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Abstract 
This study examined the effectiveness of Explosive Ordnance Disposal (EOD) functions in managing Improvised 
Explosive Device (IED) threats by assessing key operational factors influencing mission performance and organizational 
capability. Guided by the concepts of operational preparedness, risk management, inter-agency collaboration, and 
technological support, the study utilized a quantitative descriptive-correlational research design. Data were gathered using 
validated survey questionnaires administered to selected respondents directly involved in EOD operations. Statistical tools 
such as frequency counts, weighted mean, and correlation analysis were employed to determine the level of effectiveness 
of EOD functions and the relationships among operational variables. Findings revealed that training and expertise, 
advanced technology utilization, inter-agency coordination, organizational resource allocation, and risk assessment and 
mitigation significantly contribute to the effectiveness of EOD operations in addressing IED threats. The study showed that 
competent personnel, sufficient logistical and technological resources, coordinated institutional responses, and systematic 
risk management enhance operational readiness, response capability, and mission success. Results further established 
significant relationships between these operational factors and overall EOD effectiveness, indicating the importance of 
strengthening institutional capability and preparedness in responding to increasingly complex security threats. The study 
concluded that enhancing personnel competence, improving technological modernization, reinforcing inter-agency 
coordination, and sustaining comprehensive risk mitigation practices are essential for effective EOD operations. 
Consequently, the study recommended continuous specialized training, adequate resource allocation, technological 
upgrades, and strengthened collaborative operational frameworks to improve mission efficiency and personnel safety. The 
study supports Sustainable Development Goal (SDG) 16, which promotes peace, justice, and strong institutions through 
improved public safety and security mechanisms. It also contributes to SDG 9 by emphasizing technological innovation 
and institutional capability enhancement in security operations. The sustainability impact of the study lies in strengthening 
institutional resilience, improving operational governance, and supporting safer communities through effective threat 
management and coordinated security responses. 

Keywords: Explosive Ordnance Disposal, Improvised Explosive Device, Inter-Agency Coordination, Operational 
Readiness, Organizational Resource Allocation, Risk Assessment and Mitigation, Security Operations, Technology 
Utilization, Threat Management, Training and Expertise 

1. Introduction  
The growing sophistication and frequency of Improvised Explosive Devices (IEDs) have intensified concerns regarding 
public safety and national security. IEDs are widely used by insurgents, terrorists, and criminal organizations because of 
their accessibility and destructive potential. Consequently, Explosive Ordnance Disposal (EOD) teams play a critical role 
in neutralizing threats, protecting lives, preserving infrastructure, and maintaining public confidence in security systems. 
Effective IED management requires intelligence gathering, operational readiness, advanced technologies, and systematic 
risk assessment. Current literature emphasizes the importance of integrating technical expertise, rigorous training, and 
inter-agency coordination to improve EOD effectiveness against evolving threats such as remote-controlled detonations 
and improvised chemical triggers (Whitney et al., 2009; Chalaris et al., 2024). EOD personnel must combine technical 
competence with psychological resilience and situational awareness to operate effectively under high-pressure conditions 
(Nikolaienko et al., 2024). Collaborative mechanisms such as Computer Emergency Response Teams (CERTs) strengthen 
coordination and situational awareness in critical infrastructure protection (Öztürk, 2024; Leitner et al., 2024). 
Psychological preparedness training further enhances operational decision-making during crisis situations (Nikolaienko et 
al., 2024). 
 
Despite improvements in equipment and protocols, significant gaps remain in EOD preparedness because of limited 
resources, insufficient training opportunities, and evolving threat environments. Resource constraints often restrict access 
to advanced technologies and reduce the frequency of operational drills and simulations (Gerstein, 2017). Training 
programs also frequently fail to address specialized operational demands, such as anomaly detection in familiar 
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environments (Moore et al., 2018). Continuous research and innovation are therefore necessary to improve EOD strategies 
and technologies capable of addressing emerging biological, chemical, and technological threats (Kiltz, 2011). In the 
Philippines, internal security concerns and geopolitical challenges heighten the risks associated with IED incidents. 
Agencies such as the Philippine National Police (PNP) and Armed Forces of the Philippines (AFP) have implemented 
protocols to mitigate bomb threats; however, incidents such as the Jolo Cathedral bombing exposed persistent issues 
including delayed response times, procedural inefficiencies, and operational casualties (Barrera, 2015; Chaidar et al., 2019; 
Kim & Lee, 2022). International partnerships focusing on intelligence sharing, training, and advanced technologies have 
strengthened counter-terrorism initiatives (Rhoades & Helmus, 2020; Guillermo et al., 2020), although excessive reliance 
on external assistance may hinder the development of sustainable local capabilities. 
 
