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Abstract

This paper uses the Spanish Christmas Lottery to provide new evidence about

the relationship between wealth and health for adults and infants. Using a difference-

in-difference design across provinces and time, I explore how overall health status,

hospitalization rates, neonatal health, and alcohol consumption are affected by lot-

tery outcomes. For adults, my results suggest no immediate effect on the proba-

bility of reporting good or very good health status. Instead, there seems to be a

long-lasting effect in provinces that have won the lottery at least once. Moreover,

hospitalization rates within provinces also remain unchanged. I rule out that exoge-

nous lottery wealth has an economically significant impact on infant birth weight.

Finally, I find that alcohol consumption is affected on the intensive margin but not

at the extensive margin.
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1 Introduction

The positive correlation between health and wealth is well-known in economics but is sub-

ject to reverse causation and omitted variable bias (see: Bloom & Canning, 2000; Currie,

2009; Currie & Hyson, 1999; Deaton, 2002). This correlation is observed in every stage of

life. For example, wealthier people often have better health and infants to wealthier par-

ents are often born with higher birth weights. Although different approaches have been

taken to provide evidence about the causal link between health and wealth, the direction

of causality is ambiguous. Research has used macroeconomic fluctuations to study the

relationship between wealth and health.1 Later studies have used quasi-experimental ap-

proaches using random lottery windfall.2 However, similar approaches have found mixed

results on how wealth relates to health. Despite a large body of literature, the final answer

about the causal link between wealth and health remains unsolved.

In a theoretical framework, Grossman (1972) suggests that individuals have a dimin-

ishing return to health and invest different amounts in their health, hence facing different

returns in health outcomes due to different characteristics. The framework may serve as

an explanation of why individuals are affected differently by wealth shocks. A common

denominator for most studies has been the focus on individual outcomes and the neglect

of the overall effect on society. One potential reason studies find contradicting results

might be that individuals are affected by their surroundings. The social comparison,

first mentioned by Festinger (1954), may lead to bias when self-estimating health and

happiness.3

1A sample of these studies are Ruhm (2000) and Adda, Banks, and Von Gaudecker (2009) who found

a positive relationship between mortality and income, but unhealthy habits such as smoking, obesity, and

diet increased in booms and decreased in recessions. Both studies’ results differ from most economists’

view of health and wealth but align with other studies on unhealthy habits described by Cawley and

Ruhm (2011). A sample of studies that found results align with most economists’ view between health

and income is Gerdtham and Johannesson (2004), Gerdtham and Johannesson (2005), and Schwandt

(2018).
2A sample of these studies is Apouey and Clark (2015); Cesarini, Lindqvist, Notowidigdo, and

Östling (2017); Cesarini, Lindqvist, Östling, and Wallace (2016); Kim and Koh (2021); Kuhn, Koore-

man, Soetevent, and Kapteyn (2011); Lindahl (2005); Lindqvist, Östling, and Cesarini (2020); Östling,

Cesarini, and Lindqvist (2020).
3Earlier studies suggest adults who move into a wealthier neighborhood from a high-poverty area will

improve adult mental health, see Ludwig et al. (2012); Katz, Kling, and Liebman (2001).
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In this paper, I use the Spanish Christmas Lottery to provide new evidence of the

relationship between wealth and health. More specifically, I investigate the causal effect

of living in a province awarded the top three prizes from the Spanish Christmas Lottery

on adults’ overall health status and infant birth weight. Provinces that win the top three

prizes in the Christmas Lottery experience a positive wealth shock of approximately 3

percent, 1 percent, and 0.5 percent of their GDP, respectively. To the best of my knowl-

edge, I am the first to use data from the Spanish Christmas Lottery to evaluate the causal

link between wealth and health. One crucial difference in my study compared to previous

lottery studies using a difference-in-difference design is that I address the latest concerns

regarding the two-way fixed effects estimator, where I apply new robust estimators by

De Chaisemartin and d’Haultfoeuille (2020) and De Chaisemartin and d’Haultfoeuille

(2022).

This paper is part of a growing literature that exploits lotteries to study the effect

of exogenous income shocks on health. For my analysis of adults, this paper is closely

related to Lindahl (2005), Apouey and Clark (2015), Östling et al. (2020) and Kim and

Koh (2021) that used self-estimated health as one of their primary outcome variables.

Lindahl (2005) and Kim and Koh (2021) found a positive effect on overall health, whereas

Apouey and Clark (2015) and Östling et al. (2020) found no effect. Thus, research has

found different results over a range of environments.

For my analysis of infants’ birth weight, my study relates most to Cesarini et al. (2016),

who studied the effect of lottery windfall on infant outcomes, including birth weight but

found no effect on birth weight or the fraction of infants born with low birth weight. A

large body of research has investigated the linkage between parental socioeconomic status

and infant birth weight. Currie (2009) reviews the impact of parental socioeconomic

status on the number of children with low birth weight and concludes that infants from

low-income families weigh less than infants from high-income families. Almond, Hoynes,

and Schanzenbach (2011), Hoynes, Miller, and Simon (2015), and Amarante, Manacorda,

Miguel, and Vigorito (2016) used payouts from welfare programs to explore the effect of

income on birth weight. They concluded that payouts led to a decrease in the number of

infants with low birth weight and a positive effect on birth weight.4 However, as argued
4Bozzoli and Quintana-Domeque (2014) used macroeconomic fluctuation to investigate the effect on

birth weight and found that only infants to low-educated mothers were affected by the macroeconomic

conditions.
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by Currie (2009), studies using welfare programs do not only capture an income effect

due to changes in relative prices since the welfare programs affect other households. A

second critique against studies using welfare programs to study the effect on infant birth

weight is that those affected may be more sensitive to parental wealth shocks than others.

A large number of studies have shown birth weight to be a determinant of individuals’

long-run economic outcomes, which motivates research about how infant birth weight is

affected.5 In a setting similar to the Swedish lottery studies, no effect on self-estimated

health status and hospitalization for adults is expected. Next, I expect no effect on infant

birth weight in winning provinces since my setting allows for exogenous wealth shocks

and not only for low-income families.

I use a difference-in-difference design to investigate the impact on several health out-

comes of winning the top three prizes in the Spanish Christmas Lottery. For adults,

self-estimated health was the primary variable of interest. Still, since this measure may

be subjective, I also analyzed hospitalization rates as a robust measure of one’s health

within provinces. To investigate potential mechanisms, I first compare self-estimated

health and hospitalization rates. As a supplementary analysis, I analyze how alcohol

consumption affects winning provinces to explore potential mechanisms behind changes

in adult health outcomes. For infants, I investigate changes in infant birth weight and

the fractions of infants with low birth weight (birth weight < 2500 grams) in winning

provinces. Two key conditions regarding my study’s validity were addressed. The first

condition is regarding if lottery winnings are random. The second condition is the as-

sumption of parallel trends. To assess these concerns, I provide evidence suggesting the

assumptions may hold. To evaluate the concerns regarding time-varying heterogeneous

effects, I apply new robust estimators that overcome this problem. The analysis uses

data from the Spanish National Health Survey provided by Ministerio de Sanidad. I also

use data from the Spanish Hospital Register and the Spanish Birth Register provided by

Instituto Nacional de Estadística.

