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Abstract. Becoming one of the countries most prone to the occurrence of natural disasters, determining the
most influental risk in emergency response in Indonesia is urgently needed. However, empirical study on
determining critical risks in emergency operations within the Indonesian context is vacant and motivating this
study. This research aims to empirically investigate the most critical risk in disaster response operation. The
study is accomplished by combining a literature review, observations, and focus group discussions with disaster
response academicians and practitioners and applying risk assessment approach. Finding of the study revealed
that political/governance risk is becoming the most influental risk dimension. Modeling impact of hierarchy
and inter-relationship among risks in emergency operation is presented as one of key directions for further
research.
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1 Introduction

Achieving a failure-free -disaster operation is the goal of every humanitarian officer working to respond to the occurrence
of adverse events. Driven by the escalation of frequencies of natural disasters and their incredible impacts [1] and [2],
determining the riskiest event in undertaking disaster response operation is very important to gain success in overcoming
the emergency. Different from commercial operation, a disaster response operation which is accomplished in a sudden
and under pressure situation is filled with uncertainties which, if not managed properly, will cause failed humanitarian
response operation. In conclusion, evaluating risk in humanitarian response operations is essential to gain success in
disaster response operation. Despite its importance, the number of studies on managing risk in disaster response remains
limited and requires further study [3]. Managing risks in disaster response operations is challenging as it is a typical
operation characterized by uncertainties and under time completion pressure [4]. Representing one of the countries most
prone to natural disasters, managing risk in disaster response operations is undoubtedly essential to guarantee continuing
national development in Indonesia. However, despite this importance, empirical studies dealing with determining the
dimensions and factors of disaster response operation risk in the Indonesian context are missing and becoming the
motivation for undertaking this study. Despite studies dealing with risk management in the Indonesian context are
growing, as compiled by [5], those previous papers are more inclined to the for-profit-oriented operation and leaving risk
management of disaster in the Indonesian context as a vacant research spot. Scientific efforts to improve disaster response
operations are growing, as exemplified by studies dealing with transforming disaster risk reduction into an action plan by
[6], the linkage between disaster knowledge management and disaster readiness [7]. Furthermore, a compilation of studies
dealing with disaster risk management in the Indonesian context, as reported by [8], shows vacancy in efforts to determine
the most critical risk in disaster response operation in the Indonesian context. Motivated by the absence of the perusals
pertaining to the typical risk in disaster response operations in the Indonesian context, the goals of this study are twofold.
First, it aims to classify typical risk dimensions in disaster response operations empirically, and second, it evaluates the
criticality of disaster respons risk based on the likelihood of the risk event occurrence and its severity level. The structure
of the paper is written as follows: Section 2 relates to methodological approaches used in the research to collect research
data and the risk priority score representing the criticality level of each risk mode in emergency operations. Discussion
related to the findings of this study are given in section 3 and end with section 4 related to conclusions and new research

paths from this research.
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2 Methodology

This paper uses two approaches to determine critical risk dimensions and variables in disaster response operation. The
first approach, extensive literature review, is undertaken by searching references relate to the dimensions and risk
factors in humanitarian or emergency operation from various databases using keywords' humanitarian risk', ‘emergency
risk’,”’humanitarian response barriers” and ‘risk’. The result of the first step are typical modes of risk in humanitarian
operations as reported by [9], [10], [11] and [12]. Next, the results of the literature review are then used to determine the
categorical risk variables, which will be verified and validated by disaster response practitioners through interviews and
focus group discussions. Respondents of this study are practicioners and academicians which has above 5 years
experiences in natural disaster handling. To estimate the criticality of the disaster response risk, the risk priority number
as a product of the risk occurrence likelihood scale and its severity scale as represented in equation (1) is used as basis
for risk prioritization approach.

RPN = 04Sy; [€))]
With RPN;;,0;; dan S;; denote the risk priority number of each risk variable and risk occurrence likelihood scale and
risk severity scale with j,i=1,2,3,...... m.
To linguistically articulate the risk likelihood occurrence and risk severity scale, the ordinal numbers 1,3,5,7 and 9 to
very low, low, medium, high, and very high categories. Risk variable with the largest RPN is assigned as the top
priority for alleviation.

3 Results and Discussions

Table 1 represents the disaster response risk assessment result based on questionnaires and interviews with disaster
response practitioners.

Table 1. Criticality evaluation of risk variables in emergency response operation

Risk . Occurrence Impact Risk Priority
Category No Variable Scale Scale Number
Managerial 1 Poor Planning in emergency 3 5 15
Risk response
2 ‘Weak Collaboration among 7 7 49
disaster response stakeholders
3 Poor time Management in 5 5 25
emergency response
4 Poor fund-raising activity to buy 3 9 27
emergency logistics
5 Poor management in managing 5 7 35
inventory of disaster logistics
6 Poor coordination among 5 7 35

organizations involved in
emergency management
7 Insufficiency of infrastructures 9 9 81
to undertake emergency
response operation

