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Abstract
Multi-country (state) lottery markets have emerged worldwide as an attempt to 
revert the decline in lottery sales. These markets allow operators to offer appealing 
large prizes by combining the markets of separate lottery jurisdictions. An analy-
sis of EuroMillions’ jackpot sharing among countries of different market size shows 
that some countries tend to claim higher jackpots and achieve higher payout rates, 
while others seem to be systematically disadvantaged. This paper elaborates on 
whether this unequal jackpot distribution is caused by different demand behavior 
and market share trends in the market for EuroMillions. Evidence shows that such 
distribution of the jackpot is explained by differences in jackpot elasticity of the 
demand among countries, which causes, at the same time, variations in the market 
share and draw winning odds per country. As a result, some countries may then ben-
efit from the funds that have been contributed to the prize pool by the rest, raising 
some implicit funding issues (net payout balance) and questioning the optimality of 
jackpot sharing.
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1 Introduction

Within lottery markets, one of the most remarkable phenomena has been the preva-
lence and scale of long-odds high-prize lottery products. This type of lotto game is 
frequently state-regulated and organized as pari-mutuel gambles where all bets of 
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a particular type are placed together in a pool and payoffs are calculated by shar-
ing the pool among all winning bets after deducting taxes and operational expenses. 
Governments worldwide have consequently authorized such lotto games based on 
the public’s interest in them as an alternative method for the government to raise 
new revenue without raising taxes. However, in recent decades, the demand for lot-
tery seems to face a stage of maturity and in some cases even decline (Díaz & Pérez, 
2021). As a response and attempt to revert this trend aiming to make playing more 
attractive, lottery operators across different jurisdictions started to operate multi-
country lotteries, offering large prizes that would not be possible to offer operating 
separately. By exploiting “the peculiar scale economies of lotto” (Cook & Clotfelter, 
1993) multi-country games combine the markets of the separate lottery jurisdictions 
which make up the new lottery market1.

Following the North American successful experiences of Powerball in 1992 
and Mega Millions in 2002, on February 7th, 2004 the EuroMillions game was 
launched by a joint venture of lottery operators from France (Français des Jeux), 
Spain (Loterías y Apuestas del Estado), and the UK (Camelot). Later, on October 
8th, 2004, Austrian, Belgian, Irish, Luxembourgish, Portuguese, and Swiss lotteries 
joined the EuroMillions market. On the basis of collecting funds from lottery play-
ers across all participating countries, the EuroMillions game was expected to offer 
jackpot prizes of sufficient size to attract and increase the number of lottery players 
in a given country to an unachievable level by any domestic lottery game run in that 
jurisdiction.

Since its introduction, the EuroMillions game, like all pari-mutuel lottery prod-
ucts, has been designed to distribute a proportion of the sales revenue (50%) among 
different prize categories. Lottery operators allocate the remaining 50% to cover 
their corresponding organization costs (infrastructure, salaries, advertising, etc.) and 
to fund good causes, such as education, sports, charities, or cultural activities. In 
case nobody guesses the winning combination in a particular draw, the amount of 
the jackpot prize rolls over to the next draw, boosting the demand for the game. 
A bigger jackpot may cause current players to spend more, but also it may make 
the game more attractive to new players who might enter the market. Following the 
seminal work of Forrest et al. (2002), such a positive relationship between jackpot 
size and lottery sales has been well documented in the literature (for some recent 
references, see, among others, Combs and Spry 2019; Díaz and Pérez 2021; Gabri-
elyan and Just 2020; Polin et al. 2021).

Notwithstanding, although the increase in the demand for EuroMillions occurs 
among all operators of the game, it is however quite heterogeneous across par-
ticipating countries. Roger (2011) analyzed 197 draws of EuroMillions games 
between 2004 and 2007 and found that sales response to jackpot size sharply 

1  The term “peculiar scale economies of lotto” refers to the situation in which the game becomes 
cheaper to play the higher are the sales. Indeed, the expected value of a lotto ticket is an increasing func-
tion of scale or participation. This is because the higher are the sales the smaller is the chance of the 
jackpot to roll over to next draw as more of the possible combinations are sold. Therefore, this makes the 
expected value of a lotto ticket higher in the present draw.
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differs among countries with a prize elasticity of the demand ranging between 
0.6 and 0.9. Accordingly, it could be possible that sales increase more in certain 
countries than others, increasing the sales share of high jackpot-sensitive coun-
tries and so their odds of having a national winning player as well. Therefore, 
high jackpot-sensitive countries could benefit from the funds that have been con-
tributed to the prize pool by the rest of the countries throughout a particular draw 
cycle increasing their net payout balance. If this is the case when the jackpot is 
high those countries’ players would be ‘implicitly funded’ by players in other 
countries within the EuroMillions market.

