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ABSTRACT The construction industry, recognized as one of the most hazardous sectors globally, continues to face escalating challenges,
particularly in Indonesia. This sector experiences a yearly increase in workplace accidents, which significantly disrupts economic stability
at both micro and macro levels. These incidents lead to substantial economic losses, reduced productivity, and increased medical
and compensation costs. To address these risks, the adoption of Learning from Incidents (LFI) has emerged as a critical approach.
LFI is a structured process that involves analysing and learning from past incidents to prevent future occurrences, offering a proven
methodology to enhance workplace safety. However, despite its potential, the implementation of LFI in Indonesia encounters persistent
obstacles. These include a weak safety culture, inadequate reporting systems, and insufficient enforcement of safety standards. Such
challenges hinder the effectiveness of LFI and limit its capacity to drive meaningful improvements in construction safety. This study
seeks to bridge the gap between the importance and current performance of LFI implementation in the Indonesian construction
industry. The research methodology integrates a literature review, expert validation, and Importance-Performance Analysis. Through
the literature review and expert validation, critical indicators for LFI implementation were identified, while the Importance-Performance
Analysis assessed the alignment of expectations with actual performance as perceived by construction practitioners. Input from three
construction safety experts and industry practitioners formed the basis of the analysis. The findings reveal that while Investigation
Participation met or exceeded expectations, several other LFI implementation indicators-including Contextual Safety Engineering and
Dissemination Reach-require substantial improvement. This consensus highlights significant discrepancies between intended outcomes
and actual practices, underscoring the need for targeted strategies to enhance LFI processes. Addressing these gaps can better align LFI
implementation with safety objectives, ultimately fostering a safer and more sustainable construction industry in Indonesia.
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1 INTRODUCTION

1.1 Background of The Study

The construction industry is known for its high-risk
profile, significantly contributing to workplace acci-
dents worldwide (Berglund et al., 2019). Dense work-
ing conditions and challenging environments elevate
the risk (Guo et al., 2020), as reflected by the high
percentage of accidents in the sector, with the con-
struction and transportation industries in the United
States accounting for 47.4% of workplace incidents in
2020 (OSHA, 2022). Similarly, in the United King-
dom, construction accounts for nearly a third of all fa-
tal workplace accidents (Health and Safety Executive
U.K., 2023). This backdrop sets the stage for a criti-
cal evaluation of safety measures, particularly through
the lens of Learning from Incidents (LFI), a proactive
approach aimed at understanding and mitigating the
recurrence of workplace incidents (Chan et al., 2023;
Williams et al., 2018).
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In Indonesia, the escalating trend of construction
accidents—265,334 cases reported in 2022 (Syaharani,
2023), nearly a third of which occurred in the con-
struction sector-highlights an urgent need for strategic
improvements in safety management (Machfudiyanto
et al., 2020). The adoption of LFI can be instrumen-
tal in this context, offering a framework for analysing
incidents and developing preventive strategies based
on past accidents (Murphy et al., 2022). However,
the effective implementation of LFI in Indonesia is of-
ten hindered by challenges such as a weak safety cul-
ture and systemic weaknesses in reporting (Rimawan
et al., 2019; Wahyudi and Sari, 2021). Furthermore,
the success of infrastructure projects—including those
employing LFI-requires robust regulations and insti-
tutional frameworks to ensure a structured and coordi-
nated approach to safety management (Shodiqi et al.,
2024). Addressing these issues is crucial not only
for improving safety outcomes but also for enhancing
the nation’s overall competitiveness, as high accident
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rates can negatively impact a country’s global stand-
ing (Machfudiyanto et al., 2017). Thus, integrating LFI
practices offers a pathway toward safer construction
environments and reduced economic burdens associ-
ated with workplace accidents.

1.2 State of The Art

This research focuses on the implementation of Learn-
ing from Incidents (LFI) in the context of construction
safety in Indonesia. To support this, it is crucial to ex-
plore the theories and concepts of LFI as established in
prior studies. Additionally, a thorough review of previ-
ous research on construction safety—including an anal-
ysis of conditions specific to Indonesia—is necessary to
provide a comprehensive foundation and identify the
gaps this study aims to address.

