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ABSTRACT: An Indonesian waste treatment plant manufacturer company experienced several issues related to delivery project of
the product Incinerator. The issues occurred mainly resulted in the project delay and cost overruns, which potentially impacted
negatively to the project success. A company performance of running project can be measured in the form of Project Management
Maturity analysis, it is can be interpreted as an organization's capability to manage projects successfully utilizing a standardized
practice that has been improved and enhanced through time. The objectives of this research are to identify the root causes of the
business issue, assessing the project management maturity of the company, formulate the proposed solutions, and developing the
implementation plan.

The assessment of the maturity level is done based on the PMBOK project management knowledge area that relevant to the business
issue, namely Project Risk Management, Project Schedule Management, Project Resource Management, and Project
Communications Management. The data analysis of this research involves gap analysis and root cause analysis. An analysis that
related to the gaps between the existing condition and the next maturity level is conducted to identify the areas of improvement the
company need to address. Furthermore, the root cause analysis is conducted to determine the root causes of the business issues.

The result of the data analysis is then utilized to formulate the proposed solution for improvement and the implementation plan. The
proposed solutions in this research are to develop a proper risk management practices and documentation, implement scope
management, development of project scheduling, and improvement of project team management regarding the development of
resource management and communications management.

KEYWORDS: Project Management, Project Management Maturity, Project Risk Management, Project Schedule Management,
Project Resource Management, Project Communications Management

1. INTRODUCTION

1.1 Background

In 2021, as the highest contributor to the Gross Domestic Product (GDP) in Indonesia, the manufacturing sector contributed 19.25%
or 228.3 billion USD to the GDP [1]. However, despite of the high growth and contribution to GDP, the industry still experiencing a
decline in 2020 due to the COVID-19 pandemic [2]. Nevertheless, despite the prevailing global economic challenges, political
uncertainties, and the ongoing COVID-19 pandemic, the manufacturing sector in Indonesia has demonstrated remarkable growth,
recording a substantial increase of 3.39% in 2021.
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Figure 1. Growth of Manufacturing Sector in Indonesia
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This positive growth is further reinforced by the significant rise in investment realizations within the industry, reflecting a high level
of confidence in Indonesia as an attractive destination for business activities. Such developments not only contribute to the post-
pandemic economic recovery but also serve as a catalyst for strengthening the overall economy of the country. [3]. A manufacturing
company in Indonesia with a focus on producing fabricated metal products, machinery, and equipment, especially in waste treatment
plant fabrication, is also contributed to the industry's growth. In conducting its manufacturing operations, the company primarily
operates on a project basis, fulfilling orders and requests from its customers. A project, as defined in the Project Management Body
of Knowledge (PMBOK), is a temporary endeavor undertaken to deliver a unique product or service [4]. The activities related to
planning, organizing, and controlling all processes and activities within a project is defined as Project Management. Its primary
objective is to ensure the successful completion of the project, despite challenges and risks, in the most effective manner possible [5].

During its course of conducting business, the company encountered several challenges and difficulties that had a significant impact
on their project management and overall operations. These challenges led to two critical issues: project delays and cost overruns. The
occurrence of project delays was a major concern for the company. Delays in project completion not only hindered the company's
ability to deliver products or services to their clients on time but also had cascading effects on subsequent tasks and activities. This
disruption in the project schedule had the potential to cause a chain reaction of delays throughout the project, resulting in a domino
effect on other aspects of the company's operations. Furthermore, the cost overruns exacerbated the situation. When projects went
over budget, it put a strain on the company's financial resources, leading to financial instability.

An organization's capability to manage projects successfully utilizing a standardized practice that has been improved and enhanced
over time is referred to as Project Management Maturity. As an organization's level of project management maturity increases, it
becomes better equipped to identify areas of improvement that can enhance project performance. This might involve identifying and
addressing project risks more effectively, improving the accuracy of project estimates, optimizing resource allocation, or increasing
stakeholder engagement. By pinpointing these areas of improvement, organizations can focus their efforts on implementing targeted
improvements that are likely to have the greatest impact on project outcomes. This can lead to increased efficiency, improved quality,
and better overall project performance, helping organizations to achieve their strategic objectives more effectively [6].

The objectives of this research are to identify the root causes of the business issue occurred, assess the company’s project management
maturity levels based on the related PMBOK’s project knowledge areas, formulate the proposed solutions according to the issues,
and developing the implementation plan.

1.2 Problem ldentification

As a manufacturing company, its main products are waste treatment plants, which include an electrocoagulation machine and an
incinerator. These products are responsible for generating a significant portion of the company's annual revenue, contributing
approximately 80% of the total revenue. As a result, the company is heavily dependent on the delivery of these products to generate
revenue and maintain growth. Any disruptions to the production or delivery of these products could have a significant impact on the
company's financial performance. Therefore, it is crucial for the company to ensure that these products are delivered on time and in
good working condition to meet the demands of their customers and maintain their market position. Incinerator is a waste treatment
plant in a form of furnace for burning solid industrial waste. The steps in the incinerator manufacturing project consist of engineering
design and preparation, materials, components and equipments procurement, fabrication, shipping, and installation and
commissioning.

In the delivery process of incinerator, the company encountered several problems that negatively affected the project performance
namely cost overruns and delay in the project completion. Several issues have affected the project. Firstly, the drafter team's practice
of forwarding design specifications without proper revisions resulted in discrepancies and an improper engineering design during
fabrication. This caused the procurement team to repeatedly repurchase materials and delayed the project progress.

Additionally, delays in down-payment settlements by customers created cash flow constraints and further contributed to procurement
and fabrication delays. The purchasing inaccuracies also led to excessive material purchases, resulting in depreciation costs and
increased financial burden for the company. Another issue was the mismanagement of the electrical team’s assignment, where they
were not given tasks during the initial phases despite being contracted for the entire project duration. This inefficiency directly
impacted variable costs, particularly the salaries of idle employees who were paid without contributing to the project. These
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inefficiencies have financial implications for the company, including additional expenses from paying salaries to idle workers,
challenges in the installation process due to permit issues, increased costs for extended stays at the installation site, and a lack of
compensation from the customer. These factors negatively affected the project's budget, caused delays, and put a burden on the
company's finances, moreover, potentially disrupting the company’s growth and reputation in the future.

