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Abstract

Megaprojects involving numerous stakeholders necessitate structured communication mechanisms and close collaboration
to prevent conflicts and imbalances in decision-making. The existing management structure is often unable to deal with the
dynamic complexity of megaprojects in the New Indonesia Capital City (IKN). Good communication and coordination
between stakeholders will reduce risks and cost overruns, enabling project performance to be achieved. This study aims to
produce an effective communication model between stakeholders as part of the management program and project in the
IKN megaproject. Using a mixed-methodology approach (qualitative and quantitative), this study will develop an effective
communication model between stakeholders in the development of megaprojects in IKN. The qualitative method will be
employed through surveys with 200 respondents and analysis with SEM-PLS to explore the perceptions of respondents and
identify the factors considered important in producing performance in the IKN megaproject. Subsequently, the qualitative
method will be carried out through a Focus Group Discussion (FGD) with 11 experts to validate the results of SEM-PLS
analysis and map various stakeholder interests, ensuring effective communication. The role of these stakeholders is crucial
to the success of megaprojects in IKN. This model can be applied to other projects in the development of National Strategic
Projects in Indonesia.
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1. Introduction

The development of the New Indonesia Capital City (IKN), as one of the most ambitious mega projects in Southeast
Asia, aims not only to relocate the center of government but also to create a sustainable, smart, and inclusive city. The
challenge faced by the IKN mega project is managing all programs and projects involved. The complexity of this project
necessitates an innovative program management approach to oversee various interconnected projects effectively. Based on
analysis by Wang et al. [1], the success of a mega project such as the IKN depends on the ability to create a management
mechanism that is structured, coordinated, and adaptive to field dynamics.

Effective coordination among various parties in a construction project is essential to reduce the risk of delays and cost
overruns Dokras [2], Jardine et al. [3] and Rehacek [4]. The involvement of all stakeholders in the coordination process is
key to achieving success in large-scale projects. The coordination model applied in a project can influence the final results,
including completion time and costs incurred. Clear and regular communication between the involved entities ensures that
all parties share a common understanding of the project's goals and progress [4]. Various studies have been conducted to
understand the main challenges in megaprojects, such as risk management, cost control, and time efficiency [5, 6]. Despite
the growing research on project management, a significant gap remains in terms of a holistic approach focused on program
management for megaprojects of the scale and complexity of IKN. Megaprojects such as IKN involve multiple
stakeholders with diverse backgrounds, interests, and objectives. The absence of an effective coordination mechanism can
lead to conflict, overlapping roles, and waste of resources, ultimately hindering the achievement of the project's strategic
objectives [7]. Megaprojects face significant risks, including policy changes, economic uncertainty, and environmental
impacts. However, no model effectively integrates risk management with time and cost control within a program
management framework [8, 9]. The principle of sustainability guides the development of the IKN; however, no program
management framework explicitly integrates sustainability aspects (environmental, social, and economic) into the
management of the mega project [1].

This study examines how a program management approach can facilitate adherence to established schedules and
budgets. This includes analysis of decision-making mechanisms, resource allocation, and mitigation of risks associated
with delays and cost overruns [4]. Program management is expected to explore aspects of sustainability, including the use
of green technology, energy efficiency, and the management of social impacts [10, 11]. The success of this research is a
program management model that can be adapted to address complex bureaucratic challenges, regulatory compliance, and
the need for cross-sector and inter-agency coordination, as found in development projects managed by the Ministry of
Public Works and Housing, especially in the context of the IKN mega project [12-14].

