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Study Context
This study serves as a follow up to a report released by TAPTAP and UC3M in May 2020. The study 
employed a hyperlocal multivariable mobility analysis to assess the risk of provinces across Spain 
based on mobility changes, total population density and population composition. The study crossed 
these variables with the coverage of key points of interest like hospitals, pharmacies, grocery stores and 
transportation stations in each province. 

In part two of the study, researchers from TAPTAP, UC3M and IMDEA Networks, analyze interprovincial 
mobility in Spain during the first 5 months of 2020. The study splits the time frame into three phases 
to establish a baseline for comparison (1) the period prior to COVID19 (2) the confinement period during 
COVID and (3) the period in which mobility restrictions begin to relax throughout the country. We will refer 
to these timeframes as Pre, During and Post.
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Topline Conclusions 

When compared to the PRE COVID time period, interprovincial mobility during 
confinement dropped by 67%1 and has since increased by about 18% in the POST 
phase.

Certain provinces have a much greater natural inclination towards interprovincial 
mobility than others.

In Huelva, Álava and La Rioja, POST COVID interprovincial mobility has increased by 
50%, 48% and 42%, respectively, whereas in Ciudad Real, Las Palmas and Cáceres 
the increases are nominal, having remained below 3.5% between the three.

The vast majority of trips outside the province of habitual residence are destined for 
the closest provinces and cities.

The aggregate of mobility originating in Madrid or Barcelona to other provinces is 
nearly equal to the aggregate of mobility attracted to these cities from other provinces.

Madrid and Barcelona are the most common destinations in the POST period.

An interprovincial mobility analysis can help stakeholders make informed planning 
and communications decisions over the subsequent months.

1
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1. Part 1 of this study found an overall 80% reduction in mobility. The final figure is different in this report because the time periods compared 
are different and this measures strictly interprovincial mobility not overall mobility.  
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Study Objectives

Our objective in releasing the second part to this study is to gain a detailed knowledge of mobility between 
provinces with respect to different levels of mobility restriction (no restrictions, confinement and de-
escalation) for the purpose of:

Observing and understanding how the mobility regulations adopted in Spain have 
influenced interprovincial mobility. Tracking interprovincial mobility may help 
us predict what the following months after the end of the state of alarm may 
bring with respect to risk of and preparation for transmission. It may also indicate 
changes resulting from new mobility patterns occurring after the confinement.

Helping governments and industries greatly affected by COVID regulations like 
the service economy (e.g. tourism, retail, restaurants) make better public health 
and business decisions based on data regarding the control, communications 
about and management of future outbreaks of the pandemic.

Measuring and tracking movement to create an optimal plan for the return of 
tourism in the safest way possible as it forms a significant part of the economy.

While we chose to conduct the analysis at a provincial level, this study of mobility can be implemented at 
different levels of granularity including cities or zip codes which would yield additional information.
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Methodology Summary 

To achieve our objectives, we split the analysis into three phases to establish a baseline for comparison 
to understand how restrictions (or lack thereof) are conditioning mobility behavior across and within 
provinces in Spain.

• Period prior to COVID: January 1 - March 14 (PRE)

• During heavy mobility restrictions that required a quarantine: March 15 - May 10 (DURING)

• The period after the quarantine in which regulated mobility is permitted in Spain: May 11 - May 31 
(POST)

Dividing the study into these three brackets allows us to explore the following points as they relate to 
interprovincial mobility during the various stages of COVID:

• Where does interprovincial mobility occur (to and from)? What are the origins and destinations in 
aggregate?

• What is the distribution of total  mobility?

• Can we hypothesize to explain why it occurs?
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Population Mobility
Fig. 1. Variation of national mobility, Spain. Source: Sonata LI (TAPTAP) | UC3M | Predicio

This graph displays the mobility from March to May 2020 relative to a baseline of mobility prior to COVID 
regulations. A  baseline  is  a  benchmark  figure  used  to measure standard movement patterns allowing 
us  to identify  changes  and  patterns. We observe that, while still far below the baseline, mobility is slowly 
increasing in the month of May and the gap between baseline and mobility is decreasing.

Fig 2. Variation of national mobility. Source: Sonata LI (TAPTAP) | UC3M | Predicio

This graph has been updated to reflect the month of May 2020. The graphs of Part I showed only until the end of 
April. In all provinces, the gap between the baseline and current mobility is slowly decreasing.

Provinces with the greatest variation Provinces with the largest population Provinces with the least variation
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Mobility Between Provinces Pre / During / 
Post Covid19 Regulations
Fig. 3. Mobility patterns by provinces between January and May 2020 (PRE, DURING, POST)

PRE-COVID CONFINEMENT DE-ESCALATION
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Figure 3 reflects mobility between provinces in Spain from January 1 to May 31, 2020. Each graph represents 
the province of origin, indicated in the title, and the ten most visited destination provinces. To understand and 
quantify how mobility patterns have changed, the data has been divided into three periods: PRE Covid-19 period, 
from January 1 to March 14 2, represented by the green bar; confinement period, from March 15 to May 10 3, the red 
bar; and the de-escalation period, from May 11 to May 31, the blue bar. 

The top ten destinations for each province are sorted from greatest to least mobility during the period prior to 
COVID (PRE). Thus, we directly compare how mobility between provinces has decreased since the confinement 
began and after restrictions begin to relax.

The graphs indicate that interprovincial mobility between provinces during the confinement phase (March 15 - 
May 10) dropped by roughly 67% when compared to the period prior to COVID (Jan 1 - Mar 14). From May 11, as 
confinement restrictions began to relax, mobility has grown an average of 18%.

