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I. Executive Summary 
 
The EUMigraTool, an evidence-based ICT-enabled solution, is part of the ITFLOWS 

project and offers insights into migration and asylum flows through predictive and 

forecasting methods. It also warns of the potential for tensions in EU societies of 

residence by providing intuitions and sentiment analysis on public attitudes toward 

migration in specific Member States. The primary objective is to help various 

stakeholders manage migration for humanitarian reasons, for the good of society as a 

whole and migrants themselves. The ITFLOWS project's policy recommendations are 

informed by supplementary research and in-depth analysis on the causes, patterns, and 

migration choices as well as the public's perception of migration. This is the second 

report from EUMigraTool that analyse the most recent and pertinent data and focuses 

on two case studies from the tool. 
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II. Introduction 
 
The ITFLOWS project, sponsored by EU Horizon 2020, was created in response to the 

acknowledged difficulties in using computer predictive capability to predict migration 

flows and asylum seekers, as well as manage immigration to the European Union (EU). 

It specifically sought to address the issue of how such management necessitates 

providing first and second line responders, those assisting with the arrival and 

reception of migrants and asylum seekers (in mixed migration flows), as well as those 

working toward the successful integration of asylum seekers and unrecognised 

refugees who have chosen to remain in their EU societies of residence, with the 

necessary equipment. 

 

On the third and final year of the project, the fourteen project partners (representing 

civil society, business, and academia) are still researching and analysing the various 

stages of complex, non-linear migration flows to the EU, from reception through 

relocation and settlement, with a focus on humanitarian issues. The EUMigraTool 

(EMT), an evidence-based ICT enabled solution, which uses simulation and artificial 

intelligence models that are continuously validated by the project's Users Board of civil 

society organisations, local governments, and policy actors in a dynamic and iterative 

process, is the main source of its insights. Along with the tool's development, which has 

now reached TRL 6 and is actively tested in real time environment by selected users 

and organizations, policy and best practises recommendations are informed by a 

thorough analysis of the mobility decision-making, mood, and adaption of EU citizens 

and migrants. 

 

The work of ITFLOWS is divided into five distinct objectives. First and foremost, the 

research aims to provide precise estimates and forecasts regarding EU asylum seekers 

and non-recognised refugees. This is accomplished by determining the origin and 

transit countries of irregular mixed migration headed for the EU, as well as the locations 

and factors influencing immigrant integration across EU Member States, taking into 

account infrastructure and models of EU Member States, along with user-led validation 
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of the EMT. The second goal is to make EMT useful for municipalities and civil society 

organisations, and it is accomplished by using the infrastructure and models as well as 

the tool's approval by the Users Board. 

 

The third goal, which has been pursued within recognised human rights, legal, and 

ethical frameworks, is to offer policy options for management of EU asylum systems 

and irregular immigration to the EU. By researching public opinions of EU citizens 

regarding migrants, the fourth purpose is to reduce potential risks of tension and 

conflict between EU citizens and migrants. The last goal is to develop policy options for 

improving migrant and refugee integration in the EU. 

 

In the end, the EMT can be used to incorporate simulation and machine learning tools 

for migration management into routine decision-making processes at numerous 

institutional levels. It adds value by concentrating on better preparing humanitarian 

actors and migrants themselves, two social groups who are frequently identified as 

being underequipped or in need of assistance in the management of migration. In order 

to reach the diverse spectrum of stakeholders naturally involved in migration issues, 

ITFLOWS researchers are also analysing and supplementing the tool’s output data. 

After officially releasing the EMT as an application ready to be tested, this report 

focuses on two significant cases for migration in the EU, in order to test the 

abovementioned statements. 