1.2.1 Construction Safety

The construction industry is one of the most hazardous
sectors globally, with significant risks to workers, re-
sources, and the environment (Berglund et al., 2019;
Guo et al., 2020). In Indonesia, construction safety
is regulated by comprehensive frameworks, including
Minister of Public Works Regulation No. 10/2021,
which defines construction safety as a series of engi-
neering activities ensuring compliance with Safety, Se-
curity, Health, and Sustainability standards through-
out all construction phases (Manurung, 2020). These
standards encompass engineering safety, occupational
health and safety, public safety, and environmental
protection, aiming to create a secure and compliant
construction environment.

One of the parameters used to measure workplace
safety in construction is construction safety perfor-
mance (Prasetio et al., 2020). Construction safety per-
formance refers to the overall effectiveness of safety
measures and practices implemented in projects (Azmi
et al., 2020). This performance is influenced by var-
ious factors, including regulations, financial aspects,
and the safety management system (Rivera et al., 2021).
Key elements include the frequency and severity of
workplace incidents, compliance with safety protocols,
and the implementation of risk mitigation strategies
(Abdalfatah et al., 2023).

The Construction Safety Management System plays a
critical role in addressing these challenges. As out-
lined in Indonesian Government Law No. 14/2021 and
Law No. 11/2021, this system involves structured man-
agement processes to meet health, safety, security,
and sustainability standards. Both construction service
providers and users are required to adhere to these reg-
ulations (Manurung, 2020; Rimawan et al., 2019). De-
spite the robust regulatory frameworks, Indonesia con-
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tinues to face challenges in implementation, including
low compliance, limited safety awareness, and insuffi-
cient integration of proactive safety measures (Mach-
fudiyanto et al., 2017).

Previous studies on incident analysis within Indone-
sia’s construction sector highlight frequent accidents
caused by unsafe worker behaviour, inadequate use
of personal protective equipment (PPE), and weak
safety management systems. Ghuzdewan and Damanik
(2019) noted that electrical shocks and falls from height
were common, primarily resulting from unsafe acts
and conditions. Suyitno et al. (2025) reinforced these
findings, identifying labour indiscipline, PPE refusal,
and the lack of standardized Occupational Health and
Safety (K3) systems as critical risks.

However, unlike these prior works, the current study
evaluates the effectiveness of Learning from Incidents
(LFI) using Importance-Performance Analysis (IPA),
providing targeted strategies for improved incident
learning and proactive safety management-addressing
a clear gap in practical safety improvement.

1.2.2 Learning from Incidents

Learning From Incidents (LFI) has emerged as a vital
framework for enhancing construction safety. It is de-
fined as a systematic approach to analysing past inci-
dents in order to prevent recurrence and improve work-
place safety (Lukic et al., 2012). The LFI process com-
prises seven phases: reporting, investigation, formu-
lating findings, disseminating results, team reflection,
implementing changes, and evaluating those changes
(Drupsteen et al., 2013). Effective LFI implementation
not only improves safety but also enhances organisa-
tional productivity (Zhang et al., 2023).

However, the success of LFI is influenced by multiple
factors. Organisational culture, trust, and psycholog-
ical safety are critical for encouraging transparent re-
porting and active participation in investigations (Lit-
tlejohn et al., 2017). Furthermore, effective LFI re-
lies on robust knowledge systems, encompassing learn-
ing inputs, processes, and outcomes, all of which are
essential for translating lessons into actionable safety
improvements (Lin and Zhong, 2024). Technological
advancements, such as incident databases and data
analysis tools, further enhance the capacity of LFI to
identify risk patterns and develop targeted mitigation
strategies (Murukannaiah et al., 2017).

1.3 Gap Analysis

While existing studies highlight the theoretical and
practical importance of LFI, significant gaps remain in
its application within developing countries such as In-
donesia. The current literature primarily focuses on
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qualitative assessments or individual phases of the LFI
process, with limited exploration of quantitative anal-
yses related to LFI indicators. Moreover, few studies
address the integration of LFI within Indonesia’s regu-
latory frameworks.

This research introduces a novel approach by align-
ing Indonesia’s construction safety regulations with a
comprehensive evaluation of the LFI phases. By em-
ploying both qualitative and quantitative methods, it
assesses the alignment between expectations and the
actual performance of LFI indicators—bridging the gap
between theoretical frameworks and real-world appli-
cation. These approaches not only advance the under-
standing of LFI but also contribute to developing more
effective strategies for reducing workplace accidents in
Indonesia’s high-risk industries. An illustrative expla-
nation of this research novelty is provided in Figure 1.
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Figure 1 The Relation Between Past Studies, Research Gap,
and Novelty of The Study.