My results suggest that individuals living in a province that has won once are more

likely to report good or very good health status by 2.5 percentage points. Next, I do not
5For research related to birth weight and long-lasting effects on various characteristics see Bharadwaj,

Bietenbeck, Lundborg, and Rooth (2019); Bharadwaj, Lundborg, and Rooth (2017); Black, Devereux,

and Salvanes (2007); Currie and Hyson (1999). All studies mentioned conclude that birth weight affects

the future outcome of individuals.
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find any effect on the probability of reporting good or very good health status the year

after a lottery win, and it is valid for the extensive and intensive margin. By comparing

changes in health status and hospitalizations, I present three reasons why I do not observe

a short-run effect but an effect in the long run. First, a potential reason could be that

an increased probability of reporting good or very good health status is a psychological

response since no effect in hospitalization is observed, and it takes time to convince oneself

about the living situation and feel worthy of the win. Second, due to large-scale lottery

windfalls in a neighborhood, the social comparison may imply that individuals do not

feel relatively richer. Third, health improvements may not be directly observed since one

needs to invest in one’s health stock, and in reality, such investments may take time. Next,

I rule out the economically significant effect of lottery winnings on infant birth weight,

and of the probability of being born with low birth weight in winning provinces. Finally, I

provide some evidence that lottery winnings reduce alcohol consumption at the intensive

margin but not at the extensive margin.

The remaining structure of the paper is as follows: Section 2 presents the institutional

setup of the Spanish Christmas Lottery and the Spanish Health Care System. Section 3

describes the data, and Section 4 turns to the empirical strategy. Section 5 presents the

results, including robustness checks, and Section 6 concludes. In the appendix, I provide

additional figures and tables.

2 Background

2.1 Spanish Christmas Lottery

The Spanish Christmas Lottery (Lotería de Navidad) is the largest in the world and is

held every year on December 22nd. The lottery has been organized since 1812 by the

National Lottery Organization. Nowadays, the lottery draw attracts a wide television

audience and is a popular Spanish tradition. The lottery tickets are expensive, so it is

common to participate in the lottery together with others.6

6The expensive lottery tickets is a result of crimes associated with the lottery in the past. Thus, the

government decided in 1862 to raise ticket prices to protect the society. Instead of deterring gambling, it

had the opposite effect. Instead of fewer gamblers, the lottery became a widespread social tradition.
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Bagues and Esteve-Volart (2016) provides a detailed explanation of the lottery setup.

Lottery tickets have five-digit numbers. In 2004, 66,000 numbers played, and between

2005 and 2010, 85,000 numbers played. Each number is split into smaller units known

as series. A serie consists of 10 fractions called décimos. Each fraction is divided into

smaller shares called participaciones. The most common way to participate is to buy a

fraction at €20 or a share between €2 and €5. Depending on how many fractions and

shares each lottery number has between 1,500 to 15,000 ticket holders. Lottery tickets

are sold by outlets around Spain, and lottery numbers are randomly allocated to outlets

by a computer. Lottery tickets can also be sold legally or illegally by private persons.

The first prize is called El Gordo, and a winning player who buys a fraction receives

approximately €300,000, which is ten times higher than the average annual income in

Spain. The top three prizes account for approximately half of the total winning amount.

There are also thousands of smaller prizes. The top 3 prizes in the Christmas Lottery

are sized at approximately 3 percent, 1 percent, and 0.5 percent of the provincial GDP,

respectively.7

2.1.1 Player characteristics

Bagues and Esteve-Volart (2016) also explain the player characteristics. Spain’s Centre

for Sociological Research has surveyed 75 percent of the Spanish population aged 18 or

older to participate in the lottery. 62 percent of the participants in the Christmas Lottery

do not buy tickets otherwise. Only 10 percent of the players in the Christmas Lottery

are frequent lottery players.8 The average person in 2004 was planning to spend €40

to €60, and individuals tend to share tickets with friends, family, or co-workers. One

explanation for the popularity of the Spanish Christmas Lottery is that it induces regret

in non-participants.
7For a sample of studies describing the Spanish Christmas Lottery, see Bagues and Esteve-Volart

(2016); Bermejo, Ferreira, Wolfenzon, and Zambrana (2020); Kent and Martínez-Marquina (2021).
8At Spain’s Centre for Sociological Research web page, surveys regarding the Christmas Lottery are

available. These surveys are the same as Bagues and Esteve-Volart (2016) studied (survey numbers 1779,

2274, 2316, 2406, 2587, and 2824).
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2.2 The National Healthcare System of Spain

Borkan, Eaton, Novillo-Ortiz, Rivero Corte, and Jadad (2010) provide a detailed descrip-

tion of the Spanish National Healthcare System. Since 1978, Spain has expanded and

improved its primary healthcare system. The Spanish constitution requires provinces

to provide health protection to citizens and free access to the National Health System.

The National Health System of Spain also provides foreign nationals in Spanish territory

access to health care, including undocumented immigrants within Spanish territory, cit-

izens of European Union states and Non-European states. Like Great Britain and the

Scandinavian countries, Spain has a tax-based system that allows access for the entire

population. Each Autonomous Community distributes healthcare services into Health

Areas and Basic Health Zones to guarantee services approximately to users.9 A main dif-

ference compared to, for example, Sweden is that public hospitals in Spain do not charge

any fees for visiting or for overnight stays. According to OECD (2007) in 2005, Spain

spent around 8.2 percent of its GDP on healthcare, which was below the average among

the OCED countries (9 percent) and other Scandinavian countries such as Sweden (9.1),

Denmark (9.1 percent), and Norway (9.1 percent). According to the Instituto Nacional de

Estadística (2023), life expectancy across provinces differs, as shown in Figure A1. The

Spanish life expectancy in 1995 was 77.98 years. Today life expectancy in Spain is the

highest in Europe at 83.3 years, and the following country is Sweden at 83.1 years.

3 Data

3.1 Lottery data

I use the same lottery data as Bagues and Esteve-Volart (2016). Their data set contains

provincial macroeconomic variables, expenditures related to the Spanish Christmas Lot-

tery, and data on the top three prizes awarded to different provinces. The remaining

prizes in the lottery are unobserved. Still, it is intuitive that the remaining prizes are

proportionally distributed with the lottery expenditures by the nature of randomization
9Autonomous community is a larger area compared to provinces. In Spain, the autonomous commu-

nity is the largest instance after the government. Provinces are the third largest instance, followed by

municipalities.
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by the lottery.10 It was impossible to identify winning households. However, I use lottery

winnings as exogenous wealth shocks to provinces, and all estimates are interpreted at

the provincial level. The question about whether participants buy lottery tickets in their

home province or not is examined by Bagues and Esteve-Volart (2016) who conclude that

this is indeed the case.11 In panel A at Table 1, I present descriptive statistics of the

lottery data in winning and non-winning provinces.

