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Abstract

This paper studies the difference in number of tourist arrivals between the Olympic games
and the Paralympic games in the hosting countries. Using the difference-in-differences method,
results show that there is a difference in the number of tourist arrivals between the summer
games and winter games, and that hosting the games have a bigger impact on smaller city than
on bigger one. They also show that since Vancouver 2010 the Olympic games always attracted
more tourists than the Paralympic games. The main conclusion of this paper is that there is
definitely a difference in the tourist inflow between the Olympic games and Paralympic games

and that the Olympic games attract more tourists than the Paralympic games.
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1 Introduction

The practice of sport is a universal activity and it takes nowadays an important place at
different scales: individually, nationwide and worldwide. Sport has become very popular and it
has spread thanks to the creation of events and especially mega-events that celebrate physical
achievement. The Olympic games is the most known mega-event as well as it is the biggest.

The first edition of the games took place in 1896 in Athens. The first games were based on
the Ancient Olympic games of ancient Greece. Just before the first edition, in 1894, was also
created the International Olympic Committee to rule the games. The Olympic games consist in
a two weeks competition that gathers athletes from all around the world, who represent their
own country and who rival in different sports. Nowadays the games take place every two years,
alternating between summer games and winter games. Originally, there were no winter games.
The first edition of the winter Olympic games was established in 1924 in Chamonix. Since the
games of Roma in 1960, another event has been created: the Paralympic games. The Paralympic
games are reserved for athletes with physical disabilities but they follow the same rules as the
Olympics. The main purpose of the games is to promote peace and unity thanks to sport. For
few decades now, this event takes an important place in the world and it is continually growing
in terms of athletes, broadcast and investments.

The Olympic games became an economic stake for countries that host the games.
According to the IOC, the Olympic legacy “encompasses all the tangible and intangible long-
term benefits initiated or accelerated by the hosting of the Olympic games for people, cities,
territories and the Olympic movement”. Indeed, this mega-event can impact a country in
multiple ways, such as in its revenues, its GDP, its tourism flows, its trade flows or its costs. It
then opens a whole new area of research for economists through all these variables. The games
are even more interesting to study that they cause a lot of externalities either positive or
negative. On the one hand, hosting the Olympics means for a country investment in new
infrastructure and it can increase bilateral flows between the hosting country and other countries
in terms of trade, investment or people. It also impacts positively the image of the country as
hosting the games is a sign of political and economic stability. All of these are the tangible and
intangible benefits that the IOC is referring to. On the other hand, the Olympic games can be a
source of negative externalities that the IOC seems not to take into account. For example, it is

common that the games lead to population displacements in order to build the new structures,
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it also increases the pollution and sometimes hosting the Olympics leads to an increase of the
misdemeanor and the criminality because of the high number of tourists.

As there is a large number of phenomena that are linked to the Olympic games, researchers
used the games to elaborate theories related to the mega-event and they estimated the impact of
the games on several variables and through several angles. However, no research has ever been
conducted linking or comparing the Olympics and the Paralympics. It is still an important area
that needs to be considered and which should be delved into as the Paralympics and the

parasports in general are being more and more promoted and as they touch a growing audience.

2 Literature Review

Hosting a mega-sport event such as the Olympic games has always been more appealing
since the end of the 1980’s. Numerous studies have been conducted focusing on the impact of
these mega-events on the tourism industry. The tourism legacy is a determinant factor for a
candidate city when bidding for the organisation of the Olympic games. While the budget of
organising the Olympics reaches record -Sochi were “the most expensive games of all times”
costing over $50 billion (Andreff, 2013; Baumann and Matheson, 2013)- the benefits from
tourism on the short and the long run are the major argument of bidding cities to counterbalance
the overspendings (Vierhaus, 2018; Song, 2010). This belief is emphasized by the International
Olympic Committee (I0C) which says that tourists will keep on coming in the country to visit
the Olympic venues (Rose and Spiegel, 2010). Although the tourism legacy can be defined by
the supposedly increasing number of tourists, it stands also for the image of the country left by
the event, the promotion that has been made and so on. The tourism legacy should be attributed
to three factors, according to Vierhaus (2018): “first, the high priority for promotion tourism
followed by a dedicated strategy and corresponding actions; second, the impact of the media

content on the broadcasting audience; and third, the participating countries.”

2.1 The economic impact of the Olympic games

The costs and benefits induced by such an event were separated by researchers as
tangible and intangible outcomes. The tangible outcomes of the Olympics have been more often
studied than the intangible ones. Regarding the tangible costs, those which are quantifiable,
they have always exceeded one billion of dollar since the Summer Olympic games of Sydney
in 2000 (Baumann and Matheson, 2013). These costs include the construction and renovation
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of infrastructure, of venues or the transportation. Thought this method does not take into
account less measurable costs and benefits, such as the creation of jobs, the enhancement of the
country’s image, or the benefits gain from the increase of tourism (Flyvberg et al, 2016). These
benefits are better evaluated through studies on intangible costs, thanks to the contingent
valuation method (Walton et al., 2008).

Some researchers realized that we cannot calculate the entire impact of the Olympic
games on the economy without studying the intangible costs, although they are difficult to
evaluate. Walton et al. (2008) was based on a survey conducted in the periphery of London, in
Bath, after London was designated as host city for the 2012 summer Olympics. Over the
respondents, 61% believed that hosting the Olympics would generate a “feel-good factor” for
the country but more than 40% thought that the money invested in the Olympic games would
be better spent elsewhere. The general results show that UK inhabitant will be willing to pay

for the summer Games as they think that they will be positive intangible effects.

2.2 Olympic games and tourism

Looking now more precisely to the outcomes linked to tourism, the literature has studied
the impact of the Olympics on the tourism throughout several angles. The main debate is related
to whether Olympic games have or not a significant positive impact on tourist arrivals on the
short and on the long run, previous and after the event has taken place.

The researchers have tried to analyse what are the determinants that motivate tourists to
attend the Olympic games. First, a differentiation has to be made between sport tourism and
tourism sport (Vetitnev et al., 2016). Sport tourism relates to visitors who travelled mainly for
the sport event, those for whom participating to the Olympic games is their primary activity.
Tourism sport is linked to the idea that visitors travelled to a country and participated to sport
events as a secondary activity, but it was not the main purpose of their trip. Second, studies
have shown that the tourist arrivals were dependant of other variables such as if the hosting
countries share similar language, common currency or common borders with the origin country
of the visitors (Fourie and Santana-Gallego, 2011; Vierhaus, 2018). Another factor that drives
visitors to travel to a country is whether their origin country has been chosen to host the next
Games. It was the case during the Lillehammer Winter Games in 1994. There was a relatively
large share of visitors originated from Japan and the US, to forecast how the Atlanta 1996 and
Nagano 1998 Games could be like (Teigland, 1999). The period during the year when the games

are held has also an impact. Organizing the Olympic games during the peak-off season would



Linnasus University

Sweden

be more relevant than during the peak season, as the predicted number of tourists would increase
by 18% in the first case (Fourie and Santana-Gallego, 2011).

