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Abstract. “The Century of Disasters” refers to the increased frequency, complexity, and mag-
nitude of natural and man-made disasters witnessed in the 21st century: the impact of such
disasters is exacerbated by infrastructure vulnerabilities, population growth/urbanization, and
a challenging policy landscape. Technology-enabled disaster management (TDM) has an
important role to play in the Century of Disasters. We highlight four important trends related
to TDM, smart technologies and resilience, digital humanitarianism, integrated decision-
support and agility, and artificial intelligence-enabled early warning systems, and how the
confluence of these trends lead to four research frontiers for information systems researchers.
We describe these frontiers, namely the technology-preparedness paradox, socio-technical
crisis communication, predicting and prescribing under uncertainty, and fair pipelines, and

discuss how the eight articles in the special section are helping us learn about these frontiers.
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1. Introduction

The 21st century has been described as “The Century of
Disasters” (Achenbach 2011), a reference to the increased
frequency, complexity, and magnitude of natural and
man-made disasters faced today and expected to worsen
in the future. Many factors are contributing to a surge in
disasters: increasing infrastructure vulnerabilities, popu-
lation growth and urbanization, climate change, and
evolving social dynamics. Disasters, when they occur,
inflict a devastating toll on both civil and technical infra-
structure as well as society at large including loss of
human life, disruptions to social and economic stability,
and environmental harm. Notably, disaster management
(DM) is a topic that has been studied extensively in mul-
tiple fields (Sarker et al. 2023). Countless studies have
underscored the important role of technology in DM, yet
there remains a paucity of work at the intersection of
technology and DM (Beydoun et al. 2019). The purpose
of this special section (Abbasi et al. 2021) is to foster a
robust dialogue within the information systems (IS)
research community on new research frontiers for
technology-enabled DM (TDM). Figure 1 describes a
framework that shows how various characteristics of the
Century of Disasters influence the evolving technology-
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enabled, multidimensional DM landscape, and how the
confluence of these factors leads to four research frontiers
for IS researchers. The framework was guided by our
experiences managing the review process for the many
papers submitted to the special section, including the
eight accepted papers. Here, we discuss characteristics
of the century of disasters, describe the emerging
technology-enabled DM landscape, propose research
frontiers, and use these frontiers to introduce the articles
in this special section.

2. Characteristics of the Century

of Disasters
We highlight six significant characteristics of the Century
of Disasters that are relevant for technology-enabled
disaster management (shown in the upper left quadrant
of Figure 1). First, despite technological advancements,
the frequency of serious natural and man-made disasters
continues to increase (Kundzewicz et al. 2018, Yabe et al.
2022). Figure 2 shows the number of weather and climate
disasters in the United States per year where losses from
the event exceeded $1 billion (NOAA 2024). Although
this figure only considers U.S. weather and climate
events, including other types of events or global data


mailto:aabbasi@nd.edu
https://orcid.org/0000-0001-7698-7794
mailto:robin.dillonmerrill@georgetown.edu
mailto:hr.rao@utsa.edu
mailto:olivia.liu.sheng@asu.edu
https://orcid.org/0000-0002-5263-2726
https://doi.org/10.1287/isre.2024.intro.v35.n2

Abbasi et al.: Preparedness and Response in the Century of Disasters

Information Systems Research, 2024, vol. 35, no. 2, pp. 460-468, © 2024 INFORMS

461

Figure 1. Framework for TDM in the Century of Disasters
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would not change the pattern. Unfortunately, as shown
in Figure 3, an increasing pattern also exists for fatalities
in these events. Although fatality trends may be skewed
by a few significant events (i.e., Hurricanes Katrina
and Maria in Figure 3), the pattern demonstrates that
advancements in information technology (IT) have not
had a significant impact in changing these trends, and
damages and fatalities in hazardous events persist. Addi-
tionally, climate change is accelerating the rise of numerous
natural disasters, particularly increasing occurrences of

Figure 2. (Color online) Count of Weather and Climate Dis-
asters in the United States per Year Where Losses from the
Event Exceeded $1 Billion (NOAA 2024)

30
28

26
24
22
20
18
16
14
12
10

Count of US Disasters with Losses over $1Billion (CPI Adjusted)

1982

1987

1992

1997 2002

Year

2007 2012 2017 2022

droughts, hurricanes, floods, and tornadoes. Additionally,
it intensifies the impact of events such as flooding and tsu-
namis resulting from elevated sea levels (Bago et al. 2023,
USGS 2024).