 

This report begins with a concise summary of the architecture of the EMT and how it 

thoroughly handles migration routes to the EU. Then, it includes a comprehensive view 

and forecasts or simulations of migratory movements, as well as tensions and attitudes 

toward migrants upon arrival and settlement in the destination country by highlighting 

two of the most pertinent and effective outputs attained thus far. Shortly put, some of 

the current best-performing case studies of displacement at the countries of origin are 

linked to the most precise predictions of asylum applications from people from those 

countries of origin to EU Member States, and ,also, provides the attitudes towards 

migration in the specific destination country within the EU. The report's conclusion 
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explains how ongoing progress will enable future reports to include further details, case 

studies, and insights. 
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III. Current Architecture of the EUMigraTool 
 
Currently, the EMT consists of two main functions, namely, the Predictions and the 

Attitudes functions. The prediction function consists of three models. The small-scale 

model (SSM), which is providing predictions in the origin countries, the large-scale 

model (LSM), which provides forecasts of asylum applications for the following month 

in selected destination EU countries and the Google Trends analytics model, which 

provides three-month ahead forecasts of asylum applications on destination EU 

countries as well. The Attitudes function includes the Twitter analysis model for 

sentiment of destination EU countries towards migration, as well as an influential 

factors chart for attitudes towards migration on the destination EU countries. All these 

models depend on a wide range of open-source, freely accessible statistics selected by 

ITFLOWS researchers, including information from Twitter, Google Trends, and the 

GDELT Project, as well as data on the push and pull factors for migration and public 

views on migration. This data is deposited into a repository, where it is processed, 

cleaned, stored, managed, and maintained after being anonymised as needed. The 

ΕΜΤ’s backend, which also saves the output and results from simulations, AI models, 

and data analytics, is fed data from this data repository, specifically CKAN. The EMT's 

front-end, which is accessible to users, features sophisticated visualisations with the 

option to customise them in relation to projections, forecasts, and attitudes towards 

migration. 

 

Details regarding the models that compose the EMT can be found in public Deliverables 

of the ITFLOWS project. Specifically, Deliverables D6.2 on the preliminary release of the 

EMT, and D6.4 on the final release of the EMT. 

 

The present report intends to give relevant information to policy makers, researchers 

and general civil society. Specifically, it provides up-to-date EMT insights with two case 

studies of migration life cycles (1) from Nigeria to Spain and (2) from Venezuela to 

Spain, in light of the surrounding circumstances. It establishes a link between the origin 

country simulations in the SSM and the LSM projections of asylum seekers. The cases 
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of Nigerians and Venezuelans entering in Spain are two of the best performing bilateral 

cases so far in terms of the LSM, hence those situations were picked as case studies. 

Finally, it illustrates how attitudes work by examining the same Member State (Spain), 

in order to show how Twitter data may be used to better understand the migration 

cycle's destination stage. 
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IV. Types of migration in the EU context: datasets 
limitations 

 
Due to the nature of the EMT and its models certain limitations have been identified 

during the development process based on the available datasets. Due to the availability 

of the datasets and, most importantly, the absence of accurate and frequently updated 

datasets for migration, it has not been possible for the Large-Scale model to provide 

accurate predictions for all migration flows arriving in the EU, especially for the lack of 

data on irregular migrants. Therefore, the predictions focus only on asylum 

applications. The model is trained on asylum applications historic data from Eurostat 

and it provides predictions on asylum seekers / unrecognised refugees that would 

apply for asylum in the following month.  

 

Similar to the previous point and disclaimer, there is a very low availability of quality 

datasets, even for asylum applicants. The Large-Scale model is based on a Topic 

Modeler (LDA) by monitoring the national press. This creates limitations on specific 

countries that may not have free speech and/or the national press is either full of false 

information and/or where government censors information. An example of this is 

Eritrea, which currently does not have independent mass media in the country. This 

phenomenon also creates barriers in the cases like Ukraine, since at times of war media 

and national press are often flooded with misinformation. Moreover, the available 

datasets are not always regularly updated. Even those datasets that are getting updates 

have a very irregular update frequency. For instance, the same dataset could be getting 

monthly updates for specific countries, while other countries would not be updating it. 

This may affect the predictions of the Large-Scale model, mainly in the early weeks’ 

predictions.  

Finally, the Large-Scale model is trained on specific datasets and is bound to predict 

asylum seekers / unrecognised refugees based on the categories these datasets include. 

For example, the Eurostat dataset includes five age categories1 and four gender 

                                                        
1 These are (1)  less than 18 years old, (2) from 18 to 34 years old,(3) from 35 to 64 years old, (4) 65 
years old or over and (5) unknown age. 
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categories2, so the model can only predict these categories. One of the most common 

requests we received from the ITFLOWS Users Board is to include predictions of 

“unaccompanied minors”, but this category does not exist in the original dataset that 

the model is trained with, so unfortunately at the moment the model is not able to 

identify this category on its own and predict it. Nevertheless, it is important to highlight 

that ITFLOWS developers and researchers are always trying to find new quality 

datasets that include additional categories and, if so, models will be updated 

accordingly. 