3.2 Spanish National Health Survey

I obtained survey data from the Ministerio de Sanidad, more specifically from the Spanish

National Health Survey which is a repeated cross-sectional survey containing a rich set

of questions about one’s health (Ministero de Sanidad, 2023). I use surveys for adults

(individuals over 16 years old) from 1987, 1993, 1995, 1997, and 2001. I choose not to

consider children because they answer the survey with a parent, which may influence

their answers. Later survey waves did not allow observing the province of residence, only

the autonomous community. Respondents were sampled by multi-stage sampling, using

strata, and respondents were proportionally randomly selected within the strata.12 Since

randomization occurred within the strata, OLS will still produce unbiased estimates, and

all estimators used are efficient. Respondents were interviewed over the whole year, and

the date for the interview can be observed in the data. To ensure respondents did not

answer the survey after the year’s lottery draw, I used the interview date and dropped

observations if they answered the survey on December 22 or later, the same year.

Self-estimated health (from now on referred to as health status) was measured on a

scale of 1-5, where 1 is very good, and 5 is very bad.13 A problem with this measure is
10Previous studies has also only observed the top three prices, for instance, see: Bagues and Esteve-

Volart (2016); Bermejo, Ferreira, Wolfenzon, and Zambrana (2020); Kent and Martínez-Marquina (2021).
11This analysis is done since people may buy tickets together in social networks who live in other areas.

If lottery tickets were not purchased in the province of residence, the analysis would fail to capture the

causal effects of winning the lottery.
12The strata have been constructed by crossing all autonomous communities and dividing them into

seven groups according to population size: less than or equal to 2000 inhabitants; from 2001 to 10 000;

10 001-50 000; 50 001-100 000; from 100 001 to 400 000; from 400 001-1 000 000; more than 1 000 000

inhabitants.
13A translated version of the question: In the last twelve months, that is, since the beginning of (month,

year), would you say that your state of health has been very good, good, fair, bad, or very bad?
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that health status is subjective. I try to overcome this problem by constructing a dummy

variable denoting 1 if very good or good health is reported and 0 otherwise, similar to

Kim and Koh (2021), and reduce the subjective interpretation of overall health status. To

compare the probability of reporting good or very good health status with another health

measure, I used respondents’ answers to whether they had been hospitalized in the last

twelve months.

To study alcohol consumption in provinces, I first constructed a dummy if the re-

spondent had been drinking alcohol in the last two weeks. In the survey, respondents

are also asked to estimate how much they drink when drinking different beverages. It

was not possible to observe how much respondents spent on different beverages, but it is

possible to observe the number of units of each sort when drinking. To measure alcohol

consumption, I sum all units that each respondent reports. A unit of alcohol is defined

as a glass of one particular alcoholic beverage, but the volume can vary. In panel B at

Table 1, I present descriptive statistics for all outcome variables used in my regressions

for winning and non-winning provinces.

A limitation of working with the National Health Survey is that the survey is not

conducted yearly or continuously, which creates discontinuous gaps between the survey

waves, and questions change from year to year. An ideal setting would have been to have

survey data for all years with similar questions each year. I overcome the first issue by

treating each survey wave as a period in my analysis.14 Only questions that are the same

or similar were considered. Later survey waves used in my study allowed for additional

health measures, such as mental health, but the questions were inconsistent across the

survey waves. Hence, the study has been limited to overall health status, self-reported

hospitalizations, and alcohol consumption.

3.3 Hospital data

I used hospital stays records between 1986-2011 in Spain from Instituto Nacional de Es-

tadística (2023), which allows for repeated cross-sectional data and contains rich inpatient

hospital stays information at the individual level. Individuals are only registered in the

database if the patient had at least one overnight stay. The data set includes informa-
14For instance, survey wave 1987 is period 1, survey wave 1993 is period 2, survey wave 1995 is period

3, survey wave 1997 is period 4, and survey wave 2001 is period 5.
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tion on the province of the hospital, residence of the patient, age, length of stay, and

primary diagnosis, among others. The hospital data helps strengthen the results from

the National Health Survey. A primary advantage of using the hospital register is that it

gives information about all individuals hospitalized during a given period and allows for

analysis at the province level. By counting the number of hospitalized in each province

and year, I measured the hospitalization rate by the province of residence and year.15 I

dropped all observations hospitalized in December to ensure that last year’s lottery prizes

only affected observations in a given year.

3.4 Birth weight data

The birth data between 1986 and 2011 are drawn from Instituto Nacional de Estadística

and allow for repeated cross-sectional data. The birth data set contains rich information

about infants, such as birth weight, sex, and information about parents, among others. I

constructed a dummy variable indicating low birth weight (birth weight < 2500 grams).

Only children that were born alive were considered. Due to a large amount of missing

data, I limit the controls to sex, age of the mother, previous births, province, and year.16

It would be plausible to control for parents’ socioeconomic status as in previous studies

on birth weight, but such data was not available.17 The data set only allowed for observ-

ing specific labor sectors, making categorizing parents’ socioeconomic status challenging.

Finally, I drop all observations born in September, October, November, and December

to only focus on ongoing pregnancies and avoid selection into pregnancy changes due to

winning the lottery.

4 Empirical strategy

The objective was to study how lottery winnings affect health outcomes for adults and

infants in winning provinces of the Spanish Christmas Lottery. I do so by studying health

outcomes the year after lottery winnings are observed and by studying health outcomes
15Hospitalization rate = Number of hospitalized

Province population · 1000.
16Two dummies for the mother’s age were included. The first dummy indicated if the mother was

younger than 20 years, and the second indicated if the mother was older than 35.
17Controls for mothers age and previous births are motivated by as controls for mother characteristics,

similar to Cesarini et al. (2016).
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for provinces that have won at least once. As noted in Section 1, the relationship between

health and wealth is subject to reverse causality and omitted variable bias. The Spanish

Christmas Lottery is ideal for a natural experiment by randomizing lottery winnings

conditional on participation, allowing for studying a pure wealth effect on health. Due

to the natural experimental setting with randomized lottery winnings, reverse causality

could be ruled out and improve the validity of the results.

Due to provincial differences in life expectancy, assuming different health behaviors

across provinces is reasonable. This issue was handled by controlling for the province

of residence, which captures all unobserved time-invariant heterogeneity across provinces,

and otherwise omitted variables such as local habits and cultural norms are now controlled

for. In addition, year-fixed effects are included to control for time-varying trends. The

macroeconomic control variables are included to isolate the treatment effect and serve as

a robustness check for sensitivity.18 Robust clustered standard errors by province were

used to avoid underestimating those (Bertrand, Duflo, & Mullainathan, 2004). This step

was crucial to ensure a valid estimation of standard errors.

The effect of lottery winnings is measured on different health outcomes, and the pri-

mary variable of interest was health status. Health status is an overall measure of health,

which for different individuals may include several health parameters, such as mental and

physical health. To compare the results, I used self-reported hospitalization by respon-

dents in the National Health Survey to get an additional measure of one’s health. In

addition to self-reported hospitalization, I compare the hospitalization rate in the Na-

tional Health Survey with the Spanish Hospital Register provided by Instituto Nacional

de Estadística. The next health measure I consider is infant birth weight and if the infant

is born with low birth weight as outcome variables. As a supplementary analysis, health

behaviors related to alcohol were studied. Several factors may drive changes in health

status, but only health behaviors related to alcohol could be obtained repeatedly over the

survey waves.