1.4 Aim of The Study

This study aims to bridge the gap between the per-
ceived importance and actual performance of Learning
from Incidents (LFI) implementation in the Indonesian
construction industry. By examining critical indicators
across each phase of LFI, the research evaluates the ex-
tent to which LFI implementation aligns with the ex-
pectations and needs of construction industry practi-
tioners in Indonesia.

The findings are intended to contribute to both aca-
demic literature and practical safety management by
advancing the understanding of LFI’s role in construc-
tion safety. Additionally, the study seeks to promote
the development of a more proactive and effective
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safety culture in Indonesia’s construction sector, en-
suring that LFI is not merely a theoretical framework
but a transformative tool for reducing workplace acci-
dents and fostering sustainable industry practices. As
such, this research represents a significant step to-
wards narrowing the gap between theory and practice
in construction safety management.

2 METHODS

This study employed a mixed-methods approach com-
prising a literature review, expert validation, and
Importance-Performance Analysis (IPA). The literature
review and expert validation were used to identify key
indicators for implementing Learning from Incidents
(LFI), while the IPA was applied to compare the per-
ceived importance and actual performance of these in-
dicators. This methodological combination provides a
robust and comprehensive evaluation of the effective-
ness and perception of LFI within the Indonesian con-
struction sector.

2.1 Literature Review

The literature review was conducted systematically to
ensure comprehensive coverage of studies and regu-
lations relevant to Learning from Incidents (LFI) and
construction safety. Sources included peer-reviewed
journal articles, conference proceedings, technical re-
ports, and regulatory documents such as ministerial
regulations that hold direct relevance to the Indone-
sian context. The review aimed to identify indica-
tors required for the effective implementation of LFI
based on prior research. The application of LFI was
categorised into several phases, following the frame-
work proposed by Lukic et al. (2012), namely: incident
reporting, investigating, developing incident alerts,
disseminating, contextualising, and implementing ac-
tions. For each of these phases, supporting indicators
were identified through research published within the
last ten years. This approach ensured that each LFI
phase is underpinned by relevant, evidence-based indi-
cators, which were subsequently validated by industry
experts to assess their applicability and effectiveness.

2.2 Experts Validation

Expert validation was conducted to confirm the rele-
vance of the indicators identified in the literature re-
view by engaging experienced professionals as respon-
dents. A minimum of three experts (with an odd num-
ber required to facilitate consensus) participated in the
validation process. Selection criteria included a mini-
mum of 15 years of professional experience in the con-
struction sector, at least a bachelor’s degree, and a
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proven track record in construction safety. During this
phase, experts were invited to review, provide feed-
back, and validate the proposed indicators influencing
the implementation of LFI in Indonesia. Their input
was used to reassess the relevance of the existing indi-
cators, eliminate those considered less pertinent, and
introduce new variables deemed important in the cur-
rent context.

The analysis applied the Delphi method, which lever-
ages expert knowledge and experience to build consen-
sus on complex issues. This technique is particularly
effective in avoiding the dominance of individual opin-
ions in group settings, thereby producing more objec-
tive results. In this study, the Delphi method was used
to validate the risk indicators derived from the liter-
ature. An indicator was retained for further analysis
only if at least two out of the three experts agreed on
its validity and importance, ensuring a sound basis for
subsequent evaluations.

2.3 Importance-Performance Analysis

Importance—Performance Analysis (IPA) is a tool de-
signed to evaluate how an attribute or factor is per-
ceived in terms of its actual performance and its im-
portance to respondents (Wyréd-Wrdbel and Biesok,
2017). In this research, the IPA method is applied to
assess respondents’ perceptions of the implementation
of Learning from Incidents (LFI) within the Indonesian
construction industry. Statements were distributed us-
ing a Likert scale and analysed through the IPA ap-
proach.