Second, events are becoming more complex and inter-
connected (Yabe et al. 2022). For example, although past
flooding models may have solely addressed coastal
storm surges or heavy rainfall, the interplay between
these phenomena, worsened by climate change, under-
scores the necessity of incorporating both types of

Figure 3. (Color online) Fatalities in Weather and Climate
Disasters in the United States per Year for Events Where
Losses from the Event Exceeded $1 Billion (NOAA 2024)
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flooding sources into our decision support models
(Zheng et al. 2014). In a particular complex and intercon-
nected event, evacuees from Hurricane Laura in Texas
and Louisiana in August 2020 saw challenges because
the need for physical distancing from COVID-19 in shel-
ters conflicted with the traditional approach of
accommodating large numbers of people in close quar-
ters. The combination of these two events (hurricane
requiring evacuation and COVID-19) created challenges
in ensuring the safety of evacuees from Hurricane Laura
while minimizing the risk of COVID-19 transmission.

Third, events are occurring with greater magnitude
and unpredictability (Yabe et al. 2022). For example, prior
to the 2004 earthquake in Indonesia, scientists were aware
of the potential for large earthquakes in the region but
would not have anticipated a quake with a magnitude of
9.1-9.3 occurring. When the large 2004 earthquake oc-
curred, it triggered a tsunami that traveled across the
Indian Ocean, affecting coastal areas in multiple coun-
tries, including Indonesia, Thailand, Sri Lanka, India, and
others. It is estimated that more than 200,000 people were
killed in this catastrophic event. The sheer magnitude
and global impact of the event made many consider this
a black swan event (Taleb 2010), surprising experts and
highlighting the need for enhanced IT-supported early
warning systems and international cooperation in disas-
ter preparedness. Subsequent efforts have been made to
use IT to improve global tsunami warning systems and
enhance preparedness for such rare but devastating
events, but we need to recognize the magnitude of events
are increasing and realize that some disasters may not
qualify as a black swan event in the future because we
should have been able to recognize the increased risks.

Fourth, the growth of population and urbanization
increases the exposure of people and infrastructure to
natural disasters (Yabe et al. 2022). As more communities
expand into vulnerable areas, the potential for significant
impacts and casualties rises. This is especially relevant to
the increased wildfire risks when urban areas expand
and further encroach on wildland areas. Higher popula-
tion densities put more people and property at risk for
wildfires, increase ignition risks, and make evacuations
more challenging.

Fifth, despite technological advancements, many exist-
ing structures and infrastructure may not be designed
to withstand extreme events (Kundzewicz et al. 2018,
Ohenhen et al. 2024). Aging infrastructure or inadequate
building codes in certain regions can contribute to in-
creased vulnerability. Hurricane Katrina emphasized the
critical need for investing in modern and resilient infra-
structure, particularly highlighting the reliance on levees
that had been gradually sinking due to subsidence and
had not received sufficient updates over time.

Sixth, disaster management has been affected by dis-
trust in institutions, information, and technology (Elin-
der and Erixson 2012, Betsch et al. 2020, Bago et al. 2023).

Different geographical, economic, and cultural communi-
ties are served with disparate disaster management infra-
structures, resources, and responses. To prepare for and
respond to the growing challenges of disaster manage-
ment, all stakeholders must step up the efforts to collect,
integrate and analyze data from heterogeneous sources
to better understand the root causes and develop effective
predictive solutions and prescriptive decision support for
infrastructure expansion and effective communication, as
well as fair preparation, response, and recovery resource
allocations. More importantly, it will be necessary to
investigate effective technology and platform governance
to address the misinformation/ disinformation concerns
and regain trust in the information exchanged on climate
change and disaster management (Park 2022).