While studying the impact of tourism on host cities, researchers noticed that mega-sport
events not only affected a country when winning the bid, but also when losing it. This was
theorised by Rose and Spiegel (2010). They showed that bidding cities send a policy signal
when they are candidates that leads to a boost in trade around 20% (Rose and Spiegel, 2010).
This theory was then applied to tourism by Fourie and Santana-Gallego (2011) and Vierhaus
(2018). They find evidences supporting Rose and Spiegel’s signal theory. According to their
study, Fourie and Santana-Gallego (2011) pointed out that there is a strong correlation between
bidding for a mega event and an increase in the number of tourist arrivals: being an unsuccessful
candidate still promotes tourist arrivals by 3,4% (Fourrie and Santana-Gallego, 2011). The same
results were found by Vierhaus (2018). Obviously, this increase is relatively greater when
winning the bid.

Previous literature has compared the tourist arrivals between the winter Olympic games
and the summer Olympic games. Ambivalent results have been found. While some researchers
showed that the impact of winter Olympic games was not significant on the economy of the
host country (Rose and Spiegel, 2010, Vierhaus, 2010, Gaudette et al., 2017), other went further
in their studies and concluded that the winter Olympic games have a negative impact on tourism
(Fourie and Santana-Gallego, 2011). Whereas hosting the summer Olympic games would
increase the visitor inflow by 20% the winter Games would decrease it by 7% (Fourie and
Santana-Gallego, 2011). On the contrary Grubben et al. (2012) found no significant increase in
passenger arrivals for three out of four summer Olympics and a positive shift in the passenger
arrival during the period of the winter Olympics in three out of four cases: Albertville 1992,
Lillehammer 1994 and Vancouver 2010. Only Turin 2006 did not show a positive shift
(Grubben et al,, 2012). This was confirmed by Teigland’s findings (1999) about the
Lillehammer Olympics in 1994. There had been an increase by 80% in the host community’s
guest night during the event, which can be attributed to an increase in visitor. This pattern was,
in the case of Lillehammer 1994, due to a 10% increase in foreign demand for accommaodation,
while the national demand declined by 9% (Teigland, 1999).

This last result raises a negative impact of the Olympic games that has not been precisely
studied but was always inherent in previous literature: the fact that organising a mega-event
would lead to a displacement of non-Olympic tourists by Olympic visitors, known as the
displacement effect (Moss et al., 2019). Grubben et al. (2012) explained this tourism crowding

out effect as “a result of local tourists that leave the area during the Olympics, tourists that
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cancel a visit due to the Olympics, and tourists that delay a visit”. Teigland adds that locals
could move to avoid congestion problem (Teigland, 1999).

Last but not least, contributions have been made about the impact of the Olympic games
on tourist arrivals on the short run compared to the long run. Once more, opinions were divided
about this matter (Gaudette et al., 2017). On the first hand, Fourie and Santana-Gallego (2011)
found a positive impact during the year of the event of 19% on international tourist arrivals.
Three years before the event, their results predicted that there would be 16% visitors more and
up to 17% the year before the event. On the other hand, they found no significant result for a
post-event impact (Fourie and Santana-Gallego, 2011). These results were confirmed by the
findings of Grubben et al., (2012), who found no evidence of a sustained shift in tourism
arrivals, either for winter games or for summer games. It reflects what happened during the
2008 Beijing summer Olympics. The number of visitors recorded in 2008 decreased from 4.36
million to 3.79 million compared to the 2007 level (Singh and Zhou, 2016; Vierhaus 2018;
Moss et al., 2019). However, it was later attributed to the 2008 financial crisis.

Other researches argued that there is a positive long-run effect of hosting such a mega-
event, but this effect is limited in time. According to Song (2010), it is limited up to four years.
It would be enlightened by the fact that the Olympic games are too short to bring a long-term
positive effect (Grubben et al., 2012). More recent studies have provided another outcome.
Using the same method as Song and Fourie and Santana-Gallego, Vierhaus (2018) came across
a consistent Olympic tourism effect. His paper showed a significantly high increase in tourist
arrivals the year of the event by 41,4%, and also a sustain increase during 8 to 20 years after
the Olympics, by 25,9% in average. Even though these results hold for the summer Olympics,
there are also significant for the winter games but there are less important as the number of
visitors would increase by 2,5% in the 5 to 8 years following the event.

The previous literature about the impact of the Olympic games is wide and rich. There
are still several debates whether this impact is positive or insignificant, especially in the matter
of tourism. Though an aspect has never been studied nor cited in any survey, whether the
Olympic games and the Paralympic games have a different impact on tourism. This research
paper will attempt to delve this question, as the Paralympic games have grown significantly
through the past decades and are considered as a mega-sport event. The next section will present
the theoretical framework. Section 4 and 5 will present respectively the data used in the paper

and the method. Then the results will be displayed and discussed in section 6.
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3 Theoretical Framework

In the previous literature, it has been shown that the question of the impact of the
Olympic games on tourism had already been studied through different angles, in the short and
in the long run. In that sense several results are expected at the different levels of time. In the
short run, the Olympic effect should increase the tourist arrivals few months before the event,
then there should be a pic at the time of the games and a sustainable increase afterward,
according to the previous literature. Although the long-term impact of one edition is not studied
here, a trend should be observed from one edition of the Olympics to another. It is likely that
more recent edition of the Olympics and of the Paralympics bring more tourists as the
technology to broadcast the games increases every year, as there are always more athletes who
attend the games and as the evolution of the means of transport make it easier to travel from
one country to another. This increase should be even more obvious for the Paralympics as it is
being more broadcasted and as the parasport federations are becoming more and more influent.

Therefore, the most common way to study this effect is to use the gravity model (Song,
2010; Fourie and Santana, 2011). This model is based on bilateral flows of goods and services
between two countries. But it was applied to several economic flows such as migration, foreign
direct investments and international trade. Song (2010) applied it to tourism as human flows

are very similar to goods and services flows. This theory uses an OLS regression, as follows:
0 )= + 1o )+

Where Y denotes the tourist arrivals in country from country at the time , measured in
number of tourists. is a dummy variable taking the value 1 if the country host the Olympic
games at the time and 0 in the other case. are control variables, added regarding what the
study wants to control for. It could be variables such as the GDP, or the distance between
countries and . It can also be a dummy variable, controlling for whether there is a common
currency between countries and , whether there is a common language, or common borders
and so on. The error term is given by and controls for other influences that may have been
forgotten in the control variables.

Researchers who run the gravity model use yearly data of tourist arrivals in function of
the origin country of the visitors. The ideal for this essay would have been to do the same but
by using monthly data of tourist arrivals with regards to their home country to differentiate the

impact of the Olympics and the Paralympics. However, this kind of data were not available in
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any database even in the one from UNWTO. They were available for European country on
Eurostat, but it will not have been enough as pair of country were required and there would not
have been enough variables. It was then decided to give up on this option though it would have
mooted the most relevant results. Therefore, we will use a difference-in-differences method to

compare the impact of the Olympic games and the Paralympic games on inbound tourism.