IPA was selected for this study due to its effective-
ness in visually identifying gaps between stakehold-
ers’ expectations (importance) and actual practices
(performance) of key attributes or indicators (Wyr6d-
Wrébel and Biesok, 2017). It offers a clear and intu-
itive matrix-based visualisation, facilitating rapid in-
terpretation and prioritisation of critical factors re-
quiring improvement (Pratiwi, 2018). Unlike methods
such as the Analytical Hierarchy Process (AHP), which
primarily focuses on determining relative importance
through pairwise comparisons and hierarchical struc-
turing of criteria (Saaty, 2008), IPA directly captures re-
spondents’ perceptions of both the current and desired
states of specific indicators. This makes it particularly
suitable for identifying areas requiring immediate ac-
tion in practical contexts such as construction safety
management (Mandalia, 2019).

Previous studies in construction safety and related
management fields have validated the effectiveness of
IPA in pinpointing strengths and critical deficiencies,
thereby supporting managerial decision-making in re-
source allocation and strategic improvement (Wyrdd-
Wrébel and Biesok, 2017; Zhang et al., 2023). The avail-
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ability of supporting evidence in similar research con-
texts was fundamental to its selection for this study.

For the analysis, random sampling was used to select
20 respondents, each with a minimum of five years’
professional experience in the construction industry-
whether as contractors, consultants, or project super-
visors. Additionally, respondents were required to hold
at least abachelor’s or applied bachelor’s degree. These
criteria ensured that participants had sufficient knowl-
edge and practical experience to evaluate the proposed
indicators accurately and reliably.

The level of congruence in IPA is calculated by compar-
ing each respondent’s actual performance score with
their corresponding importance score. This compari-
son identifies service or performance priorities based
on how well expectations are met, ranging from highly
aligned to poorly aligned (Pratiwi, 2018). The result-
ing ratio determines the priority order of services or at-
tributes requiring improvement or maintenance to bet-
ter meet user needs. The formula for calculating IPA
congruence level is presented in Equation (1):

"X,
Thi = # x 100% e
i=1 Y;

Where, T}; is IPA level of congruence (%); X; is the ac-
tual performance rating by a respondent; and Y; is the
indicator importance rating by a respondent.

If the IPA congruence level exceeds 100%, the actual
performance of the indicator surpasses expectations.
Conversely, if the level is below 100%, it indicates that
the indicator’s actual performance does not meet re-
spondents’ expectations.

High A
Quadrant 11 Quadrant
0} Concentrate Here | KecP up the Good
g Work
)
Ly W
E‘ Average € >
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Low Average High
(Performance)

Figure 2 Importance-Performance Analysis Quadrant Ma-
trix (Mandalia, 2019).
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This analysis maps attributes into four quadrants that
depict the relationship between satisfaction and im-
portance levels. These quadrants offer insights into
which aspects require prioritisation, maintenance, or
even reallocation of resources. As such, they help iden-
tify strategies to enhance LFI implementation in line
with practitioners’ expectations and operational needs.

The IPA approach is highly relevant to this study, as it
provides an intuitive visual map of respondents’ per-
ceptions. This is especially valuable for evaluating and
improving workplace safety performance through tar-
geted strategies. The quadrant-based analysis, as illus-
trated in Figure 2, supports the identification of priority
actions for effective LFI implementation.

3 RESULTS

After the outlined methodologies were applied appro-
priately, the research findings were obtained. Key in-
dicators relevant to the implementation of Learning
from Incidents (LFI) in the Indonesian construction in-
dustry were identified through a literature review and
expert validation process. Furthermore, the results of
the Importance-Performance Analysis (IPA) were pre-
sented in the form of congruence levels and the distri-
bution of each indicator within the quadrant matrix.

Table 1. Indicators of LFI Phases

Vol. 11 No. 3 (September 2025)

3.1 Key Indicators

Based on the literature review conducted for each phase
of Learning from Incidents (LFI), several indicators
were identified to support the successful implementa-
tion of each phase. Specifically, five indicators were
identified for the reporting phase, four for the inves-
tigating phase, three for the developing incident alerts
phase, four for the disseminating phase, three for the
contextualising phase, and three for the implement-
ing actions phase. Each indicator reflects the essential
components needed in each phase to achieve effective
construction safety outcomes.

Following the literature review, expert validation was
conducted with three recognised construction safety
experts. One expert is a member of a regulatory body
for construction safety, another is the HSE General
Manager at a construction service company, and the
third is the Chairperson of a construction safety ex-
pert organisation in Indonesia. All three experts pos-
sess over 30 years of experience in construction safety,
ensuring a high degree of credibility in the validation
process.