2. THEORITICAL FOUNDATION

2.1 Project Management

Project management is defined as the implementation of knowledge, tools, skills, and techniques to project activities in order to
meet project requirements. It is fulfilled through the appropriate application and integration of the project management processes
identified for the project [7]. According to [5], project management is the activity that involves planning, organizing and controlling
all process and activity in a project, it is undertaken so that the project is finished as successfully as possible in spite of all diffculties
and risks. From the definitions above it can be concluded that the utilization of resources such as knowledge, tools, skills, and
techniques within the processes in a project would decide the project success and failure, the outcome and also how it benefits the
stakeholders. The success of a project is usually related to how well the project achieved three primary objectives, namely it is
accomplished within the approved budget, specified duration, and is accomplished with a good performance, which requires the
project to satisfies its requirements and specifications to deliver the specified benefits [5].

Project Management Institute (PMI) identifies the series of knowledge that generally recognized as excellent project management
practices through its book Project Management Body of Knowledge (PMBOK). The term generally recognized means that the
practices and knowledge provided are relevant to most projects most of the time, and there is consensus about their relevance and
applicability. Meanwhile, the term excellent practice is related to to the application of knowledge, skills, tools, and methods to
project management procedures can increase the likelihood of success throughout multiple projects in providing the anticipated
business values and outcomes, according to good practice [7].

Project Life Cycle
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Figure 2. Components of a Project

Figure 2 above is an overview of the components that compose a project proposed in PMBOK. It states that A project in its life
cycle, consists of several big project steps namely project start, organization and preparation, project work, and the ending, The
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process within the steps is defined into five process groups, namely initiating process group, planning process group, executing
process group, monitoring and controlling process group, and closing process group. In managing the work of process groups, there
are areas or fields of specializations that generally utilized, which are defined into 10 project knowledge areas [7].

2.2 Project Life Cycle

Managing a project involves involves overseeing a series of activities to achieve project objectives. The project life cycle
encompasses all activities from project initiation to conclusion and consists of multiple phases. This framework guides project
management, ensuring timely delivery within budget and meeting quality standards. Each phase includes interrelated activities
leading to deliverables crucial for project success. These deliverables serve as inputs for subsequent phases. The project life cycle
is influenced by organizational factors, industry plans, and technological tools, impacting objectives, timelines, and resource
allocation. Regardless of project specifics, the life cycle provides a fundamental structure for effective project management, ensuring
timely, budgeted, and quality delivery. Regardless of the varying of a project’s size and levels of complexity, a typical project can
be composed by the activity of Starting the Project, Organizing and Preparing, Carrying Out the Work, and Ending the Project [7].

2.3 Project Management Process Groups

A Project Management Process Group refers to a collection of project management processes that are grouped together with the
purpose of achieving particular project objectives. These groups are not tied to any specific project phase. The five Project
Management Process Groups proposed by PMBOK are the following:

A. Initiating Process Group. Encompasses activities aimed at initiating a new project or phase by obtaining the required
authorization to proceed. Its objective is to align the project's purpose with stakeholders' expectations. This involves
communicating the project's scope and objectives to stakeholders and discussing their involvement in achieving their
expectations.

B. Planning Process Group. Comprises activities to determine the project's scope, set objectives, and create a
comprehensive plan for achieving those objectives. These processes involve developing project management plans
and other relevant project documents. The iterative process of progressive elaboration allows for adjustments to the
project plan as new information becomes available. The main objective of this Process Group is to establish a clear
roadmap for successfully completing the project or phase.

C. Executing Process Group. The work outlined in the project management plan to meet the project's requirements. This
group involves managing resources and stakeholders, as well as performing project activities in accordance with the
management plan. It ensures that the work essentials to achieve project objectives is completed as intended. The
Executing Process Group requires a significant portion of the project's budget, resources, and time.

D. Monitoring and Controlling Process Group. Consists of the processes necessary for monitoring, evaluating, and
adjusting the project's progress and performance to detect areas where changes to the plan may be necessary.
Monitoring is the process of collecting project performance data, creating performance metrics, and sharing
performance information with stakeholders. Controlling involves comparing actual performance to planned
performance, analyzing variances, identifying trends to improve processes, assessing alternative options, and
recommending appropriate corrective action as required. The primary benefit of this process group is that it ensures
that the project's performance is regularly measured and analyzed to identify and correct any deviations from the
project management plan at regular intervals, significant events, or when there are exceptions.

E. Closing Process Group. Composed of the processes used to formally finish or conclude a project, phase, or contract.
This process group ensures that all the defined processes from other process groups are completed, and that the project
or phase is officially completed. The main advantage of this process group is that it guarantees that phases, projects,
and contracts are properly closed out.

2.4 Project Management Knowledge Areas

The Project Management Knowledge Areas represent different domains or areas of expertise that are typically utilized in project
management. Each Knowledge Area comprises a collection of processes that pertain to a specific aspect of project management.
These Knowledge Areas provide a comprehensive framework for managing projects effectively and are applicable to the majority
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of projects across various industries. There are ten knowledge area stated in PMBOK, namely Project Integration Management,
Project Scope Management, Project Schedule Management, Project Cost Management, Project Quality Management, Project
Resource Management, Project Communications Management, Project Risk Management, Project Procurement Management, and
Project Stakeholder Management [7]. Each knowledge area consists of several components, that can belong to different process
groups. The components of the project management knowledge areas and the mapping with project management process groups are
illustrated in Table 1 below.

Table 1. Project Management Process Group and Knowledge Area Mapping

Knowledge Areas

Project Management Process Group

Initiating
Process Group

Planning  Process

Group

Executing Process
Group

Monitoring and
Controlling Process
Group

Closing
Process Group

- Develop Project | - Develop Project | - Direct and | - Monitor and | - Close Projecto
Project Charter Management Plan Manage Project Control  Project Phase
Integration Work Work
Management - Manage Project | - Perform Integrated
Knowledge Change Control
- Plan Scope - Validate Scope
Management - Control Scope
Project Scope - Collect
Management Requirements
- Define Scope
- Create WBS
- Plan Schedule - Control Schedule
Management
- Define Activities
Project Schedule - Sequence
Management Activities
- Estimate Activity
Durations
- Develop Schedule
- Plan Cost - Control Costs
Project Cost Management
Management - Estimate Costs
- Determine Budget
Project  Quality - Plan  Quality | - Manage Quality | - Control Quality
Management Management
- Plan Resource | - Acquire | - Control Resources
Project Resource Management Resources
Management - Estimate Activity | - Develop Team
Resources - Manage Team
Project - Plan | - Manage | - Monitor
Communications Communications Communications Communications
Management Management
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- Plan Risk | - Implement Risk | - Monitor Risks
Management Responses
- Identify Risks
- Perform
Project Risk Qualita'tive Risk
Management Analysis
- Perform
Quantitative Risk
Analysis
- Plan Risk
Responses
. - Plan Procurement |- Conduct | - Control
Project
Management Procurements Procurements
Procurement
Management
Project - Identify | - Plan Stakeholder | - Manage | - Monitor
Stakeholders Engagement Stakeholder Stakeholder
Stakeholder Engagement Engagement
Management