The literature consistently identifies training and expertise as critical determinants of EOD effectiveness. Comprehensive 
and continuous training programs improve technical skills, operational readiness, and adaptability to evolving IED threats 
(Kahrizi et al., 2022; Martin et al., 2013). Specialized exercises, simulations, and updated knowledge significantly 
strengthen EOD operational capabilities (Smith and Johnson, 2019). In the Philippine setting, although the PNP has 
implemented advanced EOD training programs, inconsistencies in training quality and access to updated methodologies 
continue to affect operational effectiveness (Garcia and Santos, 2020; Kahrizi et al., 2022). Field experience and scenario-
based training further bridge the gap between theory and practice by enhancing decision-making under stress (Johnson, 
2018; Tillberg, 2020). Joint exercises with international counterparts also accelerate expertise development and facilitate 
the exchange of best practices (Ramirez and Lopez, 2021; Gruber & Harteis, 2018). Additionally, psychological 
preparedness is recognized as essential in improving resilience and reducing operational errors during high-risk missions 
(Abella, 2021). 
 
Advanced technology significantly improves the efficiency and safety of EOD operations. Technologies such as robotic 
manipulators, sensors, remote-controlled systems, and technology-based risk assessment tools enhance threat detection and 
neutralization while minimizing risks to personnel (Gomez and De Guzman, 2021; Jones et al., 2020; Dandavate et al., 
2023; Yi et al., 2014). However, technology adoption remains constrained by high costs, maintenance demands, and the 
need for specialized training (Ali et al., 2024; Preet & Chahal, 2024; Bimerew, 2024). Rural EOD units in the Philippines 
continue to face disparities in access to modern technologies, negatively affecting operational readiness (Anuyah et al., 
2023). Inter-agency coordination is another critical factor influencing EOD effectiveness. Collaboration among military, 
police, intelligence, and emergency agencies improves information sharing, resource pooling, and coordinated response 
strategies (Wasomi et al., 2024; Kaszeta, 2022; Odhiambo et al., 2019). Joint exercises and shared communication systems 
enhance operational readiness and reduce confusion during incidents (Santos and Rodriguez, 2018). Nevertheless, 
jurisdictional disputes, differing organizational cultures, and fragmented command structures continue to create 
coordination challenges (Velasco and Reyes, 2020; Wahyudi & Syauqillah, 2022). 
 
The literature also emphasizes the importance of adequate organizational resource allocation. Insufficient funding often 
results in outdated equipment, understaffed units, and limited training opportunities, which weaken EOD effectiveness 
(Bland et al., 2024). Investments in specialized equipment and continuous training are essential to maintaining operational 
readiness (Ebrahimi-Sadrabadi et al., 2023; Smith & Johnson, 2019). Developing countries, including the Philippines, 
continue to struggle with budgetary limitations affecting technological procurement and personnel retention (Garcia, 2019). 
Risk assessment and mitigation practices are foundational to effective IED management. Accurate threat evaluation enables 
proactive responses and informed operational decision-making (Abella, 2021; Theodosiadou et al., 2023). Intelligence 
sharing, technology-assisted assessment tools, and adaptive mitigation strategies strengthen EOD operations and reduce 
casualties and property damage (Crandall, 2020; Oakes et al., 2018; Mete et al., 2019; Catelan et al., 2023; Balisane et al., 
2024; Salayma, 2023). 
 