I took three different approaches to studying the effect of lottery winnings. First, a

binary setting is used where treatment is allowed to switch off. In the second setting,

treatment was also allowed to switch off, but treatment was continuous. Finally, I per-
18As macroeconomic controls, I use provincial measures of GDP per capita, inflation, unemployment

rate, and labor force participation following previous literature by Ruhm (2000), Gerdtham and Johan-

nesson (2005), Bharadwaj et al. (2019) and Bozzoli and Quintana-Domeque (2014)
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form a staggered difference-in-difference with binary treatment. My first two approaches

capture the immediate effects of living in a winning province. The latter captures the

effect of living in a province that once won and is necessary since units in a winning

province might get long-term effects.19

A necessary condition for causal results is that lottery winnings are random. This is

addressed as a robustness check, where I provide evidence that the assumption holds. I

test it through the specification:

Winpt = Xptβ + λp + µt + γ1ExpGDPpt+ εpt (1)

where I put the Winpt as an outcome variable. Winpt is a dummy indicating if the province

p was awarded the top three prizes in year t; Xpt is a matrix of macroeconomic control

variables; λp denotes province fixed effects p; µt denotes time fixed effects; ExpGDPpt is

lottery expenditures as percentage of GDP in province p at time t; and εpt is an error term

in province p, at time t. I run these regressions at the province level since lottery winnings

are observed at the province level. If one or several of these variables are significant, the

assumption of randomized lottery winnings may be violated. As reported in Table A1,

none of the coefficients are significant and appear robust and non-sensitive. Thus, the

results support the assumption that lottery winnings are truly random and improve the

validity of my study. A second necessary condition is the assumption of parallel trends.

I provide evidence that this assumption may hold in Section 5.4.2 and discuss potential

threats that may violate the assumption.

The most important threat in my difference-in-difference setting is heterogeneity be-

tween provinces and years. The literature about the two-way fixed effects estimator and

the difference-in-difference methodology has been the subject of recent research.20 The

problem with the current difference-in-difference approach is the lack of a clear pre- and

post-period as in the canonical 2x2 setting. Goodman-Bacon (2021), among others, shows

that in a difference-in-difference setting, the two-way fixed estimator is the weighted aver-

age of all 2x2 differences-in-differences. However, at some point, the two-way fixed effects
19I use provincial averages for the regression using the Spanish Hospital Register and do not observe

individual outcomes.
20A sample of these studies are Baker, Larcker, and Wang (2022), Callaway and Sant’Anna (2021),

Goodman-Bacon (2021), Roth, Sant’Anna, Bilinski, and Poe (2023), De Chaisemartin and d’Haultfoeuille

(2020), among others.
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estimator uses Early-treated individuals as a control group for Late-treated individuals

which changes counterfactual trends, which might invalidate the results.21 The problem

is often referred to as the problem of negative weights. To explore potential bias in the

estimates, I applied the estimators by De Chaisemartin and d’Haultfoeuille (2020) and

De Chaisemartin and d’Haultfoeuille (2022) as a robustness check where I compare the

two-way fixed effects estimates with estimates using the robust estimators.

4.1 Binary treatment

First, I use a difference-in-difference setting to consider a binary treatment that could

switch off to explore the effect of living in a province that won one of the top three prizes.

The setting helps explore the immediate effects at the extensive margin of living in a

province winning the top three prizes. The specification can be written as follows:

yipt = Xptβ + Ziptα+ γ1Lpt−1 + λp + µt + γ2Exppt−1 + εipt (2)

where yipt is an outcome variable for individual i, in province p, at time t; Xpt is a matrix

of control variables at the province; Zipt is a matrix of individual characteristics; Lpt−1 is

a dummy if the province has been awarded the top three prizes in year t− 1; λp denotes

province fixed effects; µt denotes time fixed effects; Exppt−1 is lottery expenditures per

capita in province p at time t− 1; and εipt is an error term for individual i, in province p,

at time t.

4.2 Continuous treatment

To explore the effect of the size of the Christmas lottery prize on the Christmas lottery

I used a continuous difference-in-difference setting. Again, treatment turns off when a

province is not awarded the top three prizes. This setting is similar to the analysis by

Bagues and Esteve-Volart (2016). The setup allows for exploring the immediate effects

at the intensive margin of winning the lottery and how the size of lottery windfall relates

to several health outcomes. Mathematically the specification can be written as follows:
21New estimators have been developed such as Callaway and Sant’Anna (2021), De Chaisemartin and

d’Haultfoeuille (2020), De Chaisemartin and d’Haultfoeuille (2022), among others who overcome this

problem, both for staggered treatment and non-staggered treatment.
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yipt = Xptβ + Ziptα+ γ1LotteryPrizept−1 + λp + µt + γ2Exppt−1 + εipt (3)

where yist is an outcome variable for in province p, at time t; Xpt is a matrix of control vari-

ables at the province level; Zipt is a matrix of individual characteristics; LotteryPrizept−1

is the lottery windfall per capita in thousands of euros in year t− 1 in province p; λp de-

notes province fixed effects; µt denotes time fixed effects; Exppt−1 is lottery expenditures

per capita by thousands of euros in province p at time t; and εipt is an error term for

individual i, in province p, at time t.

4.3 Staggered binary treatment

In the third specification, a binary staggered difference-in-difference approach was applied

across times and provinces in Spain to display the long-term effects of living in a province

that has at least won once. Crucially, in this setting, treatment does not switch off.

Mathematically, my method can be expressed in the following way:

yipt = Xptβ + Ziptα+ γ1Lpt + λp + µt + γ2Exppt−1 + εipt (4)

where yipt is an outcome variable for individual i, in province p, at time t; Xpt is a matrix

of control variables at the province level; Zipt is a matrix of individual characteristics;

Lpt is a dummy if the province has been awarded the top three prizes in any year before

year t; λp denotes province fixed effects; µt denotes time fixed effects; Exppt−1 is lottery

expenditures per capita in province p at time t−1; and εipt is an error term for individual

i, in province p, at time t.