2.5 Project Management Maturity Model

Project Management Maturity refers to an organization's ability to manage projects effectively using standardized practices. As
maturity increases, organizations can identify areas for improvement, such as risk identification, project estimate accuracy, resource
allocation optimization, and stakeholder engagement. This enables targeted improvements to impact project outcomes, leading to
increased efficiency, quality, and overall performance, ultimately achieving strategic objectives [6]. By assessing an organization's
maturity level, it becomes easier to identify areas of weakness and focus on improving them, which can help to overcome the
challenges and improve infrastructure effectively [8]. The method used in this research regarding to the maturity assessment of the
project management is Project Management Maturity Model (PMMM) by PM Solutions Research [8]. This model assesses a
company's level of project management maturity based on the implementation of practices and methodologies within the ten
knowledge areas defined in the Project Management Body of Knowledge (PMBOK) and the maturity level charateristics proposed
by PM Solutions Research. The following is the maturity levels:

Level 1: The Initial Process. All businesses and projects start at level 1, either the practices are not qualified for level 2
or there was no formal maturity assessment in place. Level 1 organizations generally involve reaction-driven and ad-hoc
decision-making process and project management practices, and there are no standardized method or process present.
Awareness of project management is also present but not officially a standard.

Level 2: Structured Process and Standards. The management on the level 2 organizations usually recognize the
importance, supports, and encourages the use of project management practices. Basic project management processes and
methodologies are being piloted, developed and utilized but only a standard for larger projects, while the smaller ones
remain on the ad-hoc and informal processes. The cost, schedule, and technical performance of a project are all be tracked
and measured using some fundamental metrics, though data collection and correlation can be done manually. The
documentation of information of a project is frequently a combination of detailed and summary-level informations.

Level 3: Organizational Standards and Institutionalized Process. The business is implementing project management
processes, institutionalized as the standard of the company, and repeatable to use for all of the projects, applying a more
formalized documentation. The process of project management is generally automated, utilizing software and tools related
to the processes.

Level 4: Managed Process. The focus of the organization at level 4 is to manage and enhance the processes and
methodologies aiming for their continuous improvements. A consistent qualitative and quantitative benchmarking of
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project management is also present, the benchmarking is usually from other company both in the same and different
industry. The project processes, challenges, and changes are evaluated based on metrics related to the estimation and
calculation of cost, baseline, and earned value of the project.

e Level 5: Optimized Process. The improvement and optimization of the project management processes is utilizing the
lesson learned from the previous projects, focusing at improving project performance, identify weaknesses, anticipate
issues, and enhance the project management processes. Knowledges and lessons learned from a project are consistently
distributed to other project and team members.

3. CONCEPTUAL FRAMEWORK

This research involves the assessment project management maturity of components of the Project Management Knowledge Areas.
The assessed knowledge areas are the ones that related to the company’s business issue, namely Project Risk Management, Project
Schedule Management, Project Resource Management, and Project Communications Management. Furthermore, an analysis is
conducted to address gaps of improvement areas the company need to overcome in order to advance to the next maturity levels. The
conceptual framework of this research is illustrated in Figure.3.

Business
Vabhoe

)i

Time

Figure 3. Conceptual Framework

4. RESEARCH METHODOLOGY

The proposed methodology for this research aims to determine the maturity level of the company in managing its projects, as well
as identifying the root of the problems faced. This research’s design is qualitative research. In qualitative research, narrative data
collecting is utilized to investigate a certain issue or phenomenon. Qualitative measures, which incorporate any measure where the
data are not recorded in numerical form, are the cornerstone of qualitative research. They start with the presumption that reality is
subjective rather than objective and are exploratory and inductive in nature [9]. This research utilizes a semi-structured interview to
comprehend both the business issue and the existing condition of Project Management practices. The semi-structured interview
involves issuing questions related to the practices, behaviors, and knowledge that the company utilize in its practice of managing
projects. The data gathered are then utilized as an input for the data analysis which consists of gap analysis of the project management
maturity model and root cause analysis of the business issues, in order to formulate the business solutions and also to draw
conclusions and make recommendations.
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5. RESULT AND DISCUSSION

7

Figure 4. Research Design

5.1 Gap Analysis of Project Management Maturity Level

511

Project Risk Management

The gap analysis of Project Risk Management covers Plan Risk Management, Identify Risks, Perform Risk Analysis, Plan Risk
Responses, Implement Risk Responses, and Monitor Risks, it is depicted in Table 2 and are based on the result of the maturity

assessment illustrated in Figure 5.