Previous research has focused on the regressivity issue when analyzing multi-
state lottery games. Using data on sales from Powerball, Oster (2004) found evi-
dence of these kind of lottery products being less regressive at higher jackpot 
levels. In recent papers Lee et al. (2016, 2017) also demonstrate, using data from 
Mega Millions, that regressivity reduces with the size of the jackpot. Finally, 
Comb and Spry (2019) estimate income elasticities to increase with the jackpot 
size in Powerball and Mega Millions games concluding these lotto games being 
regressive. However, as far as it is known, there is no particular contribution 
about implicit transfer of funds among countries (or states) within this literature.

It should be noted that participation in EuroMillions, as in any lottery mar-
ket, is purely voluntary. Thus, it would be interesting to provide evidence about 
the current distribution of funds from prizes among countries. First, because 
EuroMillions consumers should be informed about how the game’s rules and 
design implicitly distribute the money they pay to play, a factor that may affect 
their purchase decision. And second, because this may provide the operator of 
the game an overview of the jackpot sharing, making it possible to identify the 
countries that receive the most (and the least), which may help in reviewing the 
game’s design.

All in all, this paper aims to analyze EuroMillions’ jackpot sharing among 
countries focusing on market share trends and on whether implicit transfer of 
funds among countries exist by studying the distributional consequences (across 
countries) of claimed jackpots. The potential regressivity character of the game is 
also analyzed in this paper. As far as it is known, there is no previous contribution 
in the literature analyzing the jackpot wins distribution among countries in multi-
country (or multi-state) lotteries and its relationship with the jackpot size. Indeed, 
there is no study on each jurisdiction’s net payout balance and implicit funding 
issues from jackpot wins distribution among countries in multi-country (or multi-
state) lotteries.

Why use EuroMillions data? Even though there is a lot of other lottery data about, 
e.g. about the UK National lottery, effects of covariates like GDP or unemployment 
are confounded with secular trends. The nine countries operating EuroMillions have 
very different and varying unemployment and socioeconomic contexts, which pro-
vides an interesting scenario to analyze how these factors affect lottery demand. 
Baker et  al. (2016) highlighted the relevance of modelling sales at the regional 
level stating that it may help lottery operators by providing them guidance in under-
standing market trends. In addition, as lottery tickets are usually subject to tax, it 
is important to disentangle whether this tax increase is paid disproportionately by 
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disadvantaged regions. Accordingly, for this study, data on the sales of EuroMillions 
tickets by operator for each individual drawing was collected for the period from 
2004 to 2019.

2  EuroMillions: price, prizes, and changes in game design

EuroMillions drawings were held once a week, on Friday, until May 2011, when it 
was decided to increase the number of draws per week adding Tuesday as a draw 
day. The price for a single ticket differs by country depending on the local currency. 
As of September 2016 it is set at 2.5 euros, 2.5 GBP, or 3.50 CHF. Before this date, 
the price was set at 2 euros, 2 GBP, and 3 CHF, respectively. Nowadays the game is 
operated under a monopoly market structure in Belgium, the UK, France, Ireland, 
Portugal, Spain, Luxemburg, and Austria, where there is only one lottery operator 
allowed to sell EuroMillions lottery tickets. That was also the case of Switzerland 
till 2011, since then tickets are sold by two lottery operators: Swisslos and Lote-
rie Romande - the former operates the game in the cantons of German-speaking 
Switzerland and Ticino, while the latter operates in the French-speaking cantons of 
Vaud, Friborg, Jura, Valais, Neuchâtel, and Genéve.