5 Results

5.1 Adult health outcomes

Table 2 shows difference-in-difference estimates of adult health outcomes. The first two

columns show estimates of good health status. Panel A and B report non-significant

results close to zero, meaning that people are not more likely to report good or very good

health status, and this is true for the binary and continuous settings, where treatment can

switch off. In Panel C, where treatment does not switch off, I report evidence significant at
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Table 2: Adult health outcomes from lottery windfall

(1) (2) (3) (4) (5) (6)

Good health status Self-reported hosp. Hosp. rate

TWFE TWFE TWFE TWFE TWFE TWFE

Panel A: Winning the top three prizes

Win 0.00432 0.00614 -0.000109 -0.0000565 -0.000141 0.00000361

(0.00951) (0.00993) (0.00291) (0.00286) (0.00131) (0.00123)

Panel B: Size of winnings

Lottery Prize -0.0162 -0.0158 -0.0282*** -0.0274*** 0.00118 0.00101

(0.0169) (0.0185) (0.00600) (0.00604) (0.00311) (0.00292)

Panel C: Living in a winning province

Winning Once 0.0254* 0.0262** 0.000833 0.000801 -0.00325 -0.00339

(0.0132) (0.0129) (0.00540) (0.00549) (0.00283) (0.00278)

Observations 75,230 75,230 75,230 75,230 1,300 1,300

Fixed Effects YES YES YES YES YES YES

Controls NO YES NO YES NO YES

Non-win Mean 0.68 0.06 0.05

Notes: Table 2 shows difference-in-difference estimates for adult health outcomes from lottery wind-

fall. Panel A shows estimates using equation 2, how health outcomes are affected by living in a

province winning the top three prizes in the previous year. Panel B shows estimates using equation 3

where the size of lottery winnings is considered. Panel C reports health outcomes if living in a province

that has won at least once using equation 4. In the fixed effects, I include the province, year, and

quarter of the interview, gender, and age. GDP per capita, inflation, unemployment rate, and labor

force participation serves as additional controls. Standard errors within parentheses are clustered by

province. I include GDP per capita, inflation, unemployment rate, and labor force participation as

controls. *** p<0.01, ** p<0.05, * p<0.1.

the 10 percent level that people living in a province that has won the top three prizes once

are more likely to report good or very good health by 2.5 percentage points. My findings

in column 1 seem robust when including provincial macroeconomic control variables in
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column 2. In panel C, the significance becomes stronger in column 2, and the reason can

be that additional controls isolate the treatment effect.

Columns 3 to 6 report results for hospitalization. Column 3 reports estimates for

self-reported hospitalization. Panel A reports a non-significant estimate close to zero,

whereas, in panel B, I find that an increase in lottery windfall per capita by thousand

euros decreases the probability of reporting being hospitalized in the last twelve months

by 2.8 percent. In panel C I report non-significant results close to zero. When including

additional controls in column 4, the results seem robust due to small changes in the point

estimates. All panels in columns 5 and 6 report coefficients close to zero, meaning that

the results in columns 3 and 4 in Panel B contrast with the results for the provincial

hospitalization rate in columns 5 and 6. In panel B the coefficients for hospitalization

rates have the opposite sign but are non-significant. A substantial difference was not

expected since the mean hospitalization rates reported in the National Health Survey and

by the Hospital Register are similar in Table 1. One explanation for the results in panel

B regarding hospitalization is that the two-way fixed effects estimator probably produced

biased estimates, which I discuss in Section 5.4.1.

5.2 Infant birth weight

Since general adult health might be less sensitive to short-run fluctuations in wealth,

I focus my attention on neonatal health in this Section. Table 3 shows the effect of

lottery winnings on infant birth weight. In the first column of panel A, I report a non-

significant effect on birth weight if living in a province exposed to the top three prizes.

When including provincial macroeconomic variables in column 2, the coefficient appears

significant at the 10 percent level. The estimate of the second column implies that infants

in a province exposed to the top three prices weigh less by 1.9 grams the year after winning

compared to non-winning provinces. In panel B, I report a non-significant increase in birth

weight by 39 grams if the lottery windfall increase by thousands of euros. When including

additional controls in column 2, my estimate changes down to 11 grams, which can be due

to imprecise estimates. A similar story is true for estimates in panel C, the coefficients are

non-significant, and there is a change from 12.9 grams to 3.5 grams in the point estimates

when including additional controls in column 4.

Columns 3 and 4 report how lottery winnings affect the probability of infants being
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Table 3: Impact from lottery windfall on infant birth weight

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

Birth weight LBW

TWFE TWFE TWFE TWFE

Panel A: Winning the top three prizes

Win -1.811 -1.918* 0.00178** 0.000333

(3.420) (1.085) (0.000789) (0.000541)

Panel B: Size of winnings

Lottery Prize 38.51 11.03 -0.0110*** -0.00701**

(24.78) (13.60) (0.00360) (0.00306)

Panel C: Living in a winning province

Winning Once 11.86 3.457 0.000424 -0.000314

(7.509) (5.187) (0.00116) (0.00141)

Observations 3,343,643 3,343,643 3,343,643 3,343,643

Fixed Effects YES YES YES YES

Controls NO YES NO YES

Non-win mean 3276.88 0.05

Notes: Table 3 show difference-in-difference estimate regarding infant

birth weight. Panel A shows the result for the binary difference-in-

difference using equation 2. Panel B reports results from the continuous

difference-in-difference where treatment can switch off using equation 3.

Panel C show results using equation 2, where treatment does not switch

off. Columns 1 and 2 show how birth weight in grams changes. Columns

3 and 4 report changes in the probability of being born with low birth

weight. I include the province and year, and gender as fixed effects.

GDP per capita, inflation, unemployment rate, and labor force participa-

tion serves as additional controls. Standard errors within parentheses are

clustered by province. *** p<0.01, ** p<0.05, * p<0.1.
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born with low birth weight. In panel A, I report a slight increase in the probability of

being born with low birth weight by 0.2 percentage points which is significant at the 5

percent level. When including additional controls in column 4, I get less precise estimates

resulting in non-significant results. In panel B I show that an increase of thousand euros

slightly decreases the probability of low birth weight for infants by 1.1 percentage points.

When including additional controls in column 4, the estimate seems robust. I report

non-significant estimates close to zero in columns 3 and 4 of panel C. In Section 5.4.1, I

address that the two-way fixed effects estimator probably produces biased estimates and

reassesses my findings.

5.3 Supplementary analysis - Alcohol consumption

Table A2 presents difference-in-difference estimates of how alcohol consumption is affected

by lottery winnings. Column 1 shows estimates of the probability of drinking alcohol in

the last two weeks are affected by lottery winnings. In panel A, I report non-significant

effects, but in panel B I present a significant decrease in the probability of drinking alcohol

in the last two weeks by 4.8 percentage points if lottery windfall increases by thousand

euros. Thus, it seems that the size of windfalls matters. In panel C, I present estimates

of the staggered setting. The coefficients in column 1 are non-significant and seem robust

when including additional controls in column 2. Hence, in the long run, lottery winnings

seem not to affect the probability of drinking alcohol in the last two weeks.

Column 3 presents estimates of how lottery winnings affect total alcohol consumption.

Panels A and C report non-significant results, while Panel B reports a significant decrease

in total units consumed by 0.47 units if lottery prizes per capita increase by 1000 euros.

The estimates in all panels do not seem sensitive when including additional controls in

column 4. One explanation for the significant results could be that the two-way fixed

effects estimator produces biased estimates, further discussed in Section 5.4.1.

5.4 Robustness checks

5.4.1 Heterogeneity analysis

To evaluate the estimates from the two-way fixed effects estimator in panel C of Tables 2,

3, and A2 and the bias from time-varying effects, I applied the Goodman-Bacon decompo-

18



sition, which allows for observing which comparison has the most weight in the two-way

fixed effects estimator.22 Weights from the Bacon decomposition are reported in Table A3.

