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Abstract  

This article examines technological solutions that enhance the effectiveness of environmental 

immigration policies in Japan and British Columbia, Canada. The study identifies problems 

related to ecological immigration policies in these regions and explores effective 

technological interventions. Japan and British Columbia (BC) were selected due to their 

unique environmental challenges and innovative technological implementations. Advanced 

technologies such as satellite imagery, mobile applications, Geographic Information Systems 

(GIS), and blockchain have demonstrated success in integrating disaster management and 

immigration processing. While Japan and BC share similarities in experiences, challenges, 

and technological solutions, they also exhibit crucial differences in governance approaches 

and the effectiveness of these solutions. This underscores the need for context-specific 

strategies. Technological solutions for environmental immigration policies are essential for 

resilience and responsiveness. Implementing these technologies will enable authorities to 

effectively prepare for and mitigate the impacts of ecological catastrophes and pandemics. 

The findings highlight the necessity of adaptive, context-specific approaches in developing 

and implementing policies. 
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1. Introduction 
 

1.1 Background and Rationale 

 

For the first time in human history, the 21st century faces the intersecting factors of climate 

change and global pandemics (Berardi et al., 2022). These natural calamities, such as 

earthquakes, typhoons, floods, wildfires, and heatwaves, call for an immediate review of 

environmental migration policies by world policymakers (Harima, 2022). Literature asserts 

that introducing technological solutions, specifically to Japan and BC, enhances the current 

regime of environmental immigration policy productively (Ohta et al., 2024; Winter, 2024). 

 

The importance of environmental immigration policies has come to the fore with the 

escalating effects of climate change and global pandemics (Edison, 2023; Koskela & 

Beckers, 2024). Climate-driven disasters are increasing in intensity and frequency, while 

pandemics introduce added challenges for affected populations. Well-conceived and flexible 

immigration policies are essential in guaranteeing the safety and health of migrants (Chatterji 

et al., 2023; Naik, 2024). These policies act as frameworks for managing displacement 

through natural calamities by providing support and resources to affected citizens (Irudaya 

Rajan & Arcand, 2023) and as critical tools for reducing pressure in vulnerable areas by 

facilitating planned relocations to mitigate long-term effects of climate change (Walton-

Roberts, 2023). The effectiveness of these policies can be further enhanced through 

technology solutions that make disaster management effective and resilient, extending timely 

support and ensuring the comprehensive needs of the displaced (Collins & Friesen, 2022; 

Mello et al., 2023). 

 

The geographical locations of Japan and BC expose them to unique environmental challenges 

(Biswas et al., 2023; Saraswati et al., 2024). As an island nation, Japan is highly prone to 

earthquakes, typhoons, and floods, which historically result in immense displacement, 

necessitating well-coordinated emergency response and immigration policies (Garcia-Sitton, 

2024; Lacroix et al., 2020). Meanwhile, BC faces wildfires, floods, and heatwaves (Harima, 

2022; Missbach & Stange, 2023). The frequency and magnitude of these incidents have 

grown due to climate change, putting disaster management and migration systems under 

severe pressure. Policies in BC include measures for emergency response and support of the 

displaced, but implementation problems persist, similar to those in Japan (Mello et al., 2023; 

Rychlowska et al., 2015). 

 

1.2 Research Objectives 

 

The primary objectives of this research are: 

RQ 1: To evaluate the integration of satellite imagery, mobile applications, GIS, and 

blockchain in environmental immigration policies  

RQ 2: To conduct a comparative analysis between Japan and BC, focusing on the 

effectiveness and integration of these technologies 

 

2. Literature Review 
 

2.1 Theoretical Framework 

 

Environmental immigration refers to the flow of individuals compelled by environmental 

factors, including natural disasters, climate change, and ecological degradation (Istad, 2023; 



Muranaka, 2024). The United Nations High Commissioner for Refugees (UNHCR) refers to 

"climate refugees" when residents are forced to leave due to catastrophic environmental 

disturbances. However, international law offers minimal protection for climate refugees, 

posing significant challenges for policymakers. Suva et al. (2022) explain that environmental 

migration occurs in the context of economic vulnerability, social networks, and adaptive 

capacities. Analysts highlight that environmentally-induced factors interact with socio-

economic and political contexts in migration decisions (Chamie, 2020; Portes & Rumbaut, 

2024). The integration of GIS technology into disaster management significantly improves 

responses to these migrations, though gaps remain in fully utilizing such solutions. This 

article aims to address these gaps by examining various technological interventions for 

environmental immigration (Leung et al., 2023). 

