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ABSTRACT

Disaster evacuation planning has traditionally prioritized human safety, while companion 
animals remain ambiguously positioned within emergency response frameworks. Given 
the strong bonds between people and their animals, excluding them from evacuation 
planning can influence human behaviour, leading some to delay or avoid evacuation 
and thereby increasing risks to their safety. Although the importance of pet-inclusive 
evacuation has gained recognition following repeated disasters, support practices 
remain fragmented and largely dependent on local and volunteer-based coordination, 
particularly in Japan where responsibility is delegated to local governments. As a result, 
evacuees with companion animals face significant constraints due to limited access to 
timely and reliable information on shelters, temporary care, and support resources. 
To address these challenges, this study proposes a socio-technical design framework 
for a digitally mediated evacuation support network. Unlike prior approaches that 
focus primarily on policy development or localized practices, this study conceptualizes 
pet-inclusive evacuation as a system-level coordination problem mediated by real-
time information infrastructure. The proposed framework incorporates a real-time 
mapping system that enables stakeholders to register, update, and access information 
dynamically. By integrating heterogeneous resources into a unified information layer, 
the system enhances coordination, situational awareness, and adaptive decision-
making across multiple actors. The study further identifies key design requirements, 
including scalability, accessibility, and trust, contributing to the development of more 
inclusive and adaptive disaster preparedness systems.
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INTRODUCTION

Disaster evacuation planning has traditionally prioritized human safety, 
while companion animals have remained ambiguously positioned within 
emergency response frameworks. However, the increasing recognition of 
companion animals as integral members of the family has fundamentally 
influenced evacuation behavior in the context of pet-inclusive evacuation. 
Previous research has shown that a significant proportion of pet owners 
may delay or avoid evacuation due to concerns about their animals, thereby 
increasing risks to their own safety (Heath et al., 2001a). 
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This highlights a critical challenge in disaster response and underscores 
the need for socio-technical approaches to support more effective evacuation 
decision-making.  In recent years, the importance of pet-inclusive evacuation 
has gained increasing attention, particularly following repeated large-scale 
disasters across different regions. In Japan, policies promote “co-evacuation” 
with companion animals; however, the implementation of such policies is 
largely delegated to local governments, resulting in considerable regional 
variation in disaster response practices and support systems. Following 
major disasters such as the Fukushima incident, guidelines for companion 
animal evacuation have gradually developed; yet, practical coordination 
often remains heavily dependent on volunteer-based and locally organized 
efforts, highlighting persistent challenges in socio-technical coordination and 
effective, timely information sharing across multiple stakeholders (Holthus, 
2025).

In contrast, some countries have established more institutionalized 
frameworks for integrating companion animals into disaster response 
systems, such as the PETS Act in the United States  (United States Congress, 
2006). Despite these developments, challenges related to coordination and 
information sharing persist across contexts, highlighting the complexity of 
integrating human and animal needs within disaster systems (Kato, 2013).

A critical issue lies in the fragmentation of information and the lack of 
coordination among stakeholders. Evacuees, local authorities, shelters, and 
support organizations frequently operate based on incomplete or localized 
information, resulting in mismatches between needs and available resources. 
This problem is particularly severe for evacuees living with companion 
animals, who require access to specific resources such as pet-friendly shelters, 
temporary care facilities, veterinary services, and supply distribution points. 
Without timely and reliable information, their evacuation decisions and 
support options are significantly constrained. Furthermore, studies have 
suggested that the loss of companion animals in disaster contexts may lead 
to significant long-term psychological distress among affected individuals, 
indicating that inadequate support systems can have substantial and lasting 
human impacts beyond immediate evacuation outcomes (Irvine, 2009).
To address these challenges, this study proposes a socio-technical design 
framework for a digitally mediated evacuation support network. The 
framework aims to enable real-time coordination among evacuees, local 
authorities, and support organizations through an integrated information 
infrastructure. A central component of this framework is a real-time mapping 
system that visualizes both the needs of affected populations and the 
availability of local resources, thereby facilitating more effective matching 
and improving situational awareness during disasters (Meier, 2015).

By reframing pet evacuation as a socio-technical coordination problem 
rather than solely an issue of individual responsibility, this study contributes 
to the design of more inclusive and adaptive disaster response systems.
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Figure 1: Socio-technical architecture of the digitally mediated evacuation network.

Figure 1 illustrates the proposed socio-technical architecture. The system 
connects multiple stakeholders through a real-time mapping platform, 
enabling dynamic information sharing and coordination. By integrating 
diverse resources into a unified layer, it supports the visualization of needs 
and availability, facilitating effective matching and decision-making.