The expert validation confirmed that the indicators
identified from the literature review are indeed sup-
portive of each LFI phase in enhancing construction
safety in Indonesia, as shown in Table 1. However, one
expert noted that Project Team Knowledge of Reporting
Systems (Indicator 1.2.) and Speed of Developing Inci-

LFI Phase Indicator

Description

References

1.1. Awareness of
Reporting Actions®

1. Reporting

The awareness and courage of the
project team and workers to (2016)

Littlejohn et al. (2017); Wu et al.

promptly report incidents in
accordance with company

procedures.

1.2. Knowledge of
Reporting Systems®

Provision of knowledge to the
project team and workers

Littlejohn et al. (2017); Ismail
et al. (2012)

regarding the reporting procedures
in case of an incident.

1.3. Ease of Reporting The ease of the reporting system

Littlejohn et al. (2017); Phimister

Systems® and administration for all project et al. (2004)

team members and workers to

implement.
1.4. Speed of The promptness of the project Littlejohn et al. (2017); Hale and
Reporting Actions® team and workers in reporting Heijer (2006)

incidents immediately after they

occur.
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LFI Phase

Indicator

Description

References

1.5. Integrity of
Reporting®

The responsibility of the project
team and workers to report all
types of incidents accurately based
on the facts on the ground.

Littlejohn et al. (2017); Hopkins
(2009)

2. Investigating

2.1. Investigation
Methodology ©®

The effectiveness of the methods
used in field investigations to
uncover all information related to
the incident.

Littlejohn et al. (2017); Hallowell
and Gambatese (2009)

2.2. Investigation
Participation ®

The willingness and involvement
of the entire project team and
relevant stakeholders in the
investigation process.

Littlejohn et al. (2017); Antonsen
(2009)

2.3. Completeness of
Information

The completeness of the
information provided to the
investigator.

Littlejohn et al. (2017); Le Coze
(2013)

2.4. Analytical
Techniques ®

The accuracy of the analytical
techniques used to identify the
root causes of the incident.

Littlejohn et al. (2017);
Paté-Cornell (1993)

3. Developing 3.1. Alert The effectiveness of evaluation and Littlejohn et al. (2017); Van der
Incident Alerts  Development development methods for existing  Schaaf (1995)

Methods® alerts.

3.2. Speed of Alert The speed of delivering incident Littlejohn et al. (2017); Van der

Developments® alert developments to the project  Schaaf (1995)

team and workers.

3.3. Level of The project teams and workers’ Littlejohn et al. (2017); Van der

Understanding of understanding of the content of Schaaf (1995)

Alerts® the developed incident alerts.
4, 4.1. Frequency of The frequency of disseminating Littlejohn et al. (2017); Phimister
Disseminating  Dissemination® lessons learned from incidents to et al. (2004)

all project components and the
company.

4.2. Dissemination
Methods®

The method implemented to
disseminate lessons learned from
incidents to all project
components and the company.

Littlejohn et al. (2017); Phimister
et al. (2004)

4.3. Quality of
Dissemination
Materials®

The impact of learning materials
from incidents on workplace safety.

Littlejohn et al. (2017); Phimister
et al. (2004)

4.4. Dissemination
Reach®

The widespread dissemination of
lessons learned from incidents to
all components of the project team
and the company.

Littlejohn et al. (2017); Phimister
et al. (2004)
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LFI Phase Indicator Description References
5. 5.1. Contextual Safety Further safety engineering Littlejohn et al. (2017); Hopkins
Contextualizing Engineering® conducted based on lessons (2009)
learned from incidents.
5.2. Adaptation of The adaptability of fieldwork based Littlejohn et al. (2017); Hopkins
Lessons to Context®®  on lessons learned from incidents. ~ (2009)
5.3. Development of  The development of regulations Littlejohn et al. (2017); Hopkins
Contextual and/or company procedures (2009)
Regulations® tailored to the lessons learned
from incidents.
6. 6.1. Commitment to The commitment of all company Littlejohn et al. (2017); Hallowell
Implementing  Preventive Actions®  components and project workers to and Gambatese (2009)
Actions implementing incident prevention

measures.

6.2. Monitoring the
Implementation®

The implementation of a
monitoring and supervision
system for incident prevention
measures at the project site.