4 Data

As this essay tries to identify whether there is a difference between Olympics and
Paralympics in their attractiveness for tourists, the data needed are the inbound flows of visitors
in Olympic games hosting countries. In order to see the difference between the two events, they
cannot take place the same month. There has to be at least one-month difference between the
Olympics and the Paralympics. As shown in table 1, the official dates were given by the 10C,
some editions could not be studied:

Table 1: Date of the Olympic and the Paralympic games of the last 10 editions

Year Location Date of the Date of the Difference @ Difference

Olympics Paralympics in days in month
2000 Sydney From 15/09 to 18/10 to 29/10

1/10 17 0
2002 Salt Lake City 8/02 to 24/02 7/03 to 16/03 1
2004 Athens 13/08 to 29/08 17/09 to 28/09 1
2006 Turin 10/02 to 26/02 10/03 to 19/03 1
2008 Beijing 8/08 to 24/08 6/09 to 17/09 1
2010 Vancouver 12/02 to 28/02 12/03 to 21/03 1
2012 London 27/07 to 12/08 29/08 to 9/09 17 0
2014 Sochi 7/02 to 23/02 7/03 to 16/03 1
2016 Rio de Janeiro 5/08 to 21/08 7/09 to 18/09 1
2018 Pyeongchang 9/02 to 25/02 9/03 to 18/03 1

Source: Olympic games official website and Paralympic games official website

There is no difference between the month when the Olympics took place and the month when
the Paralympics took place in two cases: for Sydney 2000 and London 2012. It was therefore
decided not to consider these editions as no comparison would have been possible.

Another issue was faced regarding the choice of which edition of the Olympics to delve
into or not: the availability of the data. Although almost all countries release data about monthly
tourist inbounds, some do not, like Russia. It was, once again not possible to study the 2014
Sochi games due to the lack of the data. Not exploiting Sydney 2000 will not negatively impact
this paper, as these Olympics happened almost 20 years ago from now, and the promotion and
the craze behind the Olympic games was not the same as it is now. However, not including
London 2012 and Sochi 2014 is more problematic as these two recent editions were the biggest

ones ever organised in terms of costs and promotion (Andreff, 2013). The results presented later
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in this paper will not be negatively affected by this lack but having them would have bring more
precision to the outcome of the essay. Still, our panel data is composed of seven treatment
countries. For each of them, the inbound flow of tourists is controlled by one to four control
countries. The sample counts 35 countries altogether, as shown in table 2 in the Appendix.

The method is decomposed in two stages, first the difference-in-differences method,
second the return to investment (see below). For the first stage, the number of tourist arrivals
per month were struck on Eurostat for European hosting countries and European control
countries. For outside Europe countries such as Brazil, China or South Korea, the data were
found on websites of the national ministry of tourism (dadosefatos.turismo.gov.br, Korea
Tourism Organisation, China national tourism Administration). The data were chosen on a
period of one year, from approximately six months before the event to six months after. For
summer Olympic games, the dataset goes from January to December whereas for winter
Olympic games, it goes from August of the previous year to July of the Olympic year. It allows
comparison on the short run before and after the Olympic games.

For the second stage of the study, the return on investment, the data needed were the cost
and the benefits of each edition of the Olympics and the Paralympics from Salt Lake City 2002
until Rio de Janeiro 2016 as shown in table 3 and table 4 in the appendix. We cannot include
Pyeongchang 2018 because of the lack of data on the costs and benefits of this last edition. This
information could be found at the International Olympic Committee library in the Olympic
marketing fact file and on “Going for the Gold: The economics of the Olympics” (Baade and
Matheson, 2018).

5 Method

The main objective of this paper is to estimate whether the Paralympics and the Olympics
have a different impact on inbound tourists. Ideally, the methodology used would have been
the gravity model, explained in section 3. However as previously mentioned, due to the lack of
data, another method had to be used. Instead, it was decided to run a difference-in-differences,
shown in the next subsection and to compare the return on investment of the Olympic games

and find out if there is a relationship with the number of tourist arrivals.
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The difference-in-differences is usually applied when studying the effect of a shock or a
reform. It allows to compare the periods before and after an event, and to estimate the true effect

of this event thanks to a control group which is not exposed to the shock, as illustrated in the

graph 1:

Graph |: Theoretical illustration of a difference-in-differences

Tourist arrivals
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Time
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Source: Columbia University, Mailman School of Public Health

It can be applied in the present case, considering the Olympic Games as the shock. It would
therefore allow to contrast the effect of the Olympics with the effect of the Paralympics on the
short run. The difference-in-differences is realised in two stages, first for the Olympics and then

for the Paralympics. The difference-in-differences approach is based on an OLS regression,

given by:

= o+ 1 + 5 + 3 +
Where is the dependent variable which is the natural logarithm of the tourist arrivals in
country attime . There are then three independent variables, where is adummy variable

equal to O for all the months before the Olympics (or Paralympics, PG) take place, therefore
from January to July included (from January to August included, PG) in the case of the summer
Olympic games (SOG). It is equal to 1 for all months during and after the event, so from August
to December (from September to December, PG). In the case of the winter Olympic games
(WOG), the time variable is equal to 0 from August to January included (from August to
February for the winter Paralympic games, WPG), and equal to 1 from February to July for the
WOG (from March to July for the WPG). The variable is also a dummy variable,

equal to O for the control group and to 1 for the treatment group, which is the hosting country.
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The control group is mostly composed of neighbouring countries of the host country but also
of countries where there is the same type of tourism, for instance if the country is a winter
destination or a summer destination. They must not have ever welcomed the Olympic games,
or at least not in the past fifty years. For example, in the case of Athens 2004, the control group
includes among others Italy, Cyprus, Croatia and Hungary. Last but not least, the
variable is the difference-in-differences coefficient, and it measures the interaction
between the time variable and the treatment variable and  is the error term. Regarding the
estimators, ¢ is the intercept, ; is the time fixed effect, , is the country fixed effect. 5 is
the coefficient of interest. It multiplies the interaction term and gives the difference before and

after the event has taken place. 3 can also be given by the following formula:

In order to get more precise results, the difference-in-differences formula has been
supplemented with control variables, such as the GDP and the size of the population of the
countries, and month fixed effects and country fixed effects were also added. This method is
based on the one used by Votsis and Perrels (2015). In their article, they added control variables
to their difference-in-differences in order to be more precise and to control for differences that
can occur between the treatment and the control group. The decision of adding a control variable
for the GDP and for the population comes, in this case, from the fact that they are two factors
that can impact the tourist arrivals. They were also used as control variables in the gravity model

which make them even more relevant to use here. The new formula is then:

+ 6( )+ )+
Three different regressions were run for each edition of the Olympics: the basic difference-in-
differences, the DiD with control variables and the DiD with control variables and fixed effects,
to increase the accuracy of the results and so, decrease the standard error.

The assumptions on which is based the method of the difference-in-differences is the
assumption of independence and the assumption of common trend (shown on the previous
graph). Concretely, the assumption of independence says that there are no links between two
months which means that tourists which arrived in month  will not stay in month  + 1. It also
means that no unobservable variables should affect the treatment or the control group.
Therefore, the tourists of months and + 1 are not the same individual, and they do not come

in the country for the same reasons. The assumption of common trend assumes that the number

10
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of tourist arrivals would have followed the same trend in the hosting country and in the control
countries if there were not the shock of the Olympic games. This last assumption had an impact
on Rio 2016. As there was no common trend between Brazil and the control countries before
the event, it was decided to shorter the period of study to the months from April 2016 to
November 2016, as Brazil is a very popular destination in December, while the other countries
are not.