In all panels, most weights come from the comparison of Always treated versus Timing

groups. This may introduce bias in my estimates if there are dynamic treatment effects,

and this can be since a large part of my sample was considered treated in 1987, my first

year of observation. Another problematic comparison is the one between Late treatment

versus Early treatment as a comparison, and together with the comparison with Always

treated versus comparison groups, the weights of my estimates rely mainly on the prob-

lematic comparisons. These comparisons might suggest that the results from the two-way

fixed effect estimator in specification 4 produce biased estimates. Next, I use robust es-

timators to evaluate potentially biased estimates of the staggered difference-in-difference

setting.

I apply the robust estimators by De Chaisemartin and d’Haultfoeuille (2020) (DIDM)

and De Chaisemartin and d’Haultfoeuille (2022) (DIDL) to estimate the average treatment

effect on the treated (ATT).23 Compared to the two-way fixed effects estimator, the DIDM

and DIDL solve the problem of negative weights and produce unbiased and consistent

estimates under heterogeneous effects. The difference between DIDM and DIDL is that

the latter produces unbiased estimates under dynamic effects.24 However, using a robust

estimator forced a drop in all always-treated observations. In the Spanish Christmas

Lottery setting and the data available, a large part of my sample is dropped because

17 provinces took part of the top three prizes in 1986 and were considered treated in

1987, which was the first year of observation.25 Since the lottery has been ongoing since

1812, most provinces should always be considered treated, and with the data available,

it required a strong assumption that all observations before 1987 had to be considered

untreated. The ideal setting would have been a clear pre-period with no treated provinces

before the first lottery draw observed.

If the two-way fixed effects estimator yielded biased results, the point estimates would
22The command bacondecomp is available in Stata using ssc install bacondecomp (Goodman-Bacon,

Goldring, & Nichols, 2022).
23In Stata I used the command did_multiplegt, and can be downloaded with the command ssc

install did_multiplegt.
24Dynamic effects imply that earlier treatment may affect current outcomes. To use the DIDL estima-

tor, one should include the option robust_dynamic.
25Some of the provinces dropped was Madrid and Valencia who is among the largest provinces in Spain.
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differ substantially, and if so, one should use the robust estimators instead. If the robust

estimators present similar results as the two-way fixed effects estimator but provide less

efficiency due to a large drop in the sample, one should use the two-way fixed effects esti-

mator instead due to better precision. Difference-in-difference estimates using the robust

estimators by De Chaisemartin and d’Haultfoeuille (2020) (DIDM) and De Chaisemartin

and d’Haultfoeuille (2022) (DIDL) are presented in Table A4. All coefficients appear non-

significant, but since the estimator is still unbiased and consistent, making point estimates

are comparable to the two-way fixed effects estimator.

I start to consider heterogeneous time-varying effects for the analysis of adults. My

estimates concerning good or very good health status in column 1 of Table 2 seem robust

using DIDM and DIDL and can be concluded by comparing the point estimates in column

1 of Table 2 and column 1 of Table A4. The magnitude differs by about 2 percentage

points when using the robust estimator DIDM, which can be considered small in my

context. Hence, I argue that using the two-way fixed effects estimates regarding health

status is valid. For self-reported hospitalization, I compare point estimates in the second

column of Table 2 with estimates in the second column of Table A4. The significant

results by the two-way fixed effects estimator in panel B of Table 2 differ in both size and

sign compared to the estimates in Table A4, and hence considered spurious. The point

estimates in panels A and C are close to zero in both Tables 2 and A4. For the binary and

staggered settings, I can rule out that lottery winnings have an economically significant

impact on the probability of being reported being hospitalized, which is also supported

by the estimates regarding provincial hospitalization rates in column 5 of Table 2 and in

column 3 of Table A4 which are close to zero. I do so based on the upper bound of the

confidence interval.

For my analysis of infant birth weight, I compare point estimates in Table 3 with

point estimates in Table A4. The coefficients in panel A of Table 3 appear non-robust

since DIDL reports a coefficient with the opposite sign. Next, in panels B and C of Table

3, the estimates differ from the robust estimates, but the standard errors are large for

both estimators. However, with the estimates given, it seems plausible to rule out that

lottery wealth shocks have an economically significant impact on birth weight. Next, I

consider infants with low birth weight. The results in panels A and B of Table 3 appear

spurious when comparing the point estimates to column 5 in Table A4. The robust point
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estimates suggest a non-significant effect close to zero. Hence, I rule out that lottery

winnings have an economically significant impact on the probability of being born with a

low birth weight.

For my analysis of alcohol consumption, I compare point estimates in Table A2 and

Table A4. In the first column of Table A2, my estimates differ from the point estimates

in column 6 at Table A4, and the two-way fixed effects estimates are considered biased.

Hence, I interpret the estimates in column 6 at Table A4 instead. The estimates in Table

A4 are imprecise but not close to zero. Hence, I can only report non-significant results but

not rule out the economic significance. Finally, for the total units of alcohol consumed,

I compare point estimates in columns 3 and 4 at Table A2 and column 7 at Table A4.

I conclude that the point estimates in panels A and C are biased in Table A2 since the

two-way fixed effects estimator produces estimates close to zero while DIDM and DIDL

report estimates further away from zero. The coefficient in panel B seems robust when

comparing it to the point estimate by DIDL. Hence, exogenous lottery wealth shocks seem

to affect alcohol consumption at the intensive margin.

5.4.2 Falsification tests

The results rely on two assumptions. First, lottery winnings are random, which I discuss

in Section 4 and provide evidence that supports this assumption.

The second key identifying assumption is the parallel trends assumption, which implies

that all provinces should follow the same trend in the absence of treatment. Compared to

the textbook difference-in-difference methodology, my data does not have a pre- and post-

period because the lottery has been running yearly since 1812. Data stretching back to

1812 was unavailable; thus, the Spanish Christmas Lottery setting threatens the parallel

trends assumption. To check whether this assumption may hold, I follow suggestions

by Roth et al. (2023) and perform placebo regressions to provide evidence of the no

anticipatory effects, which implies that outcomes in period t are unaffected by future

lottery winnings.26 Hence, treatment is allowed to switch off. I perform two regressions:

yipt = Xptβ + Ziptα+ γ1PlaceboWinpt+j + λp + µt + γ2Exppt+j + εipt (5)
26These placebo regressions do not prove the assumption of parallel trends since one can not prove the

assumption to be satisfied. The researcher can only provide evidence that the assumption might hold.
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yipt = Xptβ + Ziptα+ γ1PlaceboLotteryPrizespt+j + λp + µt + γ2Exppt+j + εipt (6)

where j ∈ {0, 1}; yipt is an outcome variable for individual i in province p at time t; Xpt

is a matrix of provincial control variables; Zipt is a matrix of individual characteristics;

PlaceboWinpt+j is a binary placebo treatment and PlaceboLotteryPrizespt+j is a con-

tinuous placebo treatment in province p at time t+ j.; λp denotes province fixed effects;

µt denotes time fixed effects; Exp is the lottery expenditures per capita in thousands of

euros in province p at time t+ j; εipt is an error term for individual i in province p in year

t.27

Previous concerns regarding biased estimates using the two-way fixed effects estimator,

I perform the same regressions using DIDL. I present placebo regressions using the two-

way fixed effects estimator with one lead in Table A5, where I report three significant

placebo estimates. However, the health status and self-reported hospitalization estimates

seem biased, and the robust estimator reports non-significant results close to zero in Table

A6. The third significant placebo estimate is alcohol consumption last two weeks, which

differs using the two-way fixed effects estimator and DIDL. In column 6 in Table A6,

the point estimate is 0.0159, lower than 0.0385, produced by the two-way fixed effects

estimator. The difference in magnitude in this setting is considered small.

