical analysis that estimates the influence between
variables simultaneously with the aim of prediction, exploration, or development of a structural
model [34]. This study utilizes PLS-SEM, which means: The analysis does not assume that the
data are normally distributed, can work with limited sample sizes, and the research model
develops a structural model where Fragmentation acts as a moderating variable. This research
model involves a moderating variable, Fragmentation, which is suspected to influence the
supply chain on project performance. Model evaluation in PLS consists of measurement model
evaluation, structural model evaluation, and model fit and goodness-of-fit evaluation.

3.5 Secondary Data Observation

In X project, which the researcher participated in, the work areas are as explained in
the previous chapter and also include attachments such as schedules, site plans, and erection
methods. This project fully utilizes PEB steel imported from Vietnam, and upon arrival in
Indonesia, only the erection process is carried out without fabrication and assembling from
scratch, with the aim of expediting the work through division of tasks among different fields.
Work can be conducted in parallel both at the site and in workshops in Vietnam, thus avoiding
interference from each other's activities. Everything has been planned and designed in such a
way to expedite the process involving many parties, working in different locations to enable
parallel progress, and designing effective work methods to meet the predetermined schedule.
However, the project still experienced a delay of approximately 3 weeks.

The findings of this research emphasize the significant role that Supply Chain
Management (SCM) plays in determining project performance, with SCM accounting for a large
proportion of the variance in performance outcomes. On the other hand, project fragmentation
was found to have a minimal direct impact on project performance, although it moderates the
relationship between SCM and performance to varying degrees, depending on the specific
indicators involved. The combination of efficient SCM and the mitigation of fragmentation’s
negative effects is crucial for enhancing project outcomes. Additionally, the secondary data
observation reinforces the importance of strategic planning, coordination, and task division in
managing large construction projects, where even small inefficiencies can lead to delays. These
findings suggest that future studies should explore additional factors beyond SCM and
fragmentation to fully understand what drives project success.

4. Conclusion

This research emphasizes the significant influence of Supply Chain Management
(SCM) on project performance, particularly in pre-engineered building (PEB) steel structure
projects, where SCM accounts for 82.1% of the performance variance when project
fragmentation is minimized. Effective SCM practices are vital for ensuring efficient procurement,
logistics, and overall resource management, which are crucial for project success. While project
fragmentation only directly influences 5.1% of project performance, it plays a moderating role in
the SCM-performance relationship, highlighting the need to address fragmentation to enhance
SCM's effectiveness further. Secondary data analysis from the X project underscores the
importance of strategic planning and coordination to prevent delays, even when SCM is applied
effectively. Future research could explore additional factors influencing project performance,
such as technological innovations and human resource management, which were not covered
in this study. Further studies could also assess SCM and fragmentation in other sectors of the
construction industry to generalize the findings. Moreover, investigating the impact of emerging
technologies, such as artificial intelligence and blockchain, in mitigating fragmentation and
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improving SCM efficiency, could provide valuable insights for enhancing project performance in
large-scale construction projects.

References

(1]

(2]
3]

[4]

(5]

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

A. Tezel, E. Papadonikolaki, I. Yitmen, and P. Hilletofth, “Preparing construction supply
chains for blockchain technology: An investigation of its potential and future directions,”
Front. Eng. Manag., vol. 7, pp. 547-563, 2020.

S. Albreiki and A. A. A. Bhaumik, “The influence of knowledge management on the smart
government effectiveness: An empirical study in UAE,” Dimension, vol. 11, no. 12, 2019.
R. G. G. Caiado, L. F. Scavarda, L. O. Gavido, P. lvson, D. L. de Mattos Nascimento,
and J. A. Garza-Reyes, “A fuzzy rule-based industry 4.0 maturity model for operations
and supply chain management,” Int. J. Prod. Econ., vol. 231, p. 107883, 2021.

K. Buafra and S. N. Salahudin, “Knowledge Management Mediation Model of Higher
Learning Institution Performance,” Int. J. Sustain. Constr. Eng. Technol., vol. 13, no. 4,
pp. 192-204, 2022.