2. Theoretical Literature Review
2.1. Program Management

Artto et al. [15] and Artto et al. [16] program management is an organized approach to managing a set of interrelated
projects to achieve larger strategic outcomes. Program management is essential to ensure effective coordination between
entities, thereby reducing delays (time overruns) and cost overruns [6, 17, 18]. The Project Management Institute (PMI)
[20] defines program management as the coordination, monitoring, and control of multiple projects simultaneously, with a
focus on achieving benefits that cannot be attained through individual project management. In the context of mega projects
such as the development of the IKN, program management plays a vital role in ensuring that all project components work
synergistically to achieve the final goal efficiently in terms of time, cost, and quality. Additionally, program management in
public organizations must accommodate a complex and dynamic institutional framework, as explained by Geraldi [19]
regarding the importance of adaptation within the framework of project studies.

According to previous research, the theories of program management, as presented by Pais et al. [20] and Schuman and
Brent [21], emphasize the importance of flexibility in program management, particularly in projects with high uncertainty
and numerous stakeholders. In megaprojects, this flexibility is necessary to respond to changes in the external environment
and manage the risks associated with the project's large scale.
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Figure 1.
Program life cycle.

Figure 1 illustrates the program life cycle during the project's duration. The project life cycle begins with the
government defining the program in program formulation and planning. Then, it will enter the project delivery phase,
which will produce project output in the form of infrastructure. The project delivery system can be in the form of DBB
(Design-Bid-Build), DB (Design and Build), EPC (Engineering, Procurement, and Construction), or other methods based
on the contract [22-25] so that the final phase of the project life cycle is project closure, handover to the owner, and
operation and maintenance are carried out in the use of the infrastructure produced. The cycle above illustrates the parties
involved during the project [23]. Coordination between entities is a crucial component in large projects, particularly when
numerous stakeholders with diverse objectives are involved. Flyvbjerg [5] notes that one of the leading causes of
megaproject failure is the lack of coordination between the parties involved. Castelblanco [26] emphasizes that in the
context of mega projects, the coordination structure must be capable of managing multi-party interaction networks in
layers, thereby systematically minimizing the risk of conflicts between entities. Good coordination requires a clear and
transparent decision-making structure, Chandragiri [27]. An effective coordination mechanism involves a clear division of
roles and responsibilities, as well as open channels of communication between the various levels of project management.

2.2. Communication in Projects

Effective communication is a primary prerequisite for building synergy between entities. According to Kania et al.
[28], a lack of clear and structured communication is one of the leading causes of failure in mega projects. Poor
communication can lead to misinterpretation of goals, incorrect judgments, and slow decision-making. Based on research
by Manata et al. [29], the four communication behaviors identified as critical to the functioning of Integrated Project
Delivery (IPD) teams are monitoring, managing, challenging, and negotiating. In general, monitoring involves tracking and
discussing events that affect the project. At the same time, management refers to negotiating interpersonal relationships and
team boundaries, typically through the use of a project coordinator or facilitator. Challenging involves open consideration
and discussion of opposing viewpoints, and negotiating relates to problem-solving interactions and discussing issues in a
collaborative, give-and-take manner. Manata et al. [29] identified four ways to achieve good integration and depth of
communication, consisting of monitoring, managing, challenging, and negotiating.

The IKN megaproject has a main stakeholder called the IKN Infrastructure Development Task Force, which is
responsible for overall accountability for the program. In this case, the lead for all programs and projects is the
responsibility of the IKN Infrastructure Development Task Force. Below are the stakeholders and roles in the IKN
megaproject.
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Stakeholder in IKN Megaproject.

Figure 2 above illustrates that the coordinator of the entire program is the Ministry of Infrastructure and Housing,
which includes related stakeholders representing both the owner (government) and construction management, contractors,
and third parties involved in assurance.

Table 1.

Stakeholder and role in the IKN Megaproject.

Stakeholder

Role

IKN Infrastructure Development Task Force

Overall accountability for the programme

Partnerships for infrastructure

PMO Governance and Assurance

Japan International Cooperation Agency (JICA)

Construction Technical Assurance

Main Management Construction

Package Management Consultant Lead

Sub of the Ministry of Infrastructure and Housing

Program management for a package within an area

Commitment-making officer

Project manager for the project (representative owner)

Sub Management Construction

Management Construction for the package

Contractor

Implementation of the Project

Table 1, above, describes stakeholders that are visible in programs and projects in IKN. Various stakeholder
backgrounds certainly have different interests and perceptions. Program management is needed that can see from a broad
perspective in order to formulate appropriate program management and communication patterns for each stakeholder, who
has different perceptions. Several communication channels need to be built to bridge the interests of different stakeholders

in the IKN mega project.
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Model Communication in the IKN Mega Project.