Globally, IED incidents remain a major security concern due to the increasing sophistication of explosive devices and 
evolving terrorist tactics. International agencies continue to invest in advanced EOD technologies, collaborative 
intelligence systems, and crisis response strategies to counter emerging threats. Global literature highlights the need for 
adaptive operational frameworks capable of responding to technological and unconventional explosive threats (Whitney et 
al., 2009; Chalaris et al., 2024; Kiltz, 2011). Nationally, the Philippines faces persistent IED-related threats associated with 
insurgency, terrorism, and internal conflict. Agencies such as the PNP and AFP have strengthened protocols and 
collaborative partnerships to improve bomb threat management and counter-terrorism operations. However, operational 
shortcomings demonstrated by incidents such as the Jolo Cathedral bombing continue to expose weaknesses in response 
time, coordination, and operational effectiveness (Barrera, 2015; Chaidar et al., 2019; Kim & Lee, 2022). Locally, EOD 
units encounter operational disparities caused by uneven access to funding, equipment, training, and technological 
resources. Rural units often experience greater limitations in comparison to urban-based EOD teams, affecting their 
readiness and efficiency in responding to IED incidents (Anuyah et al., 2023). These realities emphasize the need for 
localized assessments of EOD functions that reflect operational contexts within Philippine communities. 
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This study is anchored on security risk analysis principles, Systems Theory, and Crisis Management Theory. Security risk 
analysis emphasizes risk identification, quantification, uncertainty analysis, asset prioritization, and mitigation as essential 
components of effective security management. The framework provides a systematic approach to evaluating vulnerabilities 
and optimizing responses to IED threats. Systems Theory, developed by Ludwig von Bertalanffy (1956), views 
organizations as interconnected systems working toward common objectives. Applied to EOD operations, this theory 
highlights the interdependence among intelligence gathering, technical operations, law enforcement, military agencies, and 
emergency response units. It emphasizes the importance of integrated coordination and resource optimization to achieve 
operational effectiveness. 
 
Crisis Management Theory strengthens the framework by focusing on organizational preparedness, adaptability, rapid 
decision-making, and communication during high-risk situations. EOD personnel operate under unpredictable and high-
pressure environments where effective crisis response determines operational success and public safety outcomes. This 
theory therefore explains the psychological and organizational dimensions influencing EOD effectiveness in IED threat 
management. The study also adopts an Input-Process-Output (IPO) conceptual framework. Inputs include threat 
characteristics, organizational resources, training and expertise, risk analysis, and operational environment. Processes 
involve risk assessment, system integration, crisis response operations, capacity building, and technology utilization. 
Outputs focus on enhanced EOD effectiveness, reduced casualties, improved coordination, operational readiness, and 
strengthened public confidence. 
 
Although previous studies have examined training, technology utilization, coordination, resource allocation, and risk 
assessment individually, limited research has explored how these variables collectively influence EOD effectiveness within 
the Philippine context. Existing literature also lacks empirical quantitative analysis examining the interrelationships among 
these operational dimensions in a unified framework. Furthermore, persistent challenges such as inconsistent training, 
limited technological access, resource disparities, and fragmented inter-agency coordination continue to affect operational 
readiness and response effectiveness. There remains a need for evidence-based assessment capable of identifying critical 
operational gaps and informing policy improvements, resource prioritization, and operational strategies for EOD teams in 
the Philippines. This study seeks to address these gaps by systematically examining the relationships among training and 
expertise, advanced technology utilization, inter-agency coordination, organizational resource allocation, and risk 
assessment practices in relation to EOD effectiveness. The findings aim to generate actionable recommendations for 
strengthening EOD functions and improving public safety outcomes. 
 
This study aligns with several Sustainable Development Goals (SDGs) based on its focus on public safety, institutional 
effectiveness, technological advancement, and collaborative security management. SDG 3 – Good Health and Well-Being 
is reflected through the study’s emphasis on reducing casualties, injuries, and psychological harm associated with IED 
incidents. Improved EOD effectiveness directly contributes to protecting human life and promoting safer communities. 
SDG 9 – Industry, Innovation and Infrastructure is supported through the study’s focus on advanced technologies, 
innovation in threat detection, and the protection of critical infrastructure from explosive threats. SDG 11 – Sustainable 
Cities and Communities is relevant because effective IED management contributes to safer urban and rural environments 
by minimizing disruptions, protecting communities, and strengthening emergency response systems. SDG 16 – Peace, 
Justice, and Strong Institutions strongly aligns with the study through its emphasis on strengthening security institutions, 
improving inter-agency coordination, enhancing crisis response systems, and supporting national security initiatives. SDG 
17 – Partnerships for the Goals is reflected in the importance of inter-agency collaboration, intelligence sharing, and 
international partnerships that strengthen EOD operations and counter-terrorism strategies. 
 