  

                                                        
2 Male, female, other and unknown. 
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V. Case Study One: Venezuela to Spain 
 

a. Small-scale model: Origin conflict displacement to Venezuela 
 
According to the Human Rights Watch report in 2021, more than 5.9 million refugees 

and migrants, one-fifth of the 30 million people, have left Venezuela since 2015 because 

of the political turmoil, socio-economic instability and the ongoing humanitarian 

criticism that has become one of the largest displacement crises in the world (Roth, 

2021). Complex Humanitarian Emergency (CHE) suggests that Venezuelans fled to 

surrounding countries, particularly to Colombia. This emergency has become much 

more intense because of COVID-19. While COVID-19 initially brought many refugees 

back to Venezuela, shortages of fuel, electricity and clean water have caused riots and 

renewed emigration in the fall of 2020 (Center for Disaster Philanthropy, 2022). 

 

There are over 850,000 asylum-seekers that have left Venezuela worldwide. 

Approximately 4.99 million refugees remain in other countries in the Latin American 

and Caribbean regions, primarily Colombia, Peru, and Chile. While most of the 

remainder settled in North America and Southern Europe. About 2.5 million live under 

other legal forms of stay in the Americas. There has been an 8,000 per cent increase in 

the number of Venezuelans seeking refugee status worldwide since 2014 (see Figure 

1), principally in the Americas. The top countries of destination for Venezuelans are 

Colombia, the United States of America and Spain. Among other reasons, these are the 

top countries of destinations because the United States provides labour market 

opportunities for skilled and professional Venezuelans; Spain provides legal channels 

for citizenship for Venezuelans with Spanish ancestry; and Colombia’s proximity and 

policies, such as those on family and residency, facilitate Venezuelan immigration 

(Migration Data Portal, 2019). 
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Figure 1: Trend of Venezuelan asylum seekers since 2014 (UNHCR, 2022) 

According to UNHCR, Colombia hosts 1.7 million Venezuelans, more than any other 

country. Colombia officially closed its border with Venezuela in March 2020 and 

reopened its border to Venezuelans on July 1, 2021. Chile, Argentina, Ecuador, Brazil, 

Peru, and Uruguay are all new destinations and non-border countries where the 

number of Venezuelans has increased. There has also been a diversification toward 

other destination countries in Latin America. Among others are Mexico, Panama, Costa 

Rica, and the Caribbean Islands. 

 

Although Colombia remains the main destination for Venezuelans in South America, a 

large percentage of Venezuelan citizens enter Colombia in transit to third destination 

countries. This dynamic has increased in recent years. In April 2018, Peru reported an 

estimated 200,000 Venezuelan nationals in its territory. The number of Venezuelans 

has also increased in the border countries of Colombia and Brazil. 

 

Data reporting between the countries where Venezuelan refugees and migrants reside 

differs significantly. Colombia, which hosts the largest population of Venezuelans, 

reports numbers in detail by departments and, in some cases, by municipalities; data 

can be found in both UNHCR and R4V (The Regional Interagency Coordination Platform 

for Refugees and Migrants from Venezuela); it was collected successfully for source 

data input. Ecuador data can also be found on both UNHCR and R4V; R4V offers more 

reports. Even though there were numerous reports, not enough data on Venezuelans 
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residing in specific areas was available. It may be possible to do a collection of data for 

the whole country. Peru data is available in R4V. Similar to Ecuador, there is not enough 

data available to gather exact numbers of Venezuelans in specific areas over time; it 

may be possible to gather data for the whole country only. Both Ecuador and Peru 

report numbers of aid receivers in detail, but not the total numbers of Venezuelans. As 

a result, the Venezuela model is constructed to reflect the Colombia camps as 

demonstrated in Figure 2. 

 

In addition, many Venezuelans who would meet the criteria are not registering for 

refugee procedures and are instead opting for alternative legal forms of stay, which are 

easier and faster to obtain and allow access to work, education and social services 

(UNHCR, 2021). 