Next, I present placebo estimates using the two-way fixed effects estimator for two

leads in Table A7 and apply the robust estimator in Table A8. No coefficients appeared

statistically significant, and almost all estimates speak for placebo effects close to zero in

both tables. With only one robust significant coefficient in the t setting and coefficients

close to zero for the remaining coefficients, I argue that the placebo regressions still speak

for the assumption of parallel trends to hold, which supports the validity of my study.

As a final robustness check, I consider compositional changes in the long run. In this

setting, the concern implies that individuals move to provinces that won. I choose not to

address this concern for specifications 3 and 2 because individuals will not likely move to

other provinces with such short notice. In the appendix, I provide a specification of the

regressions. Table A9 does not show any sign that compositional changes are a problem

in the long run.
27Note: when j = 0 all respondents have already answered the survey before the lottery draw, which

should be considered as one lead and when j = 1 it is to be considered two leads.
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5.5 Discussion

So far, I have analyzed several health outcomes and how these were affected by living in a

winning province by first using the two-way fixed effects estimator and then comparing the

point estimates to measures by robust estimators. Using the estimates from column 1 of

Table 2, I do not find that lottery winnings affect the probability of reporting good or very

good health status the year after a win, in line with my expectations. Next, I show that

individuals living in an ever-winning province are 2.5 percent more likely to report good or

very good health status, and the results appear robust. The result is significant at the 10

and 5 percent levels when additional controls are included in column 2 and is the opposite

of what I expected. The effect is similar to that found by Lindahl (2005), who concluded

an increase of 3 percentage points in improved health status in the long term. I see it as a

strength that my estimates are similar to a study that observed individual winnings. My

results contrast with the findings of Kim and Koh (2021), who found a positive effect on

self-estimated health one year after an observed lottery win. Moreover, my results also

contrast to Apouey and Clark (2015) and Östling et al. (2020), who found no long-term

effects from lottery wealth on overall health status. After applying the robust estimators,

I also rule out that exogenous lottery wealth economically impacts hospitalization in

winning provinces. One explanation for the absence of changes is that overnight hospital

stays in Spain are free. Hospitalization is also an extreme health measure and captures

variations at other margins compared to self-reported health.

A potential explanation for this finding could be a psychological rather than a physical

improvement. According to Deaton (2002), unexpected wealth shocks can reduce stress

and improve health. The interpretation is in line with previous studies related to mental

health that found positive effects on mental health (see: Apouey & Clark, 2015; Lindahl,

2005; Lindqvist et al., 2020). This explanation is also plausible when considering the

health care system in Spain, which is similar to the ones in Great Britain and Sweden. In

this context, similar to other countries in Western Europe, there is a stronger safety net

compared to Singapore, which was studied by Kim and Koh (2021), who found positive

effects on health outcomes up to one year after lottery winnings. Hence, social differences

seem vital for one’s health status, which was also stressed by Kim and Koh (2021). The

explanation of a psychological response is consistent with Kuhn et al. (2011) that argues

that after winning, the winners felt that they did not deserve the win, but years afterward,
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they convinced themselves that they did deserve the win. Thus, the explanation by Kuhn

et al. (2011) also explains why I do not observe an effect in the short run.

Another possible explanation for an increased probability of reporting good or very

good health status is the social comparison theory by Festinger (1954). Due to large-scale

lottery windfall, the social comparison might affect health status in winning provinces

differently than if one were the only winner in a town. Thus, one may not feel richer

in relative terms. A final explanation can be used through the Grossman model, where

individuals invest in their health stock (Grossman, 1972). In reality, returns from such

investments may take time to observe.

For the analysis of birth weight, I rule out that exogenous lottery wealth has an

economically significant impact on birth weight and the fraction of low birth weight, in

line with my expectations. The findings are similar to Cesarini et al. (2016) that lottery

winnings do not affect infant birth weight which stands in contrast to findings by Almond

et al. (2011), Hoynes et al. (2015) and Amarante et al. (2016). This finding speaks to

the fact that lottery wealth differs from other wealth types and does not directly affect

socioeconomic status since it contradicts findings related to parents’ socioeconomic status

and the birth weight of their children. A key difference in my study compared to Almond

et al. (2011), Hoynes et al. (2015) and Amarante et al. (2016) is that I am first able to

capture a pure wealth effect and second, I analyze the outcome for all infants regardless

of family background. Their studies capture changes in relative prices due to financing

behind the programs, and welfare programs capture individuals who are already poor.

Moreover, my analysis would have benefited if I controlled for parental occupation since

the previous literature addressed it as a potential determinant for infant birth weight.

For alcohol consumption in the last two weeks, I report non-significant coefficients

but cannot rule out economically significant effects from exogenous lottery wealth on the

extensive margin. My regressions regarding total alcohol consumption produce biased

estimates except for the continuous analysis that speaks for an effect at the intensive

margin. I conclude that if lottery prizes increase by thousands of euros per capita, indi-

viduals in the winning provinces consume 0.47 units less than individuals in non-winning

provinces. Less drinking may be a driving factor that people living in a province that has

won at least once are likelier to report good or very good health. However, the estimate is

small, and one should be careful since much of my evidence suggests that weekly or total
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alcohol consumption is not affected by lottery winnings.

6 Conclusion

The relationship between wealth and health is associated with every stage in life. However,

despite a large body of research, the causal nature of this relationship remains unsolved.

Earlier studies using exogenous wealth shocks to explore the causal relationship between

wealth and health for adults and children have found mixed results. In this study, I use

the setting of the Spanish Christmas Lottery to investigate the health outcomes of living

in a winning province for adults and infants. I find no effect on the probability of reporting

good or very good health status the year after a win for both the extensive och intensive

margin. In the long run, winning provinces have an increased probability of reporting

good or very good health status by 2.5 percentage points. I also conclude that lottery

winnings do not affect neonatal health, such as birth weight and the probability of being

born with a low birth weight. Finally, for alcohol consumption, I did not find any effect

on the extensive margin, but I provide some evidence that total alcohol consumption

decreases at the intensive margin.

To address the study’s internal validity concerns, I performed robustness tests, such

as placebo regressions, and provided evidence that lottery winning is random. One of the

essential features of this paper is the use of robust estimators to investigate potentially

biased estimates produced by the two-way fixed effects estimator. As with many natural

experiments, my study might suffers from low external validity. A common concern for

lottery studies that may threaten external validity is that lottery players may have specific

characteristics. Still, Spaniards’ social tradition of participating in the Christmas Lottery

may improve external validity. Another common concern that threatens the external

validity is that lottery wealth differs from other wealth shocks. Shocks like entrepreneurial

income or inheritance are often not entirely exogenous, and lottery wealth may be spent

frivolously. This concern is assessed by Cesarini et al. (2016) and Cesarini et al. (2017),

who conclude that this is not the case. Instead, lottery winners invest money in safe assets.