Problem Definition and Challenges

Despite increasing recognition of the importance of pet-inclusive evacuation, 
existing evacuation support systems face significant structural limitations. 
These limitations can be understood as a socio-technical coordination 
problem involving multiple stakeholders, fragmented information, and 
dynamic resource constraints.

First, evacuees living with companion animals face additional constraints 
compared to the general population. Their evacuation decisions depend not 
only on general shelter availability but also on access to pet-friendly facilities 
and services. Previous studies have shown that pet ownership significantly 
influences evacuation behavior, often leading to delayed or failed evacuation 
when adequate support is unavailable  (Thompson, 2013; Hunt et al., 
2012; Heath et al., 2001b).  The lack of reliable and accessible information 
regarding such resources limits their ability to make timely and appropriate 
decisions under uncertain conditions.

Second, institutional responses have attempted to address these issues 
by incorporating diverse needs into evacuation planning frameworks. 
For example, guidelines such as those provided by FEMA emphasize the 
importance of accommodating functional needs, including those associated 
with companion animals, within general population shelters (Federal 
Emergency Management Agency (FEMA), 2010). However, despite these 
efforts, practical implementation often remains limited and uneven across 
regions.

Third, there is a persistent mismatch between needs and available resources. 
During disasters, support efforts frequently rely on voluntary contributions 
and decentralized coordination, resulting in oversupply in some areas and 
shortages in others. Research on crisis informatics and volunteered geographic 
information has demonstrated the importance of real-time data integration 
for improving resource allocation  (Zook et al., 2010).
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Fourth, information related to evacuation support is highly fragmented. 
Critical data—such as the availability of shelters, temporary care facilities 
for companion animals, veterinary services, and supply distribution 
points—is often dispersed across different organizations and platforms. 
This fragmentation prevents evacuees and support actors from obtaining 
a comprehensive and up-to-date understanding of the situation. Previous 
studies on disaster response have highlighted that such fragmentation of 
information is a major barrier to effective coordination, particularly in large-
scale emergencies (Palen and Anderson, 2016).

Finally, existing support practices are predominantly local, face-to-
face, and dependent on ad hoc coordination. While these approaches may 
function in small-scale situations, they do not scale effectively in large-scale 
or prolonged disasters, where rapid and wide-area coordination is required.

These challenges highlight the need for an integrated approach that 
enables real-time information sharing, resource coordination, and decision 
support across multiple actors. Addressing this problem requires not only 
technological solutions but also a socio-technical design perspective that 
considers the interactions between people, organizations, and systems.

System Design and Use Scenario

To operationalize the proposed socio-technical framework, this study 
conceptualizes a digitally mediated evacuation support system that integrates 
multiple stakeholders through a real-time information infrastructure. 
The system is designed to enable dynamic information sharing, coordination, 
and decision support during disaster situations.

System Architecture

The proposed system is structured around a centralized yet distributed data 
platform that aggregates and visualizes information from diverse sources. 
Stakeholders can register and update relevant information through a shared 
interface, which is reflected in real time on a mapping system.

Key data inputs include:

•	 Evacuation shelters: location, capacity, pet accommodation policies, and 
current availability 

•	 Temporary animal care facilities: availability, capacity, and service 
conditions 

•	 Veterinary services: operational status and emergency support capabilities 
•	 Volunteers and support organizations: transportation support, supply 

distribution, and assistance availability 
•	 Pet owners (evacuees): current location, evacuation status, and specific 

needs related to companion animals 

The system integrates these heterogeneous data streams into a unified 
visualization layer, allowing users to access up-to-date information and 
supporting more informed decision-making under time constraints.



Designing Digitally Mediated Networks for Pet-Inclusive Disaster Evacuation� 135

Stakeholder Roles and Interactions

The system facilitates interaction among multiple actors, each with distinct 
roles and responsibilities:

•	 Pet owners (evacuees): search for pet-friendly evacuation options, register 
needs, and access support services 

•	 Local governments: provide official information on shelters and 
coordinate regional evacuation strategies 

•	 Animal welfare organizations: manage temporary care facilities and 
provide specialized support for companion animals 

•	 Veterinary services: offer medical support and update operational 
availability 

•	 Volunteers: contribute to transportation, resource distribution, and 
on-site assistance 

By enabling these stakeholders to interact within a shared digital 
environment, the system reduces information asymmetry and enhances 
coordination efficiency.