3. Technology Enabled DM

3.1. Multidimensional DM Landscape

Because of these six identified challenges, DM is increas-
ingly demanding, making technology-enabled solutions
even more crucial and pertinent. DM encompasses sev-
eral crucial phases: mitigation, preparedness, response,
and recovery, targeting threats and hazards of the
utmost concern (DHS 2015). Recognizing that the prob-
lem requires solutions at each of these phases, it involves
a proactive and integrated approach, engaging a multi-
tude of stakeholders, each with their distinct objectives.
Mitigation strategies aim to reduce the impact of poten-
tial disasters through risk reduction measures, aligning
the diverse goals of government agencies, nongovern-
mental organizations, and community leaders. Prepared-
ness focuses on enhancing the capabilities and readiness
of communities, response agencies, and other stake-
holders, each bringing unique perspectives and priorities
to the table. Swift and coordinated actions during the
response phase are vital for minimizing casualties and
damages, requiring seamless collaboration among gov-
ernment entities, first responders, and various commu-
nity organizations. In the recovery phase, the emphasis
lies on rebuilding and restoring affected areas, accommo-
dating the diverse needs and objectives of stakeholders,
including businesses, residents, and social service agencies,
to foster resilience. Acknowledging the interconnectedness
of these phases is essential for fostering a DM system that
addresses the numerous, different multihazards, including
natural disasters, disease pandemics, chemical spills, and
other man-made hazards such as terrorist attacks and
cyber threats (DHS 2015), integrating the diverse objectives
of the multiple stakeholders involved.

3.2. Crucial and Evolving Role of Technology

in Disasters
The importance of technology-enabled DM cannot be
overstated. As one example, despite the World Economic
Forum (WEF) highlighting a global pandemic as a
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significant risk 15 times between 2006 and 2020 (World
Economic Forum 2020), many national health depart-
ments worldwide initially lacked IT systems to track
cases. Throughout the first 15 months of the COVID-19
pandemic in the United States, the most reliable data
source on key metrics, such as cases, hospitalizations,
and deaths, was not the federal government but rather a
volunteer effort coordinated by journalists (COVID
Tracking Project 2021).

Effective DM demands continuous improvement,
incorporating lessons learned from past incidents and
embracing innovative technologies to ensure a robust
and resilient framework capable of safeguarding com-
munities in the face of adversity. Each phase of DM and
every type of disaster present distinct challenges in gath-
ering, sharing, interpreting, and disseminating informa-
tion, as well as in effectively supporting time-critical
decision making. The role of information systems (IS)
and technology in addressing these challenges continu-
ally evolves, adapting to new information sources and
technologies. We highlight four important trends from
TDM: smart technologies and resilience, digital humani-
tarianism, integrated decision support agility, and artifi-
cial intelligence (Al)-enabled warning systems.

3.2.1. Smart Technologies and Resilience. Smart
technologies combine Al, and technologies such as
Internet-of-things (IoT), robots, image/speech recogni-
tion, unmanned aerial vehicles (UAVs), mobile, sensors/
wearables, and platforms (Yang et al. 2021). Resilience
can be defined as “an endowed or enriched property of a
system that is capable of effectively combating (absorb-
ing, adapting to, or rapidly recovering from) disruptive
events” (Francis and Bekera 2014, p. 91). Smart technolo-
gies have profound implications for disaster management
(Canavera-Herrera et al. 2022), including opportunities,
challenges, and threats related to greater technology reli-
ance across stages of disaster management.

3.2.2. Digital Humanitarianism. Digital humanitarianism
involves using digital technologies, data, and online plat-
forms to support disaster response and humanitarian
efforts (Kumar et al. 2022). This includes leveraging plat-
forms and tools such as social media and mobile apps to
collect and disseminate information, coordinate relief
efforts, facilitate remote participation, and provide aid
to affected communities during and after disasters or
humanitarian crises. Digital humanitarianism is not
without its challenges, however, such as dehumaniza-
tion and opacity in the human aid process and concerns
about algorithmic bias and privacy (Devidal 2023).

