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Abstract This study examines the potential for developing a disaster preparedness checklist
that can be utilized in construction planning to improve project resilience. To that end, a
comprehensive literature study was conducted on various publications related to disaster risk
management in the construction industry. This study maps the extent to which disaster risk
checklists are available, how they are used, and what gaps still exist in their application.
Furthermore, this study develops a disaster preparedness checklist that can be used in
construction project planning. It covers aspects of design, location, infrastructure, team
readiness, project recovery protocol, and external coordination. The proposed checklist was
further reviewed and validated by expert respondents. This study has two main benefits. For
academics, the results of this study can be the basis for developing a more structured and
applicable disaster risk evaluation framework in the construction context. Meanwhile, for
practitioners, the findings of this study can serve as an initial guide for compiling or adapting
a disaster risk checklist appropriate to the project type and geographic location. Ultimately, this
effort is expected to increase the resilience of the construction sector in the face of disaster
threats and to contribute to sustainable infrastructure development.
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1. INTRODUCTION

Construction project planning is a crucial process that determines the success of a project in
terms of cost, quality, and time (Liang & O’brien, 2016; Zwikael & Globerson, 2006). In
practice, this planning not only includes technical and financial aspects, but must also consider
various risks that can disrupt the smooth running of the project (Akinradewo et al., 2019). One
type of risk with significant potential to undermine project sustainability is natural disasters,
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such as earthquakes, floods, landslides, and strong winds. These disasters not only affect the
results of the project but can also threaten worker safety, disrupt the supply chain, and
significantly increase unexpected costs. Globally, the increasing frequency and intensity of
disasters related to climate change have underscored the urgency of integrating a disaster risk
management approach into the construction sector. Organizations such as the United Nations
Office for Disaster Risk Reduction (UNDRR) have encouraged the application of resilient
infrastructure principles from the early stages of planning. However, field implementation is
still limited, especially in the form of practical tools or guides such as checklists that can be
used systematically by construction project planners and managers.

In Indonesia, one of the world's most disaster-prone countries, this challenge is becoming
increasingly relevant. With its geographical location at the meeting point of three tectonic
plates and a tropical climate prone to extreme weather, construction projects in Indonesia are
at high risk of disaster disruption (Zulfiar & Jayady, 2018). However, most construction
companies in Indonesia have not consistently implemented a documented and standardized
disaster risk management approach. This indicates a significant gap between the need for
disaster risk mitigation and the construction industry's preparedness to anticipate these risks.

Disaster preparedness is an effort to anticipate the possibility of a disaster, whether natural
or human-caused (Pastrana-Huguet et al., 2025). Essentially, preparedness means having
sufficient plans, knowledge, and resources to minimize the impact when a disaster occurs. This
includes simple steps such as evacuation drills, providing emergency routes, and implementing
risk monitoring technology (Sensin & Gokmenoglu, 2024).

In the context of construction projects, disaster preparedness is crucial because projects often
involve large numbers of workers, heavy equipment, and high-risk activities (Vishnu et al.,
2024). For example, projects must consider the potential for earthquakes, floods, fires, or even
major work accidents. By implementing a disaster preparedness system, such as risk analysis
from the planning stage, developing emergency SOPs (standard operating procedures), and
regular worker training, workforce safety and project continuity can be better assured
(Edjossan-Sossou et al., 2020).

One simple yet effective instrument for identifying and managing risks is a disaster risk
checklist. The checklist allows the project team to systematically verify various aspects of
disaster vulnerability and preparedness, including at the planning, design, and implementation
stages (Asian Development Bank (ADB), 2017). However, based on an initial review of
international standard documents such as the Project Management Body of Knowledge
(PMBOK), ISO 21500:2021 on project management guidelines, and ISO 31000:2018 on risk
management, no checklist guidelines have been found that specifically address disaster risk in
the construction context.

The absence of a standardized checklist has resulted in a diversity of approaches in the field,
with each company developing its own disaster risk assessment tool, if it is done at all (Heagele,
2016). This has the potential to lead to inconsistencies in risk assessment, weaknesses in
documentation, and difficulties in post-disaster audit or evaluation processes. In addition,
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limited access to technical knowledge and a lack of human resource training are also inhibiting
factors in the implementation of effective disaster risk assessment practices in the context of
construction project planning.

Based on this background, this study aims to identify the availability and use of disaster risk
checklists in construction project planning, assess gaps in the literature and field practices, and
provide initial recommendations for developing a more systematic and context-specific
checklist framework, particularly for disaster-prone areas such as Indonesia. With a literature-
based approach, this research is expected to provide a strong basis for developing guidelines
that can be widely adopted by the construction industry.

2. RISK AND DISASTER MANAGEMENT IN CONSTRUCTION PROJECTS

Risk management is a systematic approach to identifying, analyzing, evaluating, and
controlling risks that have the potential to disrupt the achievement of project objectives
(Damayanti, 2023). In the context of construction projects, risks can come from various sources,
such as cost uncertainty, time delays, design errors, to external factors such as natural disasters
(Diputera et al., 2024). According to the PMBOK Guide, project risk management consists of
several stages, namely risk management planning, risk identification, risk assessment, risk
response planning, and risk monitoring and controlling (Project Management Institute (PMI),
2021). Although this approach has been widely used in construction projects, the focus on
natural disaster risks is still often overlooked, especially in the early stages of project planning.

Disaster management in construction is part of risk management that specifically addresses
threats from natural and non-natural events, such as earthquakes, floods, fires, extreme winds,
and pandemics (Shahriar & Roy, 2024). Disaster management is a systematic and
comprehensive effort to deal with all disaster events quickly, precisely, and accurately to
minimize the victims and losses caused (Danil, 2021). In practice, disaster management
includes mitigation, preparedness, response, and recovery actions (PPPSDAK, 2017). However,
the literature shows that integration between project risk management and disaster management
remains minimal, both in terms of frameworks and implementation tools in the field. This
leaves many construction projects unprepared for disasters, resulting in major losses or even
failure to complete when a disaster strikes.