 
Figure 2: Overview of geographic network model for the Venezuela conflict containing 
conflict zones (red stars), intermediate towns (yellow circles) and refugee camps 
(green circles). Interconnecting roads (red lines) are obtained using the 
OpenRouteService routing tool, with adjacent black numbers indicating their length in 
kilometres 
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Figure 3: Demonstration of the simulation results validated against the actual data for Venezuela 
and error comparison for the Venezuela simulations. The average relative difference is 0.2042 
when the simulation output is compared against the actual data. However, this simulation only 
includes the asylum-seekers/unrecognised refugees in the Colombia camps 

 

b. Large-scale model: Asylum application predictions from Venezuela to 
Spain  

 

Pertaining to the routes to Europe, ITFLOWS researchers have summarised the primary 

factors and drivers that shape migratory movements that originate in Venezuela and 

proceed to Europe. As mentioned above, Venezuelans in recent years have experienced 

a significant amount of political and economic turmoil accompanied by a humanitarian 

crisis. Political unrest, accusations of corruption, political oppression have persisted in 

Venezuela ever since Maduro took office. Due to these reasons, many Venezuelans have 

decided to migrate and a significant number of them have travelled to Europe in search 

of better opportunities and a safer living environment. The journey can be long and 

difficult, with many facing dangers and uncertainties. Despite the challenges, many 

Venezuelans are determined to reach their destination, driven by a desire for a better 

life and a brighter future. Data on Venezuelan immigration from Eurostat show that 

Venezuelans most frequently choose Spain as their destination. In this regard, they can 

remain in the country and eventually acquire irregular status, taking into account that, 

as Venezuelan citizens, they are currently exempt from visa requirements when 

travelling to Spain as tourist (Okyay et al., 2021). 

 

Spain gradually established itself as a major country of destination for Venezuelans 

shortly after a considerable number of the latter began migrating to Colombia. Since 
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2017, people from Venezuela arriving at Spain have been eligible for international 

protection under the grounds of humanitarian reasons. This measure was approved 

due to the high number of asylum applications that had been received from 

Venezuelans for a few years, in order to offer temporary coverage to what was 

considered to be a significant contingent of people leaving their country in genuine 

need of assistance. One element that facilitates the integration of Venezuelan migrants 

in Spain is the fact that, after two years of residence all people from Latin America have 

the possibility to apply for nationality. In addition, a considerable part of migrants and 

asylum seekers who arrive from Venezuela to Spain do so in formative age and in the 

years that could be considerable golden for work. Public education in Spain and the 

possibility of receiving courses on professional training are some of the policies from 

which Venezuelan migrant often benefit.  

 

Family ties and support networks are essential in migration processes. In the case of 

Venezuelans moving to Spain, it is common for them to do so by a connection with 

someone who either migrated shortly before them or that has been living in the country 

for some time. The migratory history and ties between the two countries are well 

reported, dating back to the 1970s when Spanish workers moved to Venezuela to work 

on the oil industry. On certain occasions, when Venezuelan migrants do not have 

extensive financial resources, it is common for them to look for relatives or 

acquaintances already residing in Spain who can provide them temporary 

accommodation, among other things. This social connections are also useful in the 

process of finding employment or accessing the training courses mentioned above, to 

facilitate the subsequent process of integration in the labour market. And equally 

important is for them the emotional stability provided by knowing a person in a new 

context, which can sometimes seem hostile and always requires a minimum amount of 

time to be able to embrace it as one’s own.  

 

In this subchapter, insights are provided from the LSM to understand deeper the 

patterns of migration movements. LSM is useful because it includes prediction 

intervals, which express the uncertainty in the forecasts. Without prediction intervals, 
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it is impossible to know how accurate the forecasts are. However, by including 

prediction intervals, it is clear how much uncertainty is associated with each forecast. 

The wider the interval is, the less confidence the forecast has. LSM also provides 

additional 95% confidence intervals for every point forecast, meaning that 95 out of 

100 true values of recorded asylum applications will fall within the interval. 

 

The case of migration from Venezuela to Spain is fairly accurate in terms of forecasting. 