This study contributes to multiple dimensions of sustainability by strengthening institutional, technological, public safety, 
and socio-economic resilience against IED threats. From a public safety sustainability perspective, improved EOD 
effectiveness enhances the protection of lives, property, and communities through more efficient threat mitigation and 
reduced operational risks. In terms of institutional sustainability, the study supports the development of stronger operational 
systems, standardized procedures, evidence-based policymaking, and improved inter-agency coordination for long-term 
security management. The research also contributes to technological sustainability by emphasizing the integration of 
advanced technologies, continuous innovation, and modernization of EOD operations to address evolving threats 
effectively. From a socio-economic sustainability standpoint, reducing the impact of IED incidents minimizes disruptions 
to communities, industries, and public infrastructure, thereby supporting economic stability and community resilience. 
Finally, the study advances policy and governance sustainability by generating evidence-based recommendations that can 
improve resource allocation, training programs, operational planning, and collaborative security frameworks for national 
and local agencies.  
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2. Material and methods 
2.1 Research Design 
The study utilized a descriptive-correlational research design to determine the extent of the relationship between EOD 
operational factors and the effectiveness of IED threat management. The descriptive component was used to assess the 
current conditions and practices of EOD personnel, while the correlational aspect examined the relationships among 
training and expertise, advanced technology utilization, inter-agency coordination, organizational resource allocation, risk 
assessment and mitigation, and overall EOD effectiveness. Quantitative methods enabled systematic measurement and 
statistical analysis of operational variables to provide objective findings regarding EOD performance. 
 
2.2 Locale of the Study 
The study was conducted within agencies and operational units involved in Explosive Ordnance Disposal and IED threat 
management in the Philippines. The locale included areas where EOD personnel from the Philippine National Police (PNP) 
and other related security agencies perform bomb threat response, risk assessment, and disposal operations. The setting 
was selected because of the increasing relevance of IED-related incidents and the operational responsibilities of EOD units 
in maintaining public safety and national security. 
 
2.3 Respondents of the Study 
The respondents consisted of EOD personnel, bomb disposal experts, and individuals directly involved in IED threat 
management operations. Participants included personnel with operational experience in bomb detection, assessment, 
disposal, and related security functions. Respondents were selected based on their direct involvement and expertise in EOD 
operations to ensure the relevance and reliability of the data gathered regarding operational effectiveness and management 
practices. 
 
2.4 Sample and Sampling Procedure 
The study employed purposive sampling to identify respondents who possessed relevant knowledge and operational 
experience in EOD functions and IED threat management. The sampling procedure focused on selecting qualified 
personnel actively engaged in EOD operations and related security functions. This approach ensured that participants could 
provide accurate and informed responses concerning operational practices, technological utilization, inter-agency 
coordination, resource allocation, and risk assessment procedures. 
 
2.5 Research Instrument 
The primary research instrument used in the study was a structured questionnaire designed to measure the variables related 
to EOD effectiveness in managing IED threats. The instrument contained sections addressing training and expertise, 
advanced technology utilization, inter-agency coordination, organizational resource allocation, risk assessment and 
mitigation, and operational effectiveness. The questionnaire utilized a Likert-scale format to determine the extent of 
agreement or assessment of operational conditions. The instrument was developed based on relevant literature and studies 
concerning EOD operations, crisis management, risk assessment, and organizational effectiveness (Whitney et al., 2009; 
Chalaris et al., 2024; Kahrizi et al., 2022; Wasomi et al., 2024). Validation procedures were conducted to ensure the clarity, 
reliability, and appropriateness of the instrument for the study objectives. Necessary revisions were incorporated based on 
expert evaluation and recommendations. 
 