Various studies show that traditional risk management approaches are not responsive enough
to the complexity and uncertainty caused by disasters. For example, Amaratunga et al. (2017)
emphasize the importance of mainstreaming disaster risk reduction (DRR) throughout the
construction project cycle, from planning to operation. One of the tools in this process is the
use of a disaster risk checklist (Arumsari, 2017), which can serve as a practical guide to ensure
that important aspects related to disaster preparedness have been checked and implemented.

In international standard documents such as ISO 31000:2018 (risk management) and ISO
21500:2021 (project, programme and portfolio management), the general principles of risk
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management are well stated. However, these standards remain generic and do not specifically
address disaster risk assessment in construction projects, especially at the planning stage. The
same thing happens in the PMBOK Guide, which discusses more technical and business risks,
and does not provide a specific template or checklist for disaster risk. This indicates a gap
between theory and practical needs, especially in the context of construction projects in
disaster-prone areas such as Indonesia.

In Indonesia, the literature on disaster risk management in construction remains limited.
Most studies emphasize the emergency response or post-disaster reconstruction aspects, rather
than preventive measures in the project planning stage. For example, in his research, Fathonah
(2025) analyzed the application of natural disaster risk management in the Yogyakarta-Bawen
Section I toll road construction project which focused more on the impact of disasters on project
implementation. Likewise, Toyfur et al. (2017) studied the selection of earthquake disaster risk
assessment models for national roads in Indonesia. Meanwhile, Umboh et al. (2021) conducted
a modeling of construction project risk management in Minahasa Regency.

These previous studies focus on emergency response or post-disaster aspects, without
providing a disaster risk checklist that can serve as a practical tool for construction project
planning. In fact, the integration of disaster risk management from the early stages can
minimize infrastructure damage and economic losses, and accelerate the recovery process
(Nakoe & Lalu, 2022). Therefore, further studies are needed to develop or adapt tools such as
disaster risk checklists that are appropriate to local geographic, social, and technical capacity
conditions such as in Indonesia. Considering the findings above, it is increasingly clear that
developing a structured, easily implemented disaster risk management approach for
construction projects remains an urgent need. This study will fill this gap by systematically
reviewing relevant literature and formulating initial recommendations for the development of
a more applicable and standardized disaster risk checklist, especially for use by construction
practitioners in disaster-prone areas.

3. METHODS

This study uses a Systematic Literature Review (SLR) approach to systematically identify,
evaluate, and analyze relevant literature on the use of disaster risk checklists in construction
project management. SLR was chosen because it can provide a comprehensive understanding
of current conditions and the best practices applied in both global and local contexts. This
method is carried out in stages and in a structured manner to ensure objectivity and replicability
in the data collection and analysis process (Hansen, 2024).

The first stage in this SLR is the identification of research questions, namely: what is the
availability of disaster risk checklists in construction project management practices, and what
is the form and content of the checklist as reflected in project standards and previous literature.
Based on these questions, the inclusion/exclusion criteria for articles were prepared. The
inclusion criteria for the selected articles were (1) scientific publications, international standard
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documents, and technical reports from relevant institutions, (2) published within the last 15
years, and (3) directly discussing the topic of disaster risk, construction project management,
or risk assessment instruments.

The next step is the literature search and selection process carried out using Harzing's Publish
or Perish software, with the source databases being Scopus and Google Scholar (only articles).
The keywords used are "disaster", "construction", and "checklist" for Scopus search and
"disaster risk", "construction project", and "checklist" for Google Scholar search. From the
initial search results, all articles found will be selected based on title, abstract, and completeness
of content. Figures 1 and 2 present the results of the search process, both through the Scopus
and Google Scholar databases, while Table 1 displays the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) diagram of the search results.

Scopus was chosen because it is one of the largest and most comprehensive bibliographic
databases covering highly reputable journals across disciplines, including engineering,
construction, and disaster risk management. Several bibliometric studies have shown that
Scopus and Web of Science have significant overlap in coverage, particularly for scientific
journals in the natural sciences and engineering (Pranckuté, 2021; Stahlschmidt & Stephen,
2022). For example, content analysis of articles shows that a large proportion of documents
indexed in Scopus also appear in Web of Science, illustrating significant content convergence
between the two large databases (Stahlschmidt & Stephen, 2022). Furthermore, Scopus
generally covers a larger number of journals, including those also indexed by WoS (Pranckute,
2021; Wang & Waltman, 2016). Google Scholar is used in a complementary manner to access
interdisciplinary literature, early-access articles, and conference proceedings relevant to the
practice context that are not always indexed exclusively in commercial databases. Therefore,
the combination of Scopus and Google Scholar in this study provides a comprehensive and
adequate literature base.