 

Technological advancements provide significant tools for handling disasters and 

implementing immigration policies, as noted by Ray (2022). Key technologies include 

satellite imagery, GIS, mobile applications, and blockchain (Walton-Roberts, 2023). Satellite 

imagery helps evaluate environmental changes and respond promptly to disasters (Dewey-

Lambert et al., 2021; Kumar & Ojha, 2024). GIS integrates data from various sources to 

create descriptive maps useful for disaster management planning and decision-making 

(Rishworth et al., 2024). Blockchain technology ensures secure migrant documentation 

(Edison, 2023). These technologies promise better management of environmental migration 

and increased resilience for affected communities (Adhikari & Plotnikova, 2023). 

 

2.2 Historical Context 

 

Immigration policies in Japan and BC have evolved significantly, influenced by 

environmental and socio-political contexts (Chamie, 2020; De Haas et al., 2018). 

Traditionally, Japanese immigration policies were restrictive, primarily recognizing skilled 

and technical workers for economic purposes. However, recent frequent natural disasters 

have prompted Japan to address environmental migration issues (Shah et al., 2023). 

Successive policies have incorporated disaster reduction and response management systems, 

using technologies such as GIS and mobile applications. In contrast, BC follows an open and 

inclusive immigration framework, emphasizing multiculturalism and humanitarian support 

for environmental refugees (Biagioni et al., 2024; Peters et al., 2021). BC policies provide 

emergency housing, financial aid, and integration programs for rebuilding migrants' lives 

(Rishworth et al., 2024; Winter, 2024; Parzniewski, 2021; Rychlowska et al., 2015). 

 

Recent natural calamities have significantly impacted immigration policies in both regions. 

The 2011 earthquake and tsunami in Tōhoku, Japan, spurred a reconsideration of disaster 

management strategies (Gafter et al., 2022). Modern technologies for accessing and 

disseminating disaster information were introduced, marking a significant policy shift 

(Brotherhood, 2020; Triandafyllidou & Yeoh, 2023). These policies now better support 

displaced residents with temporary housing and financial assistance, showing a dynamic 

approach toward environmental migration (Matsuoka et al., 2022). 

 

Similarly, the devastating 2017 and 2018 fire seasons in BC prompted policy changes aimed 

at improving emergency responses to disaster-affected communities. BC has successfully 

fine-tuned the use of GIS and mobile applications for disaster tracking and communication 

(Hollifield & Foley, 2022a; Cerna & Chou, 2023). These technological applications are 

integral to BC's strategy of building resilience and providing timely support to environmental 

migrants. 



Combining the discussions of Japan and BC emphasizes the critical role of technology in 

facilitating environmental migration (Hollifield & Foley, 2022a). Advanced technological 

solutions are part of the policies in both regions, though their approaches differ due to unique 

ecological and socio-political contexts (Cerna & Chou, 2023). Japan integrates technologies, 

predictive models, and blockchain for secure migrant documentation as part of its national 

response to recurrent natural disasters and the COVID-19 pandemic (Ang & Tiongson, 2023). 

In contrast, BC focuses on GIS and mobile apps for disaster response, reflecting its 

humanitarian view and commitment to multiculturalism (Suva et al., 2022). Adaptive, 

contextualized approaches are essential for solving complex problems associated with 

environmental migration (Brotherhood, 2020; Triandafyllidou & Yeoh, 2023). Such 

approaches ensure disaster preparedness and resilience in adapting to evolving environmental 

threats (Sabzalieva et al., 2022; Hollifield & Foley, 2022a). 

