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Introduction
“Without good data, we’re flying blind. If you can’t see it, you can’t solve it,” stated former United
Nations (UN) Secretary-General Kofi Annan in 2018. The growing, and sometimes unexpected,
complexity of transnational human mobility has emphasised the need for reliable data to
facilitate timely evidence-based policy processes on migration phenomena.
Migration data acquired from traditional sources such as national censuses, sample surveys
or administrative processes presents persistent gaps in the absence of real time information,
poor frequency of update and low comparability across countries, despite the progress made
in recent decades. The disruptive time gap between the collection of data and the real
availability of such information makes policy processes slow down without the chance to
respond to the real needs of the target groups in a timely manner. Moreover, migrants with an
irregular status are often excluded from migration statistics of the transit and host countries.
If migrants cannot be counted, tracked or monitored, they will therefore always be absent
from decision planning and the implementation of targeted migration and integration policies
(Rango & Vespe, 2017).
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Big data offers the real possibility of starting to address this issue and closing the existing data gap.
The term big data includes large volumes of high velocity, complex and variable data, which requires
advanced technologies to capture, store, distribute and analyse such information. Current
technological innovations in data analysis have advanced over the last few years and now permit
these digital footprints to be effectively transformed into actionable information that informs decisions
(De Mauro et al., 2016), despite some technical and methodological challenges that are still present
today (Ziesche, 2017).
According to Gandomi & Haider (2014), today 95% of big data is originated automatically by users
of mobile phones, social media, online platforms, search engines and applications, including geolocalisation sensors. Consequently, big data enables complex data to be captured with high spatial
resolution; for instance, a sample of the totality of migrants using mobile phones or Internet-based
applications (Hilbert, 2014). Moreover, it provides constant flows of update making this data
accessible in real time and at a much lower cost than it would involve to gather the same information
through administrative processes (United Nations Global Pulse, 2016; Ziesche, 2017).
In this context, big data stands out as a key tool to complement traditional sources of migration data
by providing evidence-based and timely information on migration phenomena that would otherwise
be very difficult to analyse through traditional methods of data collection; for instance, on irregular
migration flows, intraregional mobility or inclusion outcomes (Rango & Vespe, 2017).
The aim of this paper is to assess the prospects and opportunities of using big data for the analysis
of migration-related phenomena that are not easily observable through traditional means and the
feasibility of better informing migration and integration policies. Concrete examples of innovative
applications of big data sources in the field of migration will show its potential to complement
traditional migration data sources and its relevance to opportunely inform day-to-day migration policy
decision and implementation processes. In addition, this paper will shed light on some of the existing
challenges that are still associated with big data uses. Finally, a series of recommendations
addressed to the European Commission (EC) will reflect on possible action points to seize the
potential of big data on migration policy while mitigating some of its current risks and challenges.

Migrants and refugees constantly generate digital footprints
Nowadays, migrants and refugees are increasingly using mobile devices and digital interactions on
social media to communicate with relatives and to send them news and pictures. In addition,
smartphones are being used by migrants to facilitate their movements across borders, including to
contact human smugglers, to stay up to date with weather predictions, to get last minute information
in transit and destination countries or to send and receive international remittances. For instance, it
has also been documented that groups of migrants crossing the Mediterranean Sea to Europe on
rubber boats used their mobile phones on some occasions to call national coastguards and share
the exact location of the vessel before the occurrence of a shipwreck (Eide, 2020).
According to a recent Europol report (2018), there has been an exponential growth in the use of
social media by refugees and migrants arriving in Europe in the last few years. Even the United
Nations High Commissioner for Refugees (UNHCR) has concluded that smartphones and social
media apps are now a key tool for migrants, who spend up to a third of their total budget on staying
connected (2017).
In summary, there are three main types of big data sources that are highly relevant to
complement traditional migration data sources: communication services (calls records and
texts messages), geo-localised activity as well as Internet-based exchanges (social media
activity, online searching preferences, and online money transfers).
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Concrete examples of the potential of big data applied to
migration and integration policy
Today, a growing number of studies, pilot projects and experiments from the academic, private
and public sphere are combining traditional data sources with innovative collecting methods. In
the following paragraphs a number of selected applications of big data on migration policy as
well as its opportunities will be showcased.