Safapour et al. [30] stated that in managing communication in a project, it is necessary to identify stakeholders and the
communication patterns that occur. Figure 3, above, illustrates the type of communication, both vertical and horizontal,
between stakeholders in the IKN megaproject.

2.3. Stakeholder Integration in Megaproject

The major decision to launch an iconic infrastructure megaproject and the subsequent strategy to realize it are often
driven by: (1) socio-economic factors, such as creating jobs, boosting tourism, and opening up new industries and regions
for economic growth; (2) political drivers, such as for national, regional, or personal prestige, e.g., hosting the World Cup
or a prestigious international summit; (3) a distinct cultural identity and/or spectacular aesthetics; (4) projecting
technological excellence and innovation Kumaraswamy et al. [31]. Megaprojects typically attract public attention due to
their significant socio-economic impacts, technological breakthroughs, and/or perceived or publicized iconic status.
Megaprojects, in general, and purpose-built infrastructure megaprojects, in particular, are also expected to have at least
some significant impacts on end-users. These impacts will span the entire project life cycle, from the design and
development phase to potential disruptions during the construction period, thereby creating a sense of ownership during the
use and operation phases after the project is successfully handed over, resulting in increased value and quality of life for the
community.

3. Materials and Methods

This study uses a mixed-method approach, namely a combination of quantitative and qualitative methods [32-34]. This
method is necessary to explore the perceptions of actors involved in the IKN mega project regarding the importance of
communication in defining their respective roles in programs and projects within IKN [35-37]. Furthermore, model
validation is carried out with qualitative analysis to ensure that these perceptions are understood and can be implemented in
the IKN project or as lessons learned for future mega projects [36, 38, 39].

This study uses a quantitative method, distributing questionnaires to 200 respondents, Schutt [40] and Briskorn and
Dienstknecht [41], where 200 respondents represent megaproject actors in IKN. Furthermore, descriptive statistical tests
were conducted on the questionnaire results to determine the means, standard deviations, and variance coefficients, thereby
assessing the level of homogeneity in the data. Furthermore, a qualitative analysis was conducted using Focus Group
Discussion (FGD) involving 13 experts with the following expert characteristics:
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Table 2.
List of experts.
Respondent Actors Position/role

1 Owner Government/PUPR
2 Government/PUPR
3 Government/PUPR
4 Government/PUPR
5 Government/PUPR
6 Contractors Project Manager
7 Senior Project Manager
8 Operational Manager
9 Chief Operations Manager
10 Academic Professor of Project Management
11 PhD in Project Management
12 PhD in Project Management
13 PhD in Project Management

The results of the qualitative analysis aim to validate the model developed in the questionnaire, assess its suitability,
and provide recommendations that can be applied in megaprojects such as IKN. The details of the steps in this study are as
described in the following chart:

Using quantitative analysis
START s > of the questionnaire results
using SEM-PLS
Formulate research ideas, l
from previos research, Developing a program
conduct schematic literatur management model for the
review (SLR) IKN mega project
Meta analysis to determine Conducting model validation
research position, gaps and with expert FGD
novelty l
l Validation Model is
Formulate the factors that appropriate?

will be used as indicators
from previous research and

then select the factors to

compile the questioner

Conducting a questionnaire
to explore the perceptions of Finalization of the model and
actors in IKN megaproject research recommendations

Conducting a limited m
simulation of the

Questionnaire (100
respondents)

l

Distribution of questionnaires|
on large sampling (200 =
respondents)

Figure 4.
Research Methodology.