 

2.3 Current Technological Solutions 

 

• Satellite imagery provides high-resolution real-time changes in the environment, playing 

a vital role in disaster assessment (Shah et al., 2023). This technology allows for the early 

detection of disaster-prone areas and facilitates follow-up on damages and relief efforts 

(Zhan et al., 2022). In Japan, satellite imagery is used to monitor earthquakes, typhoons, 

and floods. For example, in 2020, it provided insights into the magnitude of floods, aiding 

in rescue operations (Ang & Tiongson, 2023; Zhan et al., 2022). Similarly, in BC, 

satellite imagery is crucial for monitoring wildfires and floods, enhancing disaster 

response and management (McAuliffe & Triandafyllidou, 2021). 

 

• Mobile applications have significantly improved emergency communication and 

coordination (Missbach & Stange, 2023; Tamine, 2022). These applications enable 

prompt communication among government agencies, rescue teams, and individuals 

(Biagioni et al., 2024; Choe, 2024). In Japan, mobile applications provide early warnings, 

evacuation routes, and coordinated rescues. Elejalde et al. (2024) noted that these 

applications increased the efficiency of operational responses during the 2021 typhoons. 

BC also utilizes mobile applications for emergency communication, especially during 

wildfires and floods. These apps provide updates on disaster status, evacuation orders, 

and safety measures, ensuring timely and accurate information reaches the affected 

population (Palattiyil et al., 2022; Abu-Laban & Nath, 2020). 

 

• GIS synthesizes various data sources into detailed maps for tracking and managing 

disasters (Edison, 2023; Winter, 2024). Irudaya Rajan and Arcand (2023) highlighted that 

GIS technology empowers the analysis of spatial information, monitoring disaster 

processes, and preparing response efforts. In Japan, GIS is used to monitor earthquakes 

and typhoons and assess flood hazards (Patel & Dev, 2023). According to Sabzalieva et 

al. (2022), GIS aids decision-making by providing detailed maps that identify critical 

response areas. In BC, GIS is employed to monitor natural disasters such as wildfires and 

floods, facilitating emergency planning and response (Sorrell & Ferris, 2021). Schinnerl 

(2021) demonstrated that GIS improves disaster response efficiency by predicting 

wildfire spread and estimating flood risk, leading to better support for affected 

populations (Rychlowska et al., 2015; Xia, 2022). 

 

• Blockchain technology offers transparent, secure ways of processing migrant 

documentation (Hollifield & Foley, 2022b; Saraswati et al., 2024). As a decentralized, 

tamper-proof system, blockchain maintains data integrity with minimal fraud risk 



(Barajas, 2023; Chatterji et al., 2023; Gao, 2023). In Japan, blockchain technology has 

been applied to enhance migrant document processing, particularly during the COVID-19 

pandemic, ensuring secure and accessible records for immigration procedures (Suva et al., 

2022; Kwak et al., 2024). BC is evaluating blockchain for similar applications to provide 

more secure and efficient document handling for migrants (Shah et al., 2023). Garcia-

Sitton (2024) emphasized that blockchain facilitates safe data sharing and coordination 

among stakeholders, integrating various information sources to improve immigration 

processes and ensure timely support for migrants (Cerna & Chou, 2023; Irudaya Rajan & 

Arcand, 2023). 

 

3. Methodology 
 

This study analyzes the integration of technological solutions in the environmental 

immigration policies of Japan and BC through a comparative analysis. The research relies on 

data collected from a comprehensive literature review of policy documents, academic 

articles, and case studies related to disaster management and environmental migration in the 

two regions. The analysis will assess the effectiveness of GIS, mobile applications, predictive 

models, and blockchain technology, examining their roles in policy formulation, 

implementation, and outcomes. Comparing the approaches taken in Japan and BC will 

highlight best practices, gaps, and context-specific strategies for strengthening policy 

resilience and responsiveness to environmental challenges. 

 

3.1 Research Design 

 

This study employs Qualitative Comparative Analysis (QCA) with secondary data to analyze 

the role of technological solutions in the development of environmental immigration policies 

in Japan and BC. QCA is particularly suited for this research because it can cope with 

complex phenomena and identify patterns across multiple cases. It systematically compares 

the operations of technological integrations across different policy frameworks, providing 

insights into their effectiveness and nuances. 