Littlejohn et al. (2017); Hallowell
and Gambatese (2009)

6.3. Effectiveness of
Corrective Actions®

Corrective actions for incidents are
implemented effectively with
minimal losses.

Littlejohn et al. (2017); Hallowell
and Gambatese (2009)

(1): 1 of 3 experts agreed; (2): 2 of 3 experts agreed; (3): 3 of 3 experts agreed

dent Alerts (Indicator 3.2.) may no longer be fully rel-
evant. Nevertheless, based on the Delphi method ap-
plied, these indicators were retained for analysis. The
discussion regarding their perceived lack of relevance
is revisited and elaborated upon in the Discussion sec-
tion.

3.2 Importance vs. Performance Results

Once the key indicators were established, an
Importance-Performance Analysis (IPA) was con-
ducted for each LFI indicator. This analysis included
the IPA Level of Congruence and the IPA Quadrant
Matrix, providing insights into which LFI imple-
mentation indicators require further evaluation and
improvement.

A total of 20 respondents, each with a minimum of five
years’ experience in large-scale construction projects
in Indonesia, were selected through a random sam-
pling process. Each respondent completed two ques-
tionnaires: one to assess the importance of each in-
dicator, and the other to evaluate the current perfor-
mance of those indicators. The results included aver-
age scores for importance and performance, which were
then used to calculate the level of congruence. The de-
tailed findings are presented Table 2.
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The IPA congruence analysis revealed that only one LFI
indicator-Investigation Participation (Indicator 2.2)-
exceeded 100%. This finding highlights the alignment
between actual performance and respondent expecta-
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Figure 3 LFI Indicators IPA Quadrant Matrix Result.
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Table 2. LFI Indicators Average IPA Scores & Level of
Congruence

Indicator Importance  Performance Colfgrﬂ:rfce
1.1. 4.8 3.5 72.9%
1.2 4.1 3.2 78.1%
1.3. 3.9 2.7 69.2%
1.4. 4.8 4.0 83.3%
1.5. 4.7 3.7 78.7%
2.1. 4.3 3.0 69.8%
2.2. 4.2 44 104.8%
2.3. 4.8 3.6 75.0%
2.4. 4.5 3.5 77.8%
3.1. 4.3 3.7 86.1%
3.2. 4.1 3.0 73.2%
3.3. 4.8 3.8 79.2%
4.1. 44 3.1 70.5%
4.2. 4.3 3.0 69.8%
4.3. 4.7 3.6 76.6%
4.4. 4.7 3.2 68.1%
5.1. 4.9 3.1 63.3%
5.2. 4.7 3.5 74.5%
5.3. 4.1 4.0 97.6%
6.1. 4.8 4.0 83.3%
6.2. 4.6 3.5 76.1%
6.3. 4.1 3.5 85.4%

Average 4.5 3.5 77.9%

Values in bold indicate the level of congruence > 100%

tions. However, to determine specific improvement
strategies for each indicator, further analysis was con-
ducted using the IPA Quadrant Matrix.

Based on Table 2, the average importance score of 4.5
and performance score of 3.5 were used as the axes
in the quadrant matrix, with the z — axis represent-
ing importance and the y — axis representing perfor-
mance. Figure 3 presents the distribution of the LFI
indicators within the IPA Quadrant Matrix, offering a
visual overview of which indicators require improve-
ment, maintenance, or reallocation of attention and re-
sources.

4 DISCUSSION

The results from the key indicator validation process
underscore the importance of identifying relevant indi-
cators for each phase of Learning from Incidents (LFI)
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to enhance construction safety practices in Indonesia.
The indicators derived from the literature review were
thoroughly validated by three experts with extensive
experience in construction safety. Despite minor reser-
vations expressed regarding Knowledge of Reporting
Systems (Indicator 1.2) and Speed of Alert Develop-
ment (Indicator 3.2), the Delphi method enabled expert
consensus, allowing these indicators to be retained in
the analysis. This process demonstrates the robustness
of the validation methodology and highlights the prac-
tical relevance of the selected indicators in addressing
real-world safety challenges. The validation also en-
sures that each indicator represents a critical aspect of
LFI implementation, providing a solid foundation for
further analysis.