Figure 4, above, illustrates the research methodology employed in this study, which involved a preliminary
questionnaire test conducted on the first 100 respondents, followed by a larger-scale test on a sample of 200 respondents.
The analysis was conducted using a mixed-methods approach (qualitative and quantitative) to produce an appropriate
model that can be recommended for policymaking related to program management in mega projects. The profile of
respondents in this study is as follows:
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Figure 5.
Distribution of job title respondents.

Figure 5 above shows that respondents came from three sources: contractors (51.5%), construction management
(33.5%), and government (15.0%).
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>5 I 7
>15 I ;
>10 I

0 10 20 30 40 50 60 70 80

Figure 6.
Distribution of job experience respondents.

Figure 6, the above illustrates the distribution of work experience among respondents, where respondents with more
than 5 years of work experience account for 37%.

4. Results
4.1. Quantitative Analysis

This study involves four independent variables (X), with project management acting as the moderating variable, and
the dependent variable (Y) being project performance. Data were collected from 200 respondents through questionnaires,
and the findings are described as follows:
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Figure 7.
Relationship between variables.

From Figure 7 above, it is explained that each has an indicator in each dimension, with a p-value. All paths show a p-
value < 0.05, indicating statistical significance at a 95% confidence level. This confirms that all exogenous variables, either
directly or indirectly, contribute to achieving project performance, both through the program management mediation path
and directly.

The coordination variable (X3) has the most significant influence on program management ( = 0.419), indicating that
the effectiveness of inter-entity coordination plays an important role in cross-project management.

The Resource Allocation (X2) and Risk Management (X4) variables also have a significant influence on project
performance, both directly and through program management.

The existence of a direct path from X1-X4 to Y, as well as an indirect path through M, indicates the presence of a
partial mediation effect, which requires further analysis in the following subsection.

Thus, the structural model of this study is proven to be statistically feasible and valid in explaining the relationship
between constructs in the context of the IKN mega project, and it supports the theoretical validity of the program
management model based on a cross-variable, programmatic approach.
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Table 3.
Results of the loading factor.

Variable M-Program X1-Benefit | X2-Resources X3- X4-Risk Y -Project
Management Tracking Allocation Coordination | Management | Performance
M1-1 0.876
M1-2 0.929
M1-3 0.848
X1-1 0.822
X1-2 0.833
X1-3 0.819
X2-1 0.851
X2-2 0.837
X2-3 0.899
X3-1 0.852
X3-2 0.810
X3-3 0.775
X3-4 0.757
X3-5 0.795
X4-1 0.930
X4-2 0.880
Y1-1 0.786
Y1-2 0.867
Y1-3 0.772
Y1-4 0.804

The results of the loading factor test also show that all variables have a loading factor above 0.7, which indicates that
all variables are considered to have a significance value above the minimum threshold. Therefore, there is no need to
reduce the variables.

4.2. Qualitative Analysis

Qualitative analysis was conducted through an expert FGD involving 11 experts. In this FGD, the Delphi method was

used for consensus [42, 43], which was conducted in 2 stages, there are:

e Stage 1: Each expert is given time to provide feedback on the resulting model, which consists of four dimensions
and one moderating variable. Each expert can agree with or reduce variables in each dimension, as well as
moderate variables or add them if necessary, to expand the discussion.

e  Stage 2: Experts provide weighting and consensus on the selected factors and offer a brief discussion as needed.

e From the qualitative analysis through FGD, several conclusions were produced as follows:

e Government: Project performance is significantly influenced by coordination and risk management through
integration program management and benefit tracking, which serve as the primary pathways to improving project
performance. The path of coordination — program management — project performance is very dominant,
demonstrating strategic capabilities in managing multi-party projects. Increasing project value is crucial through
effective communication and coordination among stakeholders.

e Contractor: High focus on operational coordination because the contractor has duties and responsibilities in project
implementation; however, benefit tracking has not been a primary concern because the contractor does not focus
on the entire process. Resource allocation is crucial and should be carried out from the initiation phase by
coordinating with the owner (the government). The contractor focuses on project performance in terms of cost,
quality, time, safety, and environment.

e Academic: A shared vision is important for generating benefits and increasing value in mega projects.
Coordination and communication within the project are key to implementing the strategic capabilities of each
stakeholder. The project is not only oriented towards achieving results but also towards anticipating long-term
risks and learning from experience in future projects. Project performance is not only based on cost, time, and
quality but also on safety and the environment.