 

The research design is based on secondary data from various policy documents, academic 

literature, and case studies related to disaster management and environmental migration. This 

approach ensures a comprehensive and in-depth study while mitigating some limitations 

associated with primary data collection. Utilizing secondary data provides a rich context for 

comparative analysis, enabling a systematic comparison of how different policy contexts 

integrate various technologies. This method aims to evaluate best practices, identify gaps, and 

develop strategies for effective environmental immigration policies. 

 

3.2 Data Collection and Analysis 

 

• The first step involves conducting a Systematic Literature Review (SLR) to 

comprehensively review existing literature on technological solutions in environmental 

immigration policies. The SLR methodology ensures the process is comprehensive, 

unbiased, and reproducible by searching all relevant sources for candidate studies, 

theories, and findings. The complete procedure of data screening is illustrated in Figure 1 

as a PRISMA flowchart. The database search yielded 189 records, with 140 unique 

records remaining after duplicates were removed. Of these, 78 records were screened, and 

111 full-text articles were assessed for eligibility. Quality assessment resulted in 72 

studies included in the systematic review, with 117 studies excluded for documented 



reasons. Fifty-eight studies were included in the qualitative synthesis, ensuring a thorough 

and unbiased selection of relevant studies. 

 

• Secondary data will be collected from numerous other sources to provide broad exposure 

to the Secondary data will be collected from various sources to provide a broad 

understanding of the current state of technological solutions in environmental 

immigration policies. These sources include policy documents, governmental. 

 

• The comparative analysis framework involves identifying variables related to policy 

effectiveness, internal technological integration, and disaster management efficiency; 

analyzing these variables between Japan and BC to capture the similarities and 

differences in their application; and measuring the outcomes of technological solutions 

concerning policy effectiveness, integration, and disaster management efficiency to 

determine the overall impact. 

 

3.3 Evaluation Criteria 

 

The assessment of technological solutions for environmental immigration policies will focus 

on policy effectiveness, integration of technology, and disaster management efficiency. 

Policy effectiveness evaluates how well policies achieve their objectives, support affected 

populations, facilitate planned relocations, and incorporate health protocols during 

pandemics. Indicators include the clarity and comprehensiveness of policy objectives, the 

alignment of technological solutions with policy goals, and the tangible effects on affected 

populations. Technological integration assesses how smoothly solutions are embedded within 

existing frameworks and operational processes, considering acceptance and use levels, 

interoperability with existing systems, and organizational preparedness to implement and 

manage technologies. Disaster management efficiency examines the timeliness and accuracy 

of disaster assessments, the effectiveness of mobile applications for communication and 

coordination, the security and transparency of migrant documentation using blockchain, and 

overall improvements in disaster preparedness, response, and resilience through technology 

integration. This evaluation will demonstrate how technologies can enhance the 

implementation of environmental immigration policies, identifying lessons learned and areas 

for improvement to develop more effective and resilient policy settings in Japan and BC. 

 



 
Figure 1: PRISMA Flowchart: Self Made/Assessed 

 

4. Japan 
 

4.1 Current Immigration Policies 

 

Japan's immigration policy for environmental refugees focuses on managing forced 

displacements due to frequent natural disasters such as earthquakes, typhoons, and floods 

(Matsuoka et al., 2022). These policies emphasize prompt response and recovery to safeguard 

the population and enhance welfare (Gurung et al., 2021). They include provisions for 

emergency shelters, reimbursement assistance, and mitigation relocation (Kwak et al., 2024). 

Additionally, Japan's disaster risk reduction approaches aim to mitigate the spread of 

vulnerabilities among affected populations (Harima, 2022). However, these policies face 

challenges in adopting advanced technologies and addressing emerging environmental threats 

(Lacroix et al., 2020; Leung et al., 2023). 