Though the method of the difference-in-differences can be applied to this study case, it is
not the optimal one, and some drawbacks have to be pointed out. The major limitation is that
the difference-in-differences lies on the idea that the tourists which came during the Olympic
games will stay in the country during the month of the Olympic games and only this precise
month. However, in reality it is plausible that some tourists which came for the Olympics stayed
in the country during the month of the Paralympic games, and they will still be taken into
account in the difference-in-differences for the Paralympics, even though they have nothing to
do with it. The situation can be reverse, as some tourists which came only for the Paralympics
may have arrived the month before, and they will then be accounted for tourists for the
Olympics while it is not the case. This issue is due to the fact that monthly data have been used
and not daily data, because of the availability, and it may lead to an upward bias in the results.
Another drawback of the DiD method, and especially in this case, is that the treatment effect
estimators may not be independent as the assumption requires and that there may be
endogeneity. It means that there is correlation between explanatory variables and the error term.
This issue may lead to not consistent estimates, they will then not be 100% accurate. For
instance, other characteristics in the treatment group or in the control group can affect the
variable explained which is here the number of tourist arrivals.

In this regression there is causality between the explanatory variables and the dependent
variables. A cause and effect relationship exist because it is expected that explanatory variables
are causes of the number of tourist arrival. Moreover, it is possible to have reverse causality
that the difference-in-differences cannot point out which mean that explanatory variables are
causes of the dependent variable as the number of tourist arrivals is a cause of one or more of
the explanatory variables. For example, the GDP could have an impact on the number of tourist
arrivals as much as the number of tourist arrivals could impact the GDP. In this situation, a
reverse causality exists between the dependent and an explanatory variable, the cause and effect
relationship goes in both ways. Furthermore, one of the main problems of the DiD method is
that other events than the one studied can affect the treatment group and not affect the control

group. This violate the assumption of common trend between the groups.

11
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Last but not least, the identification problem should be raised. Identification relies on the
precision of the data collected for the different parameters. As the data for the parameters are
taken randomly, it is likely that the data are not exactly in line with what is needed, the
parameters will not be well identified, and the model will not be precise enough. It can be the
case in this study, looking at the data for tourist arrivals. The data chosen were the number of
tourist arrivals per month for the treatment group, yet it was assumed that all the tourists came
for the purpose of the games. Though in all likelihood a significant part of the tourists may have
nothing to do with the Olympics nor the Paralympics. It means that the explanatory variable is

not well identified as it should be or at least, it is partially identified.

5.2 The return on investment

The return on investment is used to measure the amount of money which is gained or lost
compared to the initial amount invested. The return on investment is calculated by a ratio
between the net gains of the investment and the net costs. A positive result means that the
investment is profitable while a negative result means that the investment is not profitable and
the investor has lost money. In this study case, the data used are the net gains and net costs

generated by the whole Olympic games, following this formula:

_ 10®= (%)

Here, the comparison lies on the return on investment of each editions of the Olympic games
since 2002 until 2016. The calculation of the return on investment made for this study case is
based on all the revenues received by the I0C and the OCOG from each editions, and what it
costed to these same organisations. The data found in the marketing fact file of the 10C have
been summarized in the tables 3 and 4 in the Appendix.

The purpose of studying the return on investment is to show whether there is a link between
the return on investment and the tourist arrivals. This linked, whether it exists or not, will be

explain in section 6.2 with a graph.

12
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6 Results and discussion

6.1 Difference-in-differences

Graph 2: Tourist arrivals in Brazil and in control countries in 2016
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Source: Ministry of tourism of Brazil, Bank of Mexico, Ministry of commerce of Colombia, Ministry
of tourism of Argentina and own calculations
The graph 2 shows the evolution of the tourist arrivals in 2016 in Brazil, the hosting
country, and in the control countries. The curve of the control group is based on the mean of
the tourist inflows of each control countries. The aim of the graph is to check the relevance of
our results. The main highlight of the graph 2 is that Brazil knew a pic of tourists in August
2016, at the exact time when the SOG took place. The control countries had also an increase in
tourist arrivals but it happened the month before, in July. Regarding the month of September,
when the SPG were held, the slope of the curve decreases faster in Brazil compared to the
control countries. During the whole period, the curve of the tourist arrivals in Brazil lies under
the curve of the control group, except in August when the inbound flow of tourists in Brazil
was higher than the inbound flow of tourist in the control countries in average. It is then highly
likely that hosting the Olympic games in Brazil had a positive impact on tourist arrivals, which

would not have been the case of the country had not won the bid.
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Table 5: Difference-in-differences in Rio de Janeiro (2016)

(1) (2) (3
VARIABLES Tourist arrival with control variables with FE
Olympic Games
Time 0.092 0.092 0.243%*
(0.068) (0.071) (0.046)
Treatment 0.531 -2.473%%% -
(0.900) (0.039)
DiD 0.104 0.104 0.104
(0.068) (0.071) (0.076)
log Population 2.5Tgw** -
(0.000)
log GDP 0.195%**
(0.000)
Constant 13.059*=** =1T.311%** 13.185%**
(0.900) (0.039) (0.051)
R-squared 0.717
Paralympic Games
Time 0.070 0.070 0.258%**
(0.046) (0.047) (0.040)
Treatment 0.571 -2.434%%* -
(0.883) (0.021)
DiD 0.041 0.041 0.041
(0.046) (0.047) (0.051)
log Population 2.578%%* -
(0.000)
log GDP 0.190%**
(0.000)
Constant 13.080*** -17.20]%** 13.185%**
(0.883) (0.021) (0.043)
R-squared 0.691
Observations 34 34 34
MNumber of Countries 4 4 4
Month FE No No Yes
Country FE No No Yes

Robust standard errors in parentheses
**% n() 01, #* p<0.05, * p=0.1
Source: Ministry of tourism of Brazil, Bank of Mexico, Ministry of commerce of Colombia, Ministry of
tourism of Argentina and own calculations

The first observations noticed in the graph make us think that there will be a positive
difference-in-differences coefficient for the Olympic games and a negative coefficient for the
Paralympic games. Table 5 presents the results of the difference-in-differences for the SOG and
the SPG in Rio de Janeiro in 2016. As explained in section 5, the variable of interest is the DiD
coefficient, which is equal to 0,104 for the SOG and to 0,041 for the SPG. The coefficients are
positive in both cases, which should mean that hosting the games increases the tourist arrivals
in Brazil, either in the case of the Olympics or the Paralympics. Nevertheless, the results are
not significant at conventional level (1% level, 5% level, or 10% level). Therefore, the DiD
coefficients cannot be interpreted, even when control variables and fixed effects are added.
Though, the log GDP coefficient can be interpreted. An increase by 1% of the GDP leads to an
increase of the tourist arrivals by 19,9%.
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A surprising issue had been raised in this study, which is that none of the results found
for the summer games were significant and could be interpreted, even though precise trend were
observed on the graphs, as shown in graphs 5 and 7 and table 8 and 10 in the Appendix. This
issue is even more unexpected that significant and relevant results were found for the winter

games.

