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Abstract. Technological innovations such as blockchain, artificial intelligence 

(AI), and mobile applications are increasingly utilized in migration management 

to enhance efficiency, transparency, and inclusivity. However, challenges persist, 

including data privacy concerns, algorithmic biases, and disparities in 

technological capabilities among countries. The Rohingya refugee crisis in 

Indonesia underscores the necessity of ethical frameworks in deploying these 

technologies. This study explores the challenges and opportunities of 

technological innovations in migration management, focusing on the Rohingya 

refugee crisis in Indonesia. It aims to provide recommendations for developing 

inclusive and effective migration policies that leverage technology while 

safeguarding migrants’ rights and dignity.A qualitative approach was employed 

through a literature review of international journal articles and case studies on 

technology-driven migration management. Legal and ethical considerations in 

using these technologies, particularly for vulnerable migrant populations, were 

also analyzed. Data processing was supported by Atlas.ti software to derive key 

findings.The study reveals that while technological innovations can enhance 

migration management, they also pose risks such as data breaches, reinforcement 

of biases, and the exclusion of less technologically advanced regions. 

Nonetheless, opportunities exist for more responsive and inclusive migration 

policies through digital trace data utilization and ICT integration to support 

migrant inclusion and service access.These findings emphasize the need for 

balanced technological adoption in migration governance, ensuring both 

innovation and ethical considerations to create sustainable and equitable 

migration policies. 
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1 Introduction 

1.1 Background 

Global migration policies have undergone significant transformations in recent 

decades, driven by the increasing complexity of human mobility worldwide. Traditional  
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approaches focused on security and border control are now shifting towards more 

inclusive and human rights-based frameworks. This shift is evident as more countries 

attempt to integrate social justice principles into their migration policy frameworks [1]. 

Technology plays a crucial role in supporting inclusive migration policies. 

Innovations such as blockchain-based registration systems, mobile applications for 

information services, and big data analytics for migration pattern analysis have 

significantly contributed to enhancing the efficiency and effectiveness of migration 

management² These technologies enable governments and international organizations 

to respond more effectively to changing migration dynamics and reduce the potential 

social conflicts often arising from policy uncertainties. 

The Rohingya refugee crisis in Southeast Asia, particularly in Indonesia, serves as a 

concrete example of how technology can support inclusive migration policies. As a 

transit country, Indonesia faces significant challenges in providing basic services to 

Rohingya refugees. However, with the help of technology, various humanitarian 

organizations have been able to offer more coordinated and targeted services on the 

ground. For instance, the use of mobile applications to facilitate refugees' access to 

healthcare and education is one of the innovations already being implemented in the 

field [16]. 

Inclusive migration policies also require cross-sector collaboration among 

governments, civil society, and the private sector. Globally, initiatives such as the 

Global Compact for Migration and Development illustrate the international 

community's efforts to create more structured mechanisms to address migration issues. 

These policies focus not only on refugee protection but also on empowering refugees 

as active contributors to society. 

However, the application of technology in migration policies is not without 

challenges. One of the primary challenges is the digital divide between refugees and 

the local population. Refugees often lack adequate access to technology, hindering their 

social and economic integration efforts. Furthermore, policy and regulatory barriers that 

do not support technological innovation also pose significant issues that need to be 

addressed. 

Empirical studies show that inclusive migration policies can have positive impacts 

not only for refugees but also for host countries. For instance, in countries that adopt 

inclusive policies, the economic and social participation of refugees tends to be higher 

compared to countries with restrictive policies. This highlights the importance of 

evidence-based policy frameworks in creating a conducive environment for all 

stakeholders. 

In Indonesia, the framework for inclusive policies still requires significant 

strengthening. Despite Indonesia's long history of accommodating refugees, the 

implementation of policies on the ground is often hindered by a lack of inter-agency 

coordination and regulatory uncertainty. Therefore, technological innovation can be a 

solution to enhance the government's capacity to address these challenges. 

Additionally, lessons from the Rohingya refugee crisis can serve as a reference for 

other Southeast Asian countries facing similar issues. Indonesia's experience 

demonstrates that the application of technology in migration policies is not only about 

administrative efficiency but also about refugee empowerment and social inclusion[8] 
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Technological innovation holds great potential to support more inclusive and 

sustainable migration policies. However, achieving this requires strong political 

commitment, international cooperation, and support from various stakeholders to 

ensure that technology can truly be an instrument for positive change [9]. 

