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Introduction

France is one of the most popular tourist destinations in the world. More than 80 million foreign tourists visit
each year. This makes international tourism very important for the French economy. Measuring the flows of
visitors is essential for good knowledge of the sector.

Residents of Belgium, Luxembourg, the Netherlands, Germany, Switzerland, Italy, Spain and Britain account for
60 million overnight stays booked in France. These tourists come either to visit France or because they are in
transit to a neighbouring country. Over half of these visitors travel by road, in passenger cars or coaches.
Today, the method used to estimate the number of inbound visitors to continental France is to count them as
they leave the territory by taking surveys in ports, airports, cross-border trains and at road border crossings.
Surveys at road border crossings are the most difficult, especially in a country that belongs to the Schengen
Area where borders have been abolished.
Because so many international visitors arrive by road, it is important to explore some other means of counting
them.
This is why France decided to experiment with using cell phone data to help develop statistics on international
tourism. Purchases of cell phone data from the main French mobile network operator began in July 2015.
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The expression of needs for the initial project was quite simple: determine the number of international visitors,
their nationalities, and the length of their stay in France.
Discussions with the various mobile operators suggested that, in theory, it would be possible to meet the
project goal through the following requirements:
Count the number of foreign cell telephones arriving in France and measure how long they remain in
the country
Know the locations of border crossings into France
Know the means of transport used to enter the country
Identify repeat same-day visitors to avoid counting the flows of cross-border commuters.
In theory, it seemed feasible to obtain all of that information.
Indeed, cell phones can be identified by their SIM card. They can be monitored from the time they register to
the French mobile operator’s network. The point of border crossing into France, the mode of transport used to
enter France based on the arrival route, and the length of stay can all be deduced from this monitoring data.
Mobile operators know their respective market shares. So all that is needed is an assumption about cell phone
ownership and utilisation rates by inbound visitors.

In practice, however, numerous problems arise, and they are difficult to resolve.
This presentation will highlight:
The inertia of the measurement system during the calibration phase
The inaccuracies and value of cell phone data
Changing patterns and habits
The sometimes ambiguous relationship between the nationality of the SIM card and the country of
residence
The presentation will conclude that the system for recording the data needs to be redesigned, but that it is
important to take advantage of what cell phone data can tell us, as it does give evidence of presence in France.
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1. Return of experience : inertia of the measurement system during the calibration phase

Cell phone data provides results very soon after the observation period. In the case of our test, results were
available 30 days after the end of the month. However, if the necessary data is clearly defined, the results
could be available almost immediately – let’s say in just a few days. But during the calibration phase, the
system had some inertia.
For example, to ensure the anonymity of the data, “behaviours of interest” had to be defined before recording
and collating the data.

At first, we defined “overnight stay” to mean presence from midnight until 6 a.m. An “arrival” was defined as a
person spending a night in France who had not spent the previous night in France.
The data recorded from month M was to become available 30 days after the end of month M. The data was to
be examined during month M + 2, and if a change in definition was needed (such as a different border
segmentation or time window), the new data would not be recorded until month M + 3 and the results would
not be available until later.
To sum up, the months of the test programme flew by, especially since the initial results prompted us to
redefine the concepts to avoid recording the data concerning many “pseudo-tourists”.
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2. Return of experience: inaccuracies and value of measurements

The initial ambition was to develop a new measurement standard for France’s inbound tourism. However, the
early results quickly showed the limits of our approach. The data indicated more than 45 million arrivals of
tourists in July and 35 million in August. This was simply not realistic: the numbers were almost four times
higher than the ones obtained using the border survey system.

One explanation for the high number of visitors is the presence of “network-switching roamers”. This is a tricky
case. A network-switching roamer is an inbound visitor whose telephone connects preferentially with one
mobile network but occasionally with the network of another non-preferred operator. The problem is that
these telephones have already been counted in the adjustments of data to reflect the operator’s market share.
Starting in November 2015, we tried to eliminate network-switching roamers by analysing the telephone’s
“loyalty” to the network.

But the numbers were still too high. This meant either that addressing the problem of “network-switching
roamers” was not enough, or that there were also other problems.
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The comparison of arrivals data by nationality showed that there might be a problem with the breakdown by
nationality concerning Belgium and Luxembourg. Actually, we had initially believed the reverse would be true,
because the RTL antenna allows Luxembourgers to come one hundred kilometres inside the French border and
still remain connected via their home country network.

There can also be quasi-non-residents. These are residents of France who carry a foreign telephone for
business or personal use.
To address this problem, we tried to determine the usual country of residence of the telephone by monitoring
it for two months. This is a big job in terms of computer resources, and by definition, it takes a long time to
produce results. Nevertheless, it did allow us to reach a much more reasonable number of overnight stays.
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Despite all these flaws, cell phone data does provide evidence of presence in France. It is difficult to convert
cell phone signals into numbers of individuals, but it is possible to study changes in the signals, especially over a
brief period.