Graph 3: Tourist arrivals in South Korea and in control countries in 2018
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Source: Korea Tourism Organisation, Ministry of Transportation and Communication, Japan National
Tourism Organization and own calculations

Contrarily to the summer games, the winter games are held in February and March, which
are the two months of interest here on the graph 3. As for the other graphs, there is a common
trend between the tourist arrivals in South Korea and in the control countries between August
2017 and July 2018. Though, the graph shows a breaking point in March when the tourist
arrivals increased highly in South Korea, as shown by the slope of the curve, while there is only
a small increase for the control countries. This increase matches with the Paralympic games.
Regarding the Olympic Games, there is a smaller increase in the inflow of tourist but it is still
more important in South Korea than in the control countries, where the tourist arrivals stayed
constant. The difference-in-differences should confirm what the graph points out by giving
positive and significant DiD coefficients. The DiD coefficient should also be higher for the
Paralympic games than for the Olympics, as the slope of the curve is steeper in March compared

to February.

15



Linnasus University

Sweden
Table 6: Difference-in-differences in Pyeongchang (2018)
(1) (2) (3
VARIABLES Tourist arrival with control variables with FE
Olympic Games
Time 0.017 0.063 0.054*
(0.071) (0.065) (0.014)
Treatment -0.334 -(.206%*= -
(0.436) (0.041)
DiD 0.122# 0.173%* 0.223%=
(0.071) (0.095) (0,037
log Population 1.24]%%* -31.B0B***
(0.291) (0,179
log GDP 2.311%=* -0.564
(1.079) (1.104)
Constant 14.233%%= 24 567%** J66.2T2***
(0.436) (8.001) {14.009)
R-squared 0.755
Paralympic Games
Time 0.033 0.065 0.004
(0.067) (0.059) (0.015)
Treatment -0.334 (. 2R0%== -
(0.444) (0.030)
DiDy 0.147%# 0.182%* 0.147%*
(0.067) (0LORTY (0.06T)
log Population 1. 12]%%* =31.407***
(0.228) (0.072)
log GDP -1.865** 1.175
(0.848) (0.832)
Constant 14.227*** 21.266%** 343.066%**
(0.444) (6.300) {10.487)
R-squared 0.787
Observations 36 36 36
Number of Countries 3 3 3
Month FE No Mo Yes
Country FE No No Yes

Robust standard errors in parentheses
*4% po() 01, ** p<0.05, * p<0.]
Source: Korea Tourism Organisation, Ministry of Transportation and Communication, Japan National Tourism
Organization and own calculations

Compared to the results of the SOG, the results of the WOG presented in table 6 are
almost all significant. In the first regression which was run without any control variables nor
fixed effects, the DiD coefficient is significant at the 5% level for the Paralympics and at the
10% level for the Olympics. As expected with the graph, the DiD is higher for the WPG than
for the WOG. Hosting the Olympics led to a 12,2% short run increase in the tourist arrivals,
from February 2018 to July 2018, while the Paralympics induced a 14,7% short run increase.
These results are relevant with what was shown by the graph and they raised an interesting
conclusion which is that Paralympics would bring more tourists than the Olympics. Adding the
control variables only specifies more the coefficients but it does not change their order of

magnitude. The Paralympics still attract more tourists with an increase of 18,2% at the 5%

16



Linnasus University

Sweden

significance level, while the Olympics increase the inflows of tourists by 17,3% at the 10%
significance level. Once more, the results are in line with the graph. However, the graph is
invalidated by the results of the last regression. When the fixed effects are taken into account,
the impact of the Olympics is higher than the one of the Paralympics. The WOG increase by
22,3% the tourist inflows on the short run while the tourist arrivals are only increased by 14,7%
when it comes to the WPG on the short run. Although it is surprising as it contradicts the curves,
it is still significant at the 5% level, which is even more precise than with the two previous
regressions.

Contrarily to the SOG, the results of almost all the editions of the WOG since Salt Lake
City 2002 are significant. From the tables 7, 9 and 11, it can be concluded that the Olympics
bring generally more tourists than the Paralympics since Vancouver 2010. Another observation
can be made which is that only Salt Lake City 2002 presented negative coefficients, which
means that there was a decrease in tourist arrivals (table 7, Appendix). This effect may be
explained by the fact that the winter games were less publicised in 2002 compared to nowadays.

Globally, the results of this study are relevant with what was found in previous papers.
Grubben et al. (2012) explained that there was no significant shift in tourist arrivals during the
summer games and that there was an increase during the winter games, which was confirmed
by Teigland (1999), as well as it is confirmed here. The fact that there is a positive shift around
20% in the short run right after the games is also relevant with the findings of Fourrie and
Santana-Gallego (2011). Another conclusion can be drawn from the results, which is that the
attraction in terms of tourism is linked to the size of the city that welcomes the games. The
highest the share of the country’s population living in the hosting city, the lowest DiD
coefficient and the highest likelihood of having non-significant results. It is the case for Beijing
and Athens, respectively the capitals of China and Greece, and it is the case for Rio de Janeiro.
In any of these cases the DiD coefficients are small and almost all of them are not significant.
On the contrary, smaller cities such as Salt Lake City, Vancouver or Pyeongchang have higher
and significant DiD coefficients. This division of the results matches with the separation
between the summer games and the winter games, as the summer games are usually held in

bigger cities than the winter games.

6.2 Return on investment

Since 2002, as shown in table 12, none of the Olympic games were a profitable
investment. The less unsuccessful were the 2002 games in Salt Lake City, when the return on

investment was equal to -129.12%, which means that for 1 billion $ invested 1.29 billion $ were
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lost in return. The most unprofitable investment was Sochi 2014 with a return on investment
equal to -193.69% which means that for 1 billion $ invested 1.936 billion $ were lost.

Table 12: Return on investment of the Olympic games

SALT LAKE CITY ATHENS TORING BEIING VANCOUVER LONDON SOTCHI RIO PYEONGCHANG
Cost 25 13,8 4,35 45 7.556 11,401 51 11,1
Bevenue 1,772 2418 1,723 3,738 2,7195 5.324 3,218 4,568 No data
Gain -0,728 -11,382 -2,627 -41,262 -4,8365 6,007 -47.782 -6,532
Return on investment 129,120 -182.478 -160,391 -191,693 -164,009 -153,302 -193,600 -158,847

In billion 1788
Source: The International Olympic Committee and Going for the Gold: The economics of the Olympics” (Baade and Matheson, 2018) and
own calculations

There are two main investors in the Olympic games which are the I0C and the OCOG.
Though, they do not have the same return on investment, as shown in table 13 and 14. The
investment made by the IOC is lower than the one made by the OCOG but the gain is bigger
due to the broadcasting rights, which are collected by the 10C and which are the highest
revenues generated by the games. This difference in revenues explains why since 2002, the
OCOG has negative gains and so, a negative return on investment.

On the contrary, the IOC has a positive gain but a negative return on investment since
2002. This means that even if the I0C makes profits from the games, it is not a good investment.
For example, in Torino (2006), the IOC made a gain of 439 million $ while the OCOG made a
loss of 3066 million $. Furthermore, both of them had a negative return on investment, when
the 10C invested 1 million $ they received 0,953 million $, while with an investment of 1
million $, the OCOG lost 1.869 million $.