To begin with, big data in combination with machine learning technology could be used to
produce advanced migrant admission and integration systems at the national level. As an
example, big data could help create migrants’ profiles to better assess the review of their visa
applications and complement information submitted to immigration authorities. Nowadays, for
instance, the United States (US) has started to require social media information on those
migrants planning to enter the country (OECD, 2020).
At the same time, the combination of big data with artificial intelligence allows the prediction of
potential future integration outcomes based on social and economic variables. As successful
examples in this field have recently shown, countries with access to big data and non-observable
characteristics could predict future labour market and socio-economic integration outcomes of
newcomers based on the performance of past migrants (OECD, 2020). For instance, the
Immigration Policy Lab (IPL) at Stanford University and ETH Zurich developed a big data-driven
algorithm in 2018 to optimise the process by which refugees are assigned to certain locations
within a resettlement country (Bansak et al., 2018). Today, regular resettlement methods used
in many European countries are based on the specific allocation of asylum seekers across
different cities, based on the actual space available in each region or the political will to receive
them. However, this innovative system uses historical data on former refugees’ characteristics
(age, gender, origin, skills, etc.) and their labour market performance in each region to calculate
the best probability of new refugees finding a job at each resettlement location. The project
started to be implemented as a pilot test in Switzerland in 2018 and initial results suggest that
if the algorithm had been applied earlier, refugee employability rates could have experienced an
increase up to a 70% in the preceding years (Bansak et al., 2018).
Second, geo-localised social media activity as well as self-reported information based on
popular apps, such as Facebook or Twitter, can be used to identify current and ongoing
international migration flows and stocks that are currently hard to capture through traditional
data means, as well as to inform decision-makers about potential arrivals in the short and
medium term.
Some studies conducted by the Qatar Computing Research Institute have helped calculate an
estimate number of worldwide expats based on Facebook users self-reported information to be
living in a different country from their place of origin, and thus helping complement international
statistics on this issue (Mejova et al. 2018). In the same line, the EC’s Directorate-General for
Employment, Social Affairs and Inclusion commissioned RAND Europe to investigate big data’s
potential use for complementing the European Union (EU)’s official stats on stocks of European
citizens on the move and EU labour mobility flows (Gendronneau et al., 2019). By collecting
geo-referenced social media information and data based on the approximate number of users
within the EU that self-reported on Facebook to be living in another member state, the research
carried out presents real-time estimations on changes in EU mobility that will help complement
traditional migration statistics from Eurostat and national census, which is vital to inform further
EU and national policy decisions (Gendronneau et al., 2019). Moreover, LinkedIn has been
successfully tested for digital mapping of international workers in certain regions, while estimating
likely movements of high- and low-skilled migrants according to changes in their job status
(Rango & Vespe, 2017).
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Third, some pilot experiments have recently shown that big data, especially social media
activity, call records and satellite data could be a potential ally for risk assessment and disaster
management. Particularly, big data can be used to identify in advance potential large-scale
migratory movements and trace cross-border migration in the event of natural disasters,
conflict outbreaks or economic downturns (Ravenna Sohst & Tjaden, 2020). Numerous pieces
of research have shown (Böhme et al., 2020; Napierala et al, 2021) that obtaining timely
evidence-based information on potential migratory movements, sometimes up to months in
advance, is of the utmost importance to develop early-warning systems and set-up the
necessary reception mechanisms in transit and receiving countries.
In this context, a study conducted by the Pew Research Center successfully measured
migration intentions from Turkey to Greece based on big data aggregated from Google
searches in Arabic for words such as “Greece” or “crossing” between the years 2015 and
2016 (Connor, 2017). The results of the study have shown a high relationship with the final
number of asylum seekers arriving in Greece reported by UNHCR in 2016.