2 Analysis and Discussion 

Current migration policies in Indonesia are deeply intertwined with the country’s 

historical and socio-political context. The Indonesian government has implemented 

various policies aimed at managing both internal and international migration, with a 

significant focus on national security and socio-economic development. One of the 

most notable historical migration policies is the Transmigration program, which aimed 

to redistribute population from the densely populated islands like Java to less populated 

outer islands. This policy was not only intended to reduce population pressure but also 

to promote national unity and economic development. However, its implementation has 

often been criticized for exacerbating ethnic tensions and environmental degradation 

[1]. 

In terms of international migration, Indonesia has traditionally been a country of 

origin and transit rather than a destination. The country’s migration policies have 

evolved in response to regional migration dynamics, particularly in relation to labor 

migration to neighboring countries such as Malaysia and Singapore. These policies 

have included bilateral agreements aimed at protecting the rights of Indonesian migrant 

workers. Despite these efforts, many Indonesian migrant workers still face exploitation 

and inadequate protection, reflecting the need for more robust and effective policies 

[2]. 

Indonesia’s approach to refugee policy is relatively recent and has been shaped by 

its experience with the Rohingya refugee crisis. The country has taken a humanitarian 

approach, allowing temporary shelter for refugees while cooperating with international 

organizations like the UNHCR. However, Indonesia lacks a comprehensive legal 

framework for refugee protection, as it has not ratified the 1951 Refugee Convention 

or its 1967 Protocol. This legal vacuum results in ad hoc responses to refugee crises, 

leaving refugees in a precarious legal status without access to formal employment, 
education, or healthcare. 

The analysis of Indonesia’s current migration policies reveals several challenges. 

One significant issue is the inconsistency between national policies and local 

implementation. While the central government may promote certain policies, local 

authorities often lack the resources or political will to implement them effectively. This 

disparity is evident in the treatment of refugees and asylum seekers, where local 

communities sometimes resist the presence of refugees due to perceived economic and 

social threats [4]. 

Furthermore, Indonesia’s migration policies have been heavily influenced by 

security concerns, particularly in border areas such as Kalimantan and Papua. The fear 

of illegal migration and its potential impact on national security has led to strict border 

controls and occasional crackdowns on undocumented migrants. This securitization of 

migration policy often conflicts with the country’s humanitarian obligations and 

undermines efforts to promote migrant and refugee rights [5]. 
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The current migration policies also reflect a tension between economic needs and 

social integration. While labor migration is essential for Indonesia’s economy, 

particularly in sectors such as construction and domestic work, the social and legal 

integration of migrants remains inadequate. Many migrant workers are employed in 

informal sectors with limited legal protection, making them vulnerable to exploitation 

and abuse [6]. 

Indonesia’s regional role in migration governance is also worth noting. As a member 

of ASEAN, Indonesia has participated in regional dialogues on migration, particularly 

through the Bali Process, which aims to address issues of people smuggling, trafficking, 

and transnational crime. However, the ASEAN framework lacks a binding mechanism 

for enforcing migration policies, and regional cooperation often remains limited to 

information-sharing and capacity-building [7]. 

Recent developments, such as the COVID-19 pandemic, have further complicated 

Indonesia’s migration policies. The pandemic has highlighted the vulnerabilities of 

migrant workers, both within Indonesia and abroad, as many faced job losses, limited 

access to healthcare, and repatriation issues. In response, the Indonesian government 

has attempted to strengthen its consular support and provide social assistance to 

affected migrants, but these efforts have been hampered by bureaucratic challenges and 

inadequate resources [8]. 

Indonesia has made some progress in developing its migration policies, significant 

gaps remain in terms of legal protection, social integration, and policy coherence. The 

country’s approach to migration is still largely reactive and driven by short-term 

considerations rather than a comprehensive and forward-looking strategy. To address 

these challenges, Indonesia needs to develop a more integrated and inclusive migration 

policy framework that balances security concerns with human rights and social 
inclusion [9]. 

2.1 Case Study: Rohingya Refugee Crisis 

The Rohingya refugee crisis in Indonesia gained international attention in May 2015, 

during the Andaman Sea crisis, when thousands of Rohingya refugees and Bangladeshi 

migrants were stranded at sea after being abandoned by traffickers due to a crackdown 

by the Thai government on smuggling networks. This led to a humanitarian emergency 

as countries like Indonesia, Malaysia, and Thailand initially refused to allow these 

refugees to land, resulting in what was termed a "maritime ping-pong" situation where 

vessels were pushed back and forth across borders. This crisis highlighted the complex 

interplay between humanitarian responsibilities and national sovereignty concerns in 

Southeast Asia [6]. 