In addition to articles obtained from the Scopus and Google Scholar (GS) databases, other
publications related to disaster risk management and assessment in construction projects, both
in the form of international standard documents and technical reports from relevant institutions,
were also included, namely PMBOK, ISO 21500, ISO 31000, UNDRR, ADB, IDB, IFRC, and
UNISDR. All publications that met the criteria were then thoroughly reviewed and categorized
based on the type of document (standard, scientific journal, technical report) and the area of
implementation (global, regional, Indonesia). Data collected from selected literature will be
analyzed qualitatively and descriptively to identify key themes, the checklist model used, and
deficiencies or gaps in its implementation. The content analysis technique is used to group
findings by document type, risk covered, geographic location, objectives, key findings, and
potential gaps. Furthermore, the analysis results are used to compile a synthesis of findings and
to provide initial recommendations for developing a more standardized and applicable disaster
risk checklist framework in Indonesia.
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Figure 1. Metrics of Scopus search Figure 2. Metrics of Google Scholar search

Table 1. PRISMA for this study

Stages No. of articles Notes
Scopus GS
Identification 28 46 Articles were found through databases: Scopus
and Google Scholar
Preliminary 8 8 Articles were screened based on title and abstract
selection (irrelevant ones were filtered out)
Full text 4 5 Atrticles that were available in a full version and
examination met the inclusion criteria
Included articles 4 5 Articles that were relevant and used in the
analysis

As part of an effort to ensure that the developed disaster preparedness checklist is not only
based on literature but also relevant and applicable in practice, this study conducted external
expert validation through a structured questionnaire survey. This validation involved
respondents who met the criteria for experts or practitioners, namely: (1) having direct
experience or relevant expertise, (2) working in the planning, risk management, or
implementation of construction projects, and (3) having at least ten years of work experience.
The survey was conducted between January 2 and 13, 2026. Table 2 presents the profiles of
the expert respondents who reviewed and validated this checklist.

The main objectives of this questionnaire were to: (1) ensure that each indicator in the
checklist is relevant to construction project planning practices, (2) assess the clarity and
measurability of each checklist item, and (3) gather expert input regarding the completeness of
the indicators and their potential application in the field. Thus, this validation process served
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to test the checklist's suitability to the actual needs of practitioners and experts in the fields of
construction and disaster risk management.

The disaster preparedness checklist is intended for project managers or planning teams to
use to assess a project's resilience to disaster risks during the planning stage. Respondents were
asked to rate each indicator on three aspects: relevance, clarity, and feasibility of
implementation in the context of construction project planning. Respondents were asked to rate
each indicator on a scale of 1-4, where 1 indicates irrelevant/unclear/not applicable and 4
indicates very relevant/very clear/easily applicable. In addition to the numerical rating,
respondents were also given the opportunity to add comments, suggestions, or proposed
improvements to the indicators being assessed.

The checklist's acceptability analysis was conducted by calculating the average score for
each indicator across the three assessment aspects (relevance, clarity, and
implementability/applicability). An indicator was considered acceptable if its average score
across all aspects was above 2.5 (threshold value). This validation stage was used to refine the
developed checklist. This approach was used to ensure that the resulting checklist had a strong
practical basis and was suitable for use in construction project planning.

Table 2. Expert respondents’ profile

Code Profile

Expert 1 | Expert 1 is a practitioner with over 15 years of experience in the construction industry.
He works at the Ministry of Public Works and Public Housing, Directorate General of
Highways, as the First Expert in Road and Bridge Management. He frequently handles
road reservation projects.

Expert 2 | Expert 2 is a practitioner with over 10 years of experience. She serves as a project
manager for a multinational company that frequently works in Timor Leste.

Expert 3 | Expert 3 is an academic from a university in Jakarta. Prior to becoming an academic, he
had over 20 years of practical experience in the construction industry, working on
numerous high-rise and residential building projects.

Expert 4 | Expert 4 is an academic and practitioner with over 15 years of work experience.
Although currently affiliated with a university in West Java, he remains active as a
consultant on various construction projects.

4. RESULTS

4.1 Result of Systematic Literature Review

This study identified 9 articles from the Scopus and Google Scholar databases, plus 8
publications from other relevant institutions, for a total of 17 publications that were analyzed.
Table 3 summarizes the SLR results of this study. In the context of construction project
planning, disaster preparedness is a crucial aspect that is increasingly receiving attention in
academic literature. Based on the results of the review of the 17 documents analyzed, it appears
that awareness of the importance of disaster risk management is quite widespread, but has not
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been fully translated into structured practices, such as specific checklists, that can be used
directly during the construction project planning stage. Of all the studies analyzed, only a small
number have compiled relevant checklist instruments, while most others remain conceptual or
focus on the macro level, such as cities and national policies. The study by Kim et al. (2022) is
the only one that explicitly compiles a building risk assessment checklist, consisting of three
main categories: consequences, threats, and vulnerabilities. Although this is a step forward,
this study does not integrate the checklist into the early stages of project planning, such as the
design phase or feasibility study. This indicates a significant implementation gap, namely the
absence of a mechanism to systematically adopt the checklist in construction projects from the
early stages.

Meanwhile, Pham et al. (2019) highlighted the weak integration of building maintenance
aspects in design and construction documentation, which ultimately increases vulnerability to
disasters. They noted that the lack of as-built documentation and attention to maintenance at
the beginning of the project were major deficiencies in the construction system in Australia.
However, this study did not produce a specific checklist, so the conclusions presented are
normative rather than operational.

In the category of international standards, UNDRR (2021) through the Disaster Resilience
Scorecard for Cities document presents a very comprehensive approach. This resilience score
comprises 117 indicators across 10 main elements, including organizing for resilience, using
risk scenarios, and post-disaster recovery. However, this approach is considered too broad and
requires a lot of time and resources so it is not suitable for direct application at the construction
project level. In addition, the focus is more on city governance than on technical projects.

Similarly, Asian Development Bank (ADB) (2017) and Barandiaran et al. (2019) provide
more relevant practical guidance for infrastructure projects. ADB, for example, provides a
simple yet applicable field-based question-based checklist, focusing on identifying natural
hazards, exposures, and community vulnerabilities. This checklist is designed for use by project
officers and consultants during the project preparation phase. Barandiaran et al. (2019) from
IDB adds more structured technical guidance through the risk assessment phases,
complemented by a classification checklist and narrative analysis.