4.1 The Debatable Issues Among Experts

The rationale behind the partial disagreement regard-
ing Knowledge of Reporting Systems (Indicator 1.2)
emerged during expert interviews. One expert argued
that this indicator has limited relevance. According to
this view, not all project workers need to understand
the reporting system; rather, it is sufficient for HSE
supervisors to possess this knowledge. This approach
aims to minimise reporting bias from workers lacking
a clear understanding of incident procedures and to
prevent potential misuse of the system by irresponsi-
ble parties. Conversely, another expert strongly sup-
ported the notion that all project workers should be
knowledgeable about the reporting system. This per-
spective emphasises inclusivity in promoting construc-
tion safety and underlines the importance of encour-
aging immediate responses to incidents. The diver-
gence in opinions highlights an important area for fu-
ture research—how to strike a balance between report-
ing precision and inclusivity while ensuring rapid re-
sponse capabilities in the field.

Similarly, another point of contention involved the
Speed of Alert Development (Indicator 3.2). One ex-
pert cautioned that speed should not be prioritised as
a primary determinant of success criterion, as develop-
ing incident alerts requires sufficient time to ensure ac-
curacy and thoroughness. Hastily prepared alerts, they
argued, may lack maturity, potentially resulting in in-
complete or misleading information for site workers.
This, in turn, could lead to greater risks and further in-
cidents due to communication failures. On the other
hand, another expert advocated for timely alert de-
velopment to prevent recurrence of similar incidents.
This tension points to the need for future research ex-
ploring how to balance between timely development
of incident alerts and the maturity of the information
provided. Technologies such as artificial intelligence
and advanced management systems may offer promis-
ing solutions to accelerate the development of incident
alerts while maintaining their quality and reliability.
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4.2 Evaluation for Each Indicator

The Importance-Performance Analysis (IPA) provides
deeper insight into the relationship between the im-
portance and current performance of LFI indicators in
the Indonesian construction industry. According to the
IPA congruence analysis, it was found that only one
indicator-Investigation Participation (Indicator 2.2)-
achieved a congruence level exceeding 100%. This in-
dicates that this aspect of LFI meets or exceeds ex-
pectations, reflecting strong performance in engaging
relevant stakeholders during investigations. The De-
velopment of Contextual Regulations (Indicator 5.3)
also demonstrated a nearly perfect level of congru-
ence, suggesting that respondents perceive their com-
panies as consistently updating procedures and regu-
lations based on lessons learned from incidents. This
is a positive finding, highlighting agility within the In-
donesian construction sector. However, most indica-
tors had congruence levels below 90%, revealing signif-
icant gaps between perceived importance and current
performance. These findings point to critical areas re-
quiring targeted interventions to improve implementa-
tion.

Two indicators stand out as requiring special attention
due to their low congruence levels. The largest gap
was observed in Contextual Safety Engineering (Indica-
tor 5.1). This indicator reflects the adaptability of con-
struction service providers in updating the mandatory
Construction Safety Plan (RKK), as outlined in Ministry
of Public Works Regulation No.10/2021, to incorporate
lessons learned from recent incidents. The second in-
dicator of concern is Dissemination Reach (Indicator
4.4), which shows that, although expectations for the
dissemination of lesson-learned information regarding
incidents, which, unfortunately, remains inadequate in
its current performance. Both indicators point to crit-
ical areas for improvement in aligning industry prac-
tices with safety objectives and ensuring the effective
implementation of LFI in Indonesia’s construction in-
dustry.

This conclusion is also supported by the results of the
quadrant matrix analysis. The IPA quadrant matrix vi-
sually maps indicators based on their importance and
performance levels. Indicators in Quadrant I (Keep Up
the Good Work) show alignment between performance
and expectations and should be maintained. Indica-
tors in Quadrant II (Concentrate Here), such as Con-
textual Safety Engineering (Indicator 5.1) and Dissem-
ination Reach (Indicator 4.4), require immediate im-
provement, as they are highly important yet underper-
forming. These should be prioritised for resource allo-
cation. Quadrant III (Low Priority) contains indicators
with both low importance and performance, suggesting
that they are less critical and can be given minimal at-
tention. Indicators in Quadrant IV (Possible Overkill)
indicate areas that may be over-resourced and where
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efforts could potentially allow reallocation of resources
to more critical areas.