Indonesia's initial response was marked by a strict stance on protecting national 

sovereignty, as emphasized by the Indonesian Armed Forces, which distributed aid to 

the stranded refugees without allowing them to land. The turning point came when local 

fishermen in Aceh took matters into their own hands and rescued hundreds of refugees, 

an act of solidarity that put international pressure on the Indonesian government to 

provide temporary shelter and support. This event underscored the critical role of civil 

society in humanitarian responses and influenced the government’s decision to offer 

temporary refuge to the Rohingya [16]. 
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Following the immediate crisis, Indonesia, along with Malaysia, agreed to provide 

temporary shelter to the refugees under the condition that the international community 

would facilitate their resettlement within a year. However, the lack of a comprehensive 

legal framework for refugees in Indonesia, as the country has not ratified the 1951 

Refugee Convention, left the Rohingya in a precarious legal status with limited access 

to formal employment, education, or healthcare [9]. 

The Indonesian government, in cooperation with international organizations like the 

UNHCR, has implemented several technological innovations to improve the 

management of the refugee situation. These include digital registration systems to 

ensure accurate data collection and monitoring, as well as the use of mobile applications 

to provide refugees with information about available services, legal assistance, and 

healthcare. These technologies have improved the efficiency and transparency of 

refugee management, although challenges remain in terms of data privacy and the 

integration of these systems with existing government frameworks. 

Despite these efforts, the situation of Rohingya refugees in Indonesia remains 

challenging. The lack of a permanent solution has left many refugees in a state of limbo, 

with few prospects for resettlement or local integration. This has been exacerbated by 

the COVID-19 pandemic, which has further limited access to essential services and 

increased the vulnerability of refugees to health risks and economic hardship. 

Indonesia’s response to the Rohingya crisis has also highlighted the limitations of 

regional cooperation within ASEAN. While Indonesia has pushed for a more 

coordinated regional approach, including raising the issue at ASEAN summits, the 

principle of non-interference has hindered the development of a robust and unified 

response to the crisis. This has left individual countries to manage the situation largely 

on their own, with varying degrees of success [16]. 
The Rohingya crisis has also revealed broader issues in the international refugee 

protection regime, particularly the need for greater international responsibility-sharing. 

The limited capacity of countries like Indonesia to absorb large numbers of refugees, 

combined with the lack of resettlement opportunities in third countries, has highlighted 

the inadequacy of current global mechanisms for refugee protection and the need for a 

more equitable distribution of responsibility [14]. 

The situation of the Rohingya in Indonesia serves as a microcosm of the larger 

challenges facing the global refugee regime. It underscores the need for comprehensive 

legal frameworks, effective regional cooperation, and the use of innovative 

technologies to better manage refugee situations. Moving forward, it will be essential 

for the international community to support Indonesia and other host countries in 

providing sustainable solutions for the Rohingya refugees, including pathways to 

resettlement and local integration [13]. 

Indonesia has shown a willingness to assist the Rohingya, the absence of a durable 

solution remains a significant challenge. Addressing this issue will require concerted 

efforts at the national, regional, and international levels, coupled with the strategic use 

of technology to support the efficient and humane management of refugee situations. 
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2.2  Technological in Migration Management 

Implementing technological innovations in migration management presents 

numerous challenges. One significant issue is data privacy and security. With the 

increasing use of digital tools such as mobile applications, blockchain for identity 

verification, and artificial intelligence (AI) for predicting migration flows, the risk of 

data breaches and misuse of personal information becomes a critical concern. For 

instance, a data breach in the Home Affairs Department in Australia exposed the 

personal details of 700,000 migrants, highlighting the potential consequences of 

inadequate data protection measures11. Therefore, ensuring robust data protection and 

privacy policies is essential to build trust among migrants and protect their sensitive 

information. 

Another challenge is the potential for algorithmic bias in AI systems used for 

migration management. AI algorithms, which often rely on historical data, can 

inadvertently perpetuate existing biases and discrimination. For example, if the data 

used to train these systems reflect past discriminatory practices, the AI might continue 

to produce biased outcomes, affecting vulnerable migrant populations 

disproportionately. This issue underscores the need for transparent and accountable AI 

systems that are subject to regular audits and ethical guidelines to prevent the 

reinforcement of inequalities [7]. 