Project Risk Management Maturity Levels
Identify Resks

Plan Risk —~ T
Misnagement

Perform Risk
Analysis

Flan Risk
Responscs

Implement Risk
Responses

Figure 5. Project Risk Management Maturity Levels
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Table 2. Gap Analysis of Project Risk Management
Maturity o N Next ' Gaps” Between Existipg
Components Level Existing Condition Maturity Condition and Next maturity
Level Level
Management team recognizes Planning Risk Management is
the importance of  risk done routinely before each
Plan Risk management pIan_. Planning project. De\_/elop_ template of a
Level 2 risk management is not yet a Level 3 comprehensive risk management
Management . o
routine, only done situationally. plan.
Basic documentation of risk
management plan.
Risk identifications are reactive Develop a proper documentation
Identify Risks | Level 1 rather thap proactive. The risks Level 2 gf _ri_sk _ identification. _ Risk
are only discussed only onan ad identification become routine for
hoc basis, not yet a routine. larger, visible projects.
The risk analysis does not Enhance the  depth  and
involve systemic analysis to comprehensiveness of the risk
. assess the impacts, analysis. Involve evaluation of
Perform Risk . Lo . . .
Analysis Level 1 pr(_)bab_llltles, and the priorities. Level 2 |mpact, probat_nIle, and priority
Primarily based on past using  quantitative = measures
experiences and speculations. (numerical values) and qualitative
measures (low, medium, high).
Risk responses are documented Establish a process of tracking
and integrated with other project reserves involved in
Plan Risk Level 4 aspects of project management Level 5 responding to risks._ Lesson
Responses (e.q., cost, schedule, learned and evaluations are
procurement) captured and used for continuous
improvement
Risk  responses is  well- Align risk response to change
implemented and documented. management of other project
Implement Not yet a standard and not yet management aspects
Risk Level 2 fully integrated with other Level3
Responses project management aspect
(i.e., schedule planning and
changes)
Risk  reporting is done Develop a risk register that tracks
. informally and not routine on the status of the risks. Establish a
Monitor . . . . L
Risks Level 1 weekly pro_Ject meetlr?gs. No Level 2 routlr.1e risk reporting in weekly
documentation regarding the meeting.
risk progress.

512

Project Schedule Management

The gap analysis of project schedule management includes Plan Schedule Management, Define Activities, Sequence Activities,
Estimate Activity Durations, Develop Schedule, and Control Schedule, it is depicted in Table 3 and are based on the result of the

maturity assessment shown in Figure 6.
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Project Schedule Management Maturity Levels

Dhefine Activitics
Plan . - | -
Schedule T
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.‘-"K 5 e
; / e e
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| | | J |
-.'._ ..".‘ \\___
.K '\H- b
\ . .
N, - ——
l'.'or.:m-l\\,__ -
Seheduds e
Devielop Schediile

"y

Sequence

Activities

__,...-' / ;."
/E!lll.‘ﬂl.'.c
-~

Activity
Durations

Figure 6. Project Schedule Management Maturity Levels

Table 3. Gap Analysis of Project Schedule Management

Next
Maturit . . . Gaps Between Existing Condition
Components y Existing Condition Maturity P . g
Level and Next maturity Level
Level
Plan Schedule Level 2 Develgped a schedule template for Level 3 Integr.atlng .scope management in
Management all projects. planning project schedule.
Define Activities still defined at a basic Activity definition is derived from the
s Level 1 and general state. Level 2 Scope Statement and aligned with
Activities
WBS.
Activity sequencing does not Developed a basic and documented
reflect the dependencies between process for sequencing activities.
Sequence .. . .
Activities Level 1 tasks. Only based on past Level?2 Utilize a visual representation to
experiences. illustrate the activiy dependencies
such as network diagram.
Calculation of activity duration is Implementing a specific tool and
Estimate relying  heavily on  expert technique for estimating activity
Activity Level 2 knowledge and  experiences, Level 3 durations. Utilizes historical
Durations without a formal tools or technique. information and external dependent
activities.
A schedule of a specific project is Develop a formalized process with a
Develop Level 1 used for making schedule of all Level 2 specific tools and technique for the
Schedule other projects, rely on past project baseline of developing schedule.
experiences.
Schedule reporting done on Develop a more documented and
informal and verbal basis in project formal approach to schedule control
weekly meetings and reporting, involves specific
Control Level 1 Level 2 reporting schedule template that
Schedule P g P

outlines relevant information such as
schedule baseline, planned status, and
actual status.
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5.1.3  Project Communications Management
The gap analysis of project communications management includes Plan Communications Management, Manage Communications,
and Monitor Communications, it is depicted in Table 4 and are based on the result of the maturity assessment shown in Figure 7.

Project Communications Management
Maturity Levels

Plan Communications
.\-'Ianni,'cml;'n.l

Monitor [/ Manage
Communications Communications

Figure 7. Project Communications Management Maturity Levels

Table 4. Gap Analysis of Project Communications Management

Maturity Next Gaps Between  Existing
Components Existing Condition Maturity Condition and Next maturity
Level
Level Level
Plan Project team reports project Develop communications
Communications | Level 1 status  regularly during evel2  plan or Standard Operating
Management scheduled meetings Prochedure (SOP)
Established an organized Develop a formal information
approach in  collecting retrieval system that allows
roj report vi heck keholder retriev
Manage o Level2 P OJec_t eport via a chec Level 3 _sta eho (_1e s to et (_a.e
Communications sheet in hard copy format information from a specific
repository, remotely and in
real-time
Project reports covering Develop a report that covers
. only basic project status, detailed information of time
Monitor : . . . .
I Level 1  while performance and risks Level 2  and costs, integration with
Communications .
is handled on an ad hoc cost and schedule
basis management

5.1.4  Project Resource Management

The gap analysis of project resource management includes Plan Resource Management, Estimate Activity Duration, Acquire
Resources, Develop Team, Manage Team, and Control Resources. It is depicted in Table 5 and are based on the result of the maturity
assessment shown in Figure 8.
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Project Resource Management Maturity Levels

Estimate Activity
Resources

Man Resource

Management o~ e —
-~ I
! E )
"Ir .""’ . ] —
J A .

Coatrol — P
FLesousess \x_&

Manage Team

HH"\-\.

Acquire
"o, RESOUTCEs

A Develop
~" Team

Figure 8. Project Resource Management Maturity Levels

Table 5. Gap Analysis of Project Resource Management

. Next L .
Components Maturity Existing Condition Maturity Gaps Between _EX|st|ng Condition
Level and Next maturity Level
Level
Plannings are based on informal Implement a structured approach
analysis relying on past experience covering formal analysis and
and knowledge of the management documentation, considering not only
Plan Resource Level 1 team. Level 2 quantity of _resources, bu_t also
Management procurement time and constraints for
physical resources. Also considering
required skills, roles, and
responsibilities for human resources.
Resource estimation relies on Develop a structured practice that
Estimate exp_erience of previous and sim?lar may include leveraging histori_cal
. projects. No proper documentation data of resources, developing
Activity Level 1 Level 2 .
ReSOUICes template and mef[hod_, also integrate
with cost estimation, schedule
development, and scope management
Already identified the required Develop a staffing management plan
skill sets for the project and that covers the desired parameter or
considering resources availability, requirement for the team (minimum
hence indicating that the company experience, personal interests and
Acquire Level 1 recognize the significance of Level 2 characteristics, and capability to fit
Resources aligning the necessary skills and into the team working environment).
availibility of resources with
project requirements. But the
process is done informally, ad hoc
and not organized
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Team member developments still
on an ad hoc and reactive nature,