As previously mentioned, EuroMillions is a pari-mutuel lotto type game where 
prizes are based on each draw sales level and in which not claimed jackpots roll 
over to the next draw. The game consists in choosing five numbers from a matrix 
of fifty and two lucky stars (additional numbers) from a second matrix of twelve–1 
chance in 140 million of winning. Table 1 details the current prize structure of the 
game. Top right column shows the percentage of funds that are allocated to each 
prize category. It should be noted that for the jackpot prize category, 50% of the 

Table 1  EuroMillions prize structure

Category Correct Numbers Percentage
prize fund

Average prize amount

First matrix Stars matrix Probability of winning

1st 5 2 0.00000072% 50% or 42% 65,407,876.09
2nd 5 1 0.000014% 2.61% 415,565.76
3rd 5 0 0.000032% 0.61% 50,719.12
4th 4 2 0.00016% 0.19% 2529.20
5th 4 1 0.0032% 0.35% 148.96
6th 3 2 0.0071% 0.37% 86.16
7th 4 0 0.0072% 0.26% 50.72
8th 2 2 0.10% 1.30% 17.27
9th 3 1 0.14% 1.45% 13.06
10th 3 0 0.32% 2.70% 10.84
11th 1 2 0.53% 3.27% 8.80
12th 2 1 2.03% 10.30% 6.86
13th 2 0 4.57% 16.59% 4.17
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prize pool is allocated for the first five draws of the cycle and it falls to 42% for the 
rest of the draws within a particular draws cycle. The far right column reports the 
average prize amount per category. The average jackpot exceeds 65 million euros, 
meanwhile the second and third prizes use to distribute, on average, 415,565 and 
50,719 euros respectively. From these levels onwards, the amounts distributed per 
category are significantly reduced to 4.17 euros for the ticket holders who matched 
two numbers in the matrix.

It should also be noted that a minimum prize of 17 million euros is guaranteed for 
the first draft of each cycle (it was 15 million euros until September 2016), being a 
cycle the successive drafts that took place until one player guesses the winning com-
bination, or a “SuperDraft” is carried out. In 2016, the “Big Fridays” draws were 
introduced offering twice a year a guaranteed minimum prize of 120 million euros.

Just like there is a minimum prize, as for 2019 the prize structure also had a cap 
of 190 million euros (previously it was 185 million euros, and even before it was 
180 million euros). Once the cap was reached, if there is no jackpot winner in the 
following draw, the corresponding amount will roll down and will be distributed 
among the winners of the next category.

As for the jackpot size, Fig. 1 shows the EuroMillions jackpot values for the ana-
lyzed sample period, where a great volatility can be observed. From 2004 to 2019, 
the average jackpot was 48.7 million euros and the maximum jackpot reached was 
190 million of euros (the limit set by the game rules).

3  EuroMillions’ jackpot sharing: an insight into implicit transfer 
of funds among countries

Who are the winners and losers from EuroMillions? If demand behaves differently 
across countries and so the odds of hosting a national winning player, some coun-
tries may then systematically benefit from the funds that have been contributed to 
the prize pool by the rest of the countries. This could lead to interesting issues about 
jackpot sharing in countries of different market sizes, questioning the optimality of 
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game design and raising some concerns about implicit transfer of funds among par-
ticipant countries.

This could be first addressed by studying data for EuroMillions jackpot winners’ 
distribution and the corresponding jackpot size claimed. Table 2 shows the amount 
of the jackpot prize distributed across countries within the EuroMillions market and 
the corresponding payout rate, the amount of euros received per euro wagered, the 
number of times the country won a jackpot and its proportion. In absolute terms, 
the UK is the jurisdiction that has received the most from the jackpot pool, followed 
by Spain and France, while Luxembourg and Austria are the countries that have 
received the least. The three countries that benefitted the most are also the ones that 
concentrate most of the market size (population) leading the demand for EuroMil-
lions lottery tickets during the analyzed period. These three countries are also the 
countries that more times have won the jackpot. In particular, Spain has won the 
game 88 times, meanwhile France and United Kingdom have won the game 81 and 
77 times respectively. On the other hand, Luxembourg and Ireland are also the coun-
tries that have won the least, 2 and 15 times respectively.

Notwithstanding, one would expect that countries receive their ‘fair share’ of 
jackpot wins given their contribution to aggregate sales, i.e., the payout rate would 
be similar across countries. However, it is possible that if the sensitivity of certain 
countries’ sales to jackpot size is particularly high, then it would be expected that 
their jackpot wins would be disproportionately likely to be in high payout draws 
(Baker et al., 2016).

Such indeed has been the case. Ireland is by far the country that has the highest 
jackpot payout rate (0.44 euros per euro staked), even though it is located near the 
bottom of the sales and number of jackpots won rankings. Also, Belgium and the UK 
show a payout rate over the average. It seems likely therefore that the greater willing-
ness of these countries’ players to increase their purchases when the jackpot is high 
will have generated relatively frequent headline-making payouts to these countries 
noted an ‘implicit funding’ to these countries’ players from players in other countries.