 

Recently, Japan has revised its immigration rules to better address frequent and intense 

natural disasters (Dewey-Lambert et al., 2021). This includes the use of satellite imagery, 

predictive models developed through artificial intelligence (AI) and machine learning, and 

mobile applications for real-time communication during emergencies (Muranaka, 2024). The 

COVID-19 pandemic further prompted Japan to utilize blockchain technology for secure 

migrant documentation, ensuring data integrity amid health and security challenges (Cerna & 

Chou, 2023). These changes aim to enhance Japan's ability to manage calamities and ensure 

that immigration policies are disaster-resilient (Peters et al., 2021). 

 

4.2 Case Studies 

 

• In 2020, severe floods in Japan displaced thousands of residents. Istad (2023) and Mensah 

and Williams (2022) noted that the government used satellite imagery to evaluate the 

extent of the damage effectively. This technology facilitated real-time monitoring, 

allowing for organized resource allocation and evacuation efforts (Hollifield & Foley, 



2022a). The data obtained through satellite images enabled a speedy assessment of the 

damage, providing timely support and relief to the affected populations (Suva et al., 2022; 

Sabzalieva et al., 2022). This highlights the importance of technologies in disaster 

management to enhance response effectiveness (Sorrell & Ferris, 2021). 

 

• The 2021 typhoons in Japan demonstrated the potential of AI and machine learning in 

disaster prediction. Elejalde et al. (2024) explained that these technologies, supported by 

extensive datasets on weather patterns and past typhoon data, helped predict the pathways 

and intensities of upcoming typhoons. This enabled authorities to issue early warnings, 

arrange evacuations, and coordinate pre-mobilization efforts (Irudaya Rajan & Arcand, 

2023). The models identified potential impact locations, ensuring sensitive and 

coordinated response efforts (Collins & Friesen, 2022; Patel & Dev, 2023). AI and 

machine learning significantly improved preparedness and mitigation of adverse effects 

on communities (Saraswati et al., 2024). 

 

• The 2022 earthquake in Japan underscored the critical role of mobile applications in 

disaster communication. Ray (2022) and Brotherhood (2020) highlighted that the 

government deployed several mobile applications to provide real-time information and 

connect authorities with the public. These apps offered emergency alerts, evacuation 

routes, shelter locations, and first aid tips (Santos & Mourato, 2022). Users could report 

their status and request assistance, facilitating coordinated recovery operations (Esses et 

al., 2021). The widespread use of mobile technology during the earthquake response 

demonstrated its effectiveness in timely and efficient information dissemination (Dewey-

Lambert et al., 2021; Koskela & Beckers, 2024). This case also highlighted the need for 

continued development and deployment of mobile applications within disaster 

management frameworks (Chamie, 2020). 

 

• The COVID-19 presented new challenges for Japan's immigration policies, particularly in 

securely processing migrant documentation. Mensah and Williams (2022) noted that 

Japan applied blockchain technology to enhance the security and transparency of migrant 

records. Blockchain ensured that sensitive information was stored on a decentralized, 

tamper-proof ledger accessible only to authorized personnel (Schinnerl, 2021). This 

facilitated easier document verification, streamlined immigration processes, and ensured 

compliance with health protocols (Shah et al., 2023). The use of blockchain during the 

pandemic underscored its potential for improving efficiency and security in migration 

processes, suggesting further policy enhancements (Rishworth et al., 2024). 

 

Through these case studies, it is evident that technological solutions in Japan encompass a 

range of applications, from disaster assessment using satellite images to AI-driven disaster 

predictions, mobile applications for emergency communication, and blockchain for secure 

documentation (Brunner, 2022; Edison, 2023). These technologies are shaping disaster 

management and policy implementation, demonstrating that integrating advanced 

technologies into environmental immigration policies enhances their resilience and 

effectiveness (De Haas et al., 2018; Sabzalieva et al., 2022). 

 

 

 

 

 



5. BC, Canada 
 

5.1 Current Immigration Policies 

 

Policies in BC regarding the immigration of environmental refugees emphasize disaster relief 

mechanisms for natural disasters such as avalanches, wildfires, earthquakes, landslides, and 

floods (Cruz et al., 2020). These policies adopt a community-based disaster risk reduction 

framework, which emphasizes public awareness campaigns and reducing exposure to 

environmental hazards (Kwak et al., 2024; Sabzalieva et al., 2022). Despite these efforts, BC, 

like Japan, faces significant challenges due to the rapidly changing nature of environmental 

threats, necessitating advanced technological solutions and adaptive policies (Biagioni et al., 

2024). 

