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ESPON scientific report 2019

• “The speed of change in Europe in economic and social terms is 
accelerating, accompanied by an increasing fragmentation of 
society and territories that implies a real threat to integration.”

• /---/
• “In ESPON we develop research to support policymakers to 

narrow this gap. It is important though to ensure that we are asking 
the right questions, those that policy-makers raise seeking to 
receive answers from the researchers.”



• Fresh scientific approaches and tools in territorial research
• iii) New data sources

• Mobile phone data: these can be used to track the movement patterns of tourists, 
residents and students and generate new territorial insights on a more granular 
scale. 

• Estonia mobile positioning data have been used to produce an official nationwide 
mobility database and investigate mobility patterns



Big Data & European Growth Corridors

• one-year-long project that addressed the challenge of data 
utilization in corridor development by analysing the potentials of 
big data for integrated territorial policy development in the 
European growth corridors



Scientific partners

• University of Turku, Finland
• University of Tartu, Mobility Lab, Tartu, Estonia



Practical needs of stakeholders

• The Regional Council of Southwest Finland (lead stakeholder), 
• the Region of Örebro in Sweden, 
• the Ministry of Economic Affairs and Communications in Estonia



Project themes

• During the first project workshop, the stakeholders identified three 
themes as the most important policy dimensions related to 
corridor development that would benefit from big data: 

1. infrastructure and connectivity planning; 
2. regional economic development, and; 
3. land-use planning



Corridor development



Mapping of 
Big Data
and AI 
landscape



Mapping the potential data sources



Case studies

1. Traffic Flows on Highway E18 in Finland
2. Project Partnerships in the EU
3. Mobile Positioning Data for an Estonian Everyday Mobility 

Database



Case 1: Traffic Flows on Highway E18 in 
Finland
• Traffic Flows on Highway E18 in Finland

• Data: Traffic intensity data detected by 79 induction loop sensors







Case 2: Project Partnerships in the EU

• goal is to analyse the open data about the EU funded regional 
development projects to create understanding about 
collaborative relationships and their characteristics across 
regional and national boundaries

• EU funded regional development programmes have a joint and 
openly available depository for the data about the projects and 
their partners, funding, themes and location. The project data 
acquired from programming period 2014-2020 contained 2353 
projects. A new dataset was generated comparing projects and 
the NUTS areas, forming a pairing for all the projects and their 
respective NUTS3 areas. 





Case 3: Mobile Positioning Data for an 
Estonian Everyday Mobility Database
• Objective: To develop methodology for everyday mobility 

database which contains the OD-matrices of movements 
between territorial communities. 

Population map of Estonia

Data: mobile positioning



Data used:

• OD-matrices are based on mobile positioning data and applied to 
road network based on Dijkstra routing algorithm and Open Street 
Map roads data. Mobile positioning data contains locations of call 
activities (Call Detail Records (CDR)) in network cells (location, 
time and random unique ID). 



Novelty of the approach:

• The mobile positioning data has high accuracy in time, the data 
allows to short-term differences (find the OD-matrices by 
months), include in addition to movements between the place of 
residence and the workplace, also other regular places and 
differentiate the movements of different social groups (gender, 
age, nationality) and the types of movers. 



Challenges:

• The main limitation of passive mobile positioning data is access to 
data, because mobile network operators are hesitant to provide 
their data and relatively long value chain of implementing mobile 
positioning data, which requires expertise from several research 
fields.



Policy implications:

• The resulting database would support mobility-related 
policymaking. 



Background and objectives

• Mobility Lab of University of Tartu 
• Ministry of Economic Affairs and Communications of the Republic 

of Estonia

• objective of the Ministry is to develop high quality database of 
mobility and traffic data covering whole Estonia.

• Developed database would be an important data input for the 
Ministry in the spatial planning decision-making process to 
answer questions related to transport and mobility



• Mobile positioning provides more accurate spatio-temporal 
information than the conventional methods, and data can be 
collected almost in real-time. 

• Passive mobile positioning has two main strengths –
longitudinality and extensive sample.

• the Mobility Lab of the University of Tartu has already a continuous 
CDR data from Estonia since 2006



Data

• Call Detail Record
• Sample > 420000
• Period: 2016 – 2018 
• Monthly OD-matrix



Anchor point model

• Regularly visited places
• Home 
• Work-time 
• Secondary
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Population in 1km regular grid
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Theorethical coverage
of mobile antennas
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Theorethical coverage
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Spatial interpolation







OD-matrix, Tartu
Destination: Tartu

|KANT_nk_or |KANT_nk_de | N|    X.x|     Y.x|      X.y|     Y.y|

|:-----------|:------------------|--------:|------:|-------:|--------:|-------:|

|Aakre Valga |Aakre Valga |      117| 627213| 6440209| 627213.0| 6440209|

|Aakre Valga |Albu Järva |        1| 627213| 6440209| 589941.9| 6555843|

|Aakre Valga |Aruküla Harju      |        2| 627213| 6440209| 561079.1| 6580363|

|Aakre Valga |Emmaste Hiiu |        1| 627213| 6440209| 418365.2| 6509690|

|Aakre Valga |Haabersti linnaosa |        5| 627213| 6440209| 535384.5| 6587643|

|Aakre Valga |Haapsalu linn |        4| 627213| 6440209| 473490.5| 6532856|



OD-matrix



Routing

Aasa ©



Next step: Routing!

Võru

Tartu



OD matrix & routing



Cross-border mobility

https://www.tandfonline.com/doi/epdf/10.1080/09654313.2020.1774514?needAccess=true
https://www.tandfonline.com/doi/epdf/10.1080/09654313.2020.1774514?needAccess=true


• Novelty
• Limitations
• Policy implications
• Recommendations





https://mobilitylab.ut.ee/OD/

https://mobilitylab.ut.ee/OD/




Thank You!
anto.aasa@ut.ee
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