To further elaborate on this point, each country’s net payout balance is consid-
ered. The net payout balance reflects the difference between what each country 

Table 2  EuroMillions sales, jackpot wins’ distribution across countries and payout rate

Country Jackpot received 
(million euros)

Sales (million euros) Jackpot 
payout rate

Number of 
jackpots won

Proportion of 
jackpots won

Belgium 1395.8 5844.3 0.239 35 8.71%
UK 4313.9 18393.2 0.235 77 19.15%
France 3014.8 18340.9 0.164 81 20.15%
Ireland 825.6 1860.3 0.444 15 3.73%
Portugal 2186.2 13633.9 0.160 68 16.92%
Spain 3367.1 16794.9 0.200 88 21.89%
Switzerland 909.3 4929.1 0.184 20 4.98%
Luxembourg 97.4 523.1 0.186 2 0.50%
Austria 482.6 3934.9 0.123 16 3.98%
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receives per euro wagered, weighted for the (predicted) probability of hosting a jack-
pot winner2, and that country’s contribution to the jackpot pool, weighted for the 
relative size of the country with respect to the size of the market. Figure 2 shows the 
distribution of each country’s net payout balance for all EuroMillions draws.

Obviously, as the net payout balance variable is defined, given that in general the 
expected value of lotto games is negative and that outliers are excluded, it would 
always take negative values. The closer to zero means that the country receives as 
much as it contributes, the farther away, the more it contributes than it receives. 
Clearly, Portugal and Luxembourg seem to be the losers in the EuroMillions market 
(indeed, these are the two countries with the lowest jackpot elasticity), while the 
three countries that concentrate sales of EuroMillions lottery tickets (France, Spain, 
and the UK) exhibit a more balanced net payout.

Positive net payout balance values would only occur when the jackpot size is high 
enough to generate a positive expected value. These draws, generally considered as 
outliers, are displayed in Fig. 3. As already discussed in the analysis of the jackpot 
payout ratio, Ireland is the country with the highest net payout balance when all 
draws are considered including those where the size of the jackpot allows a positive 
expected value to be offered. Certainly, when the size of the jackpot is very high, the 
luck of the leprechaun seems to be with Irish players.

In an attempt to explain observed differences, it could be argued that as sales 
increase with jackpot size more in certain countries (high jackpot-sensitive countries) 
than in others, therefore increasing their market share, it could be expected that these 
countries’ chances of having a national winning player would also increase. High 

Fig. 2  Net payout balance distribution by country, excluding outliers

2  The probability of a particular country winning the jackpot is estimated using a probit model, where 
the natural logarithm of the jackpot size and draw related controls (day of the week and time trend) are 
the unique considered covariates. Results in Appendix (Table  6) show significant differences across 
countries. While Belgium, the UK, France, Ireland, Switzerland, and Austria see their odds of hosting a 
jackpot winner increase as the jackpot increases, while the other countries do not experience significant 
effects.
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jackpot-sensitive countries could then benefit from the funds that have been contrib-
uted to the prize pool by the rest of the countries along a given draw cycle, increasing 
their net payout balance. This could raise some jackpot sharing concerns, should some 
countries’ demand be more sensitive to the jackpot size, and therefore these countries 
are more likely to win the jackpot than other countries within the EuroMillions market.

4  The market for EuroMillions and socioeconomic context

4.1  EuroMillions sales trends and market share

As mentioned, jackpot sharing and net payout balance distribution ratios could be 
explained by differences in EuroMillions consumption patterns. In order to ana-
lyze such correlation, data on sales for EuroMillions were collected by operator in 
a draw-by-draw basis from the first draw in 2004 until the one held on December 
3rd, 2019, resulting in a sample of 1271 draws. Since not all the countries joined 
the EuroMillions market at the same time, observations for those draws when Spain, 
France, and the UK were the only participant countries were removed and so the 
first 34 draws of the game are not considered in this study.

With respect to the among-country variability of EuroMillions sales, Table  3 
shows sales revenue and number of tickets sold in absolute and per capita terms 
(including autonomous cities) from 2004 to 2019. The overall revenue average is 
7.330  million euros, with four countries (UK, France, Portugal, and Spain) hav-
ing a particularly high average (well above 10 million euros). These four countries 
account (on average) for almost 80% of each draw sales. In terms of sales per capita 
Portugal is the country where the most EuroMillions tickets are sold, particularly, 
in this country 0.486 EuroMillions tickets are sold per inhabitant, i.e., for every 
two Portuguese, one EuroMillions ticket is sold. Luxembourg is the second coun-
try where EuroMillions tickets are sold the most, with 0.357 tickets per inhabitant, 
which means an average sales revenue of 0.748 euros per capita.