 

Recent reforms in BC’s immigration policies address the increasing frequencies and 

intensities of natural disasters. Walton-Roberts (2023) highlighted that these reforms include 

integrating advanced technologies for disaster prediction and management (Biswas et al., 

2023). Mobile applications have been developed to streamline emergency communication 

and real-time coordination during crises (Matsuoka et al., 2022). Additionally, blockchain 

technology has been adopted for migrant documentation to enhance security and efficiency, 

particularly in response to health and security hazards like the COVID-19 pandemic (Soroka, 

2022). These technological enhancements aim to make BC's immigration policies 

ecologically resilient and improve the province's readiness and response capabilities (Harima, 

2022). 

 

5.2 Case Studies 

 

• The 2019-2020 wildfire season in BC, one of the worst on record, highlighted the 

importance of Geographic Information System (GIS) solutions for real-time disaster 

tracking. Garcia-Sitton (2024) explained that GIS technology provides comprehensive 

and current information on wildfire movement, aiding emergency services in resource 

distribution and decision-making (Biagioni et al., 2024; Muranaka, 2024). This 

technology also enhances coordination among agencies, ensuring timely and accurate 

communication (Leung et al., 2023). The integration of GIS within BC's emergency 

management framework proved vital for situational awareness and response during the 

wildfire crisis (Esses et al., 2021; Rychlowska et al., 2015). 

 

• The 2021 floods in BC caused significant infrastructure damage and community 

displacement. Peters et al. (2021) noted that satellite imagery was crucial in assessing the 

disaster's scale. High-resolution images provided detailed overviews of the affected areas, 

facilitating prompt allocation of rescue services and relief materials (Dewey-Lambert et 

al., 2021). This technology also supports long-term planning and rehabilitation by 

offering valuable insights into flood patterns and vulnerabilities, informing future policy 

adjustments (Biswas et al., 2023; Zhan et al., 2022). 

 

• The 2022 heat dome event over BC brought record-setting temperatures, leading to health 

crises and numerous deaths. Mensah and Williams (2022) highlighted that BC used 

customized mobile applications for emergency communication to address this challenge. 

These applications provided real-time updates on heat conditions, health advisories, and 

cooling center locations (Peters et al., 2021). They also facilitated direct communication, 

allowing residents to report emergencies, receive help, and learn about protective 



measures in a timely manner (Brunner, 2022; Istad, 2023). The use of mobile applications 

proved essential for public safety during the heat dome emergency, ensuring critical 

information was promptly and efficiently disseminated (Kwak et al., 2024; Saraswati et 

al., 2024). 

 

• The COVID-19 pandemic posed unprecedented challenges for immigration processes in 

BC and globally. Sorrell and Ferris (2021) noted that BC adopted blockchain technology 

to securely manage migrant documentation. Blockchain's decentralized and immutable 

nature provided a safe platform for processing and verifying migrant documents, 

preventing fraud and tampering (Walton-Roberts, 2023). This technology fast-tracked 

documentation processes, ensuring the verification of migrant credentials and integrating 

health protocols to comply with COVID-19 safety measures (Schinnerl, 2021). The 

adoption of blockchain technology improved document processing efficiency, enhancing 

the security and reliability of BC's immigration system at a critical time (Cerna & Chou, 

2023). 

 

• In summary, British Columbia has effectively integrated advanced technological solutions 

to address environmental challenges and respond to natural disasters. These case studies 

illustrate how the inclusion of technology in disaster management and migration policies 

can offer best practices applicable to other regions facing similar challenges (Collins & 

Friesen, 2022; Shah et al., 2023). BC continues to innovate and adapt, striving to build 

resilient and efficient systems capable of supporting displaced populations while 

mitigating environmental crises (Gurung et al., 2021; Patel & Dev, 2023). 