Develop a formal career development
plan for team members. Providing

Develop Team | Level 1 no structured and consistent Level 2 structured and consistent trainings or
method. workshops.
Managing project team are still on Implementing  structured  team
informal, and ad hoc or reactive management approach, including
nature. No formal plan or SOP. develop plan or document that clearly
Manage Team | Level 1 Level 2 defines roles and responsibilities,
reporting and communication
channels, and teaem performance
expectations.
Lack of regular and detailed Develop plan and method for regular
Control Level 1 tra_mc_kin_g of resource usage and Level 2 tracking of physical resource_ co_sts
Resources utilization. and usage, as well as monitoring

human resource performance

5.2 Root Cause Analysis
Root cause analysis is a problem-solving technique that enables organizations to understand the underlying causes of problems and
develop effective solutions. The primary goal of root cause analysis is to prevent the problem from recurring. By addressing the
root causes, organizations can enhance their processes, prevent recurring issues, and drive continuous improvement. Root cause
analysis utilizes various tools and techniques, such as fishbone diagrams (Ishikawa diagrams), fault tree analysis, 5 Whys, cause
map, pareto analysis, process flowcharts, and statistical analysis. These tools help visualize the problem, identify potential causes,
and facilitate structured analysis. As shown by Figure 9, this research utilizes cause map to analyze the root causes of the occurred
issues. The root causes analysis itself are sequenced to each of the corresponding and related project management knowledge areas.
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Figure 9. Cause Map

| Peer coontmases |

| W ———

L_owwgn gwmng

I
ST

AND
1

core=s a3
ot

AND

=

Viadeguate product
Aol soe

[ } |

AND

Lacx o exgwrmnce l

4537 “Corresponding Author: Tigas Adrian Wahyuindrajati

Volume 06 Issue 07 July 2023
Available at: www.ijcsrr.org
Page No. 4525-4546


https://doi.org/10.47191/ijcsrr/V6-i7-67
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://www.ijcsrr.org/

International Journal of Current Science Research and Review

ISSN: 2581-8341 ( IL\.!IJ
Volume 06 Issue 07 July 2023 ' g "

DOI: 10.47191/ijesrr/\V6-i7-67, Impact Factor: 6.789
IJCSRR @ 2023 WWW.IjCSFT.org

5.2.1 Root Causes of Project Risk Management
The problem root causes of the Project Risk Management aspects are an inadequate risk management practices, inadequate project
control and monitoring, poor coordination, and inadequate product knowledge. Indicated by the inconsistent risk management,
incomprehensive risk identification, and poor assessment.

5.2.2  Root Causes of Project Schedule Management
In the aspect of Project Schedule Management, the root cause of the problems faced by the company is inadequate schedule
development. Effective schedule management helps identify and address risks that may impact project timelines, allowing proactive
mitigation measures to be implemented to prevent delays and disruptions, which the company failed to capture. Proper schedule
management minimizes unnecessary costs associated with delays, such as increased labor expenses and penalties, helping to keep
the project within budget.

5.2.3  Root Causes of Project Communications Management
In this aspect, the problem root causes are poor coordination as well as inadequate project control and monitoring specifically in
terms of communications. This may be the result of the company not developed a communication plan or Standard Operating
Prochedure (SOP) and a proper communication method. A reliable communication practice and control would ensure that accurate
information is shared, misunderstandings are minimized, and the project progresses smoothly towards its completion within the
designated timeline.

5.2.4  Root Causes of Project Resources Management
An inadequate resource planning, as well as lack of experience and product knowledge are the root causes in the aspect of Project
Communications Management. This is mainly resulted from the company’s inadequate team management and development. The
challenges caused by this issue are, human resource inneficiency due to idle workers, the failure of drafter team in designing product,
as well as a technical issue of handling materials that caused material waste.

5.3 Proposed Business Solution
In this research, the formulated business solutions aim to solve the occurred business issues and improving the company’s
performance to be able to reach higher level of project management maturity.

5.3.1 Develop Risk Management Method
The first proposed solution for the company is to focus on the development of risk management practices. This is crucial because
risk factors play a significant role in project execution, and addressing them effectively is essential for successful project outcomes.
By establishing robust risk management practices, the company can identify, assess, and mitigate risks that may impact various
aspects of the project. The solution also aims at the enhancement of the company’s project management maturity in terms of the
knowledge area of Project Risk Management and possibly other knowledge areas as several knowledge area improvements demand
an integration with risk management aspect. The solution provided in this research is the development of a basic risk management
template that covers the documentation of Risk Identification, Risk Assessment, and Risk Action Plan. By implenting this proposed
solution, the company also expected to fulfill the standardization of ISO 31000 regarding risk management.
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NEGATIVE RISK IDENTIFICATION

Unit PT. Wasterindo Manufaktur Indonesia Project Team
Project/Activity : Product Delivery of Incinerator

No Code Target Risk Description -
NRPL Long suppler service tme The requested product need a long tme for the suppler to bull/acquire E
2 NRP2 Procurement |Long shipping time. Long shipping time from far supplier LY NP Event Impact Probabilty £ |3
3 NRP3 Changes in price Sudden change of prce from preferred suppliers S E
7 NROL Change in customer request or requirement from customer LT
B NRO2 a A the customer Py ————— ‘ | ‘ l
3 NRO3 Delay infabrication ©time took longer than the designated targ
5 NROS operationat | AESEIWOrRerS Project team unable to work T
5 NROG Unavailabilty of the heavy equipment | Heavy equipments or vehicles not avaiiable for loading/unioading. ]
10 NRO7 Risk of accidents during shipping Risk shipping !
1 NROS Delay due toharborregulation and/or | 5 roguiaton and/or shuation that haltthe sea shipment process ]
situation O
0 NROS rker Lack of killand knowiedge possessed by the project team o]
[0 ]
u
POSITIVE RISK IDENTIFICATION =
Unit : PT. Wasterindo Manufaktur Indonesia Project Team |
Product Delvery of
No Code Target Risk Description - H:

1 PRFL cinancial Industry growth leads to new potential customers

2 PRF2 Decreasing Tax Decreasing tax due to regulation changes Risk F3 z N =
3 PRPL Procurement Jitable supplier Finding a supplier with a relatively cheap price and close distance 2 lg 2|z
A Rl Operational ot leamed "o | cone event impact ety : (2§ |2
5 PRM1 Market Increasing number of customer Positive feedbacks from customer attract other potential customers H g ° 2

Theeats Opportunties S : : S
2 PRF2_ |
Very High Low I " ‘ ‘ I ‘ ‘
3 PRPL_|
z e ey ] [ I T T 1
E N vosome B s |_PRO1_[improved operationalcaused by experience and esson leamed__| T T T T T
] F [ s [ eaw |
L B w I T N ——
vyt vigh
Negative Impact Positive Impact

Figure 10. Proposed Template of Risk Identification, Risk Assessment, and Risk Matrix

Negative Risk Action Plan
Unit : PT. Wasterindo Manufaktur Indonesia Project Team
Project/Activ : Product Delivery of Incinerator (Product Specs)

No [ Code Risk Event Possible Response | Possible Actions Cost [Personin Charge| How To Monitor

The requested product need a long time for the suppler

1 | NRP1 [Long supplier service time N R
to built/acquire

2 [ NRP2 [Long shipping time Long shipping time from far supplier
3 [ NRP3 [Changes in price Sudden change of price from preferred suppliers
. Sudden change of specification or requirement from
4 [NRO1 |Change in customer request
customer
5 [NRO2 A ion or mi ination with the customer

with customer

. . Fabrication time took longer than the designated
6 [NRO3 |Delay in fabrication

target
7 | NRO4 |Inadequate product quality Product quality doesn't suit the requirement or target
8 | NROS |Absent workers Project team unable to work
s |NrRoG Unavailability of the heavy Heavy equipments or vehicles not available for
equipment loading/unloading

10 | NRO7 |Risk of incident during shipping |Risk of incident during shipping

Delay due to harbor regulation | Specific regulation and situation in a harbor that halt
and/or situation the sea shipment process

11 | NRO8

Lack of skill and knowledge possessed by the project
12 [ NRO9 |Incompetent worker

team
Unit : PT. Wasterindo Manufaktur Indonesia Project Team
Project/Activity |: Product Delivery of Incinerator (Product Specs)
No Code Risk Event Possible Action Cost Personin Charge | Deadline | How To Monitor
1 PRF1 Economic recovery |Industry growth leads to new potential customers
2 PRF2 Decreasing Tax Decreasing tax due to regulation changes
3 PRP1 SufilaE F?nding a supplier with a relatively cheap price and close
distance
(o] i p d i caused by experience and lesson
4 PRO1
excellences learned
5 PRML Increasing number | Positive feedbacks from customer attract other potential

of customer customers

Figure 11. Proposed Risk Action Plan Template

5.3.2  Implement Scope Management

Hence, this research proposes an implementation of scope management to help the company to enhance its project management
maturity and answer the business issues, in order to improve its project performance in general. In traditional predictive or waterfall
projects, the scope baseline consists of the authorized version of the project scope statement, the work breakdown structure (WBS),
and the associated WBS dictionary [7].

The initial step is generating a scope statement template. The project scope statement is a comprehensive document that outlines the
project's scope, deliverables, assumptions, and constraints. It covers both the project scope and the product scope, ensuring a shared
understanding among stakeholders. It helps with detailed planning, guides project execution, manages stakeholder expectations, and
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prevents scope creep. The scope statement serves as a valuable tool for effective project management, promoting clarity, alignment,
and evaluation of changes and additional work. It covers the description of product scope that elaborates the characteristics of the
product or service, defined deliverables, the acceptance criteria of the project, and the exclusions. The proposed Scope Statement

Template is shown in Figure 12.

Project Name DELIVERY OF 1 UNIT INCINERATOR 100 KG/H

Project Sponsor . Project Manager |....

Date of Project Approval e Last Revision Date|....

- The objective of the project
- Project requirements

Scope Description

- Product specification

- Contains the product, result, or capability to perform a service that
isrequired to complete a process, phase, or project

- May also contains supplementary outcomes, including project
management reports and documentation

Deliverables

Contains a series of conditions that must be fulfilled before the

KAcceptance Criteria
coptance Lot deliverables are accepted

Project Exclusions Contains the elements or aspects that are not included in the project

Figure 12. Proposed Scope Statement Template

The next key step is the development of The Work Breakdown Structure (WBS). WBS is a hierarchical breakdown of the complete
scope of work that needs to be performed by the project team in order to achieve the project objectives and deliver the required
outcomes. It serves to organize and define the overall project scope, representing the work outlined in the currently approved project
scope statement [10]. The following is the proposed WBS template in this research.

j AR -
|
_— — 1 - T -
'1 mrolJ ‘ux(-nw.—! b?r'n:-m‘ 750!0'1," ‘“:m
[ ' - — [ [
E "" { :mml ‘ ahit] —-v! '“W'E e } P gy € vy -"m
| Nem——— | ) J | e | | Gowmm— e | ot | I ey
| | 1 | 1 i | | { e
=) | ==
V| U oo —
[ r323 vy |
=
JA 25 wanr |
g
-
stom
Figure 13. Proposed WBS Template
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The WBS plays a crucial role as a communication tool within the project. It visually represents the project's scope, facilitating
effective communication and understanding among stakeholders. To help the company in defining and clarifying the detail of the
elements of the WBS while also ensuring that each element accurately represents its content, the company can develop and utilize
a WBS dictionary. The WBS dictionary is a comprehensive resource that includes information about every element in the Work
Breakdown Structure (WBS). It provides detailed descriptions of the work, deliverables, activities, and milestones associated with
each element. When creating the WBS dictionary, it is common to discover any ambiguities or errors present in the WBS, leading
to necessary revisions and improvements [10]. The proposed WBS dictionary template is shown in Table 6.