Fig. 3  Net payout balance distribution by country, including outliers
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Figure 4 plots each country’s sales share for each draw and jackpot level within 
the sample. The vertical axis measures the sales share of each country meanwhile 
the horizontal axis measures the jackpot (in millions of euros) reached by the game. 
This figure provides information about the sales share of each country and how it 
changes as the jackpot increases. It is evident that there are significant variations 
in market size among countries. For example, the UK, France, Spain, and Portu-
gal each account for approximately 20% of the sales share, while other countries 
contribute less than 10%. Moreover, it can also be observed that countries such as 
Belgium, the United Kingdom, and Austria increase their EuroMillions sales as the 
jackpot size increases, while France, Portugal, and Spain significantly reduce their 
sales share.

The evidence from Table 3; Fig. 4 shows that sales for EuroMillions tickets have 
enough variability in both dimensions to allow to distinguish between temporal and 
geographical effects.

4.2  Socioeconomic context

It is expected that EuroMillions sales respond to changes in market socioeconomics, 
such as each country’s GDP (income) and the population (market size). But also, 
to other socioeconomic variables including the unemployment rate, the education 
level, and the average age by gender per country which are expected to somehow 
affect the demand for lottery tickets. Particularly, some previous studies found an 
ambiguous relationship between unemployment and lottery sales, even no correla-
tion was found (DeBoer, 1990; Oster, 2004). Thus, some papers, including Mike-
sell (1994) and Scott and Garen (1994) concluded that unemployment has a positive 
effect on lottery tickets sales, while others, e.g. Blalock et al. (2007), found a nega-
tive relationship.

Table 3  EuroMillions sales

Standard deviations are in parentheses. Sales figures were deflated by each country consumer price index 
to transform them in real terms. Consequently, this variable is measured in euros of 2015

Country Average sales
(million euros)

Average sales per capita
(euros)

Average tickets 
sales (million)

Average tickets 
sales per capita

Belgium 4.578 (2.021) 0.412 (0.148) 2.164 (0.979) 0.195 (0.090)
UK 14.358 (7.952) 0.222 (0.124) 6.781 (3.904) 0.105 (0.061)
France 14.343 (6.709) 0.218 (0.104) 6.842 (3.432) 0.104 (0.053)
Ireland 1.482 (0.699) 0.321 (0.157) 0.701 (0.341) 0.152 (0.078)
Portugal 10.064 (4.990) 1.001 (0.469) 5.086 (2.620) 0.486 (0.246)
Spain 13.275 (4.076) 0.284 (0.088) 6.274 (2.173) 0.135 (0.047)
Switzerland 4.014 (1.620) 0.498 (0.213) 1.911 (0.831) 0.238 (0.110)
Luxembourg 0.403 (0.140) 0.748 (0.296) 0.192 (0.072) 0.357 (0.156)
Austria 3.075 (1.238) 0.359 (0.143) 1.447 (0.586) 0.169 (0.069)
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As for the relationship between the education level (here the percentage of the 
population with tertiary-highest level-education) and lottery sales, a number of con-
tributions including Clotfelter and Cook (1987 and, 1989), Kitchen and Powells 
(1991) and Farrell and Walker (1999) concluded that a negative correlation exists. 
However, in a more recent contribution, Han et  al. (2016) contradict these results 
finding a positive relationship. Regarding age and gender, Brochado et  al. (2018), 
using data from Portugal, concluded that elderly people tend to buy tickets of “more 
traditional” lotto games. Moreover, they found that lotteries, including EuroMil-
lions, are played more by men than women, with financial reasons as the main driver 
of the demand.

Basic descriptive statistics of the considered socioeconomic variables are 
reported in Table 4. Throughout the analyzed period, economies from the countries 
playing EuroMillions exhibit significant heterogeneity in terms of socioeconomic 
factors. Income levels (measured here as quarterly GDP per capita) in Switzerland 
or Luxembourg are clearly above the rest of the countries, while Spain and Portugal 
have the lowest GDP per capita figures. In terms of population, data suggests that 
UK, France, and Spain would be expected to concentrate sales of EuroMillions lot-
tery tickets as they account for 80% of the market size (almost 220 million inhab-
itants). Unemployment rates range between 5 and 10%, except for those countries 
that seem to have suffered most from the recent economic crises, such as Spain and 
Portugal, and, to a lesser extent, Ireland. A similar picture emerges for all countries 
regarding the percentage of the population with tertiary (highest level) education 
(with the exception of Portugal) and the age structure of the population.
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5  Exploring EuroMillions market share trends