Similarly, the European Asylum Support Office (EASO) combines geo-localised media activity
with historical migration data to estimate potential scenarios in neighbouring countries that
could lead to an increase of asylum-related migration towards the EU. EASO’s so-called Early
Warning and Forecasting System is based on the analysis of disruptive situations such as
conflicts, political instability and natural-based events from a media database called Gdelt,
which gathers media reports and news from all over the world (Napierala et al, 2021;
Melachrinos et al., 2020). Complementarily, an algorithm-based machine referred to as the
“Push Factor Index” (PFI) weighs and categorises such information to create individualised
country-level indexes, develops potential scenarios of large and forced migration inflows for
a period of up to three weeks in advance, and shares in real time this information with member
states, which is aimed at mobilising the operational set-up of early-warning mechanisms and
asylum-claim systems (Melachrinos et al., 2020).

The perils of big data: a series of challenges for the future
Some policy-makers, researchers and migration stakeholders remain, however, sceptical about
using big data as a means of informing migration governance and integration policies, given
the existing challenges. These challenges nowadays generate concern and uncertainty on the
feasibility, accuracy and ethics of big data use to address gaps in migration statistics.
Since the vast majority of big data is generated automatically by mobile and Internet users,
often without informed consent, its use may lead to violations on the grounds of privacy and
data protection. Issues surrounding privacy and confidentiality continue to pose risks and
challenges to migrants as effective mechanisms to ensure governments and corporations are
held accountable for breaching migrants’ data privacy still do not exist (Bircan & Korkmaz,
2021). This situation also brings to the table concerns on public-private cooperation and
engagement as governments may become dependent on data collection, storage and analysis
by outsourcing these services to corporations, which can result in a mass data
commercialisation (Bircan & Korkmaz, 2021).
Ethical debates could also arise about applying the same nationals’ data privacy rights to
migrants, as public opinion may oppose collecting big data based on grounds of personal
information reserved to the private sphere, such as sexual identity or ideology (OECD, 2020).
At the same time, migrants’ human rights could be at stake if states use the forecasting
information on migratory movements to close their national borders and further criminalise
incoming asylum seekers by preventing them from accessing international protection
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(Beduschi, 2017). Following this same line of thought, information collected through phone
call records and geo-localised sensors of migrants’ smartphones could lead to a serious
breach of civil liberties and fundamental freedoms if it is used for digital surveillance purposes
(Taylor, 2015).
Moreover, big data use also brings methodological concerns as it implies a twofold digital
divide between countries, as some countries possess better equipment to collect and analyse
big data in real time, and between human beings (Ziesche, 2017). Since digital migrant users
are not a truthful representation of the whole migrant population, big data sources are often
criticised for not being immediately reliable or completely accurate but require careful
interpretation and bias correction. Moreover, some authors reflect that big data could bring
a widening gap between digital information-rich and poor countries, and the data sample per
se would not be reliable for policy-making purposes (IEAG, 2014).
Last but not least, there are still significant technical and analytical challenges on big data
use due to the difficulties in accessing raw data mostly held by private companies and
problems in aggregating value to complex amounts of digital data (Ziesche, 2017).
Insufficient infrastructures to store massive amounts of data and lack of quality of
cybersecurity mechanisms in the public sector to prevent hacking of systems and leaks of
migrants’ information are also worth mentioning.

Conclusions and recommendations
Having real time, accurate and high-quality data on migration patterns and phenomena is the
first step towards the implementation of concrete policy solutions tailored to the right target
groups. The Global Compact for Safe, Orderly and Regular Migration (2018) calls on states
in its first objective to improve the collection, use and dissemination of accurate and
disaggregated data as a basis for evidence-based policies. More precisely, it specifically
refers to the need to address data gaps by leveraging new data sources, including big data.
Progress on this matter has been made and a series of initiatives and projects were recently
developed by the UN to assess the potential benefits of big data on complementing other
traditional data sources for monitoring SDG indicators, for instance the UN SecretaryGeneral’s Independent Expert Advisory Group on a Data Revolution for Sustainable
Development (IEAG), the UN Global Pulse, the UN Global Working Group on Big Data for
Official Statistics, and the UN Data Innovation Lab.