Table 13: Return on investment of the Olympic games for 10C

SALT LAKE CITY ATHENS TORIND BELIING VANCOUVER LONDON SOTCHI RIO PYEONGCHANG
Contribution 731 1456 825 1848 1199 2414 1221 2611
Revenue 1070 1826 1264 2172 1730,5 1067 1790 1370 No data
Gain 139 270 439 124 5315 653 550 759
Retum on investment -53,625 -74. 588 -46_TRR -82.468 -55,671 -72,949 -54,590 -70,931

In million USS
Source: The International Olympic Committee and Going for the Gold: The economics of the Olympics” (Baade and Matheson, 2018) and
own calculations

Table 14: Return on investment of the Olympic games for OCOG

SALT LAKE CITY ATHENS TORIND BELING VANCOUVER LONDON SOTCHI RIO PYEONGCHANG]
Contribution 1769 12344 3525 43152 6357 RORT 49769 8489
Revenue o2 S0 459 1566 aga 2257 1428 1200 Mo data
Gain -1067 -11752 -3066 -41586 5168 -6730 -48340 -7289
Return on investment 160,317 -195,204 -186,979 -196,371 -154,442 -174,886 197,129 -185, 864

I million LSS

Source: The International Olympic Committee and Going for the Gold: The economics of the Olympics” (Baade and Matheson, 2018) and
own calculations
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All results about the return on investment are very low, for each edition the return on investment
is negative. This is not completely true and precise but it may be due to the complexity of
tracking all revenues and costs that the Olympics can generate. It is hard to track all revenues
because this kind of event can bring other type of revenue than only revenues for the games.
For example, tourists will spend money thanks to the games in tickets but they will also spend
money outside the games in food, accommodation, sightseeing tour. The Olympics games will
also bring more revenue in the long run. All these activities may not be taken into account in
the revenues calculated by the IOC. It is also hard to track all the costs because even though the
costs during the games is known, the costs after the games, in the maintain and the rehabilitation

of infrastructure for example, is not known.

Graph 9: Comparison of the return on investment with the tourist arrivals
DiD coefficient
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Source: The International Olympic Committee and Going for the Gold: The economics of the Olympics” (Baade and
Matheson, 2018) and own calculations

The graph 9 tries to point out whether there is a link between the return on investment and
the tourist arrivals. Looking more precisely to the events for which the data were available, it
cannot be concluded that there is an apparent link between the two variables. In the case of
Vancouver, the graph shows that the DiD coefficient is very high, around 50%, while the return
on investment is relatively low compared to other editions such as Beijing or Athens. It would
then be expected for the games of Salt Lake City to have a very low return on investment as the
DiD coefficient is negative. Yet, the return on investment is approximately equal to the one of
Vancouver, although the DID coefficients are completely different. It is then not possible to
conclude that there is any link between the number of tourist arrivals and the return on

investment. It is not startling as the gains from the tourist arrivals are not the most important in
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the return on investment. Moreover, a higher level of investment in the Olympics is not a cause

of a higher inflow of tourists.

7 Conclusion

It is of common knowledge that the Olympic games are the biggest mega-sport event
worldwide. A large literature focuses on the impact of such events on several economic
variables, especially on their impact on tourism. Though, none of the recent studies have tried
to compare the impact of the Olympics and of the Paralympics in any field. The aim of this
essay was therefore to raise this research question by studying the difference of impact of the
Olympic and the Paralympic games on tourism, and to try to give an answer.

Consistent conclusion with what was expected can be drawn from the different estimations
conducted. Even though the results found for the summer games were not significant in any
cases, they were for the winter games. Not surprisingly, the Olympic games tends to attract
more tourist on the short run than the Paralympic games. This observation is easily explained
by the difference of means given to the two games. Indeed, Olympics are more broadcast, they
gather more athletes, they have more sponsors compared to the Paralympics which are still not
well known despite the efforts made by the parasport federations. Still, it seems that the
Paralympic games are attracting more and more tourists in the lastest editions. Globally the
results points out that smaller hosting cities may have a higher increase in tourism than bigger
ones. It emphasize the result that the summer games attract less additional tourists than the
winter games as the summer games are taking place in bigger city than the winter games.

An underlying question has also been raised in this essay which is whether there may be a
link between the tourist arrivals and the return on investment of the games. The instinctive link
is that the more tourist attended the games, the higher the return on investment should be.
Though, no such link has been found out. The results found are in line with what the literature
review raised, which is that for most editions of the games, there is an increase in the tourist
arrivals even though it is usually more significant fot the winter games than for the summer
games.

Therefore, it is difficul to give a clear answer to the research question : indeed there is a
difference between the Olympic and the Paralympic games, but it is hard to conclude which

one tends to attract more tourists. For all the editions between 2002 and 2009 the Paralympic
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games attracted more tourist than the Olympic games but since 2010 the Olympic games brings
more tourists than the Paralympic games. Then it can be said that since those last years, Olympic
games tend to attract more tourists than the Paralympics.

Eventually this essay tried to open a new field of research regarding the Olympics and other
studies may be attempted. It could be interesting to delve into this topic through another method,
or to develop another angle of research such as the difference of investment or the impact of
parasport event on a country’s economy or even to estimate the causes of the differences in

wages between valid and disabled athletes.

21



Linnasus University

Sweden

References

Andreff, W., 2013. Pourquoi les Jeux de Sotchi seront plus colteux que prévu. La revue
internationale et stratégique, [e-journal], 97 (1), pp.109-118. Availableat : <
https://halshs.archives-ouvertes.fr/halshs-00971749> [Accessed 9 February 2019].

Baumann, R., Matheson, V., 2013. Infrastructure Investment and Mega-Sport Events :
Comparing the Experience of Developping and Industrialized Countries. College of Holy Cross

Paper No 1305. Availableat : <http://college.holycross.edu/RePEc/hcx/Baumann-

Matheson_MegaEventsDeveloping.pdf> [Accessed 9 February 2019].

Baade, R., Matheson, V., 2018. Going for the Gold: The Economics of the Olympics. Journal
of economic perspectives, [e-journal], 30 (2), pp.201-218. DOI: 10.1257/jep.30.2.201.
http://dx.doi.org/10.1257/jep.30.2.201

Eurostat, 2019. Arrivées dans des établissements d'hébergement touristiques - donnees
mensuelles. [online] Eurostat. Available at : <
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=tour_occ_arm&lang=fr> [Accessed 9
February 2019].

Flyvbjerg, B., Stewart, A., Budzier, A. 2016. The Oxford Olympics Study 2016: Cost and Cost
Overrun at the Games. SSRN, [e-journal]. DOI:  10.2139/ssrn.2804554.
https://doi.org/10.2139/ssrn.2804554

Fourie, J., Santana Gallego, M., 2011. The impact of mega-events on tourist arrivals. Tourism
management, [e-journal], 32 (6), pp. 1364-1370. DOI: 10.1016/j.tourman.2011.01.011.
https://doi.org/10.1016/j.tourman.2011.01.011

Gaudette, M., Roult, R., Lefebvre, S., 2017. Winter Olympic Games, cities, and tourism: a
systematic literature review in this domain. Journal of Sport & Tourism, [e-journal], 21 (4),
pp.287-313. DOI: 10.1080/14775085.2017.1389298.
https://doi.org/10.1080/14775085.2017.1389298

22


https://halshs.archives-ouvertes.fr/halshs-00971749
http://college.holycross.edu/RePEc/hcx/Baumann-Matheson_MegaEventsDeveloping.pdf
http://college.holycross.edu/RePEc/hcx/Baumann-Matheson_MegaEventsDeveloping.pdf
http://dx.doi.org/10.1257/jep.30.2.201
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=tour_occ_arm&lang=fr
https://doi.org/10.2139/ssrn.2804554
https://doi.org/10.1016/j.tourman.2011.01.011
https://doi.org/10.1080/14775085.2017.1389298

Linnasus University

Sweden
International Olympic Committee, 2019. Olympic marketing fact file 2019 edition. [pdf]
International Olympic Committee. Available at

<https://www.abacademies.org/journals/month-june-year-2012-vol-11-issue-1-journal-jibr-

past-issue.html> [Accessed 9 February 2019].

