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Rank Country %
1 United States 33.92%
2 Venezuela 11.00%
3 Netherlands 3.97%
4 Germany 3.96%
5 Switzerland 3.93%
6 Chile 3.82%
7 Mexico 3.66%
8 Australia 3.06%
9 Spain 2.97%
10 Italy 2.90%

Table 3. The top ten tourist origins
for Colombia in percentage of dollars
spent inside the country across all
municipalities, industries and time
periods. Mastercard insights.

Rank Country %
1 Belgium 30.23%
2 Germany 25.64%
3 United Kingdom 4.68%
4 United States 4.39%
5 Poland 3.99%
6 Switzerland 3.72%
7 France 2.42%
8 Italy 2.26%
9 Russia 1.91%
10 Australia 1.72%

Table 4. The top ten tourist origins for
Netherlands in percentage of dollars
spent inside the country across all
municipalities, industries and time
periods. Mastercard insights.

and Germany: all bordering countries. However, longer range trips still may play an important role: we
note significant expenditures in the Netherlands by US tourists, and the Netherlands itself is the third
overall tourism origin for Colombia.

We can test the importance of geographical distance, along with other distance measures, in the
destination decision of tourists. This can be done creating a simple gravity model as follows:

log(Eo,d) = α+ ρDo,d + βXo + εo,d,

where o and d are the country of origin and country of destination respectively, Eo,d is the amount
of dollars spent in d by cards issued in o, Xo is a set of variables measuring the size of the origin, Do,d a
set of reciprocal distance variables between o and d, α is a constant and ε the error term.

Table 5 reports the results of such models. We run the model for Colombia and for the Netherlands
separately, so there is no need to control for the size of the destination. We run two models for each
country, in which we disaggregate the size and the distance variables in different ways. Models 1 and 2
refer to Colombia, and models 3 and 4 to the Netherlands. Models 1 and 3 use two variables for Xo:
population and GDP per capita of the country of origin. They use only the geographical distance as Do,d.
It is calculated as a weighted combined distance between all their major cities – as supplied in [15]. In
models 2 and 4 we introduce two corrections for the distance variables: whether the two countries share
a language and how strong flight connections between them are. These variables should provide a control
for cultural affinity and actual travel effort.

For both Colombia and the Netherlands the size of the origin matters in comparable amounts. Coun-
tries with higher GDP per capita and population have greater expenditures in their destinations. Distance
has the expected negative sign: countries farther away are less likely to visit the destinations – thus lower-
ing the total amount of expenditures. The effect seems to be particularly strong for Colombia, for which
the coefficient is more than four times as high as in the Netherlands. Note that these models already
achieve an R2 of around 80%, showing that these three variables allow for useful insights as to where
tourism flows, providing an important validation about the robustness of the anonymized and aggregated
transaction data.

When adding corrections for the distance variable in models 2 and 4, we note that the two countries
experience very different dynamics. While the language variable appears to have a stronger effect in the
Netherlands, its significance is lower. This effect might be due to the different popularity of the two
languages across the world – there are around half a billion Spanish native speakers in the world, while
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Figure 5. The global map of foreign card origins traveling to Colombia (top) and to the Netherlands
(bottom). The color map is in logs: red = highest USD expenditure, white = low USD expenditure,
gray = no data – country not included in the sample –, green = country of destination. Mastercard
insights.
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Dependent variable:

log(Eo,d)

Colombia Netherlands

(1) (2) (3) (4)

log(POPo) 1.110∗∗∗ 1.037∗∗∗ 0.989∗∗∗ 0.857∗∗∗

(0.085) (0.093) (0.089) (0.097)

log(GDPPCo) 2.017∗∗∗ 2.008∗∗∗ 1.915∗∗∗ 1.727∗∗∗

(0.107) (0.110) (0.114) (0.122)

log(Do,d) −2.292∗∗∗ −1.712∗∗∗ −0.544∗∗∗ −0.244
(0.180) (0.266) (0.169) (0.178)

Common Language 1.647∗∗∗ 2.605∗∗

(0.573) (1.168)

log(Fo,d) −0.002 0.107∗∗∗

(0.044) (0.033)

Constant −2.744 −6.955∗∗∗ −13.844∗∗∗ −13.249∗∗∗

(2.231) (2.573) (2.563) (2.490)

Observations 117 117 135 135
R2 0.822 0.836 0.781 0.807
Adjusted R2 0.817 0.828 0.776 0.799
Residual Std. Error 1.479 1.433 1.691 1.602
F Statistic 173.513∗∗∗ 112.793∗∗∗ 155.777∗∗∗ 107.656∗∗∗

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

Table 5. The result of the gravity models for Colombia and the Netherlands. Mastercard insights,
integrated with publicly available data about population and GDP of countries, and CEPII’s
country-country distance measurements.

Dutch has fewer than 30 millions. On the other hand, direct flight connections seem to have no effect
for Colombia, while in the Netherlands they nullify the effect of geographical distance. this indicates the
importance of being a hub in the world air transport network.

When looking at the distribution of expenditures per country (Figure 6) we do not see the difference
in slope we observed for the municipality of destination distribution (Figure 4) – only a difference in scale.
This means that both Colombia and the Netherlands experience similar relationships with their tourist
origins. The degree with which they rely on few large originators or many small ones is about the same.

2.3 What do tourists buy?

The data allow us to look at foreign card spend by country. Each merchant is required to classify its
activities using a three digit system. Tables 6 and 7 report the top ten merchant types by expenditure
in Colombia and the Netherlands. The first takeaway is that cash usage is more prominent in Colombia:
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Figure 6. The distribution of foreign card expenditures per country of origin, for Colombia and the
Netherlands. Countries are ranked on the x axis in descending order of expenditure normalized by the
maximum expenditure (y axis). Mastercard insights.

Rank Industry %
1 ATMs 54.38%
2 Accommodations 13.64%
3 Grocery Stores 11.75%
4 Eating Places 7.39%
5 Family Apparel 7.01%
6 T+E Airlines 6.48%
7 Public Administration 6.21%
8 Miscellaneous 5.58%
9 Drug Store Chains 5.35%
10 Jewelry and Giftware 3.92%

Table 6. The top ten industries for Colombia
in percentage of expenditures across all
origins, municipalities and time periods. For
ATM we report the percentage of the total
expenditures, for other industries the
percentage of the non-ATM expenditures.
Mastercard insights.

Rank Industry %
1 ATMs 28.08%
2 Accommodations 12.25%
3 Grocery Stores 11.11%
4 Family Apparel 8.92%
5 Eating Places 6.78%
6 Automotive Fuel 6.51%
7 Wholesale Trade 4.29%
8 Home Furnishings / Furniture 3.93%
9 T+E Airlines 3.86%
10 Sporting Goods / Apparel / Footwear 2.61%

Table 7. The top ten industries for Netherlands in
percentage of expenditures across all origins, municipalities
and time periods. For ATM we report the percentage of the
total expenditures, for other industries the percentage of the
non-ATM expenditures. Mastercard insights.
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