The new Agenda for the Mediterranean, recently launched by the EC in February 2021,
presents green and digital transitions as flagship priorities for the upcoming years in NorthSouth cooperation. However, its point number four related to “Migration and Mobility” does
not specifically mention how the EU could make use of technological advances to enhance
migration management and strengthen cooperation with the southern neighbourhood.
1. In this respect, European member states and the EC should seize the potential of big
data and new technologies to complement traditional migration data sources and to
better inform migration policy processes, while mitigating current risks and challenges.
In this line, existing integration programmes at the national and sub-national level should
be updated and reformulated considering new available technologies, which in
combination with big data can help positively improve the programme’s compliance,
monitoring and efficiency as well as migrants’ selection and labour market performance.
Moreover, innovative applications of big data in the field of migration management and
risk assessment should be strategically endorsed to help improve European migration
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governance and foster innovative early-warning mechanisms. Complementarily,
the EU should seize the potential of big data to complement the EU’s and
member states’ migration statistics on migration-related phenomena that is hard
to capture through traditional means.
In all these processes, new migration mechanisms should be transparent and
avoid basing migration decisions exclusively on big data and artificial intelligence.
A possible mitigation measure would be to ensure that a law enforcement official
is always in charge of the final decision. Moreover, public-private cooperation
towards the development of synergic frameworks should be further assessed.
To avoid misuses and breaches of data privacy, public ownership service
providers should be predominantly considered for complex selection mechanisms
while public-private mechanisms should be encouraged for non-sensitive
migratory issues.
2. Moreover, further EC efforts should be made towards the creation of adequate
and timely regulatory and legislative frameworks for the collection, use, analysis
and sharing of big data in the field of migration.
New regulations adopted at the European level should particularly ensure the
protection of migrants’ personal data and privacy and prevent public and private
holders from using big data against human rights and fundamental freedoms by
developing adequate accountability mechanisms. Because as former UN
Secretary-General Kofi Annan reminded us in 2015, “without the right policy
framework ensuring that big data is not abused, our privacy, indeed our liberty,
will be in danger.” The need to set up agreed core principles concerning legal,
privacy and ethical standards remains crucial to guide the future of the big data
revolution while ensuring a migrants’ rights-approach, always in conjunction with
international developments in big data regulation. Moreover, the EU should seek
to promote cooperation with international regulatory and policy-oriented bodies,
such as the UN and the Organisation for Economic Co-operation and
Development (OECD), which are already working on the nexus of migration,
sustainable development and big data.
3. The EC should further enhance policy discussions and multi-stakeholder
dialogues on how to seize the potential of big data applied to migration
governance.
In this line, awareness-raising initiatives and knowledge-sharing activities in the
form of forums, dialogues and gatherings with migration actors and experts from
the whole data ecosystem should be further promoted. In this context, the EC
should continue taking an active part in the creation of new platforms and the
promotion of existing networks, both at the international and regional level, that
aim to generate knowledge on big data and migration, sharing best practices
and assessing new developments in the field of big data. For instance, the Big
Data for Migration Alliance (BD4M) was jointly created by the International
Organization for Migration (IOM) and the EC in 2018 to shed some light on the
interlinkages between these two fields. By sharing up-to-date knowledge on big
data applications, producing policy-oriented recommendations and high-quality
research, and enhancing capacity-building activities among European member
states, the alliance should take an active role in helping inform and advance the
policy and regulatory processes in the EU. A second example is the current
Eurostat’s Task Force on Big Data, which has a range of pilot projects in different
fields. This task force could be expanded by including programmes on big data
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use applied to migration governance in order to produce smart statistics that help guide the
future of migration policies.
In conclusion, the use of big data offers a wide range of benefits for improving the design and
implementation of EU migration policy, although these opportunities do not come without risks. Big
data brings to the table unprecedented possibilities for informing policy decisions and transforming
both our societies and the life of migrants. Because without high-quality and up-to-date data sources
providing the right information about migration phenomena in real time, decision and policy-making
processes become almost impossible. Thus, the need to foster the debate and discussions among all
types of migration stakeholders and actors, statisticians and data scientists will remain crucial in the
upcoming years to help policy-makers better understand the scope of the big data revolution and guide
them in further regulatory and policy implementation processes.
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