On the other hand, a study by International Federation of Red Cross and Red Crescent
Societies (IFRC) (2019) developed a ten-point checklist that focuses on the legal and policy
framework for disaster preparedness. This checklist highlights issues such as contingency
planning, risk financing, and institutional arrangements. While important for national policy
and legislative reform, this approach is too macro and does not address the technical operational
aspects required at the construction project level.

Other studies, such as those by Kamari & Ham (2021) and Febriansyah et al. (2020),
contribute to the general understanding of risk but do not produce an explicit checklist. Kamari
& Ham (2021), for example, developed a visual detection method for potential flying debris
due to cyclones at construction sites, but this study is still limited to the technological
framework and has not yet reached the stage of developing a standardized preparedness tool.
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No | Authors (Year) Publication Document Geographical | Risk Objectives Key Findings Gaps
Title Type Context Focus
1 Pham et al. (2019) Role of | Conference Australia Multi To assess | Lack of | No checklist
Maintenance paper disasters contribution of | consideration for | provided
in  Reducing maintenance maintenance
Building toward during the design
Vulnerability reducing phase and lack of
to  Extreme building proper  as-built
Events vulnerability to | documentation at
extreme completion of
weather events | construction are
such as high | the two main
wind, wild fire | deficiencies  of
and flood the Australian
building system
2 Kamari & Ham | Semantic Conference United States Hurricanes | To develop a | The convenience | No checklist
(2021) Detection of | paper vision-based of visual data | provided
Potential technique  to | collection and the
Wind-borne identify  and | advantages of the
Debris in analyze the | machine vision-
Construction potential wind- | based
Jobsites: borne debris in | frameworks
Digital construction enable rapid
Twining  for jobsites scene
Hurricane understanding
Preparedness
and  Jobsite
Safety
3 Kim et al. (2022) Development Journal South Korea Multi To assess a | [1] This study | Disaster risk
of a Risk | paper disasters building’s risk | established a | checklists
Assessment against classification have not
Model against disaster, system for the | focused on
Disasters  in tentatively evaluation of risk | preventive
High-rise named the | elements in | efforts and
Buildings and Korean Korean high-rise | have not been
Results of a Integrated buildings. [2] | integrated into
Building Disaster There is a | the project
Simulation Evaluation building risk | planning stage
Analysis Simulator (K- | assessment
IDES) checklist
available which is
divided into 3
main categories,
namely
consequence,
threats, dan
vulnerability.
4 Febriansyah et al. | Rapid Journal Indonesia Earthquake | To find the | The earthquake | No checklist
(2020) Assessment of | paper pattern of the | that occurred | provided
Buildings level of damage | resulted in almost
Affected by to  buildings | all buildings with
Earthquake: due to the | modern structures
Case Study in earthquake in | suffered minor
Pidie  Jaya, Aceh damage
Aceh,
Indonesia
5 Khodabakhshian et | Deterministic Journal Global General To investigate | The findings | No checklist
al. (2023) and paper risks and established provided
Probabilistic comparatively recommendations
Risk analyze the | for optimum AI-
Management main based
Approaches in deterministic frameworks ~ for
Construction and different
Projects: A probabilistic management
Systematic methods levels—
Literature applied to | enterprise,
Review and construction project, and
Comparative RM in respect | operational—for
Analysis of scope, | large or small
primary data sets
applications,
advantages,
disadvantages,
limitations, and
proven
accuracy
6 Kok et al. (2023) Preparedness Journal Global Multi To investigate | The results of a | No checklist
for paper disasters factors that | comparative provided
contingencies: contribute  to | analysis  reveal
a  systematic project four  prominent
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review of the
factors  that
influence the
crisis

resilience  of

managers'
crisis resilience
through a
systematic

review of the

factors for
enhancing ~ crisis
resilience: 1.
leadership; 2.
interpersonal

project literature and | skill; 3. agility; 4.
managers bibliometric risk management
analysis using | and
VOXviewer
vulnerability
7 Zhao (2024) Construction Journal Global General To undertake a | The CRM | No checklist
risk paper risks holistic review | knowledge provided
management of global | domain consists
research: construction of the key themes
intellectual risk relating to CRM
structure and management steps, RM in
emerging (CRM) construction
themes research projects with
published specified
between 2000 | characteristics,
and 2021 and | RM in
identify the | international
intellectual construction and
structure  and | management of
emerging particular risk
themes of the | categories
CRM research
8 Afkhamiaghda et al. | Factors Journal Global Multi To study the | The top three | No checklist
(2021) affecting the | paper disasters factors factors affecting | provided
post-disaster affecting  the | the post-disaster
temporary building temporary
housing process of | housing
construction temporary construction are
housings the community
characteristics,
environmental
impact, and
affordability
9 UNISDR (2015) UNISDR Technical Seychelles Multi To explore the | [1] Budgets need | Checklist to
Working paper disasters financial to be linked to a | conduct a risk-
Papers on aspects of | specific hazard | sensitive
Public disaster  risk | (in this case | budget review
Investment management tropical cyclones
Planning and policy in | and earthquakes)
Financing Seychelles to be meaningful.
Strategy ~ for [2] The
Disaster Risk government
Reduction: needs to develop
Review of investment  and
Seychelles financing
strategies to
address both
extensive (small
scale but high
frequency) and
intensive (low
frequency but
high impact)

10 Project Management | A Guidetothe | International | Global General To promote | [1] Risk is | No  specific
Institute (PMI) | Project standard risks proactive, embedded in the | disaster risk
(2021) Management continuous risk | Principles and | checklist

Body of identification domains of | provided,
Knowledge and response as | project however it
(PMBOK part of adaptive | management. [2] | leaves room
Guide) project Encourages for
Seventh environments customizing risk | organizations
Edition  and management to develop
the Standard based on project | custom tools
for Project size, complexity, | for  disaster
Management and environment | risk
(including identification,
disasters and | analysis, and
crises). [3] Views | response
risk as part of a | planning,
larger system — | especially in
not isolated — | projects

with dynamic
interactions.