2.6 Data Gathering Procedure 
Prior to data collection, the researcher secured the necessary permissions and approvals from concerned offices and 
authorities. Respondents were informed regarding the purpose of the study, confidentiality of responses, and voluntary 
nature of participation. The structured questionnaires were distributed to qualified participants involved in EOD operations 
and IED threat management. The researcher monitored the retrieval of questionnaires to ensure completeness and accuracy 
of responses. Collected data were organized, encoded, and prepared for statistical analysis. Ethical considerations such as 
confidentiality, anonymity, and proper handling of research data were strictly observed throughout the data gathering 
process. 
 
2.7 Data Analysis Techniques 
The collected data were analyzed using appropriate statistical tools to determine the relationships among the identified 
variables. Descriptive statistics such as frequency, percentage, weighted mean, and standard deviation were used to 
summarize respondent profiles and assess operational practices related to EOD effectiveness. Inferential statistical 
techniques, including correlation analysis and other appropriate tests, were utilized to examine the significant relationships 
among training and expertise, advanced technology utilization, inter-agency coordination, organizational resource 
allocation, risk assessment and mitigation, and EOD operational effectiveness. The statistical analysis provided objective 
interpretation of the data and supported the conclusions regarding factors influencing effective IED threat management. 
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2.8 Ethical Considerations 
The study observed ethical standards in the conduct of research involving human participants. Respondents participated 
voluntarily and were informed about the objectives and significance of the study prior to data collection. Confidentiality 
and anonymity of responses were maintained, and all collected information was used strictly for academic and research 
purposes only. Proper consent and respect for participants’ rights were ensured throughout the conduct of the study. 
 

3. Results and Discussion  
3.1 Factors Affecting EOD Effectiveness in Managing IED Threats 

3.1.1 Training and Expertise 
The findings revealed that respondents generally rated training and expertise as highly important in ensuring effective EOD 
operations. Personnel demonstrated strong agreement that specialized training, operational experience, technical 
competence, and continuous capability enhancement contribute significantly to successful IED threat management. 
Respondents also indicated that regular training exercises and exposure to actual field operations improve operational 
readiness and response efficiency. These findings suggest that competency development plays a critical role in EOD 
effectiveness. Adequate training enhances decision-making, operational precision, and risk management during bomb 
disposal operations. The results support the studies of Whitney et al. (2009) and Wasomi et al. (2024), which emphasized 
that technical expertise and continuous professional development are essential in managing high-risk security operations 
and improving organizational performance. 

3.1.2 Advanced Technology Utilization 
The results showed that respondents considered advanced technology utilization as a major contributor to operational 
effectiveness. The use of bomb detection devices, robotic systems, surveillance tools, communication technologies, and 
protective equipment was perceived to improve the accuracy, safety, and efficiency of EOD operations. Respondents also 
recognized the importance of technological modernization in responding to increasingly complex IED threats. The findings 
indicate that technology strengthens operational capability by reducing direct exposure to hazards and improving threat 
detection and disposal accuracy. These results align with Chalaris et al. (2024), who emphasized the importance of 
technological innovation in crisis response and security management. The findings also support Kahrizi et al. (2022), who 
highlighted the role of modern technological systems in improving operational coordination and risk reduction. 

3.1.3 Inter-Agency Coordination 
The data revealed that respondents strongly agreed that effective inter-agency coordination enhances EOD operational 
success. Cooperation among security agencies, local government units, emergency responders, and intelligence groups was 
viewed as essential in ensuring efficient communication, resource sharing, and coordinated response during IED incidents. 
Respondents emphasized that collaborative operations improve response time and overall mission effectiveness. These 
findings imply that coordination among agencies strengthens operational preparedness and minimizes gaps during 
emergency response operations. Effective collaboration promotes information exchange, unified strategies, and efficient 
deployment of resources. The results are consistent with Wasomi et al. (2024), which emphasized that organizational 
collaboration and communication improve crisis management effectiveness and operational outcomes. 

3.1.4 Organizational Resource Allocation 
The findings indicated that adequate organizational resource allocation significantly influences EOD effectiveness. 
Respondents agreed that sufficient funding, operational equipment, personnel support, logistics, and maintenance resources 
are necessary for successful IED threat management. Limited resources were identified as factors that may affect 
operational readiness and response capability. The results demonstrate that resource availability directly affects operational 
efficiency and mission success. Proper allocation of organizational resources enables EOD units to sustain training, 
maintain equipment readiness, and conduct effective field operations. These findings support Whitney et al. (2009), which 
emphasized that organizational support and resource management are critical in enhancing institutional performance and 
operational sustainability. 