As observed in Figure 4 below, the point forecasts are accurate and effectively reflect 

the various fluctuations of the dependent variable under study. Although the 

confidence intervals are accurate, they cover a wide range. As of the time this report is 

written the case of Spain happens to be one of the best performing for predictions of 

Venezuelan migrants to the EU. As shown in Figure 4, both the data point forecasts 

(dark blue) as well as the confidence intervals (light blue) explain the variance of  

asylum applications recorded by Eurostat (orange) excellently. Note that at the time of 

composing this report, the most current information on asylum applications is from 

November 2022 records. 

 
Figure 4: Predicting the number of asylum applications from citizens of Venezuela to Spain 
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VI. Case Study Two: Nigeria to Spain 
 

a. Small-scale model: Origin conflict displacement to Nigeria 
 
In 2023, the Nigerian refugee crisis will be going into its ninth year. Since violent attacks 

by the Islamist group Boko Haram started to spill over Nigeria’s north-eastern frontier 

in 2014, Cameroon, Chad and Niger have been drawn into what has become a 

devastating regional conflict. The year 2016 witnessed intensified insurgency in north-

east Nigeria, with civilians paying a heavy toll. 

 

To date, the Lake Chad Basin region is grappling with a complex humanitarian 

emergency. Over 3.2 million people are displaced, including over 2.9 million internally 

displaced persons (IDPs) in north-eastern Nigeria, over 684,000 IDPs in neighbouring 

countries of Cameroon, Chad and Niger, and 304,000 refugees in the four countries 

(Figure 5) (UNHCR, 2021). 

 

As depicted in Figure 5 below, the number of refugees in neighbouring countries surged 

in the first quarter of 2016. Hence, the simulation period for the small-scale Nigeria 

model starts on 2016-03-01 and ends on 2021-04-20 (1887 days). To construct the 

Nigeria model, the conflict locations are considered at both the first and second 

administrative levels. Hence, to make it simpler for the first iteration of the small-scale 

model, the first administrative level is expanded it to the second administrative level to 

investigate in more detail. 

 
Figure 5: Nigeria Refugees and asylum-seekers (UNHCR, 2021) 
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For the first administrative level, namely nigeria-adm1, one location for each province 

has been chosen as a conflict location at a province scale. In addition, refugee camps are 

located in the neighbouring countries at a country level. As a result, in the first 

administrative level of Nigeria, there are 37 conflict locations and 3 camps in 

neighbouring countries (i.e., Niger, Chad and Cameroon) as shown in Figure 6. 

 
Figure 6:  Overview of geographic network model for the first 
administrative level of Nigeria containing conflict zones (red circles), 
intermediate towns (yellow circles) and refugee camps (green circles). 
Interconnecting roads (red lines) are obtained using their length in 
kilometres 
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Figure 7: Overview of the first administrative level results for Nigeria. Number of asylum-
seekers/unrecognised refugees as predicted by the simulation and obtained from the UNHCR data 
for the Niger, Chad and Cameroon camps (top left and right, and bottom left graphs) and the 
average relative difference across camps between simulation and data (bottom right graph) 

 
Since there were not any data sets for the camp registrations in the neighbouring 

countries of Nigeria, the validation data sets were created manually from the reports 

published in the UNHCR data portal. As a result, in the second administrative level 

model of Nigeria, there are 37 conflict locations, 7 camps and 3 towns in the location 

graph as illustrated in Figure 8. 
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Figure 8: Overview of geographic network model for the second administrative level of Nigeria 
containing conflict zones (red circles), intermediate towns (yellow circles) and refugee camps 
(green circles). Interconnecting roads (red lines) are obtained using the OpenRouteService 
routing tool, with adjacent black numbers indicating their length in kilometres 

 
Figure 9: Overview of the second administrative level results for Nigeria. Number of asylum-
seekers/unrecognised refugees as predicted by the simulation and obtained from the UNHCR 
data for the Diffa camp (left graph) and the average relative difference across camps between 
simulation and data (right graph) 

Figure 7 and Figure 9 demonstrate the sample camp simulation compared to the 

UNHCR data and error comparison for the first and second administrative levels of 

Nigeria simulations. The average relative difference for the first and second levels are 
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0.2337 and 0.2286 respectively. It means that the second level is slightly more precise 

than the first level because of the closer routes to the camps compared to the first 

administrative level. 