However, when we examine certain provinces in detail, we see that some are more naturally inclined to mobility 
than others. For example, in Huelva, Álava and La Rioja, interprovincial mobility has increased by 50%, 48% and 42%, 
respectively, whereas in others, like Ciudad Real, Las Palmas and Cáceres, the increase is insignificant as mobility 
growth remains below 3.5% collectively. While we do not know the specific reasons for increases in mobility, we 
conjecture that it may be due to an increase in work activity.

Fig. 4. Significant (above average) increases in mobility from DURING to POST confinement 

Fig. 5. Nominal (below average) increases in mobility from DURING to POST confinement

Of special interest are the provinces that contain large Spanish cities (such as Madrid and Barcelona) where mobility 
was reduced by a much lesser degree than the rest. This is in all likelihood because of the greater economic and 
labor activity that occurs in and around these cities. 

Huelva - 50% INCREASE

Ciudad Real

Total mobility growth from during to post confinement across the above provinces are below 3.5% collectively

Álava - 48% INCREASE

Las Palmas

La Rioja - 42% INCREASE

Cáceres

2. The state of alarm and confinement orders began on March 15 2020.
3. The deescalation of Spain began on May 11 2020.
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Most Mobility Occurs Within The Autonomous 
Community Or To The Nearest Provinces
Fig. 6.  Aggregated interprovincial mobility analysis at the Autonomous Community level (Reopening or POST 
Phase)
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There is much uncertainty about how the next few months after the state of alarm was lifted will unfold. It is expected 
that movement patterns experienced prior to the state of alarm will be reproduced at least in part as restrictions 
increasingly relax. The data shows that the vast majority of trips outside the province of residence are to the 
closest provinces and almost always within the autonomous community (as Figure 6 corroborates). We also 
see that among all Spanish provinces, Madrid is among the top 5 most visited. This suggests that the hypothesis 
that points to citizen mobility from Madrid to other provinces as a potential cause of the spread of the pandemic in 
Spain is at least partially incomplete since mobility associated with Madrid occurs in both directions - to and away 
from Madrid - in similar volumes. 

We address this issue in greater detail in the following section.

When we examine the data at a city level, we see that the largest cities receive the most visits from neighboring 
smaller cities. For example, Madrid receives most visits from Toledo, Guadalajara, Segovia and Ávila - cities in 
nearest proximity. Barcelona, likewise, receives visits from the cities in closest proximity - Gerona, Tarragona and 
Lérida.

We also observe that movements from large cities to the most geographically peripheral areas of the peninsula 
are minimal. For example, population mobility from Madrid to provinces such as La Coruña, Ourense, Cádiz or 
Gerona is very limited, especially compared to the neighboring provinces previously mentioned. The below figures 
7, 8 and 9 shows mobility from the origin of Madrid in the PRE, DURING and POST phases:

PRE DURING POST

min      >     max
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Madrid Is A Top Attraction Even During The 
State Of Alarm

Fig. 10. Mobility between provinces in the PRE
COVID19 period

Figures 10 and 11 show the number of displacements for all provinces in the pre COVID19 period and the confinement 
period (DURING) respectively. Madrid and Barcelona are the provinces from which most trips to other destinations 
occur, which corresponds to the fact that they are the most populated provinces; however, it is important to note 
that they are also the provinces that attract the most mobility from other areas. In fact, the aggregate mobility 
originating in Madrid or Barcelona to other destinations is similar to the aggregate mobility coming into Madrid 
and Barcelona from other provinces. Again, we believe this is due to their role as the nuclei of industry and business 
in the country.

This effect is even more pronounced in the confinement phase (Figure 11), where movements between less 
densely populated provinces are greatly reduced and almost disappear, while larger cities such as Madrid, Barcelona,   
Seville and Valencia continued to attract visits.

Fig. 11.  Mobility between provinces in the period 
DURING confinement

Rows: Origin | Columns: Destination
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What can we do with this data?

The intention of this study is to explore novel ways of examining mobility at an aggregate level to help 
institutions and businesses draw conclusions about the effects of interprovincial mobility and make 
predictions about the subsequent months in which mobility and the behavior of the pandemic are generally 
unknown. Predictive models can be applied to this data for the purposes of - 

Resource Allocation

Local and national governments will need to properly distribute resources 
throughout the country and analyzing where the population is moving will 
support this distribution. 

Increase/Decrease Mobility Restrictions

By understanding the movement and population density of each province with 
respect to other provinces, governments can make informed decisions to help 
manage a potential second wave.

Tourism Management

To restore parts of the economy that depend largely on tourism, this industry can 
use the data to assess mobility, create data-driven plans for safe travel and direct 
communications according to mobility habits.
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Methodology Details

The study was carried out using location data provided by the Sonata technology owned by TAPTAP 
Digital. The data is collected through mobile applications that provide GPS latitude and longitude 
information of each device with the explicit consent of users. The GPS data tells us the provinces 
associated with each of the points (latitude and longitude) in the available dataset. We consider a 
province the place of residence of the user if they spend the majority of nights there during the observed 
period - where night is between the hours of 00:00 and 06:00. The other provinces associated with 
each user are considered places to which the user has travelled. This is an interprovincial mobility 
trip - the measurement of which is the objective of this study. The data has been processed at an 
aggregated level and mobility patterns are therefore analyzed in aggregate only - not on an individual 
level. TAPTAP Digital prioritizes data privacy rights. It is GDPR compliant and a member of the IAB 
Transparency and Consent Framework 2.0.

About TAPTAP

TAPTAP Digital is a global advertising technology company with presence in Europe, Africa, North 
America and South America. Through its proprietary platform, Sonata, TAPTAP leverages geospatial 
technology and artificial intelligence for multidimensional audience planning, omnichannel media 
activation and advanced online and offline measurement.  TAPTAP drives transparent, objective and 
tangible results for global brands and agencies in more than 85 countries. 

www.taptapdigital.com
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