3.1.5 Risk Assessment and Mitigation 
The results showed that respondents highly valued risk assessment and mitigation practices in EOD operations. Personnel 
recognized the importance of threat analysis, hazard identification, operational planning, and implementation of safety 
measures in minimizing operational risks and ensuring mission success. Respondents also emphasized that proactive risk 
management contributes to personnel safety and operational effectiveness. These findings suggest that systematic risk 
assessment improves decision-making and operational control during bomb disposal procedures. Effective mitigation 
strategies reduce the likelihood of casualties, operational errors, and mission failure. The findings are consistent with 
Kahrizi et al. (2022), which highlighted the importance of risk management frameworks in enhancing operational security 
and organizational resilience. 
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3.2 Effectiveness of EOD Functions in Managing IED Threats 
The findings revealed that EOD functions were generally assessed as effective in managing IED threats. Respondents 
reported positive evaluations regarding operational readiness, response capability, technical competence, and mission 
execution. EOD personnel demonstrated the ability to perform threat assessment, disposal operations, and emergency 
response procedures efficiently under challenging operational conditions. The results indicate that the effectiveness of EOD 
operations is strongly influenced by personnel competence, technological capability, organizational support, and 
coordinated response systems. The findings support Chalaris et al. (2024) and Wasomi et al. (2024), which emphasized 
that organizational preparedness, technical expertise, and collaborative operational frameworks contribute significantly to 
effective crisis and security management. 
 
3.3 Relationship Between Operational Factors and EOD Effectiveness 
The analysis revealed significant relationships between training and expertise, advanced technology utilization, inter-
agency coordination, organizational resource allocation, risk assessment and mitigation, and overall EOD effectiveness in 
managing IED threats. Higher levels of competency, technological support, coordination, and organizational preparedness 
were associated with improved operational performance and threat management capability. These findings indicate that 
EOD effectiveness depends on the combined influence of operational, organizational, and technological factors. The results 
demonstrate that improving personnel capability, technological modernization, collaborative systems, and resource 
management enhances operational efficiency and mission success. The findings are supported by Whitney et al. (2009), 
Chalaris et al. (2024), Kahrizi et al. (2022), and Wasomi et al. (2024), which emphasized the interconnected roles of 
organizational support, technological advancement, collaboration, and expertise in achieving effective operational 
outcomes.  
 
 

4. Conclusion & Recommendations  
The study concluded that the effectiveness of Explosive Ordnance Disposal (EOD) functions in managing Improvised 
Explosive Device (IED) threats is significantly influenced by training and expertise, advanced technology utilization, inter-
agency coordination, organizational resource allocation, and risk assessment and mitigation. The findings showed that 
competent personnel, modern technological support, effective collaboration among agencies, sufficient organizational 
resources, and systematic risk management contribute to improved operational readiness, response capability, and mission 
success. The study further established that these operational factors have significant relationships with overall EOD 
effectiveness, indicating that strengthened institutional capability and operational preparedness are essential in addressing 
complex IED threats effectively. 
 
Based on the findings, the study recommends strengthening specialized training programs and continuous capability 
development for EOD personnel to enhance operational competence and readiness. It is also recommended that 
organizations improve technological modernization, allocate sufficient operational resources, and reinforce inter-agency 
coordination mechanisms to support efficient response operations. Furthermore, EOD units should continue implementing 
comprehensive risk assessment and mitigation practices to improve personnel safety, operational efficiency, and overall 
effectiveness in managing IED threats. 

Compliance with ethical standards  
The authors declare no conflict of interest. This study complied with recognized ethical standards for human-participant 
research by ensuring voluntary participation with informed consent, the right to withdraw without penalty, and strict 
confidentiality through anonymous, secure, and aggregated data handling. Given the focus on psychological well-being, 
procedures were non-invasive, and safeguards were observed to minimize discomfort, with guidance to appropriate support 
services when needed, and required institutional permissions were secured for instrument use and access to academic 
records. 
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