3.2.3. Integrated Decision-Support Agility. Integrated
decision-support agility pertains to the enhanced situa-
tional awareness and responsiveness afforded through
increased enterprise-wide and cross-organization data

sharing and systems integration. This trend has positive
implications for knowledge management and sharing
practices during disasters, although questions abound
about the implications of variance in organizational capa-
bilities and (lack) of consistency in cross-organization
management strategies and sharing practices (Oktari et al.
2020).

3.2.4. Al-Enabled Early Warning Systems. Al-enabled
early warning systems are predictive systems powered by
machine learning and capable of forecasting natural
disaster-related phenomena such as rapidly intensifying
storms, pandemics, earthquakes, and flooding (Yabe et al.
2022). As disasters become more complex, older detec-
tion systems without Al will lack the capacity and
sophistication needed to provide adequate risk identifi-
cation and assessment capabilities (Wever et al. 2022).

These trends underscore the diverse ways in which
TDM is used by stakeholders in disasters, emphasizing
the need for continued expansion to meet the challenges
of this Century of Disasters.

4. Research Frontiers

In curating this special section, four important research
frontiers became apparent with the eight papers appear-
ing in the special section contributing to our understand-
ing of these frontiers. Figure 4 presents an overview of
the frontiers and how the special section articles relate to
them with two papers relating to two different frontiers.

4.1. Technology-Preparedness Paradox

The technology-preparedness paradox arises from the
growing societal dependence on technology, especially
evident during pre- and postdisaster phases, which
makes us more vulnerable to technology-related disas-
ters and vulnerabilities. Put another way, the same tech-
nologies that allow us to better respond to and recover
from disasters may increase the severity of unintended
consequences during disasters. A simple example of this
is the transition from physical landline telephony to
mobile cellular devices that require electricity to function,
with the latter being more susceptible to disaster-related
power outages. Another power outage-related example
is how those in rural environments relying on electric
wells may lose access to water. These outage-based pre-
paredness and response issues are exacerbated by the
fact that the frequency of weather-related and human
vandalism/attack-driven major power outages (ie.,
those impacting at least 50,000 people) in the United
States have gone up by an order of magnitude this cen-
tury (DOE 2024).

In real-world settings, the manifestations of this para-
dox can be far more nuanced than the aforementioned
examples related to power outages. They may relate to
various other technology/infrastructure vulnerabilities,
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Figure 4. How Special Section Articles Relate to Research Frontiers for TDM in the Century of Disasters
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such as reliance on smart technologies and intelligent
sensing that may not be feasible during a severe dis-
aster (Cafiavera-Herrera et al. 2022). The technology-
preparedness paradox may also be induced by existing
digital divides, as well as other well-known tensions
such as the privacy paradox (Devidal 2023). For instance,
Hou et al. (2023) show that during disasters, telework
adjustments can alleviate gender inequalities in labor
market outcomes; however, this effect is more pro-
nounced in geographical areas with better digital infra-
structure (i.e., access to high-speed Internet). IS has only
just begun to scratch the surface regarding implications
and solutions related to the technology-preparedness
paradox. One of the papers in this special section contri-
butes to this research theme.

Ghose et al. (2024) explore the efficacy of digital trace
alerts (DTAs) in inducing protective avoidance beha-
viors in the form of real-time population movements
away from high-risk areas. A critical challenge they
acknowledge is the tradeoffs between public safety and
personal privacy: the fine line between technology-
enabled responsiveness and perceived mass surveil-
lance (Devidal 2023). In their analysis, they explore the
impact of the extent of private information disclosed in
alerts on aggregate movement patterns. They find that
the tensions between private information disclosures
and proactive protective behaviors may not be as
incompatible as typically described, suggesting that
effective disaster response policies might be able to
effectively balance the two. We hope that other studies
will build on their work and explore other important
facets of the technology-preparedness paradox.