Based on this study, the LFI indicators that need to
be maintained, emphasised, or de-prioritised can be
clearly identified. Future research should focus par-
ticularly on the two lowest-performing indicators: Dis-
semination Reach and Contextual Safety Engineering.
For Dissemination Reach, future studies should in-
vestigate who should receive disseminated informa-
tion, how it should be delivered, and what meth-
ods could improve its effectiveness. For Contex-
tual Safety Engineering, strategies must be developed
to strengthen collaboration among all stakeholders—
service providers drafting safety plans, consultants
overseeing them, project owners approving them, and
regulators enhancing relevant legislation. By directing
future efforts toward these areas, the effectiveness of
LFIimplementation in construction projects can be sig-
nificantly improved, thereby raising overall safety stan-
dards in Indonesia.

In comparison to earlier studies on LFI, this research
confirms that Investigation Participation is a criti-
cal success factor, as supported by Littlejohn et al.
(2017) and Lukic et al. (2012), who highlight the value
of stakeholder involvement in incident investigations.
However, areas like Contextual Safety Engineering and
Dissemination Reach, identified as underperforming in
this study, reflect broader global challenges observed
by Murphy et al. (2022) and Zhang et al. (2023), where
dissemination and contextual adaptation remain weak.
These findings also echo the concerns raised by Drup-
steen et al. (2013) that poor dissemination can limit the
full potential of LFI. Overall, this study reinforces ex-
isting literature while identifying specific areas requir-
ing greater integration of lessons learned into safety
management and broader, more effective dissemina-
tion practices.

5 CONCLUSION

This study presents a comprehensive evaluation of the
implementation of Learning from Incidents (LFI) in
the Indonesian construction industry, utilising a com-
bination of literature review, expert validation, and
the Importance-Performance Analysis (IPA) frame-
work. By examining critical indicators across the six
LFI phases, the research identifies significant gaps be-
tween expectations (importance) and current practices
(performance).

The findings reveal that while some indicators—such as
Investigation Participation and Development of Con-
textual Regulations—meet or even exceed respondent
expectations, several others require urgent attention.
Notably, Contextual Safety Engineering and Dissemi-
nation Reach emerged as the most critical areas for im-
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provement, reflecting shortcomings in the adaptability
of incident-based safety planning and the extent of in-
formation dissemination.

The quadrant matrix analysis reinforces these findings
by categorising indicators into areas requiring focus,
maintenance, or lower priority. For instance, Dissem-
ination Reach underscores the need for more effec-
tive communication strategies, including identifying
appropriate recipients, and optimising dissemination
methods. Likewise, improving Contextual Safety En-
gineering demands collaborative efforts among service
providers, consultants, project owners, and regulators
to ensure safety engineering practices are well-aligned
with real-world incident learnings.

This research highlights the importance of address-
ing these gaps to improve the overall effectiveness
of LFI implementation in Indonesia. By prioritising
these critical indicators, the construction industry can
make meaningful progress in enhancing safety per-
formance, mitigating risks, and fostering a proactive
safety culture. Future research should explore innova-
tive solutions—such as adopting emerging technologies
and strengthening stakeholder collaboration-to facili-
tate the seamless integration of LFI practices across the
sector.

Beyond its relevance to Indonesia, this study offers
global insights into enhancing LFI processes, partic-
ularly in the domains of Contextual Safety Engineer-
ing and Dissemination Reach. The findings empha-
sise the universal need for stronger safety cultures, im-
proved reporting systems, and more effective dissemi-
nation of lessons learned-issues relevant to construc-
tion industries worldwide. Moreover, the application
of the Importance-Performance Analysis (IPA) frame-
work provides a replicable model for assessing safety
indicators that could be adapted across diverse regula-
tory and technological environments.

6 LIMITATION

This study is limited to the Indonesian construction in-
dustry, focusing primarily on large and medium-scale
projects. As such, the findings may not be generalis-
able to smaller projects or to practices in other coun-
tries. While expert validation and literature review
strengthen the study’s credibility, the process inher-
ently involves subjective perspectives. Additionally,
the analysis is confined to current methodologies and
technologies, without accounting for potential future
innovations in LFI. Implementation of the study’s rec-
ommendations may also be constrained by Indonesia’s
existing infrastructure and resource capacities. The
limited research timeframe restricts the ability to as-
sess long-term impacts, and varying levels of company
participation may further affect the generalisability of

Journal of the Civil Engineering Forum

results. These limitations should be taken into account
when interpreting the study’s findings and considering
its applicability in broader contexts.
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