Furthermore, the integration of various technologies into existing migration 

management systems is complex and resource-intensive. Many countries, particularly 

in the Global South, lack the necessary infrastructure, expertise, and financial resources 

to implement and maintain advanced technological solutions. This disparity can 

exacerbate existing inequalities in migration management, as countries with more 

resources can adopt sophisticated technologies, while others are left behind [15]. 

Addressing this issue requires international cooperation and capacity-building 
initiatives to support countries with limited resources. 

Despite these challenges, there are significant opportunities for the development of 

more inclusive migration policies through the use of technology. One promising avenue 

is the use of digital trace data, such as Google Trends and social media analytics, to 

predict migration flows and intentions. Studies have shown that digital trace data can 

provide timely and geographically comprehensive insights into migration patterns, 

which are invaluable for designing responsive and adaptive migration policies [1]. 

However, it is crucial to calibrate these data with traditional sources to ensure their 

accuracy and avoid misinterpretation. 

Additionally, information and communication technologies (ICTs) can facilitate the 

integration of migrants by improving access to essential services. Mobile applications 

and online platforms can provide migrants with information on legal rights, health 

services, and employment opportunities, thereby empowering them to make informed 

decisions and better integrate into host communities. For example, in several European 

countries, digital platforms have been developed to connect migrants with local service 

providers, offering a one-stop-shop for accessing various services [2]. 

The use of blockchain technology for identity verification and secure data 

management is another area with significant potential. Blockchain’s decentralized 

nature ensures that personal data are tamper-proof and can be securely shared across 

different organizations involved in migration management. This can streamline 
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processes such as asylum applications and refugee registration, reducing administrative 

burdens and improving efficiency [8]. However, the implementation of blockchain 

systems requires careful consideration of legal and regulatory frameworks to ensure 

their effectiveness and compatibility with existing systems. 

Moreover, AI tools can be employed to enhance the efficiency of migration 

management by automating routine tasks, such as document verification and risk 

assessment, allowing human resources to focus on more complex and sensitive aspects 

of migration management. For example, AI systems can help detect fraudulent 

documentation and predict potential security risks, thus improving the overall security 

and integrity of migration processes [7]. 

To fully realize the potential of these technologies, it is essential to develop inclusive 

and participatory policy frameworks that involve all stakeholders, including migrants, 

civil society organizations, and technology developers. Co-creation processes, where 

migrants and other stakeholders actively participate in the design and implementation 

of technological solutions, can help ensure that these technologies meet the actual needs 

of migrants and do not unintentionally exclude or disadvantage any groups [13]. 

The implementation of technology in migration management presents significant 

challenges, it also offers substantial opportunities for developing more inclusive and 

effective migration policies. Addressing issues such as data privacy, algorithmic bias, 

and resource disparities is crucial for leveraging these technologies to their full 

potential. With the right policies and international cooperation, technological 

innovations can play a transformative role in supporting the rights and well-being of 

migrants and refugees globally. 

2.3 Technological in Migration Policy 

The use of technological innovations in migration management has become 

increasingly significant as countries and organizations strive to handle complex 

migration flows more efficiently and humanely. Technologies such as blockchain, 

artificial intelligence (AI), and mobile applications have been integrated into various 

aspects of migration management, offering solutions for identity verification, data 

management, and service delivery for migrants and refugees. 

One notable application of blockchain technology in migration management is its 

use for securing digital identities. Blockchain provides a decentralized and tamper-

proof way to store personal data, which is especially useful for migrants who may not 
have access to traditional forms of identification. This technology has the potential to 

facilitate the safe and efficient processing of asylum applications and the distribution 

of aid, ensuring transparency and reducing the risk of fraud and data breaches. 

However, the adoption of blockchain in migration is still in its nascent stages, with 

challenges such as data privacy and integration with existing systems remaining as 

hurdles to widespread implementation [8]. 

Artificial Intelligence (AI) has also been increasingly utilized in migration 

management. AI algorithms are used to predict migration flows, assess risks, and 

identify potential cases of human trafficking or fraudulent activities. For example, AI 

systems can analyze patterns in visa applications or border crossings to detect 

anomalies that may indicate illegal activities. However, the deployment of AI in 
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migration management raises concerns about transparency, accountability, and 

potential biases in decision-making processes. These systems often rely on historical 

data that may reflect existing prejudices, which can perpetuate discrimination against 

certain groups of migrants. Therefore, there is a need for rigorous oversight and ethical 

guidelines to ensure that AI technologies are used fairly and justly in migration contexts 

[10]. 

Mobile applications are another crucial technological tool in migration management. 