A. Costin, H. Hu, and R. Medlock, “Building information modeling for bridges and
structures: Outcomes and lessons learned from the steel bridge industry,” Transp. Res.
Rec., vol. 2675, no. 11, pp. 576-586, 2021.

G. I. Arb and K. Al-Majdi, “A freights status management system based on Dart and
Flutter programming language,” in Journal of Physics: Conference Series, 2020, vol.
1530, no. 1, p. 12020.

G. Fuertes, M. Alfaro, M. Vargas, S. Gutierrez, R. Ternero, and J. Sabattin, “Conceptual
framework for the strategic management: a literature review—descriptive,” J. Eng., vol.
2020, pp. 1-21, 2020.

J. Zhao, H. Feng, Q. Chen, and B. G. de Soto, “Developing a conceptual framework for
the application of digital twin technologies to revamp building operation and maintenance
processes,” J. Build. Eng., vol. 49, p. 104028, 2022.

E. E. Djajasasana and J. R. K. Bokau, “Utilization of Micro Influencers and Engagement
in Social Media to Gain Cadet Candidates,” ADI J. Recent Innov., vol. 6, no. 1, pp. 1-7,
2024.

H. Faris, M. Gaterell, and D. Hutchinson, “Investigating underlying factors of
collaboration for construction projects in emerging economies using exploratory factor
analysis,” Int. J. Constr. Manag., vol. 22, no. 3, pp. 514-526, 2022.

D. Bennet, L. Maria, Y. P. A. Sanjaya, and A. R. A. Zahra, “Blockchain technology:
Revolutionizing transactions in the digital age,” ADI J. Recent Innov., vol. 5, no. 2, pp.
194-199, 2024.

A. A. Arote, V. R. Rathi, and P. K. Kolase, “ADVANTAGES OF PRE-ENGINEERED
BUILDING OVER CONVENTIONAL STEEL BUILDINGS,” 2022.

D. Lee, S. H. Lee, N. Masoud, M. S. Krishnan, and V. C. Li, “Integrated digital twin and
blockchain framework to support accountable information sharing in construction
projects,” Autom. Constr., vol. 127, p. 103688, 2021.

K. Mazayo, S. Agustina, and R. Asri, “Application of Digital Technology Risk
Management Models in Banking Institutions Reflecting The Digital Traansformation of
Indonesian Banking BLUEPRINT,” Int. J. Cyber IT Serv. Manag., vol. 3, no. 2, pp. 130—
143, 2023.

P. M. Londhe, R. V. Ambekar, P. R. Dhumal, A. M. Chipade, A. D. Barkale, and N. B.
Sasane, “A Comparative Analysis of Conventional Steel Building and Pre-Engineered
Building Systems: A case study Approach,” in E3S Web of Conferences, 2024, vol. 559,
p. 4030.

A. Wiewiora, A. Chang, and M. Smidt, “Individual, project and organizational learning
flows within a global project-based organization: exploring what, how and who,” Int. J.
Proj. Manag., vol. 38, no. 4, pp. 201-214, 2020.

A. Qorri, S. Gashi, and A. Kraslawski, “Performance outcomes of supply chain practices
foraca sustainable development: A meta-analysis of moderators,” Sustain. Dev., vol. 29,
no. 1, pp. 194-216, 2021.

M. G. Hardini, N. A. Yusuf, and A. R. A. Zahra, “Convergence of Intelligent Networks:

The Effect of Fragmentation as A Moderation on The Relationship Between ... m 63



ADI Journal on Recent Innovation (AJRI) p-ISSN : 2685-9106
Vol. 6 No. 1 September 2024 e-ISSN : 2686-0384

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Harnessing the Power of Artificial Intelligence and Blockchain for Future Innovations,”
ADI J. Recent Innov., vol. 5, no. 2, pp. 200-209, 2024.

V. M. Ngo, H. T. Quang, T. G. Hoang, and A. D. T. Binh, “Sustainability-related supply
chain risks and supply chain performances: The moderating effects of dynamic supply
chain management practices,” Bus. Strateg. Environ., vol. 33, no. 2, pp. 839-857, 2024.
E. Riccio, R. Cerchione, and P. Centobelli, “The Application of PLS-SEM in Knowledge
Management Processes in Higher Education Institutions,” in European Conference on
Knowledge Management, 2022, vol. 23, no. 2, pp. 1473-1483.