4.2. Socio-Technical Crisis Communication

Crisis communication has been defined as “the strategic
use of words and actions to manage information and
meaning during the crisis process” (Coombs 2018, p. 1).
Socio-technical crisis communication relates to consider-
ation of psychological and social factors pertaining to the
source/sender and recipients of messaging, possibly
contextualized to disaster management stages, all as part
of a dynamic, omni-channel, customized or personalized
communication strategy. It extends the traditional mass
communication/broadcast paradigm for crisis commu-
nication by intelligently optimizing the style, content, fre-
quency, cadence, and delivery channels across disaster
management stages for a robust crisis communication
strategy (Valecha et al. 2013).

Facing severe crises, people’s perceptions and reac-
tions tend to be amplified by technology that facilitates
interactions, particularly as the result of complex psy-
chological mechanisms dealing with fear and critical
decision-making processes (Kasperson et al. 1988). In the
current information age where social reactions are
strongly shaped by user generated content, digital chan-
nels can support crisis responses as mechanisms for fast-
circulating communication, news updates, and as means
for reflecting public concerns (Rao et al. 2020, Jang et al.
2021). Crisis communication not originating from central
agencies and disaster relief organizations (DROs) may
also be susceptible to unverified and false information
(Tran et al. 2021). In the changing policy landscape rife
with erosion of public trust, echo chambers worsen the
spread of online harmful misinformation (Avnur 2020,
Cinelli et al. 2021, Tran et al. 2022). In light of the sixth
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characteristic of the Century of Disasters that highlights
that DM has been affected by distrust in institutions,
socio-technical crisis communication necessitates re-
searchers to find root causes of distrust and develop
effective communication mechanisms.

Disaster management agencies become local sources
of information during emergencies. Although prior re-
search, such as Hong et al. (2021), underscores the need
for “understanding hyper-local disaster response as an
important foundation for effective and equitable commu-
nity planning and urban resilience strategies” (p. 2), cur-
rent empirical research has not extensively explored the
role of socio-technical systems for utilities and infrastruc-
ture service providers in achieving equitable disaster
management. It is critical that such socio-technical com-
munication consider reducing the inequitable impacts of
disasters on historically disenfranchised populations as
the communications are not accessible by all users (Cutts
et al. 2015, Retzlaff 2020). In capturing the relationship
between end users and the communication received from
disaster management agencies during crisis situations, it
is important that their communications are distributed in
an equitable manner and as such are fairly accessed.

New socio-technical crisis communication research is
also needed to consider communication context such as
the severity, risks, uncertainty, and urgency of the in-
volved decision-making processes (e.g., evacuations or
vaccination decisions), gaps in knowledge and expertise
of the communication recipients, and the impact of peo-
ple’s emotions and perceptions (Andi and Akesson
2020). Communication strategies that consider both
human-based and machine-based agents within the
communication systems are needed (Tran et al. 2023), all
while considering the role of smart technologies, plat-
forms (e.g., digital humanitarianism), and Al-enabled
proactive messaging. Moreover, socio-technical crisis
communication research should examine the effect of two-
way interactions between disaster management institu-
tions and the affected public, an underexplored topic.
Finally, user actions and responses to messaging are often
constrained to microlevel digital engagement measures
such as views, likes, and forwarding/retweets. It is impor-
tant to identify the key drivers that can help institutions to
mobilize concerned citizens to react and respond appropri-
ately, beyond existing microlevel digital indicators. The
current crisis communication paradigm is plagued with
misaligned messaging, such as that observed during the
2021 Texas Winter Storm Uri (Terracciano and Han 2023).
Four papers in this special section contribute to this
research theme.

Mousavi and Gu (2024) highlight the importance of
resilience messaging by community leaders during pub-
lic health crises, providing both theoretical and practical
contributions to the field of DM and crisis communica-
tion. Using an interesting language-model-based psy-
chometric analysis approach, they found government

leaders played a crucial role in communicating response
strategies and that incorporating resilience content in
leaders” communications enhances effectiveness when
addressing those affected by disasters, leading to greater
community compliance.