They offer migrants and refugees access to vital information regarding legal rights, 

asylum procedures, healthcare services, and other support systems. For instance, in 

Indonesia, several mobile apps have been developed to provide real-time information 

and services to refugees, including language translation, legal assistance, and 

emergency contacts. These apps help bridge the gap between migrants and service 

providers, enhancing communication and reducing the barriers that migrants face when 

accessing essential services [12]. 

 

Fig. 1. Technological Innovations in Migration Management (Source: Atlas.ti) 

The use of digital migration infrastructures has also been explored in managing forced 

displacement, particularly in response to crises in the Middle East and Africa. Mobile 

phones and social media have become indispensable tools for migrants during their 

journeys, allowing them to navigate routes, stay in touch with family members, and 

access information about border crossings and asylum procedures. However, reliance 

on digital platforms also poses risks, such as exposure to misinformation, digital 

surveillance, and potential exploitation by traffickers. These challenges highlight the 

need for robust digital literacy programs and secure communication channels to protect 

migrants from digital vulnerabilities. 

In the context of Indonesia, technological innovations have been applied to enhance 

the management of migration and refugee situations. For example, Indonesia has 

collaborated with international organizations like the UNHCR to develop digital tools 

for registering and monitoring refugees. These tools have helped streamline the process 

of identifying and supporting refugees, although the lack of a comprehensive legal 

framework for refugee protection still limits the effectiveness of these technological 

interventions [15]. 

Moreover, the implementation of technologies in migration management must be 

accompanied by careful consideration of ethical and legal implications. Issues such as 

data privacy, consent, and the potential for misuse of technology need to be addressed 
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to prevent harm to vulnerable populations. As such, a balance must be struck between 

leveraging technological innovations and safeguarding the rights and dignity of 

migrants. 

Technological innovations hold great promise for improving migration 

management, their deployment must be handled with caution. It is crucial to ensure that 

these technologies are implemented in a way that upholds human rights, promotes 

transparency, and avoids exacerbating existing inequalities. By addressing these 

challenges, technological innovations can play a transformative role in creating more 

effective and humane migration policies [8]. 

3 Conclusion 

In summary, the integration of technological innovations into migration 

management presents both significant challenges and substantial opportunities. The key 

challenges identified include issues related to data privacy and security, algorithmic 

bias, and disparities in technological capabilities across countries. These challenges 

must be addressed to prevent potential negative impacts on vulnerable migrant 

populations and to ensure that technological solutions are implemented ethically and 

effectively. However, the opportunities for improving the efficiency, transparency, and 

inclusivity of migration management through technology are immense, particularly 

when combined with traditional data sources to enhance the accuracy and 

responsiveness of migration policies. The policy implications of these findings are 

significant. Governments and international organizations need to prioritize the 

development of robust data protection frameworks and ethical guidelines for the use of 

AI and other technologies in migration management. This will help to build trust among 

migrants and protect their fundamental rights while allowing for the benefits of 

technological innovations to be fully realized. Additionally, there is a need for greater 

international cooperation and support for capacity-building initiatives in countries with 

limited resources to ensure that all countries can participate in and benefit from these 

technological advancements. 

For future migration policies, it is recommended that a more inclusive and 

participatory approach be adopted in the design and implementation of technological 

solutions. This includes involving migrants and other stakeholders in the co-creation of 

these technologies to ensure that they are tailored to the actual needs and contexts of 

migrant populations. Furthermore, policymakers should explore the integration of 

digital trace data with traditional data sources to enhance the predictive capabilities of 

migration management systems, while being mindful of the ethical considerations and 
potential risks associated with the misuse of such data. Moreover, it is crucial to develop 

comprehensive and adaptive legal frameworks that can accommodate the rapid pace of 

technological change in migration management. This includes establishing clear 

regulations for the use of emerging technologies, such as blockchain and AI, and 

ensuring that these technologies are used to support rather than undermine the rights 

and dignity of migrants. Policymakers should also promote regional and global 

cooperation to address the transnational nature of migration challenges and leverage 

technological solutions that can facilitate more effective and coordinated responses 
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In conclusion, while the implementation of technology in migration management 

faces considerable challenges, the potential benefits are significant if approached with 

caution and inclusivity. By developing ethical and inclusive policy frameworks, 

enhancing international cooperation, and actively involving all stakeholders in the 

process, technology can be harnessed to create more humane, efficient, and responsive 

migration policies that better serve both migrants and host societies. This holistic 

approach will be essential for navigating the complexities of migration in the 21st 

century and ensuring that technological advancements contribute to the well-being and 

protection of all individuals involved. 
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