Madden, J., 2002. The Economic Consequences of the Sydney Olympics: The CREA/Arthur
Andersen Study. Current Issues in Tourism, [e-journal], 5 (1), pp.7-21. DOI:
10.1080/13683500208667904. https://doi.org/10.1080/13683500208667904

Maniam, B., Nichols, S., 2012. Journal of International Business Research, [online], 11 (1),

pp.135-150. Available at : <https://www.abacademies.org/journals/month-june-year-2012-vol-

11-issue-1-journal-jibr-past-issue.html> [Accessed 9 February 2019].

Moss, S., Gruben, K., Moss, J., 2019. An empirical test of the Olympic tourism legacy. Journal
of Policy Research in Tourism, Leisure and Events, [e-journal], 11 (1), pp.16-34. DOI.
10.1080/19407963.2017.1418750. https://doi.org/10.1080/19407963.2017.1418750

Rose, A., Spiegel, M., 2011. The olympic effect. The economic journal, [e-journal], 121 (553),
pp.652-677. DOI: 10.1111/j.1468-0297.2010.02407.x.  https://doi.org/10.1111/j.1468-
0297.2010.02407.x

Song, W., 2010. Impacts of olympics on exports and tourism. [pdf] Seoul : Chung-Ang
University. Available at : < http://www.jed.or.kr/full-text/35-4/5.pdf> [Accessed 9 February
2019].

Teigland, J., 1999. Mega-events and impacts on tourism; the predictions and realities of the
Lillehammer Olympics. Impact Assessment and Project Appraisal, [e-journal], 17 (4), pp.305-
317. DOI: 10.3152/147154699781767738. https://doi.org/10.3152/147154699781767738

Vetitnev, A., Bobina, N., Zelenskay, O., 2016. Analysis of tourists’ expenditures at the 2014
sochi olympic games. International Review of Management and Marketing, [online], 6 (2),

pp.227-232. Available at : <http://www.econjournals.com/index.php/irmm/article/view/1976>
[Accessed 9 February 2019].

23


https://www.abacademies.org/journals/month-june-year-2012-vol-11-issue-1-journal-jibr-past-issue.html
https://www.abacademies.org/journals/month-june-year-2012-vol-11-issue-1-journal-jibr-past-issue.html
https://doi.org/10.1080/13683500208667904
https://www.abacademies.org/journals/month-june-year-2012-vol-11-issue-1-journal-jibr-past-issue.html
https://www.abacademies.org/journals/month-june-year-2012-vol-11-issue-1-journal-jibr-past-issue.html
https://doi.org/10.1080/19407963.2017.1418750
https://doi.org/10.1111/j.1468-0297.2010.02407.x
https://doi.org/10.1111/j.1468-0297.2010.02407.x
http://www.jed.or.kr/full-text/35-4/5.pdf
https://doi.org/10.3152/147154699781767738
http://www.econjournals.com/index.php/irmm/article/view/1976

Linnasus University

Sweden
Vierhaus, C., 2018. The international tourismQeffect of hosting the Olympic Games and the

FIFA World Cup. Tourism economics, [e-journal]. DOI: 10.1177/1354816618814329.
https://doi.org/10.1177/1354816618814329

Votsis, A., Perrels, A., 2015. Housing Prices and the Public Disclosure of Flood Risk: A
Difference-in-Differences Analysis in Finland. The Journal of Real Estate Finance and
Economics, [e-journal], 53 (4), pp.450-471. DOI: 10.1007/s11146-015-9530-3.
https://doi.org/10.1007/s11146-015-9530-3

Walton, H., Longo, A., Dawson, P., 2007. A Contingent Valuation of the 2012 London Olympic
Games: A Regional Perspective. Journal of Sports Economics, [e-journal], 9 (3), pp.304-317.
DOI : 10.1177/1527002507308769. https://doi.org/10.1177/1527002507308769

Weed, M., 2014. Is tourism a legitimate legacy from the Olympic and Paralympic Games? An
analysis of London 2012 legacy strategy using programme theory. Journal of Sport & Tourism,
[e-journal], 19 (2, pp.101-126. DOI: 10.1080/14775085.2015.1053968.
https://doi.org/10.1080/14775085.2015.1053968

24


https://doi.org/10.1177%2F1354816618814329
https://doi.org/10.1007/s11146-015-9530-3
https://doi.org/10.1177%2F1527002507308769
https://doi.org/10.1080/14775085.2015.1053968

Linnasus University

Sweden

Appendix

Table 2: Sample with treatment countries and their control group

SOG WOG
Treatment group Control group Treatment group |Control group
Greece (2004) Italy USA (2002) Canada
Cyprus
Croatia
Hungary
China (2008) Japan Italy (2006) Spain
Taiwan Switzerland
South Korea Austria
Germany
Brazil (2016) Argentina Canada (2010) USA
Mexico
Colombia South Korea (2018) (Japan
Taiwan

Table 3: Revenues of the IOC and the OCOG from each edition since 2002

International Domestic
SOURCES Boradcast rights Sponsorships of | Ticketing to games | sponsorships of | Licensing Rights Total
games games
ORGANIZATION 10C IoC 0COG 0OCOG 0COG
SALT LAKE CITY T8 EXW) 183 494 25 1772
ATHENS 1404 332 228 302 62 2418
TORINO 831 433 89 348 22 1723
BELIING 1739 433 185 1218 163 3738
VANCOUVER 1279.5 451 250 6BR 51 2719.5
LONDON 2569 498 ORE 1150 119 5324
SOTCHI 1289 501 205 1189 35 3219
RIO 2R6R 502 321 848 31 4570
PYEONGCHANG No data
In million USS
Source: marketing file 2019 of the International Olympic Committee (I0C)
Table 4: Contribution from the IOC and the OCOG to each edition since 2002
SALT LAKE CITY ATHENS TORINO BELIING VANCOUVER __LONDON _ SOTCHI RIO___ |PYEONGCHANG]
10C 731 1456 825 1848 1199 2414 1231 2611 No data
0CoG 1769 12344 3525 43152 6357 8987 49769 8489

In million USS

Source: marketing file 2019 of the International Olympic Committee (I0C)
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Graph 4: Tourist arrivals in USA and in control countries in 2002
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Source: Statistics Canada, the National Travel and Tourism Office and own calculations

Table 7: Difference-in-differences in Salt Lake City (2002)