5.1  Empirical model

The available information has a panel data structure that allows observing both 
EuroMillions lottery tickets sales and sales market share at the country level. First, a 
simple model for sales, with country and draw fixed effects and socioeconomic vari-
ables as covariates is estimated. Sales of EuroMillions tickets at the country level is 
considered as the outcome variable and the following specification is estimated by 
using the within-group estimator which allows to control for the correlation of the 
unobserved effects at the country level and the explanatory variables:

 where Yitj is the EuroMillions sales per capita in country i in draw t of year j; 
αi stands for the country fixed effects; Pt is the price of a single ticket (the same in 
euros for all countries); Xij  is a vector of the previously described covariates that 
could affect the outcome variable (GDP, unemployment rate, education level, and 

(1)ln Yitj = �i + �Pt + �Xij + �Tt + �DWt + �Jc + uit

Table 4  Summary statistics on socioeconomic variables by country between 2004 and 2019

Standard deviations are in parentheses
a GDP is measured in euros of 2015
b Percentage of population with tertiary (highest level) education

Country Quarterly 
 GDPa per 
capita
(euros)

Population
(millions)

Unemployment 
rate
(%)

Education 
 levelb
(%)

Average age 
(male)

Aver-
age age 
(female)

Belgium 8.965
(0.871)

11.111
(0.30)

7.547
(1.034)

32.035
(2.757)

42.274
(0.434)

39.986
(0.479)

UK 8.697
(0.823)

64.211
(1.911)

5.823
(1.529)

34.996
(4.233)

40.744
(0.545)

38.577
(0.395)

France 8.090
(0.535)

65.903
(1.295)

9.386
(0.914)

28.835
(3.110)

41.907
(0.966)

39.026
(0.903)

Ireland 12.342
(3.068)

4.682
(0.192)

9.629
(4.050)

36.282
(4.275)

35.891
(1.408)

35.044
(1.453)

Portugal 4.364
(0.412)

10.426
(0.107)

11.522
(3.438)

17.994
(4.078)

44.155
(1.790)

41.023
(1.801)

Spain 5.871
(0.410)

46.278
(0.854)

18.458
(5.618)

30.762
(2.770)

42.583
(1.648)

40.331
(1.798)

Switzerland 16.438
(2.618)

8.106
(0.339)

4.69
(0.412)

32.238
(4.254)

42.772
(0.731)

40.806
(0.653)

Luxembourg 21.677
(2.571)

0.548
(0.047)

5.446
(0.702)

33.181
(5.836)

39.641
(0.286)

38.455
(0.489)

Austria 9.657
(0.978)

8.548
(0.212)

5.186
(0.615)

22.613
(6.651)

43.529
(1.143)

40.949
(0.993)
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the average age by gender); Tt captures the time trend (number of draw) which 
allows the study to control for the effect of factors that may have simultaneously 
affected EuroMillions demand in all countries (this was modelled as quadratic in 
time); DWt is a dummy variable to indicate week-day draw; Jt is the natural logarithm 
of the minimum jackpot guarantee in each draw; and uit is the error term. Notice that 
the parameter of interest, measuring jackpot sensitivity is θ. Using a Hausman’s test 
we reject the null hypothesis of no correlation between the individual effects and the 
explanatory variables. This justifies the use of the within-group estimator.

Second, in order to estimate how EuroMillions market share varies across coun-
tries (use of ratio of sales avoids a lot of noise in the data) a fractional outcome pro-
bit model is estimated. Using quasilikehood estimators, fractional regressions model 
the mean of the dependent variable, each country market sales share here, condi-
tional on the aforementioned set of covariates-including now the population-(Papke 
& Wooldridge, 1996, 2008):

where now Sijt is the sales share in country i in draw t of year j.