exposed to
natural

hazards or
critical
infrastructure

10




IDRiM (2026) 16 (2)

ISSN: 2185-8322

DO0I10.5595/001c.166552

11 International 1SO International | Global General To provide | It provides high- | No  disaster
Organization for | 21500:2021: standard risks high-level level guidance on | risk checklist
Standardization Project, guidance  on | project provided
(ISO) (2021) Programme project management,

and Portfolio management emphasizing the

Management concepts and | integration of risk

— Context and processes  to | management as a

Concepts improve core component
project for achieving
performance project objectives
and alignment
with
organizational
strategy

12 | International ISO International | Global General To provide | It offers a | No disaster
Organization for | 31000:2018: standard risks principles anda | comprehensive risk checklist
Standardization Risk framework for | framework  for | provided
(ISO) (2018) Management effective risk | managing all

— Guidelines management types of risk,
applicable  to | highlighting
any principles like
organization, risk context,
helping evaluation, and
improve treatment
decision-
making,
resilience, and
governance

13 UNDRR (2021) Disaster International | Global Multi To support | [1] The Scorecard | [1] Not

Resilience standard disasters cities in | serves as a | suitable  for

Scorecard for developing comprehensive individual

Cities: resilience checklist, projects.  [2]

Detailed action  plans, | structured around | The detailed

Level guiding the “Ten | assessment

Assessment investment Essentials for | can take 14
priorities, and | Making Cities | months,
tracking Resilient”, requiring
progress including significant

organize for | coordination
resilience, and data.
identify and use

risk scenarios,

and  strengthen

financial

capacity. [2] The

checklist contains

117 detailed

indicators.

14 Asian Development | Disaster Risk | International | Asian region Multi To support the | [1] It outlines a | [1] The guide
Bank (ADB) (2017) Assessment standard disasters application of | systematic includes

for  Project this  principle | approach to | checklists in

Preparation: A by providing | assess natural | its appendices:

Practical ADB  project | hazards,

Guide officers exposure, and | [ead
sufficient vulnerability questions
technical using both | focused on
advice to plan | qualitative and | patural
and oversee | quantitative hazards and
disaster  risk | methods. [2] | exposure
assessments Disaster risk (appendix  3)

should be | and Lead
assessed early questions
and thoroughly to | focused  on
inform risk- | community
reduction design vulnerability
decisions, (appendix 4).
especially in
infr'astructurc ) 2] While
projects n .
hazard-prone 51mple? these
areas. chelckhsts are
designed  to
guide project
officers  and
consultants in
conducting
focused and
efficient
disaster  risk
assessments.

15 Barandiaran et al. | Disaster and | Technical Latin America | Multi To provide a | It provides | [1] The
(2019) Climate paper and Caribbean | disasters technical and | structured checklist and

Change Risk (LAC) region operational checklists and | accompanying

Assessment framework for | guiding questions | methodology

Methodology assessing throughout  the | are technically

for IDB disaster and dense and

11
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Projects: A climate change | methodology, multi-layered,
Technical risks in IDB- | particularly in: requiring
Reference financed substantial
Document for projects Step 1 and Step 2 | expertise. [2]
IDB  Project ( Screening and Steps 3 and 4
Teams classification rely' . on
checklists); Step | qualitative
3 and Step 4 | inputs (e.g.,
(Narrative ~ and | expert
qualitative  risk workshops,
assessment narratives),
guides) which may be
subjective  or
lack
quantitative
validation.

16 International The Checklist | International | Global Multi To identify | [1] It includes a | [1] The
Federation of Red | on Law and | standard disasters legal gaps and | 10-point checklist | checklist s
Cross and Red | Disaster strengthen focusing on | broad and
Crescent  Societies | Preparedness national legal | critical legislative | general, which
(IFRC) (2019) and Response frameworks for | issues such as: | may limit its

disaster institutional direct
preparedness frameworks, risk | applicability.
and response financing,  and | [2] It does not
contingency offer
planning. [2] | quantitative
Each section | evaluation
includes sub- | tools  which
questions and | could hinder
suggested decision-
legal/policy areas | making. [3]
to review. While strong
on legislative
review, the
checklist does
not thoroughly
address
operational
challenges on
the project
level.
17 UNISDR (2017) National International | Global Multi To provide | Although not | [1] There is no
Disaster Risk | standard disasters methodological | formatted as a | unified,
Assessment: guidance  for | single unified | consolidated
Hazards hazard-specific | checklist, the | checklist
Specific Risk risk document across all
Assessment assessments provides hazards. [2]
that inform | structured Probabilistic
national modules for each | approaches
disaster  risk | hazard (e.g., | and modeling
reduction earthquake, tools  require
strategies tsunami, flood), | advanced
with key data | expertise and
inputs, tools, | resources. [3]
methods, and | It does not
considerations for | include
risk assessment criteria to
prioritize risks
or actions.

Furthermore, a systematic study by Khodabakhshian et al. (2023) and Zhao (2024) enrich
the discussion on risk management in construction, including deterministic and probabilistic
methods, and the global knowledge structure related to project risk management. However,
neither of them explicitly discusses disaster preparedness, nor do they develop a preparedness
checklist at the project planning stage.

One common issue across all these reviews is the lack of integration of disaster risk into the
planning phase of construction projects. Risk is often considered as part of the implementation
or operational phase, rather than as a basic component in planning. In fact, aspects such as site
selection, structural design, material selection, and construction schedule are highly influenced
by local hazards and vulnerabilities. Another issue found is the high technical level of some
existing approaches. The UNDRR and IDB methodologies, although comprehensive, require
technical capacity that is not always available in all projects, especially in small- and medium-
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sized projects in developing countries. This is a challenge for consultants or project teams who
need concise, practical, and easy-to-apply guidance.