5. Discussion

Hair et al. [44] state that the p-value is an important factor in determining the suitability of a model in statistics,
indicating that a model is considered fit and usable. Additionally, the factor loading must meet the minimum threshold,
namely 0.7 [44, 45], so that the relationship between variables is significant and can be used. The program management
model developed in this study demonstrates that the two prerequisites have been met, making it suitable for validation
purposes. In conducting validation, expert justification was employed with 11 experts in a heterogeneous group [36, 38, 39,
46]. The consensus among experts is that the five dimensions proposed by researchers, tracking benefits, allocating
resources, coordination, risk management, and project management, are considered to address important aspects of the IKN
mega project. Delphi Decision-Making [43, 46-48] can further explain that aspects of program management require a
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shared vision and increased value in tandem. Theoretically, these results suggest that program management functions as a
strategic mediator, connecting coordination, resource allocation, benefit tracking, and risk management to project success.
This aligns with the findings of Evans et al. [49], who suggest that partnering in megaprojects can enhance communication
and mitigate conflict during the project, ultimately creating value [25, 50]. Collaborative work practices in mega projects
make tracking interests crucial, ensuring a shared goal to achieve project success.

In the FGD results, contractors held differing opinions from other experts, emphasizing operational aspects and direct
involvement in the field, but lacking in tracking benefits and programs. This aligns with Katar [51] statement that
contractors, in both Design-Bid-Build (DBB) and Design-Build (DB) delivery systems, emphasise the operational aspects
of project implementation. In contrast, Sari et al. [25] and Sari et al. [25] and conveyed that contractors involved since the
initiation phase will understand the value and vision of the project to be implemented; therefore, in the case of mega
projects, integration is needed from the beginning of the project before it starts, which is facilitated by the government or
IKN Infrastructure Development Task Force with the principle of good governance [25].

In order to ensure a shared perception among stakeholders, it is necessary to design the appropriate type of
communication and communication channels so that a common vision and mission can be established, enabling the
successful realization of program management objectives [1, 30].
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Figure 8.
Channels communication in the IKN megaproject.

Figure 8, above, illustrates the communication design of each stakeholder in the IKN megaproject. The channels
include meetings, project coordination tools, documentation, training, cloud communication, and boards. These channels
are used according to the type of communication, both vertical and horizontal, in the IKN megaproject. The use of
communication channels in a project is adjusted to the needs of the stakeholders involved and the hierarchy of the project.
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6. Conclusions
From the research results above, the following can be concluded:

1. In building performance for a mega project, five important factors are necessary that must be accepted by every
stakeholder in the project, namely equal benefits, coordination, resource allocation, risk management, and project
management. This shared vision is crucial for overseeing the project to achieve good performance in terms of cost,
quality, time, safety, and environmental impact.

2. Differences in views among contractors regarding the entire project need to be addressed through partnering, as the
project is currently in the initiation phase, so that contractors share the same perspective on tracking benefits as other
stakeholders. The contractor's operational perspective must be broadened to encompass a broader context within the
framework of a complex megaproject. This communication must be facilitated by the owner (the government)
throughout the implementation of the megaproject, from the initiation phase.

3. An effective communication model must be designed along with appropriate channels to accommodate all
stakeholders so that they share the same perception in making the project a success. Several communication channels
designed in this study can help serve as a bridge for each stakeholder in the IKN mega project.
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