 

b. Large scale model: Asylum application predictions from Nigeria to 
Spain  

 
The ITFLOWS researchers have identified and summarised the primary factors and 

drivers that are influencing migration and asylum flows from Nigeria at a regional level 

and towards the European Union (EU), shifting their focus from regional displacement 

to Europe as a destination. The existence of conflict and instability in certain regions of 

the country, particularly in the North-East, as well as other factors, have led to internal 

displacements, such as kidnapping networks. The importance of economic factors is a 

reason for Nigerian migrants to leave, considering the lack of job opportunities in 

Nigeria. The migratory routes and smuggling/facilitation practices between Nigeria 

and key transit countries such as Niger and Libya are durable and constantly changing, 

considering the evolution of national policies. EU border policies' effects in the 

Mediterranean Sea. (Okyay et al., 2021). 

 

The forecasting regarding the case of the migration from Nigeria to Spain is reasonably 

accurate. While the confidence intervals are accurate, these are fairly wide. As of the 

time this report is written, the case of Spain happens to be the best performing of the 

ones of Nigeria. This may be because migrants from Sub-Saharan African countries 

choose to travel along the Western Mediterranean Route (WMR) to enter Europe, and 

more specifically to Spain (Bolay 2021; Vecsey 2020). As shown in Figure 10, both the 

data point forecasts (dark blue) as well as the confidence intervals (light blue) explain 

the variance of the asylum applications recorded by Eurostat (orange) excellently. 
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Figure 10: Predicting the number of asylum applications from citizens of Nigeria to Spain 
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VII. Twitter NLP: Sentiment towards immigration in 
destination country – Spain 

 
According to the INE (National Statistics Institute of Spain), more than 5 million 

immigrants are registered in Spain, which is 11.7% of the total population3 since 2008. 

In Twitter, the migration as a topic was rapidly growing after 2014, as it is shown in 

Figure 11. Part of the rapid growth can be regarded to the growing number of Twitter 

users in Spain (from 3.5 to 4.4 million profiles from 2014 to 2015) according to 

Statista.4 However, while the number of Twitter profiles remained relatively the same, 

communications on migration dramatically increased over the years, which means 

there is an active and persistent discussion on the migration related issues in this social 

network. 

 

 
Figure 11: Migration as a topic in the social media communications in Spain 

The migration influx to Spain reached its peak in 2019. According to the INE, more the 

58,000 migrants were registered in Spain from Venezuela, and additional 1,640 

migrants arrived from Nigeria. In addition, according to the UNHCR data, 40,305 and 

5,840 asylum applications were submitted by Venezuelan and Nigerian nationalities 

respectively only in that year. Figure 12  shows how the asylum applications and the 

                                                        
3 https://t.ly/4xqhY 
4 https://www.statista.com/statistics/751083/twitter-number-of-profiles/ 
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number of tweets correlate. The rapidly increasing migration influx generated larger 

numbers of tweets, which remained in a relatively high level since 2019. The number 

of negative sentiments expressed in these tweets are more frequent than any other 

sentiments. However, it remained at the same level, as there is no sign of radical shifts 

based on these data how the people perceive migrations in general. This observation is 

in correlation with two independent findings made by ICMPD (Dennison et al., 2018) 

and Pew Research (Gonzalez-Barrera et al., 2019). 

 

 
Figure 12: Correlation between the number of tweets and the number of asylum applications in Spain 
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VIII. Use of the EUMigraTool in Real Environment 
 
On 3 February 2023 we tested and validated the EUMigraTool with the project Users 

Board through a live use case: migration from Mali to the EU. The Mali War is an ongoing 

armed conflict that started in January 2012 between the northern and southern parts 

of Mali in Africa5. After two short periods of cease fires, the fighting continued over the 

years destabilising the state. Mali experienced two successful coups in 2020 and 2021, 

both orchestrated by the Malian military. After the Malian coup in 2021, the 

government and French forces in the country had a falling out, with the former 

demanding the latter's withdrawal. Amid popular Malian anti-French protests and 

increasing involvement in the war by the Russian mercenary Wagner Group, the French 

withdrew their forces from the country entirely by August 15, 2022, ending their 

presence in the country. 