5.2  Results

Table 5 shows the estimated coefficients for both the fixed effects model and the frac-
tional outcome probit model. Since sales of lottery tickets depend on jackpot size but 
also contribute to jackpot pool-prizes are based on a percentage of sales revenue-the 
use of jackpot size may raise endogeneity issues. Instead, it is proposed to use the 
amount of the rollover (which is equal to Jt−1 when there is no jackpot winner in the 
immediately previous draw) or the minimum guaranteed jackpot that is offered in a 
given draw when there has been a winner in the immediately previous one. This pro-
vides an exogenous measure of each draw (minimum) jackpot that leads to estimated 
elasticities to be interpreted as lower bounds. The first column reports the estimation 
results of the specification in Eq. (1), where the dependent variable is the log of the 
EuroMillions per capita sales. Overall, the estimated lower bound of the jackpot elas-
ticity of the demand for EuroMillions is 0.286. In order to disentangle whether some 
differences among countries exist, the model in Eq. (1) is re-estimated but including 
interaction terms between the minimum-jackpot size and a set of country dummies 
(Luxembourg is the reference country). Results in the second column show that Aus-
tria, Ireland and the UK are the highest jackpot-sensitive countries with an estimated 
lower bound of the jackpot elasticity exceeding 0.3, while Portugal exhibits the lowest 
one. These results are in line with those of Roger (2011), who found the demand for 
EuroMillions to be much less sensitive to the jackpot size in Portugal than in UK.

As for the market share model specifications, results from the fractional out-
come probit model are reported in the third column. As previously discussed, 
although the jackpot size positively impacts the demand for EuroMillions lottery 
tickets in all jurisdictions, some countries experience an increase in their market 
share to the detriment of others, producing a significant change in the demand 

(2)Sijt = �
(

�i + �Pt + �Xij + �Tt + �DWt + �Jt
)
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distribution across countries. From Table 5, it can be observed that high jackpot 
sensitive countries are those increasing their market share (UK, Austria, Ireland, 
Belgium and Switzerland), while other countries, including Portugal, France and 
Spain see their market share shrinking.

To check robustness of results, tests were conducted to determine whether the 
coefficients for the considered countries are statistically different. The p-value 
obtained for the coefficients corresponding to both the ticket sales and the market 
share model in each country are close to zero, which can be interpreted as jackpot-
elasticity being significantly different across countries.

Table 5  Estimates of the lottery 
sales and market share models

a Dependent variable is in logs; R2 (within) is 0.695 (model I) and 
0.705 (model II) respectively
 bIn the case of Switzerland, a dummy variable is included to control 
for the period during which there are two lottery operators running 
the game
* Significance at 10%;**significance at 5%; ***significance at 1%

Salesa Market share

(I) (II) (III)

Jackpot size
Min-jackpot (log of) 0.286***
Belgium*min-jackpot 0.290*** 0.011***
UK*min-jackpot 0.414*** 0.069***
France*min-jackpot 0.249*** − 0.014***
Ireland*min-jackpot 0.319*** 0.026***
Portugal*min-jackpot 0.179*** − 0.061***
Spain*min-jackpot 0.235*** − 0.042***
Switzerland*min-jackpot 0.294*** 0.008***
Austria*min-jackpot 0.399*** 0.070***
Country socioeconomics
GDP 0.020*** 0.021*** 0.014***
Population 0.001***
Unemployment rate − 0.004*** − 0.004*** − 0.004***
Education level − 0.008* − 0.004*** 0.023***
Age (male) − 0.488*** − 0.362*** 0.137***
Age (female) 0.402*** 0.274*** − 0.194***
Other controlsb

Constant YES YES YES
Price of a single ticket YES YES YES
Country dummy YES YES YES
Week-day dummy YES YES YES
Year dummy YES YES YES
Trend (squared) YES YES YES
Observations 11,125 11,125 11,125
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Although it is aimed to test whether the unequal jackpot distribution among coun-
tries is caused by sales patterns of lottery tickets and market share trends within the 
market for EuroMillions, the results of the control variables included in all model 
specifications in Table 5 are also commented. Since the model we are estimating cor-
responds to a demand equation, we included, as previously mentioned, a proxy for 
the income at the country level (GDP) and other socioeconomic variables (monthly 
unemployment rate, a proxy of the education level and the average age per gender and 
year), all of them having geographical and time variation. To account for time-effects, 
all model specifications also include categorical variables for the year, the day of the 
week in which every draw in the sample takes place and a quadratic time trend (draw 
number). The price of a single ticket is also included in all model specifications.