Yoo et al. (2024) explore the dynamics of crisis commu-
nication by examining the coordination of social media
content by DROs during disasters. The study underscores
the importance of considering stages of the disaster man-
agement cycle, as well as intraorganizational coordination
between central and local DRO agencies (i.e., organiza-
tional hierarchy), when adapting content coordination
strategies for maximal engagement.

Yan et al. (2024) use a computational theory-
construction framework to offer insights into how firms
not directly involved with disasters should communi-
cate. Looking at an array of observed disasters, they
identify competing dimensions such as internal versus
external and stable versus flexible in disaster communi-
cation, generating latent categories and associations.
The paper contributes to the socio-technical crisis com-
munication literature by assessing firm-related content
specifically in the context of various natural disasters,
and providing insights into how firms can strategically
design their messages on social media.

Finally, the aforementioned Ghose et al. (2024) examine
the extent to which instant mobile DT As affect people’s
actions, the impact of private information in the messag-
ing on actions, and user heterogeneity in effectiveness.

4.3. Predicting and Prescribing Under Uncertainty
Uncertainty poses a significant challenge for decision
making across emergency responders, firms engaged in
emergency response, and individual decision makers. A
key strategy for addressing this uncertainty involves
acquiring more information, and modern technology
plays a crucial role in facilitating data acquisition and
modeling. Al-enabled early warning systems have the
capacity to process historical data, climate patterns, and
pertinent information to construct predictive models
(Yabe et al. 2022). These models, in turn, prove invalu-
able in forecasting potential disaster events, estimating
their magnitude, and identifying at-risk areas. Further-
more, planners can leverage optimization and simulation
tools to model diverse disaster scenarios, refining res-
ponse plans for increased resilience. One example at the
forefront of this new TDM frontier of “predicting and
prescribing under uncertainty” are disaster world mod-
els: Al-based decision-theoretic agents for simulating
population responses to disasters (Pynadath et al. 2023).
Key characteristics of disaster world models are socially
plausible modeling of human behaviors based on subjec-
tive beliefs, incorporated into Al frameworks. Compu-
tational design research in IS holds significant promise
as it involves crafting intricate socio-technical systems
to proactively analyze and manage predictive and
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prescriptive scenarios across varying degrees of uncer-
tainty. Two papers in this special section are contributing
to this research frontier theme.

Zhang et al. (2024) address a critical aspect of disaster
response; the management of disaster relief resources.
The paper develops an effective predictive analytics
deep learning method to consider the significant uncer-
tainties in disaster response, coupled with a stochastic
optimization model to determine the optimal quantity of
resources based on both current unfulfilled and future
demand. Their insights can help local disaster relief
agencies design prediction-plus-prescription systems to
guide decisions under uncertainty.

Suarez et al. (2024) address the central challenge in
DM of making long-term, high-cost decisions under
uncertainty. They emphasize the importance of rational
evaluation of tradeoffs in managing risk at the societal
level, highlighting the profound impacts on social, envi-
ronmental, political, and economic aspects. The paper
contributes to the design literature by developing a new
decision support framework that can integrate decisions
throughout different stages of disaster management for
wildfires, facilitate forecasting decisions at the response
stage through simulation, and determine adequate deci-
sions at the preparedness stage through optimization.
Their framework integrates predictive models that esti-
mate future events, prescriptive models that determine
the most suitable course of action, all under different
uncertain scenarios.

4.4. Fair Pipelines: Alleviating Allocational Harm

Historically, biases in forecasting and allocating re-
sources for disaster prevention and response have mani-
fested in various ways, often tied to social, economic,
and systemic factors. Moreover, research on fairness-
aware disaster management has been limited (Peacock
and Girard 2012, Yang et al. 2020). One challenge for fair-
ness in disaster management is that within the multista-
keholder environment, while different stakeholders
might agree on the general principle of social good, their
exact goals and objectives might vary (Abbasi et al.
2019). More recent trends in TDM may increase the
severity of biases manifesting across the stages of disas-
ter management. The classic bias in computer systems
literature examines preexisting biases in the data, stem-
ming from social institutions, practices, and attitudes,
technical biases arising from technical constraints, and
emergent biases from context of use (Friedman and Nis-
senbaum 1996). More recently, with the injection of
machine learning (ML) into multiple activities within a
single decision process or system, the notion of fair pipe-
lines, how to mitigate bias in such multiple ML model-
based systems/processes, has garnered attention (Lalor
et al. 2024). One important category of fair pipelines for
TDM are called cumulative decision pipelines, where
predictions from upstream ML models are used as

inputs for downstream allocational ML models. Such
pipelines have a similar objective to the classic resource
allocation fairness problem (Bertsimas et al. 2011), but in
a multi-ML model environment.