 

6. Comparative Analysis 
 

6.1 Similarities 

 

Both Japan and BC face significant environmental challenges due to their geographical 

locations, with Japan being prone to earthquakes, typhoons, and floods, and BC experiencing 

wildfires, floods, and heatwaves (De Haas et al., 2018; Ohta et al., 2024). These natural 

disasters have led to considerable migration and necessitate robust disaster control and 

immigration strategies. The increasing frequency and severity of climate change events 

further complicate timely and effective responses in both regions (Ray, 2022). 

 

Advanced technological solutions have been incorporated into disaster response management 

and immigration policies in both Japan and BC (Garcia-Sitton, 2024). Technologies such as 

GIS, satellite imagery, mobile applications for emergency communication, and blockchain 

for secure migrant documentation enhance disaster response and management by providing 

real-time data, improving communication, and maintaining integrity and efficiency in the 

immigration process (Gao, 2023; Muranaka, 2024; Rishworth et al., 2024). 

 

Both regions face similar gaps in the integration of advanced technologies. Adhikari and 

Plotnikova (2023) noted that the adoption and implementation of these technologies are not 

uniform across different administrative levels. Challenges related to resources, technical 

expertise, and interoperability often result in non-seamless integration of technological 

solutions within policy frameworks (Edison, 2023; Brunner, 2022; Mensah & Williams, 

2022). Additionally, policies in both regions require regular updates to keep pace with 

technological advancements and evolving environmental threats (Naik, 2024; Walton-

Roberts, 2023). 



6.2 Differences 

 

Despite facing significant environmental challenges, the nature and context of these 

challenges differ between Japan and BC. Japan requires exceptional preparedness and 

response techniques for earthquakes and typhoons due to its geographical location (Soroka, 

2022). Conversely, BC's challenges are more related to wildfires and heatwaves, 

necessitating distinct adaptation and mitigation measures. These unique challenges result in 

different focuses and designs in their respective environmental immigration policies (Lacroix 

et al., 2020; Sabzalieva et al., 2022). 

 

The technological implementation also differs between the two regions. Japan has a more 

centralized structure, with significant involvement from the national government in 

coordinating technological integration into disaster management mechanisms (Hollifield & 

Foley, 2022a). In contrast, BC's structure is more decentralized, with substantial activity 

occurring at the provincial and local government levels (Peters et al., 2021). This difference 

affects the efficiency and effectiveness of technological deployments and integrations in each 

region. 

 

The effectiveness of technological solutions varies between Japan and BC. Technologies like 

AI and machine learning for disaster prediction show great promise in Japan for improving 

preparedness and response capabilities (Berardi et al., 2022). However, challenges such as 

public acceptance and integration into existing systems persist (Parzniewski, 2021). In BC, 

GIS and mobile applications have been effectively used for real-time disaster management 

and communication (Shah et al., 2023). Nevertheless, issues such as resource allocation and 

equitable access to technology for different communities remain problematic (Shah et al., 

2023). 

 

7. Discussion 
 

7.1 Implications of Findings 

 

The current research findings play a significant role in developing future immigration 

policies, particularly those addressing environmental migration (Hollifield & Foley, 2022a). 

Technological solutions that streamline disaster management and immigration processes must 

be prioritized in investments in technology and innovation to effectively address the 

significant challenges posed by climate change and pandemics (Santos & Mourato, 2022; 

Winter, 2024). Integrating technology into immigration frameworks can fundamentally 

enhance system efficiency, transparency, and security (Missbach & Stange, 2023; Patel & 

Dev, 2023). Lessons learned from successful implementations in regions like Japan and 

British Columbia can better shape the design and execution of policies in other jurisdictions 

facing similar environmental threats (Smith & Wesselbaum, 2020). Collectively, these 

findings support an adaptive, forward-looking approach to immigration policy development, 

positioning technology as a primary driver of resilience and responsiveness (Istad, 2023). 