Thus, there is an urgent need to develop a disaster preparedness checklist specifically for
construction projects, to be incorporated into the planning stage. The checklist should be
comprehensive yet straightforward, applicable to a wide range of project stakeholders, and able
to bridge the macro approach (policy and urban planning) with the micro needs (tactical and
operational in the field). Early integration, use of local risk data, and community and
stakeholder engagement from early planning are key principles that should be adopted. In
addition, the development of such standards can encourage greater awareness and capacity
among construction human resources to deal with disasters, in line with the principles of
sustainable development and infrastructure resilience.

4.2 Development of Disaster Preparedness Checklist

The synthesis results of the Systematic Literature Review show that although many studies
highlight the importance of disaster risk management in construction projects, only a few
explicitly provide a checklist that can be used directly. However, the information contained in
these studies provides a strong basis for formulating a more operational and context-specific
checklist, especially across six main areas: design and engineering mitigation; site security and
accessibility; supporting infrastructure and physical protection; team readiness and
coordination; project recovery protocol; and external coordination and supporting documents.
Table 4 presents the recommended Disaster Preparedness Checklist that can be used in the
implementation phase of a construction project, with a focus on identifying and mitigating
natural disaster risks.

The ‘Design and Engineering Mitigation’ area was provided based on the finding that many
studies emphasize the importance of technical mitigation efforts from the early stages of a
project, but they have not been systematically integrated into the planning process. Kim et al.
(2022) have developed a building risk assessment checklist, but have not linked it to early
project phases such as design and feasibility studies. Meanwhile, Pham et al. (2019) showed
that insufficient attention to maintenance and technical documentation from the design stage
increases a building’s vulnerability to disasters. These findings emphasise the need for
indicators that explicitly guide technical and engineering mitigation from the beginning of
project planning.

The “Site Security and Accessibility’ area was developed to address risks that arise at the
project site level, which are often overlooked in macro policy approaches. A study by Kamari
& Ham (2021) highlighted specific dangers at construction sites, including the potential for
wind-borne debris that can compromise safety and exacerbate disaster impacts. Furthermore,
the ADB (2017) and Barandiaran et al. (2019) guidelines also emphasize the importance of
identifying hazards, exposures, and site accessibility from the project preparation stage.
However, the literature has not yet formulated this into a simple checklist that focuses on
project site security and access.

13



IDRiM (2026) 16 (2) ISSN: 2185-8322
D0I110.5595/001¢.166552

The ‘Supporting Infrastructure and Physical Protection’ area is based on the finding that
project resilience is determined not only by the main building, but also by supporting
infrastructure and physical protection. UNDRR (2021) and UNISDR (2017), through their
Disaster Resilience Scorecard, emphasize the importance of support systems, utilities, and
physical protection as part of resilience, albeit within a city or national context. At the project
level, these aspects have not yet been translated into practical indicators, requiring specific
formulation within a construction planning checklist.

The ‘Team Readiness and Coordination’ area is based on literature highlighting the roles of
human resources and team readiness in crisis response. Kok et al. (2023) demonstrated that
project manager resilience is significantly influenced by leadership, interpersonal skills, and
risk management capabilities. However, these studies do not yet provide a practical tool for
systematically assessing project team readiness. Therefore, this area is designed to bridge
behavioral and organizational aspects into indicators that can be used during the planning stage.

The ‘Project Recovery Protocol’ area emerged in response to the finding that many risk
frameworks emphasize prevention but under-emphasize project recovery preparedness after a
disaster. UNDRR (2021) and IFRC (2019) emphasize the importance of contingency and
recovery planning, but their focus remains policy- and institutional-based. Afkhamiaghda et al.
(2021) also demonstrate that recovery factors are crucial to the success of post-disaster
development. However, there is no checklist specifically addressing recovery planning at the
construction project level from the initial phase.

Finally, the ‘External Coordination and Supporting Documents’ area was developed based
on the finding that external coordination and the readiness of supporting documents are crucial
but often fragmented elements. IFRC (2019) highlights weaknesses in legal and institutional
aspects, while standards such as PMI (2021), ISO 21500, and ISO 31000 emphasize risk
integration within the project management system, yet do not provide specific tools. The
absence of operational indicators at the project level highlights the need for a dedicated area
that combines coordination with external stakeholders and the readiness of supporting
documents. Therefore, the six key areas in this checklist were developed in direct response to
the gap between the conceptual framework and practical needs at the project level, and they
adapt key findings and gaps identified in the literature. This structure is intended to provide a
more focused, operational, and applicable tool for construction project planning in the context
of disaster preparedness.

The disaster risk checklist prepared for the construction project implementation phase is a
systematic tool to identify, evaluate, and control the potential impacts of natural disasters on
construction activities. The checklist consists of six areas based on their direct relevance to the
vulnerability of construction projects in disaster-prone areas such as Indonesia.

In total, there are 30 indicators, so that the interpretation can be divided into three
interpretations based on the total score obtained (assessed from the number of "Yes' responses).
The first interpretation is low preparedness with a score range of 0-14, which indicates a high-
risk project for disaster resilience so that redesign or supplementary planning is highly
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recommended before the project is actually executed. The second interpretation is moderate
preparedness with a score range of 15-22, which indicates that some indicators have been met
but there are still other risks that need to be mitigated by the project team. While the third
interpretation is high preparedness with a score range of 23-30, which indicates a well-prepared
project with risk-informed planning.