Hotel stay data in November 2015 (Paris)
thousands

Source: Insee-DGE, Enquêtes de fréquentation hôtelière

Cell phone data in November 2015 (France)

Source: Orange-DGE, Données de téléphonie mobile

It is reassuring to see that the curves of cell phone data and hotel stay data are similar for November 2015,
around the 13th of November when a terrorist attack took place in Paris. This shows that cell data can be used
to measure short-term changes, such as a decline in tourism flows due to a traumatic event such as a terrorist
attack.
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3. Return of experience: changing patterns and habits
Changing patterns and habits must also be taken into account when converting cell phone data into numbers
of individuals. For example, ownership rates are changing and are also different for foreign visitors. Also, in
France, we determined that French people who travel abroad use their telephone much less, especially in
active roaming mode.
Indeed, telephone use is sometimes confined to Wi-Fi situations.
The use of cell phones while traveling by French
This survey was conducted in June 2015. 4000 households were interviewed and 3,200 responded.
In total the survey includes 7,772 people who have traveled in France or abroad in the last 12 months.
The main information is:
The equipment rate of the population in cell phones;
The use of mobile phones while traveling in France;
The use of mobile phones while traveling abroad.

Almost one line per traveler, but differences by age.

People who are between 15 and 49 years: almost all have a cell phone. Between 25 and 49 years, some
people have more than one mobile phones line.
Children under 10 don’t have a mobile phone.

After 10 years, children have their first phone. Between 11 and 14 years, 67% of children have a cell phone.
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The number of people from the household and professions are also interesting variables to explain the
equipment rate of cell phone.

French people who have a cell phone don’t always use it while traveling. The French who go abroad are usually
equipped but they don’t always take their phone for travel abroad. Furthermore, even when they take it, they use
less. The use rate is lower for trips outside Europe.

To sum up, a large amount of auxiliary information is required to be able to put cell phone data to use. Some of
this information can be gathered by surveys. But we have to make sure that such surveys do not become more
complex or costly than a traditional border survey.
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4. Return of experience: SIM card nationality and country of residence
The concept of using cell phone data to study international tourism was initially based on the assumption of a
good match between the nationality of the SIM card and the country of residence of the telephone’s user. But
there is a major problem with this assumption.

Indeed, in addition to the existence of quasi-non-residents, some operators offer international mobile
subscriptions, which are ideal in border regions. For example, we explained the presence of a large number of
Luxembourg-based telephones in France by the fact that some of Luxembourg’s mobile network operators sell
competitive offers covering France, Luxembourg, Belgium and Germany. The SIM card is based in Luxembourg,
but the user of the telephone may live in France, Belgium, Germany and sometimes even in Luxembourg!
This is why the country of residence must be determined as the one in which the telephone spends the
greatest number of nights over a long period.
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5. The need to rethink the model
Based on these initial results, it seems like a better idea to count the number of overnight stays, because:
There is less statistical uncertainty around the data (fewer network-switching roamers);
The country of residence can be estimated;
Overnight stays are an additive concept, which is also used by local authorities;
It is closer to the concept of population presence for which cell phone data has been the most widely
tested.
It is important to use a constant definition of “overnight stay” in order to study the reliability of the measured
changes.
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Conclusion
In conclusion, cell phone data will not provide the new standard measurement of inbound tourism in France.
Indeed, the first estimations are too far off the actual numbers, and technological shifts are happening too
quickly to imagine that cell phone data will converge with the current measurement system any time soon.
On the other hand, cell phone data can be incorporated into the existing measurement system to streamline
border survey processes considerably thanks to the advantages it offers:
-

Cell phone data can reflect short-term changes (daily, weekly or monthly data) and can undoubtedly be
chain-linked;
Cell phone data is available just a few days after the end of the month;
The cost of cell phone data is relatively moderate, particularly when compared with the cost of a
survey. The cost of the second year of observation is about €100 000.

The subsequent phase of testing has been based on a constant definition of “overnight stay”, which was
finalised in February 2016. It should permit:
-

-

Comparisons between measurements by cell phone data and by the other available sources (such as
hotel occupancy surveys, surveys at border crossings, and airport arrivals) of changes in the number of
overnight stays over several months and over a year
Analysis of the segmentation of overnight stays in different parts of France.

If the results in terms of changes and segmentation are stable, cell phone data will simplify the survey process
(fewer people assigned to counting and fewer questions about location, for example).
It should also be possible in the near future to compare these data with payment card (or other payment
instrument) data, another potential source.
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