In line with previous evidence, each country’s GDP per capita positively affects 
both lottery sales and market share. Particularly, the results for the sales model 
specifications show a significant effect for the GDP per capita, with an elasticity 
clearly below one (i.e., EuroMillions is a normal good). In addition, the estimated 
income elasticities show, as in Clotfelter and Cook (1991), that sales revenue 
increase less than proportionately with income (GDP), which makes EuroMil-
lions, as an implicit tax, regressive. It is worth note that estimated income elas-
ticities for EuroMillions are lower than those estimated by Oster (2004) using data 
from Powerball. As for the size of the market (population), a negative effect is 
found for the market share specification. With regards to the age of the popula-
tion, increases in males age tend to reduce per capita sales of EuroMillions sales, 
meanwhile, opposite results are found for females age (see Barnes et al., 2011 for 
a detailed discussion on the age pattern for lottery gambling).

Regarding the unemployment rate, a negative effect on lottery sales is observed. 
This is in line with Blalock et  al. (2007), while contradict findings in Mikesell 
(1994) and Scott and Garen (1994). Oster (2004) also found a negative, but no sig-
nificant, effect of unemployment when analyzing Powerball sales.

In contrast to Lee et  al. (2016), the estimated coefficient for education level 
is negative in the minimum-jackpot specifications, indicating that higher level of 
education negatively impacts the consumption of this kind of lottery game. This 
may be related to the implicit bias in the complexity of calculating the winning 
odds linked to this type of gambles.

Overall, demand for EuroMillions is found to be sensitive to socioeconomic 
conditions, while other studies suggest domestic lotteries are stable.

6  Concluding remarks

Lottery operators worldwide have seen multi-country lotteries as a possible solution to 
the drop in sales of traditional lottery games operated in national markets. Following 
the success of multi-state lotteries in North America, nine European countries agreed to 
launch the EuroMillions game in 2004 as the first European multi-country lottery game.

Using data at a country level from the market for EuroMillions lottery tickets over 
a period of 1237 draws, this paper analyzed the jackpot distribution among coun-
tries reflecting that some jurisdictions tend to systematically claim higher jackpots 
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and achieve higher payout rates. The focus was on studying whether jackpot shar-
ing is affected by different sales patterns and market share trends in the market for 
EuroMillions. In particular, it is tested whether market shares respond to the jackpot 
size suggesting that differences in jackpot elasticity of the demand among countries, 
which causes, at the same time, variations in the market share and draw winning 
odds per country, determine distribution of the jackpot wins.

Results from a panel data regression suggest that the demand for EuroMillions lot-
tery tickets across countries differently reacts to minimum-jackpot size. Specifically, the 
lower bounds of the jackpot-elasticity of EuroMillions demand varies from 0.18 (Por-
tugal) to more than 0.3 (Ireland, UK and Austria), allowing to distinguish high jackpot-
sensitive countries in the EuroMillions market. However, while jackpot size positively 
influences the demand for EuroMillions lottery tickets in all jurisdictions, one interesting 
feature in the evolution of the game has been the extent to which trends in sales market 
share have differed across the nine member countries. Thus, it is shown that some coun-
tries experience an increase in their market share to the detriment of others, resulting in 
a significant demand distribution change among countries. As a result, high jackpot-sen-
sitive countries might also increase the odds of hosting a jackpot winner, raising some 
concerns about implicit transfer of funds among countries in terms of their net payout 
balance as a consequence of the distribution of the jackpot wins.

All this could be interpreted as the greater willingness of some country players 
to increase their purchases when the jackpot is high have had generated relatively 
frequent headline-making payouts to these countries noting an ‘implicit funding’ to 
these players from players in other countries.

In line with previous literature on lottery markets, evidence is also found that 
income positively affects EuroMillions lottery sales, but with an income elastic-
ity clearly below one, indicating that EuroMillions could be also understood as an 
implicit tax, regressive.

Some policy recommendations might be derived as to creating some mechanism 
(e.g. by way of a compensation fund) to allocate more funds to countries with a lower 
payout rate, redistributing part of EuroMillions revenues between these countries that 
systematically received less from the jackpot pool and so exhibit a more negative net 
payout balance. These funds could be earmarked to good causes, such as education, 
sport, etc. The results might also be further explored in the context of game design and 
the optimality of jackpot sharing. A new game design could exploit sales market share 
patterns by seeking to induce a pattern of wins that would typically (in the larger coun-
tries) produce a national winner at more appropriate intervals.

Finally, as advice for stakeholders, national media coverage could give more informa-
tion on the game to a much wider audience than those who seek out the official results 
in those countries with the lowest payouts; so, there could be a greater sales response to 
increases in the jackpot size. An advertising effect to boost demand may work simply by 
reminding the public about that buying a single ticket just might change their life.

Appendix

Probability of hosting a jackpot winner.
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