Table 4. Disaster preparedness checklist — construction project planning phase

No | Indicators

| Yes | No | Notes

Design and Engineering Mitigation

1 Is disaster risk considered in design criteria and material selection?

2 Are local and international building codes for disaster resilience applied?

3 Have engineering simulations (e.g., flood, seismic) been conducted?

4 | Are critical systems (power, water, data) designed with redundancy and
protection?

5 Are passive design strategies for disaster mitigation (e.g., floodable spaces,
natural ventilation) incorporated into the early design phase of the construction
project?

Site Security and Accessibility

6 | Has a hazard mapping been conducted for the project location?

7 Are emergency evacuation routes available and clearly marked?

8 Does the project site have alternative access if the main route is cut off due to
a disaster?

9 Does the work area have a site risk assessment (e.g., earthquake/landslide/flood
prone)?

10 | Are historical disaster data used in site selection and design planning?

Supporting Infrastructure and Physical Protection

11 | Are all critical assets (utilities, structural components) mapped and analyzed
for exposure?

12 | Have temporary protections for buildings or structures been prepared (e.g.,
flood barriers)?

13 | Is the drainage system in the work area adequate to prevent flooding?

14 | Are heavy equipment and materials stored in areas safe from disaster risks?

15 | Are structural monitoring systems (e.g., sensors) considered for early warning?

Team Readiness and Coordination

16 | Is there a maintenance plan that includes disaster readiness measures?

17 | Has the disaster response focused on human coordination and safety?

18 | Have all workers received disaster emergency response training?

19 | Is there an emergency communication system (e.g., HT radio, evacuation
numbers)?

20 | Are there routine procedures for disaster evacuation simulations?

Project Recovery Protocol

21 | Are responsibilities clearly assigned for disaster response roles?

22 | Is there a maintained muster area/emergency assembly point?

23 | Is there a protocol for stopping work in the event of a disaster early warning?

24 | Is there a contingency plan in place in case the project must be temporarily
halted?

25 | Is there a plan for the post-disaster recovery of materials and assets?

External Coordination and Supporting Documents

26 | Is there a documented scenario-based risk assessment combining hazard,
exposure, and vulnerability?

27 | Have social factors (poverty, accessibility, disability) been considered in
vulnerability analysis?

28 | Is the project connected to the local disaster early warning system (BMKG,
BNPB, etc.)?

29 | Are written emergency procedure documents available at the project site?

30 | Is there a designated disaster risk manager in the project team?

TOTAL
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Using this checklist is simple but requires commitment from the project manager and field
team. Each point on the checklist is evaluated periodically, ideally before the start of daily or
weekly construction activities. The person in charge of risk on the project must record whether
each item has been met (yes), not met (no), and include information if necessary. The results
of this checklist are then used to determine quick corrective actions, such as installing
evacuation signs, relocating materials from vulnerable zones, or retraining evacuation
procedures for workers.

This checklist can also be integrated with the occupational health and safety (OHS)
management system, so that it does not stand alone, but becomes part of a holistic project
management approach. In this way, the disaster risk aspect is not considered as an
uncontrollable external issue, but as part of internal control that can be predicted and responded
to. The positive implication is that the entire project team is increasingly aware of potential
hazards and their readiness to deal with emergency situations. In addition to being a routine
evaluation tool, this checklist can be used when there is a significant change in the project
environment, for example, due to extreme weather, a small earthquake, or an early warning
from disaster authorities. In such situations, the use of the checklist helps the project make
quick decisions: whether activities are temporarily stopped, certain areas must be evacuated,
or additional mitigation measures are needed. This reduces the possibility of asset loss, work
accidents, or project delays due to unpreparedness.

4.3 Checklist Validation

The results of the validation with external experts are shown in Table 5. Of the 30 indicators
in the previous disaster preparedness checklist, nine were found to be invalid (with an overall
score below 2.5) and therefore eliminated from the final checklist (Table 6). These nine
indicators are indicators 15, 18, 20, 24, 25, 26, 27, 28, and 30. These invalid indicators
generally relate to aspects of disaster preparedness that are beyond the direct control of
construction project management or outside the planning stage. For example, indicators
associated with the use of structural monitoring systems for early warning (indicator 15) and
with project connectivity to the national early warning system (indicator 28) are not yet
common practice in most construction projects, particularly small- and medium-scale projects.
This makes these indicators less relevant or difficult to implement widely.

Several other indicators, such as emergency response training for all workers (indicator 18),
routine evacuation simulations (indicator 20), and the appointment of a dedicated disaster risk
manager within the project team (indicator 30), are considered more appropriate for
implementation during the construction or operational phase, rather than the project planning
stage. Experts argue that during the planning stage, the primary focus of project management
remains on technical aspects, cost, and time, making these indicators less relevant and worthy
of prioritisation.

Indicators related to post-disaster recovery (indicator 25), scenario-based risk assessment
(indicator 26), and consideration of social factors in vulnerability analysis (indicator 27) are
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also considered too complex and require cross-sectoral data that is often unavailable at the
project level. Therefore, although these indicators are conceptually important, experts believe
their application is still limited in current construction project planning practices.

These validation results indicate that the developed disaster preparedness checklist
encompasses core aspects of disaster preparedness that are relevant and applicable. Meanwhile,
indicators declared invalid can be considered for further development as advanced indicators
or adjusted for specific project contexts with higher capacity and complexity.