R. Saarmean, “Impact of Fraud and Dispute Management on Risk Mitigation and
Reputation Establishment as a part of compliance for a Mobile Financial Company: An
analysis of bKash,” 2021.

S. S. Kamble, A. Gunasekaran, A. Ghadge, and R. Raut, “A performance measurement
system for industry 4.0 enabled smart manufacturing system in SMMEs-A review and
empirical investigation,” Int. J. Prod. Econ., vol. 229, p. 107853, 2020.

S. Sutirna, “Total Quality Management Through Lecturer Assessment With Students to
Improve Graduate Quality,” ADI J. Recent Innov., vol. 2, no. 1, pp. 51-65, 2020.

M. Hussein, A. E. E. Eltoukhy, A. Karam, I. A. Shaban, and T. Zayed, “Modelling in off-
site construction supply chain management: A review and future directions for
sustainable modular integrated construction,” J. Clean. Prod., vol. 310, p. 127503, 2021.
R. Cigolini, J. Gosling, A. lyer, and O. Senicheva, “Supply chain management in
construction and engineer-to-order industries,” Production Planning & Control, vol. 33,
no. 9-10. Taylor & Francis, pp. 803-810, 2022.

Y. S. Dewi, “Influence of Type and Dose of Coagulants on Vehicle Wash Wastewater,”
ADI J. Recent Innov., vol. 6, no. 1, pp. 8-16, 2024.

N. Ardi, “Structural equation modelling-partial least square to determine the correlation
of factors affecting poverty in Indonesian provinces,” in IOP Conference Series: Materials
Science and Engineering, 2020, vol. 846, no. 1, p. 12054.

D. Kuntal and D. K. Vishwakarma, “Blockchain-Enabled Healthcare Records
Management: A Survey of Implementation Strategies,” in 2023 3rd International
Conference on Intelligent Technologies (CONIT), 2023, pp. 1-6.

A. Patrucco, F. Ciccullo, and M. Pero, “Industry 4.0 and supply chain process re-
engineering: A coproduction study of materials management in construction,” Bus.
Process Manag. J., vol. 26, no. 5, pp. 1093-1119, 2020.

M. Munir, M. S. S. Jajja, K. A. Chatha, and S. Farooq, “Supply chain risk management
and operational performance: The enabling role of supply chain integration,” Int. J. Prod.
Econ., vol. 227, p. 107667, 2020.

R. Amelia, A. Endrastaty, and D. |. Sensuse, “Critical Success Factors of Knowledge
Management Implementation in BPKP,” in 2022 1st International Conference on
Information System & Information Technology (ICISIT), 2022, pp. 112-117.

N. S. Ainy, I. Mujadid, N. Hadi, and L. Sjahfirdi, “Increase in the Abundance of Invasive
Fish Species in the Ciliwung River, DKI Jakarta and West Java Provinces,” ADI J. Recent
Innov., vol. 6, no. 1, pp. 17-31, 2024.

A. A. Saleh, H. Hashim, M. Awang, Z. A. Zawawi, M. K. Aswad, and M. D. Sudirman, “A
partial least squares structural equation modeling (PLS-SEM) of energy management
critical success factors to sustainable university in malaysia,” J. Crit. Rev., vol. 7, no. 8,
pp. 1330-1338, 2020.

J. Moscato, “Evaluating Organizational Performance Using SmartPLS: A Management
Perspective,” APTISI Trans. Manag., vol. 7, no. 3, pp. 273-281, 2023.

The Effect of Fragmentation as A Moderation on The Relationship Between ... m 64


http://www.tcpdf.org

		https://abc.alphabetincubator.id
	2024-09-23T12:03:09+0700
	https://abc.alphabetincubator.id
	AJRI  Journal
	 • Document Hash | ABCZENNT31KSQWWAPFYKOP6NBJCBJ2TXB3OAJGYDE3WLKDLYWBF0G8HCHLUUOUWD 