RPN Cumulative Risk Score 264
Human 1 Low capability skill to manage 7 7 49
Resources disaster logistics
2 Poor moral support to become 5 7 35
disaster voluntary member
3 Incompatibility between disaster 7 5 35

voluntary staffs and scope and
frequencies of disaster events

4 Low interest among youth to 5 5 25
become disaster volunteer
personnel
RPN Cumulative Score 144
Behavioral 1 People tend to “watch" disaster 9 5 45
Risk events instead of taking

immediate actions dealing with
disaster events

2 Low interest in re-learning from 5 7 35
past disasters
3 Public Moral hazard on 7 7 49

increasing tariffs of goods and
services during disaster event
occurrences
4 Public low interest in finding 9 9 81
information on disasters during
normal situation
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RPN Cumulative Risk Score 210
Political 1 Unclear command to take over 7 9 63
Risk leadership when disaster break
2 Refusal to accept foreign aids 5 5 25
3 Local regulations hindering 3 5 15
acceptance of disaster aids from
donors
4 Conflict of interest among 7 5 35
organizations involved in
disaster response
5 low accountability in managing 3 7 21
financial aids
6 Poor fund-raising activities 5 9 45
7 Poor time management in 7 7 49

deciding disaster events
categories into local, national,
or international level

8 Strict requirements to obtain 5 7 35
financial aid from foreign
donors
RPN Cumulative Risk Score 288
Information 1 Inaccurate information on 9 9 81
Risk locations and number of disaster
victims
2 Information Hoax on disaster 9 7 63
events
3 Low media coverage 3 5 15
RPN C lative Score 159

As shown in Table 1, five dimension of risks in disaster response operation are revealed with their corresponding risk
factors. The managerial risk dimension relates to the poor governance of disaster response operation. Human resource
risk pertains to the lack of personnel capability in planning and executing disaster response operation. The behavioral
risk dimension is linked with public bad behavior in responding to disaster’s event occurence. Political/governance risk
is about unfavorable regulations hindering the response operation's governance. The last dimension, the information risk
dimension, relates to negative uncertainties related to the exact location and number of disaster victims, disaster hoaxes
and limited media coverage of disaster events. Risk factor which has the largest risk priorit number (RPN) is the most
critical risk. From the managerial risk dimension, the insufficiency of infrastructure to undertake emergency action and
the weak collaboration among stakeholders are the two riskiest risks. From human resource risk, lack of managerial
skill to manage bantuan logistik is the most critical risk. From behavioral risk, risk factor related with low public
awareness and curiosity to learn from past disasters during normal situation are the most critical risk. From
political/governance risk, the absence of supportive regulations to take leadership role when a natural disaster occurs is
the most influental risk. From the information risk dimension, inaccurate information on the exact number of disaster
victims and their location is the riskiest event in undertaking emergency operations. Among the five dimensions of risk
in emergency operation, political/governance risk is cumulatively most affecting reliable disaster response operations
with its cumulative risk priority score of 288.

Result of this initial study confirms with [13], which stated that the lack of disaster response infrastructure is heavily
affecting to the delivery of emergency logistics to the beneficiaries. Next, the absence of supportive regulation to
govern emergency response operation will cause difficulty in governing emergency response operations properly. This
finding confirms with previous researches by [14] and [15], who noted that regulatory risk is one of the most critical
aspects in running an emergency operation properly. At last, this study is also in line with the findings of [16], which
shows that the human resource capability of emergency response personnel to manage emergency logistical supply is
critical to ensure reliable delivery of goods and services to the disaster victims. This study has implications for the body
of knowledge and disaster management. To the body of knowledge, the findings of this study contributed additional
disaster response risk variables by complimenting typological disaster response risks already reported by [14] and [15].
This study contributes to the body of knowledge by adding risk dimensions and variables affecting the success of
humanitarian response activities by showing that political/governance risk is the most critical risk in emergency
response operation. For managerial purposes, this study offers insights about how to improve disaster response
operation. The first implication for disaster management practitioner(s) is the typical risk that have the greatest impact
on the success of disaster response operations from each risk dimension.

From a managerial risk perspective, this study shows the need for effort to continuously improve readiness of disaster
response infrastructure and the need to continuously build awareness on the importance of collaboration between
stakeholders. From the human resource risk, this study suggests the need to increase the capacity of human resources
from the national and local disaster alleviation bodies in managing disaster logistics supplies. From the behavioral risk
perspective, this study shows the need to keep serving public behavioral education about the need for improving citizen
disaster literacy during normal condition and efforts to reduce negative behavior in the form of moral hazard when
disaster events occured. From the political/governance risk, this study suggests the need for assertiveness in determining
the status of a disaster event so that disaster emergency response operation can be accomplished in a more timely
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manner. Finally, from the perspective of information dimension risk, this study suggests the need for using information
technology in the disaster emergency response implementation process so that disaster risk mitigation actions can be
implemented more quickly, accurately and efficiently.

Like other studies, this paper is not free from limitations. At first, this paper is based on input from limited disaster
response academicians and practitioners. Moreover, it does not differentiate emergency response risk between slow-on-
set and sudden-onset disaster, which becomes the limitation of this study. In future, it is suggested to reiterate this study
by using more disaster experts and by covering other stakeholders such as the army, private sectors, and disaster victims
themselves. Next, this study only covers disaster risk response within an organizational-wide context and excludes
disaster response risks within the scope of the supply chain.

4 Conclusions

Categorizing and determining the most impacting risks in disaster response operations is crucial to ensure reliable
response operations in a country prone to natural disasters like Indonesia. However, studies dealing with disaster risk in
emergency operations within the Indonesian context are overlooked by previous research attention. Motivated by this
research gap, this study presents initial empirical evidence on categorizing and determining critical risks in disaster
response operation within the Indonesian context and found that political risk/governance risk is the most critical risk.
Presenting initial empirical research, opportunities from this study for future research are viable in several directions,
such as the inclusion of additional risk decision criteria as advised by [17], considering emergency response risk
hierarchical interrelationship using DEMATEL and Interpretive Structural Modelling (ISM) and applying integrated
multiple decision support models under uncertainty to select critical risk in disaster response operation are still missing
in the literature.
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