 

Beyond the case studies in Japan and British Columbia, the findings have broader 

implications for managing climate migration worldwide (Choe, 2024; Triandafyllidou & 

Yeoh, 2023). Integrating technological solutions provides invaluable lessons and best 

practices applicable globally (Esses et al., 2021). As environmental threats grow worldwide, 

there is an increasing need for policies and strategies to manage migration induced by climate 

change (Matsuoka et al., 2022). This study identifies key success factors for integrating 



technological solutions, offering valuable lessons for global application (Hollifield & Foley, 

2022b). Governments and international organizations should consider environmental disaster 

preparedness, response, and post-disaster recovery (Chamie, 2020). Additionally, regional 

cooperation and knowledge exchange can foster the global adoption of innovative strategies 

for climate migration management, promoting resilience and sustainability (Biswas et al., 

2023). 

 

7.2 Limitations 

 

One limitation of this study is its reliance on secondary data sources, which may have 

limitations in terms of reliability and consistency (Abu-Laban & Nath, 2020; Cerna & Chou, 

2023). Although efforts were made to ensure quality and relevance in selecting sources, the 

inherent constraints of secondary data influence the depth and comprehensiveness of the 

analysis (Gao, 2023; Walton-Roberts, 2023). Additionally, using qualitative comparative 

analysis based on secondary data limits the scope of findings and the ability to draw causal 

conclusions (Leung et al., 2023). Future research could elaborate on this approach by 

combining it with primary data collection methodologies to bring out more realistic and 

specific dynamics of the effects of technological solutions in environmental immigration 

policies (Chatterji et al., 2023; Lacroix et al., 2020). 

 

Another limitation is the potential biases in secondary data sources, such as selective data, 

publication bias, and the perspectives of data creators or researchers (Kumar & Ojha, 2024; 

Tamine, 2022). Although rigorous checks were conducted during the review and selection 

process to minimize biases, secondary data sources remain subjective and potentially 

incomplete (Barajas, 2023; McAuliffe & Triandafyllidou, 2021; Portes & Rumbaut, 2024). 

Interpretation of findings should be transparent and mindful of potential biases and 

limitations that could affect the validity and reliability of research outcomes (Hollifield & 

Foley, 2022a; Ray, 2022). Triangulating findings from multiple data sources and different 

viewpoints can help reduce bias and enhance the robustness of the analysis (Kwak et al., 

2024). 
 

8. Conclusion 
 

This research on technological solutions for environmental immigration policies in Japan and 

BC, Canada, highlights several critical points. First, both regions face significant 

environmental challenges due to natural disasters and climate change, necessitating robust 

immigration policies (Matsuoka et al., 2022). Second, integrating modern technologies such 

as satellite imagery, mobile applications, GIS, and blockchain can significantly improve 

disaster management and immigration processes (Suva et al., 2022). Third, while Japan and 

BC share similar technological solutions and approaches, the effectiveness of these 

implementations varies, underscoring the importance of context-specific strategies (Chatterji 

et al., 2023). 

 

The findings emphasize the necessity of incorporating technological solutions into 

environmental immigration policies to enhance resilience and responsiveness. Technologies 

like satellite imagery for forecasting migration trends, mobile applications for real-time 

communication, GIS for disaster management, and blockchain for secure document 

processing streamline administrative processes, improve data accuracy and transparency, and 

facilitate communication and coordination among stakeholders (Gurung et al., 2021). These 



interventions enable governments to better prepare for and mitigate the impacts of 

environmental catastrophes and pandemics (Hollifield & Foley, 2022a). 

 

Future research should focus on several key areas to further develop the understanding and 

effectiveness of technological solutions for environmental immigration policies. Longitudinal 

studies are needed to track the implementation and outcomes of techno-fix interventions over 

time, providing insights into their long-term impacts and effectiveness (Ray, 2022). 

Comparative analysis across different regions and countries facing environmental issues can 

reveal cross-cutting trends and best practices (Esses et al., 2021). Additionally, 

interdisciplinary research that integrates insights from environmental sciences, public policy, 

and technology innovations can offer holistic approaches to addressing complex migration 

challenges in a changing climate and during pandemics (Biswas et al., 2023). 

 

By continuing to explore and innovate in this field, policymakers and researchers can 

contribute to developing more adaptive, equitable, and effective environmental immigration 

policies in an increasingly interconnected and dynamic world (Chamie, 2020). 
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