The ability to effectively detect, measure, and mitigate
bias in such fair pipelines is extremely challenging for
three reasons (Lalor et al. 2024). First, interaction effects
between protected attributes (e.g., age, race, gender,
income) create numerous combinations for intersectional
bias (Lalor et al. 2022). Second, multiple ML models in
the pipeline add combinatorial amplification of bias cal-
culation across pipelines. Third, the lack of alignment
between upstream representational harm and down-
stream allocation harm makes it harder to anticipate a
priori the extent to which a given allocation is unfair
(Lalor et al. 2024). Given disasters have a disproportion-
ately greater impact on those most vulnerable in society,
these difficulties in realizing fair pipelines are further
enlarged in TDM settings. For instance, in the recovery
phase of a disaster, resources have not historically been
distributed equally, with Hurricane Katrina being an
example where the poorest areas faced challenges acces-
sing essential supplies, such as food, water, and medical
assistance (Pastor et al. 2006). A new wave of fair pipe-
lines research is needed to alleviate allocational harm in
TDM in an increasingly Al-enabled world. Three papers
in this special section are contributing to this research
frontier theme.

Zhang and Xu (2024) examine the fairness of ratemak-
ing methods in catastrophe insurance, especially in the
context of major disasters, to mitigate potential inequal-
ities. They use an axiomatic approach to illustrate the
lack of fairness in catastrophe insurance, provide empiri-
cal evidence of disparate impact against racial minorities,
and use parallels from fair data valuation in ML litera-
ture to design a computational tool that results in better
fairness outcomes. The work demonstrates how forward-
looking TDM research can contribute to societal aware-
ness by addressing biases and promoting fairness.

Liu et al. (2024) explore the positive impact of Al in
disaster relief lending, addressing biases and contribut-
ing to a more equitable allocation of resources for postdi-
saster recovery. The paper acknowledges the financial
distress inflicted by natural disasters on victims, empha-
sizing the surge in credit needs amongst those most vul-
nerable during such crises. Recognizing that loans are
not readily available to everyone postdisaster, the paper
explores the potential of Al-based credit scoring tools in
identifying victims who would genuinely benefit from
commercial loans. It underscores the potential of Al to
assist in a fair and targeted manner, particularly in sup-
porting the financial recovery of underprivileged com-
munities affected by natural disasters.

The aforementioned Zhang et al. (2024) introduce an
advanced computational model that not only improves
the efficiency of resource allocation in disaster response,
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but also integrates predictive and prescriptive analytics
to ensure a fair and proactive approach. Their motivation
lies in recognizing the critical nature of disaster response
and the importance of managing relief resources effec-
tively. The researchers introduce a novel deep learning
method to proactively determine optimal quantities of
requested resources, considering both currently unful-
filled and future demand. The emphasis on designing
systems that consider the specific needs and challenges
of disaster-affected communities aligns with the goal of
mitigating biases and promoting equitable resource dis-
tribution in disaster management.

5. Conclusions

We present a framework that shows how various charac-
teristics of the Century of Disasters influence the evolv-
ing TDM landscape, and how the convergence of
disaster characteristics and technology trends drives the
four presented research frontiers. The articles appearing
in the special section signify an important first step in
understanding important facets of the research frontiers.
With disasters becoming increasingly more intense and
pervasive and disaster management becoming ever
more technology enabled, IS has an important role to
play in research on preparedness and response in the
Century of Disasters. Our hope is that this special section
will be a conversation-starting catalyst for future IS
research on this important topic.
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