0) @ )
VARIABLES Tourist arrival with control variables with FE
Olympic Games
Time 0.188=** 0.718*** 1.229
(0.000) (0.000) (0.344)
Treatment 0.680%** 444 4(7*** -
(0.000) (0.000)
DiD -0.052%** -0.427%** -0.427
(0.000) (0.000) ()
log Population -215.763%=* -281.800%*
(0.000) (18.490)
log GDP TRIG4**= 75.564
(0.000) ()
Constant 14 0RT**+* 1,455.820%** 2.463.745%
(0.000) (0.000) (220.25T)
R-squared 0.865
Paralympic Games
Time 0.332%*=* 0.707=** 1.082
(0.000) (0.000) (0.229)
Treatment 0.712%*=* 346, T05*** -
(0.000) (0.000)
DiD 0. 116%%* -0.3p1**= -0.361
(0.000) (0.000) ()
log Population -167.902%** -22B.437%*
(0.000) (11.040)
log GDP 59.304% %= 56.737
(0.000) ()
Constant 14 043**= 1,152.050%** 2,046.611**
(0.000) (0.000) (136.035)
R-squared 0.869
Observations 24 24 24
Number of Countries 2 2 2
Month FE No No Yes
Country FE No No Yes

Robust standard errors in parentheses
*** pa(.01, ** p<0.05, * p<0.1

Source: Statistics Canada, the National Travel and Tourism Office and own calculations
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Graph 5 : Tourist arrivals in Greece and in control countries in
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Table 8: Difference-in-differences in Athens (2004)

) 2) 3)
VARIABLES Tourist arrival with control variables with FE
Olympic Games
Time -0.011 -0.011 0.125
(0.036) (0.036) (0.071)
Treatment 0.613 -0.076%=* -
(1.001) (0.023)
DiD 0.017 0.017 0.017
(0.036) (0.036) (0.039)
log Population 1.125%%* -
(0.005)
log GDP 0.601*** -
(0.036)
Constant 12.4]4%%= =141 %% 12.114%%=
(1.001) (0.356) (0.079)
R-squared 0.847
Paralympic Games
Time -0.257%=* -[.257%== 0.108
(0.078) (0.080) (0.085)
Treatment 0.586 -0.102%=* -
(0.997) (0.029)
DiD 0.101 0.101 0.101
(0.078) (0.080) (0.085)
log Population 1.125%** -
(0.005)
log GDP 0.60]1*** -
(0.036)
Constant 12.495%== =3.330%== 12.114%*=
(0.997) (0.349) (0.079)
R-squared 0.850
Observations &0 &0 60
Number of Countries 5 5 5
Month FE No No Yes
Country FE No No Yes

Robust standard errors in parentheses
**% n<0.01, ** p<0.05, * p=<0.1

Source: Eurostat and own calculations
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Table 9: Difference-in-differences in Torino (2006)
(1) (2) (3)
VARIABLES Tourist arrival with control variables with FE
Olympic Games
Time 0. 136%%* 0.135%%=* 0.271%*
(0.033) (0.031) (0.090)
Treatment 0.696 -0.379%** -
(0.653) (0.023)
DiD 0.029 0.030 -0.014
(0.033) (0.031) (0.0200
log Population LO5E*** 15.546%**
(0.005) (1.604)
log GDP -0.124%*#% ST AR2 %
(0.010) (1.048)
Constant 14 432#=# 5.177%%= 65 B4R
(0.653) (0.121) (10.036)
R-squared 0.870
Paralympic Games
Time 0.204%*=* 0.204%*=* 0.194
(0.031) (0.029) (0.156)
Treatment 0.675 -0.399%** -
(0.644) (0.022)
DiD D.0BI**=* 0.084*** 0.056
(0.031) (0.029) (0.035)
log Population 1.056*** 14.250%**
(0.006) (2.57T)
log GDP -0.130%*#* -6.001%*
(0.014) (2.237)
Constant 14 415%%# 5.337%%= -67.133%==
(0.644) (0.159) (12.823)
R-squared 0.872
Observations 60 60 60
Number of Countries 5 5 5
Month FE No No Yes
Country FE No No Yes

R.obust standard errors in parentheses
#=* n<0.01, ** p<0.05, * p<0.1

Source: Eurostat and own calculations
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Graph 7: Tourist arrivals in China and in control countries in 2008
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Table 10: Difference-in-differences in Beijing (2008)

(1) (2) ()
VARIABLES Tourist arrival with control variables with FE
Olympic Games
Time -0.008 -0.008 0.028
(0.075) (0.076) (0.175)
Treatment 2. 103 E%* =223 %= -
(0.239) (0.032)
DiD -0.009 -0.009 -0.009
(0.075) (0.076) (0.084)
log Population 0.840%** -
(0.000)
log GDP -0.B72%= -
(0.000)
Constant 13.114%== 12.794% %= 13.605%*=
(0.239) (0.032) (0.050)
R-squared 0.250
Paralympic Games
Time -0.017 -0.017 0.024
(0.090) (0.092) (0.180)
Treatment 2 18T -1.237%%* -
(0.240) (0.031)
DiD 0.005 0.005 0.005
(0.090) (0.092) (0.101)
log Population 0.840%** -
(0.000)
log GDP -0.B72%= -
(0.000)
Constant 13 1] 7%= 12.796%*+* 13.605%*=
(0.240) (0.031) (0.051)
R-squared 0.250
Observations 48 48 48
MNumber of Countries 4 4 4
Month FE No No Yes
Country FE No No Yes

Robust standard errors in parentheses
**2 no() 01, ** p<0.05, * p<0.1
Source: Korea Tourism Organisation, China national tourism Administration, Ministry of

Transportation and Communication, Japan National Tourism Organization and own calculations
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Graph 8: Tourist arrivals in Canada and in control countries in 2010
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Source: Statistics Canada, the National Travel and Tourism Office and own calculations
Table 11: Difference in differences in Vancouver (2010)
(i8] 2) (3)
VARIABLES Tourist arrival with control variables with FE
Olympic Games
Time 0.015%** 0.16T7*** 0.665
(0.000) (0.000) (0.372)
Treatment -1.834%** -52.662%** -
(0.000) (0.000)
DiD 0.49]**=* 0.506%** 0.506
(0.000) (0.000) ()
log Population S23.09] x -104.350
(0.000) (8B.007)
log GDP 0.18 1 **=* 2.249
(0.000) (2.023)
Constant 15.385%%= A02.089*** 1,194.215
(0.000) (0.000) (993.749)
R-squared 0.630
Paralympic Games
Time D.105%*=* 0.270*** 0.675
(0.000) (0.000) (0.237)
Treatment -1.790%=* ST5.TOR*** -
(0.000) (0.000)
DiD 0.505%** D.426%** 0.426
(0.000) (0.000) ()
log Population -33.630%*= -112.961
(0.000) (75.221)
log GDP 1.6R2%** 1507
(0.000) (1.729)
Constant 15.340%%= 422 115%** 1,280,053
(0.000) (0.000) (B49.473)
R-squared 0.632
Observations 24 24 24
MNumber of Countries 2 2 2
Month FE No No Yes
Country FE No No Yes

Robust standard errors in parentheses
*** p<(.01, ** p<0.05, * p=<0.1

Source: Statistics Canada, the National Travel and Tourism Office and own calculations
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