Use Scenario

To illustrate the functionality of the proposed system, consider a flood 
evacuation scenario involving a pet owner. Upon receiving an evacuation 
alert, the individual accesses the system via a mobile device and searches for 
nearby shelters that accept companion animals. The system displays real-
time information on shelter capacity and pet accommodation policies.

If no suitable shelter is available within immediate reach, the user can identify 
temporary animal care facilities or request transportation support through 
registered volunteers. At the same time, local authorities and organizations 
can monitor demand patterns and allocate resources accordingly. 

Through continuous updates from all participants, the system dynamically 
reflects changes in availability and needs, enabling adaptive decision-making 
throughout the evacuation process.

Design Requirements

Based on the identified challenges, system design incorporates several key 
requirements:

•	 Scalability: the ability to operate effectively across different geographic 
scales, from local to regional levels 

•	 Accessibility: usability for diverse populations, including elderly users 
and those with limited technical proficiency 

•	 Trust and data reliability: mechanisms to ensure the accuracy and 
credibility of shared information 

•	 Real-time updating: continuous synchronization of data to reflect rapidly 
changing conditions 

•	 Interoperability: compatibility with existing disaster management systems 
and communication platforms 

These requirements are essential for ensuring that the system functions 
effectively in complex and uncertain disaster environments.
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DISCUSSION

The proposed framework addresses the limitations of existing evacuation 
support systems by introducing an integrated, socio-technical approach to 
coordination. Unlike conventional practices that rely on localized and face-
to-face interactions, the framework enables real-time information sharing 
and system-level visibility across multiple stakeholders. This shift from 
fragmented coordination to an integrated information infrastructure is 
essential for responding to large-scale and prolonged disasters.

In contrast to prior studies that primarily focus on policy development, 
animal welfare perspectives, or localized support practices, this study 
reframes pet-inclusive evacuation as a system-level coordination problem 
mediated by real-time information infrastructure. This perspective bridges 
a critical gap between social needs and technological design, positioning 
evacuation support as an information integration challenge rather than 
solely an institutional or behavioral issue.

A key contribution of this study lies in the integration of diverse resources 
into a unified mapping system. By visualizing both evacuees’ needs and 
available resources, the system supports more effective matching and reduces 
inefficiencies in resource allocation. In particular, the framework highlights 
the importance of addressing the specific constraints faced by evacuees living 
with companion animals, whose decision-making depends on access to 
specialized facilities and services. This perspective extends existing disaster 
response models by incorporating animal-related needs into system design.

Furthermore, the framework contributes to the field of disaster response 
by applying a socio-technical design perspective. Rather than focusing solely 
on technological solutions, the proposed approach considers the interactions 
between individuals, organizations, and information systems. This perspective 
is critical for ensuring that digital systems function effectively in complex 
and uncertain environments.

At the same time, several limitations should be acknowledged. 
The proposed framework is conceptual and has not yet been implemented 
or empirically validated. Future research is needed to examine its practical 
feasibility, including issues related to data reliability, user participation, and 
system governance. In addition, the effectiveness of the framework may vary 
depending on local contexts, requiring adaptation to different institutional 
and cultural environments.

Future studies should also evaluate the effectiveness of the proposed 
framework through quantitative measures, such as evacuation response time, 
resource allocation efficiency, and user satisfaction. Comparative analyses 
between regions with and without digitally mediated support systems may 
also provide valuable evidence regarding the practical benefits and limitations 
of the proposed socio-technical approach.

Despite these limitations, the framework provides a foundation for 
developing scalable and adaptive evacuation support systems. By leveraging 
digital technologies for real-time coordination, it offers a pathway toward 
more inclusive disaster response strategies that account for both human and 
animal needs.
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CONCLUSION

This study proposed a socio-technical design framework for a digitally 
mediated evacuation support network to improve coordination and decision-
making in pet-inclusive disaster evacuation. By addressing the fragmentation 
of information and the mismatch between needs and available resources, 
the framework enhances situational awareness and supports more effective 
evacuation processes.

A central contribution of this study is the reframing of pet-inclusive 
evacuation as a system-level coordination problem mediated by real-time 
information infrastructure. By integrating diverse resources into a unified 
mapping system, the proposed approach enables dynamic information 
sharing and more efficient coordination among multiple stakeholders.

These findings contribute to the development of scalable, adaptive, and 
inclusive disaster response systems that account for both human and animal 
needs. Future work will focus on the implementation and empirical validation 
of the proposed framework in real-world contexts.
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