Table 6. Proposed WBS Dictionary Template

Level

WBS
Code

Element Name

Responsible Organization

Description

1 Product Delivery of Incinerator

1.1 Initiation
111 Contract Settlement Director, Project Manager
1.1.2 Get Requirements Director, Project Manager

1.2 Execution

121

Preparation

Project Manager

1

2

3

3

2

3

4 1211 Drawing Drafter PIC Mekanikal & Elektrikal
4 1212 Control System Programming | IT PIC

3 122 Procurement Procurement PIC

4 1221 Material Procurement PIC Refraktori & Steel
4 1222 Components Procurement PIC Feeding system & ash screw conveyor
4 1223 Equipment Procurement PIC

3 1.2.3 Fabrication Project Manager

4 1231 Ruang Bakar 1 PIC 2

4 1.2.3.2 Ruang Bakar 2 PIC 3

4 1234 Exhaust Stack PIC1

4 1.2.25 Cyclone PIC 4

4 1.2.2.6 Ventury Scrubber PIC 2

4 1.2.2.7 Water Scrubber PIC 3

4 1228 Main Stack PIC 2

4 1.2.2.9 Fuel Supply System PIC 3

4 1.2.2.10 Electical & Control System PIC 4

3 124 Shipping & installation Shipping PIC

4 1.24.1 Shipping Phase 1 Shipping PIC

4 1.2.4.2 Shipping Phase 2 Shipping PIC

4 1243 Installation Project Manager

3 1.25 Commissioning Project Manager
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2 1.3 Controlling
3 131 Preparation Control Project Manager
4 13.11 Drawing Control Drafter PIC
4 1.3.1.2 Programming Control ITPIC
3 1.3.2 Execution Control Project Manager
4 13.21 Procurement Control Procurement PIC
4 1.3.2.2 Fabrication Control Project Manager
4 1.3.23 Shipping Control Shipping PIC
4 1324 Installation Control Project Manager
2 1.4 Closing
3 141 Evaluation Director, Project Manager
2 5. Project Management
Director, Operations
3 151 Project Management l\/_lanag_er, HR Manager,
Knowledge Areas Financial Manager, Project
Manager

5.3.3  Improve Schedule Management

In the company’s case, the assessment result of project management maturity regarding project schedule management depicts the
company’s struggles in solving the issue of project delay. This research proposes a development of project schedule management
that aims to enhance the company capability of overcoming the issues and in the long run, the company is expected to continue to
develop in order to establish a robust and reliable method schedule management. One of the key improvements is developing a
reliable technique for the baseline of schedule planning of a project.

The technique proposed in this research is Critical Path Method (CPM), a network-based approach used to coordinate activities,
create schedules, and monitor project progress. It involves constructing a network diagram that represents the sequence of activities
and their interdependencies. CPM provides important information about operation parameters such as earliest start and finish (ES
and FS) times, latest start and finish (LS and LF) times, maximum available time, and also scheduling flexibility (slack time). By
using CPM, project managers can identify the critical path, optimize the project timeline, and make informed decisions. CPM is
widely utilized in various industries for efficient project planning and control, ensuring projects are completed within designated
timeframes [11]. The initial steps of CPM are defining activities, estimating activity durations, and defining each activity
dependency. Furthermore, a project network diagram and the value of ES, LS, EF, LF and the float can be calculated, these
components are the input of the critical path definition. The result of the critical path calculation is described on Table 7.

Table 7. Critical Path Calculation

CODE | ACTIVITY PREDECESSOR | DURATION | ES | LS | EF | LF | FLOAT
A PROJECT INITIATION - 1 0 0 1 1 0
B PEMBUATAN SHOP DRAWING A 4 1 1 5 5 0
PEMROGRAMAN SISTEM
C KONTROL A 4 1 8 5 12 7
D PROCUREMENT: MATERIAL B 5 7 9 11 2
E PROCUREMENT: COMPONENTS | B 5 13 |9 17 |8
F PROCUREMENT: EQUIPMENT B 7 5 5 12 |12 |0
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G FABRICATION: RUANG BAKAR1 | D 6 9 11 15 17 2

H FABRICATION: RUANG BAKAR 2 | D 6 9 11 15 17 2

| FABRICATION: EXHAUST STACK | D 4 9 13 13 17 4

J FABRICATION: CYCLONE D 4 9 13 13 17 4
FABRICATION: VENTURI

K SCRUBBER | 3 13 14 16 17 1
FABRICATION: WATER

L SCRUBBER J 3 13 14 16 17 1

M FABRICATION: MAIN STACK G 2 15 15 17 17 0
FABRICATION: FUEL SUPPLY

N SYSTEM H 2 15 15 17 17 0
FABRICATION: ELECTRICAL &

© CONTROL SYSTEM CF 5 12 112 1r 17 o

P SHIPPING 1 E,G,H,I,J 1 15 17 16 18 2

Q SHIPPING 2 K,L,M,N,O 1 17 |17 |18 |18 |0

R INSTALLATION P,Q 3 18 18 21 21 0

S COMMISSIONING R 2 21 21 23 23 0

Based on the critical path calculation, the critical path of Incinerator projectis A — B — F — Q — R — S. This means that any delay
occurred during those activities will delay the overall completion time of the project. Without any delay, total completion time for
the project is 23 weeks. These informations can be utilized by the company as the baseline of schedule development. The diagram
of the CPM can be applied into the network diagram, which is illustrated in Figure 11 below.

1.4 % IR

< o
L9 B2 e

Figure 14. Critical Path of Incinerator Project

The result of critical path method can become a baseline for defining project schedule, the proposed schedule resulted by CPM with
the integration with WBS is described in Figure 15 below.
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DURATION START Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
'WBS CODE ACTIVITY END WEEK WEEK WEEK WEEK WEEK WEEK WEEK

(WEEK) | WEEK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1.1|PROJECT INITIATION
1.2.1.1|PEMBUATAN SHOP DRAWING
1.2.1.2|PEMROGRAMAN SISTEM KONTROL
1.2.2.1|PROCUREMENT: MATERIAL
1.2.2.2|PROCUREMENT: COMPONENTS
1.2.2.3|PROCUREMENT: EQUIPMENT
1.2.3.1|FABRICATION: RUANG BAKAR 1
1.2.3.2|FAERI(‘AT\ON: RUANG BAKAR 2
1.2.3.4|FABRICATION: EXHAUST STACK
1.2.2.5|FABRICATION: CYCLONE
1.2.2.6|FABRICATION: VENTURI SCRUBBER
1.2.2,7|FABR|CAT\0N: WATER SCRUBBER
1.2.2.8|FABRICATION: MAIN STACK
1.2.2.9|FAERICAT\ON: FUEL SUPPLY SYSTEM
1.2.2.10| FABRICATION: ELECTRICAL & CONTROL SYSTEM
1.2.4.1|5H|PPIN5 1
1.2.4.2|SHIPPING 2
1.2.4.3|INSTALLATIDN
1.2.5|COMMISSIONING

NWRE NN W WSRO NS S S S
-
153
"
)

13 17
16, 16,
18, 18,
19, 21
22 23

Figure 15. Proposed Schedule and Integration with WBS

As illustrated in Figure 15, the schedule generated through CPM calculations resulted a longer duration compared to the original
schedule. The reason for this discrepancy is that the original schedule did not adhere to the CPM rule, which mandates the completion
of a predecessor activity before the start of a subsequent activity. This situation can arise when the company acknowledges that a
specific predecessor activity does not need to be fully completed for the next activity to commence. the schedule created using CPM
can still serve as a reference and justification for the project's activities. It can be used as a baseline to establish timelines and provide
a framework for the next project iteration.