 

Using the EMT, we analysed a real scenario in three different stages: a) the flee from 

Mali to the neighbouring countries, b) Mali citizens asylum applications in the EU c) 

reception of migrants in specific countries, namely in France and Germany. Firstly, we 

analysed the flee after the armed conflict in Gao and Ménaka. Using the EMT distance 

drawing tool, we determined the most affected nearby camps using an estimation of 10 

days walking distance area (see Figure 13). 

                                                        
5 https://en.wikipedia.org/wiki/Mali_War 
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Figure 13: Determining the affected area using the EMT from an epicentre of an armed conflict 

 
Since crossing over the river Niger is dangerous and hard, we focused our attention to 

refugee camps Ayourou and Tabareybarey in Niger as the most likely destinations. 

Members of the Users Board used the EMT small-scale model estimations to see how 

many people is expected to arrive to these locations (see Figure 14). 
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Figure 14: Estimation of people arriving to Niger refugee camp sites 

 
The number of asylum seekers applications may wary depending on how much time 

migrants take to move forward from these camps to other destinations. The model is 

sensitive to sudden changes of events, like the Malian coup in 2021, which also resulted 

in a larger displacement of people. 

 

 
Figure 15: Prediction on the number of asylum application with Malian origin within the EU 

Figure 15 shows how the Malian conflict affects the European Union too. On the charts 

below, one can notice that the large-scale model prediction follows the main trends on 

the number of asylum applications. It most likely overestimates the actual values 
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registered by the Eurostat. Most of these asylum applications (75%) have taken place 

in France and Greece. Thus, nearly one third of the asylum applications in France have 

been submitted for people of Malian origins, so certainly Malian migration has an 

impact on the French society. 

 

 
Figure 16: Overall sentiments about migration in France over the years using Twitter data analysis 

 
Figure 16 shows the evolution of discussions over migration-related issues in France 

using the Twitter data. It shows the overall perception, and how public opinion about 

migration changes over the years from 2013 to 2022. There were several elections 

during these periods (Senate: 2014, 2017, 2020; Presidential: 2017, 2022), which 

provided opportunities to bring migration at the centre of political communications. 

During those elections, the overall number of migration related Twitter 

communications increased dramatically, while the number of asylum applications also 

raised significantly in 2019 and 2021. Moreover, the relative frequency of positive 

communication on migration is also increased by 2% during these years, meanwhile 

the relative frequency of negative communication is reduced by the same amount. 
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On average, Users Board members found the EMT information on prediction of asylum 

application very useful (scoring 7 in a scale of 1 to 10, where 10 is the most useful), and 

they also found the EMT suitable for their organisation (scoring6.8 in a scale of 1 to 10, 

where 10 is the best). They also expressed they would recommend the tool to other 

organisations (scoring 7.2 in a scale of 1 to 10, where 10 means highly recommended). 

Finally, it is interesting to add that the most frequent adjectives used by the members 

of the Users Board in association with the EMT have been: useful, interesting, 

ergonomic and powerful (see Figure 17).  

 

 
Figure 17: Users Board textual evaluation (using adjectives) of the EMT 
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IX. Future Considerations 
 
The first real environment validation that took place on 3 February 2023 also 

uncovered some areas where the EMT may need some improvement still. Members of 

the Users Board raised the question of whether our models could determine the transit 

routes between the origin countries and the European Union. We have actively 

investigated the question from various angles, including but not limited to the security 

of the people in transit, the ethical ramifications of such predictions, and the overall 

reliability of these models. The main technological obstacle of predicting transit routes 

is the lack of reliable, and publicly available data, which practically inhibits the 

verification and validation of model predictions. 

 

As explained above, currently the EMT supports only age and gender-based analysis of 

asylum applications. Users Board members suggested it would be useful to provide also 

information on the family status, unaccompanied minors, labour profiles, and level of 

education. However, Eurostat data (the most reliable publicly available, monthly 

updated dataset) provides only age and gender dimensions of the asylum applications. 

 

Members of the Users Board have also made several suggestions on the visualisations 

as well as the productivity aspect of the EMT. In this sense, we are considering 

improving the informativeness of certain dashboard charts of the EMT by including 

additional data, sub-charts, and filters. We are also considering introducing topic 

filters- in the attitude analysis dashboard and increasing the overall usability of the 

attitude analysis dashboard, since the Users Board considered it to be the second most 

important function, but the least ergonomic among all the EMT dashboards. 
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