Table 5. Validation feedback

Indicator Relevance Clarity Implementability Overall Status
Indicator 1 3.00 2.50 3.00 2.83 valid
Indicator 2 3.00 3.00 2.75 2.92 valid
Indicator 3 3.25 3.00 2.50 2.92 valid
Indicator 4 3.25 3.25 3.25 3.25 valid
Indicator 5 2.75 3.00 2.75 2.83 valid
Indicator 6 3.25 3.25 3.00 3.17 valid
Indicator 7 3.25 3.25 3.00 3.17 valid
Indicator 8 2.75 2.75 2.25 2.58 valid
Indicator 9 3.25 3.25 2.25 2.92 valid
Indicator 10 3.25 3.25 2.50 3.00 valid
Indicator 11 3.00 3.00 2.25 2.75 valid
Indicator 12 3.00 2.75 2.25 2.67 valid
Indicator 13 2.75 2.75 2.75 2.75 valid
Indicator 14 3.00 3.00 2.75 2.92 valid
Indicator 15 2.50 2.50 1.75 2.25 invalid
Indicator 16 2.75 2.75 2.50 2.67 valid
Indicator 17 3.25 3.25 2.75 3.08 valid
Indicator 18 2.50 2.50 2.00 2.33 invalid
Indicator 19 3.50 3.50 3.00 3.33 valid
Indicator 20 2.50 2.50 2.00 2.33 invalid
Indicator 21 3.25 3.00 2.50 2.92 valid
Indicator 22 3.25 3.25 2.50 3.00 valid
Indicator 23 3.25 3.25 2.75 3.08 valid
Indicator 24 2.50 2.50 2.25 2.42 invalid
Indicator 25 2.25 2.25 2.00 2.17 invalid
Indicator 26 2.25 2.25 2.00 2.17 invalid
Indicator 27 2.00 2.00 1.75 1.92 invalid
Indicator 28 2.00 2.00 1.50 1.83 invalid
Indicator 29 2.75 2.75 2.25 2.58 valid
Indicator 30 2.50 2.50 2.00 2.33 invalid
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Table 6. Validated checklist

No | Indicators | Yes | No | Notes
Design and Engineering Mitigation
1 Is disaster risk considered in design criteria and material selection?

2 Are local and international building codes for disaster resilience applied?

3 Have engineering simulations (e.g., flood, seismic) been conducted?

4 Are critical systems (power, water, data) designed with redundancy and
protection?

5 Are passive design strategies for disaster mitigation (e.g., floodable spaces,
natural ventilation) incorporated into the early design phase of the construction
project?

Site Security and Accessibility

6 Has a hazard mapping been conducted for the project location?

7 Are emergency evacuation routes available and clearly marked?

8 Does the project site have alternative access if the main route is cut off due to
a disaster?

9 Does the work area have a site risk assessment (e.g., earthquake/landslide/flood
prone)?

10 | Are historical disaster data used in site selection and design planning?
Supporting Infrastructure and Physical Protection

11 | Are all critical assets (utilities, structural components) mapped and analyzed
for exposure?

12 | Have temporary protections for buildings or structures been prepared (e.g.
flood barriers)?

13 | Is the drainage system in the work area adequate to prevent flooding?

14 | Are heavy equipment and materials stored in areas safe from disaster risks?
Team Readiness and Coordination

15 | Is there a maintenance plan that includes disaster readiness measures?

16 | Has the disaster response focused on human coordination and safety?

17 | Is there an emergency communication system (e.g., HT radio, evacuation
numbers)?

Project Recovery Protocol

18 | Are responsibilities clearly assigned for disaster response roles?

19 | Is there a maintained muster area/emergency assembly point?

20 | Is there a protocol for stopping work in the event of a disaster early warning?
External Coordination and Supporting Documents

21 | Are written emergency procedure documents available at the project site?
TOTAL

The use of this checklist can increase project resilience to external disruptions. Projects that
consistently use checklists in their planning will build historical risk documentation, which can
later be used as evaluation material for subsequent projects or compiled into operational
standards within the company. This is very important for companies operating in various
regions with different disaster risk profiles.

From an institutional perspective, implementing this checklist also encourages better
collaboration between project implementers and external parties, such as the BNPB (National
Disaster Management Agency), BMKG (Meteorology, Climatology, and Geophysics Agency),
local governments, and donor agencies that require disaster preparedness documents. The
checklist can be used as evidence of readiness during an audit or in the event of an incident.
Thus, its implementation not only enhances the project's safety and sustainability but also
strengthens the company's reputation in the eyes of stakeholders.
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The integration of this checklist in a construction project is not only a matter of procedural
compliance but is a strategic investment in project sustainability and safety. The earlier and
more routinely this checklist is used, the higher the chance for the project to minimise
disruption and losses due to disasters. Therefore, implementing this checklist is recommended
as part of a permanent policy in construction project management, especially in disaster-prone
countries such as Indonesia.

S. CONCLUSION

This study shows that there is a real gap in the implementation of disaster risk management
in construction projects, especially in the form of the absence of a standardized checklist for
the planning stage of construction projects. Although various literature and international
standards, such as PMBOK and ISO 21500, have discussed risk management in general, the
aspect of natural disaster risk is still often ignored or not described at the operational level or
at the project level. This causes many construction companies to rely on an undocumented, ad-
hoc approach to dealing with potential disasters.

The disaster preparedness checklist developed in this study seeks to address this need by
providing a practical tool for project teams to assess project readiness and vulnerability to
natural disasters. This checklist covers aspects of design, location, infrastructure, team
preparedness, project recovery protocols, and external coordination, and is designed to be
easily integrated into existing project control systems.

For further development, this study opens the door to empirical studies that test the
effectiveness of using the checklist in real projects, in the form of case studies and trials across
various project types and geographical conditions. In addition, further development could also
include adapting the checklist to local characteristics, national regulatory frameworks, and
integrating it with existing project management and risk management systems, allowing for
broader use in construction practice. Thus, the existence of a disaster risk checklist not only
increases project resilience but also supports the creation of a more responsive and sustainable
construction culture amid the growing threat of future disasters.
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