5.3.4  Improve Team Management

Improving team management is expected to enhance the company’s maturity in the aspect of Project Resource Management and
Communications Management, and also solve several roots causes the company experienced in terms of the inadequate resource
planning, poor coordination and controlling practices. The proposed solutions for these issues are the following:

1. Project Team Reassignment. This research suggests the reassigning of the idle team to serve as a Person in Charge (PIC)
for other team’s work. For instance, drafter team assigned to the latter stage of fabrication and electrical to the earlier stage.
The current structure the company adapted for its project is not assigning a PIC who are responsible in managing,
coordinating, and controlling teams in their respective project activity. So, in terms of project monitoring, the project
manager relies heavily on a senior or trusted team member to conduct the reporting. Beside minimizing idle time, this
reassignment is expected to enhance the project monitoring and coordination, as well as developing the reassigned PIC,
especially in terms of project management practices. However, the reassignment may need to be accompanied by training
or knowledge transfer related to the assigned work. The conducted training also aims at ensuring the project teams possess
an adequate knowledge of the product, including the drafter team who previously made a mistake.

2. Utilization of Project Management Information System. A Project Management Information System (PMIS) is a
platform that enables project managers and teams to access and utilize various IT software tools for effective project
management. These tools include scheduling software, work authorization systems, configuration management systems,
information collection and distribution systems, and interfaces to online automated systems like corporate knowledge base
repositories [7]. Information collection and distribution systems facilitate the collection of project progress updates, status
reports, and other relevant information from team members, ensuring timely and organized distribution to stakeholders.
Work authorization systems authorize and control work activities, ensuring compliance with established procedures and
guidelines. These systems address issues of poor coordination and unauthorized actions faced by the company, aimed at
reducing project delays and cost overruns. The proposed PMIS utilizes electronic project management tools in the form of
project dashboards for the distribution of project information.

6. CONCLUSION
1. The root causes of the business issues experienced by the company are the poor coordination within the project teams, in
this case between the drafter procurement, and fabrication team. Moreover, there is an issue of the inadequate project
control and monitoring resulted the poor coordination to be overlooked. There are also an issue of inadequate product
knowledge and lack of experience that causes the inaccurate product drawing. An inadequate schedule development is also
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present. These issues along with inadequate risk management practices are the root causes for the project delay. Beside
causing project delay, the lack of experience, inadequate risk management practices and product knowledge also resulted
in cost overruns. The other root causes of this problem are the inadequate resource planning, specifically the human
resources.
2. Based on the gap analysis, the project management of the manufacturer company resulted a relatively low level of maturity
in many aspects of the project management knowledge areas. The summary of the assessment is as follows:
a. Project Risk Management
e Plan Risk Management: level 2
e ldentify Risk: level 1
e Perform Risk Analysis: level 1
e Plan Risk Responses: level 4
e Implement Risk Responses: level 2
e Monitor Risks: level 1

b. Project Schedule Management
e Plan Schedule Management: level 2
o Define Activities: level 1
e  Sequence Activities: level 1
e Estimate Activity Durations: level 2
e Develop Schedule: level 1
e Control Schedule: level 1

c. Project Communications Management
e Plan Communications Management: level 1
e Manage Communications: level 2
e  Monitor Communications: level 1

d. Project Resource Management
e Plan Resource Management: level 1
e Estimate Activity Resources: level 1
e Acquire Resources: level 2
o Develop Team: level 1
e Manage Team: level 1
e Control Resources: level 1

3. The first proposed business solution is to implement scope management, scope management is essential aspect that can
enhance the project management practices in general and become one of the requirements for the improvement of various
project management maturity knowledge areas. In terms of project scope management this research is proposing the
developing of project scope statement, Work Breakdown Structure (WBS) and the WBS dictionary, the identification and
documentation of project scope in a structured manner is expected to provide a clearer informations regarding project
objectives and exclusions to the company.

Next is to develop a proper risk management method, it is expected to improve the company capability to identify and
assess risks, also provide a clearer overview of both negative risks (threats) and positive risks (opportunities), in a
documented and structured manner. The proposed solution related to project risk management is the development of
documents related to risk identification, risk assessment, and risk action plan. The next solution is the improvement of
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project schedule development, it involves the development and utilization of Critical Path Method (CPM) to become the
baseline for developing project schedule.

The third solution proposed by this research is implementing team reassignment to solve the issue of human resource
effiency due to idle workers. In this matter, the solution involves reassignment of the workers to become the PIC of project
phases in their idle times.

The final proposed solutions are related to the implementation of Project Management Information System to enhance the
communication practices in the projects, this research proposes the use of Trello to build project dashboard to provide a
clearer and easier project monitoring and communications.

4. The implementation plan for the improvements consists of several key components, including project scope management,
project risk management, project schedule management, project resource management, project communications
management, and integration of these management areas. The plan aims to address the gaps in project management maturity
and enhance business practices in a systematic and structured manner.

To execute the plan, specific tasks and actions have been identified, such as developing templates for scope statement,
WBS, and WBS Dictionary, conducting risk identification and assessment, implementing the Critical Path Method (CPM)
for project scheduling, reallocating team resources, conducting team training, developing a Standard Operating Procedure
(SOP) for project reporting and communications, and integrating all the management areas.

The timeline for the implementation plan will be depicted using a Gantt chart, providing a visual representation of the tasks
and their durations. It is important to acknowledge that the proposed improvements have the potential to elevate the
company's maturity level to either level 2 or 3. However, assessing the full impact of these improvements may require
evaluating multiple project iterations to accurately measure the company's progress.
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