The estimated effect on Spaniards may differ from other countries, especially since Spain

has one of the highest life expectancies worldwide, and one may find different effects

depending on the country. Finally, a positive wealth shock does not necessarily imply the
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same magnitudes as a negative one. Negative wealth shocks such as unemployment and

stock market crashes imply other societal effects. Hence it may be difficult to compare

results from studies investigating negative wealth shocks, such as Schwandt (2018), with

studies like mine investigating positive wealth shocks.

This study has several limitations. First, I could only observe lottery windfall at

the province level in my empirical strategy. Investigating individual outcomes like in

previous lottery studies would have been preferable. Instead, interpretation was made at

the province level. Second, with more variables, for example, individual socioeconomic

status, mental health, and more health behavior measures, I may have been able to outline

potential mechanisms. Instead, I could only suggest potential mechanisms that may drive

the results. In addition, the scarcity of control variables can be a potential source of

omitted variable bias. Third, due to the data available, many provinces were considered

treated in the first year of observation, making a large part of my sample always treated,

causing a large drop in observations when applying the robust estimators. Finally, due

to the data limitations, I was not able to provide more evidence that the parallel trend

assumption is satisfied. I do provide evidence that speaks for the assumption, but more

evidence, such as an event study with a clear pre-period, would have further strengthened

the internal validity.

In the future, research could adopt robust estimators to ensure robust results when

using a difference-in-difference design. Next, research could use large-scale lotteries similar

to the Spanish Christmas Lottery, which benefits external validity. The results might

differ if many in one’s surroundings receive lottery windfall compared to lotteries with

only single winners. The concern about how the effects will stand when implementing a

policy on a larger scale has been discussed by economists for a long time. If research used

large-scale lottery windfalls, the research could get closer to a scenario where a large part

of the population is affected by the treatment. Finally, the link between wealth and health

remains unsolved, and more evidence is needed from different settings. Future research

can build on this paper to further prove how wealth and health are related.
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Appendix

Figure A1: Life expectancy in Spain 1995

Note: Life expectancy in Spain is plotted by provinces using data from 1995 obtained from

Instituto Nacional de Estadística. All numbers are given in years.
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Table A1: Validity check - Are lotteries truly random?

Exposed to the top three prizes

(1) (2) (3 )

Lottery Expenditure (% of GDP) -0.0583 -0.0000264 -0.171

(0.183) (0.192) (0.329)

GDP 0.00000170 0.00000208

(0.00000129) (0.00000132)

Inflation 0.0106 0.00115

(0.0183) (0.0258)

Unemployment Rate -0.000796 0.00242

(0.00393) (0.00544)

Labor Force Participation 0.000771 -0.00150

(0.00377) (0.00518)

Observations 1,300 1,300 1,300

Fixed Effects YES YES YES

Controls NO YES YES

Weighted NO NO YES

Notes: Table A1 reports results if winning the top three prizes is random using

equation 1. A dummy was created to test if prizes are truly random, indicating if a

province was exposed to the top three prizes. The first column shows the amount of

total expenditure do impact the probability of winning; the second column includes

GDP per capita, inflation, unemployment rate, and labor force participation as ad-

ditional controls; the third column includes population weights to test the sensitivity

of the results in columns 1 and 2. Clustered standard errors within parentheses. ***

p<0.01, ** p<0.05, * p<0.1
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Table A2: The effect of lottery windfall on alcohol consump-

tion

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

Alcohol last two weeks Units of alcohol

TWFE TWFE TWFE TWFE

Panel A: Winning the top three prizes

Win -0.0126 -0.0138 0.0174 -0.00449

(0.0121) (0.0124) (0.103) (0.102)

Panel B: Size of winnings

Lottery Prize -0.0481** -0.0423** -0.465*** -0.418**

(0.0191) (0.0189) (0.167) (0.172)

Panel C: Living in a winning province

Winning Once -0.0211 -0.0199 -0.0455 -0.0405

(0.0211) (0.0218) (0.135) (0.129)

Observations 75,230 75,230 75,230 75,230

Fixed Effects YES YES YES YES

Controls NO YES NO YES

Non-win mean 0.50 2.39

Notes: Table A2 show the difference-in-difference results regarding al-

cohol consumption. Panel A shows the result for the binary difference-

in-difference using equation 2. Panel B reports results from the con-

tinuous difference-in-difference using equation 3 where treatment can

switch off. Panel C show results using equation 4, where treatment

does not switch off. Columns 1 and 2 show self-reported consumption

of alcohol in the last two weeks. Columns 3 and 4 show results about

the total units of alcohol consumed each time drinking. Gender, age,

and quarter are included in all regressions. GDP per capita, inflation,

unemployment rate, and labor force participation serves as additional

controls. Standard errors within parentheses are clustered by province.

*** p<0.01, ** p<0.05, * p<0.1.
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Table A3: Bacon decomposition

Outcome variable Comparison Weight Avg. DiD estimate

Panel A: Good Health Status Early T vs Late T 0.155 0.001

Late T vs Early T 0.161 0.005

Always T vs Timing 0.505 0.020

Never T vs Timing 0.178 0.074

Panel B: Self-reported hospitalization Early T vs Late T 0.155 0.001

Late T vs Early T 0.161 0.000

Always T vs Timing 0.505 0.006

Never T vs Timing 0.178 -0.009

Panel C: Hospitalization rate Early T vs Late T 0.145 0.000

Late T vs Early T 0.746 0.014

Always T vs Timing - -

Never T vs Timing 0.108 0.001

Panel D: Birth weight Early T vs Late T 0.141 0.713

Late T vs Early T 0.256 4.012

Always T vs Timing 0.518 13.323

Never T vs Timing 0.087 9.419

Panel E: LBW Early T vs Late T 0.143 -0.000

Late T vs Early T 0.253 -0.001

Always T vs Timing 0.517 -0.002

Never T vs Timing 0.087 -0.002

Panel F: Alcohol last two weeks Early T vs Late T 0.155 0.008

Late T vs Early T 0.161 0.037

Always T vs Timing 0.506 0.005

Never T vs Timing 0.178 -0.038

Panel G: Units of alcohol Early T vs Late T 0.176 0.129

Late T vs Early T 0.1450 -0.281

Always T vs Timing 0.505 0.188

Never T vs Timing 0.178 -0.566

Notes: Table A3 provides weights for the different types of comparisons and the weighted coefficient

for each group that my estimates in equation 4 rely on, using the bacondecomp command.
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Compositional changes

I run regressions using pre-determined variables as the outcome variable. Next, the pop-

ulation is investigated to see if lottery windfall affects the population count. The specifi-

cation can be expressed as follows:

Characteristics = γ1Lpt + γ2Exppt−1 + λp + µt + ε (7)

where Characteristics is an individual or provincial characteristic; Lpt is a dummy in-

dicating if a province has won at least once before period t; Exppt−1 is the lottery ex-

penditure per capita in province p at period t − 1; λp denotes province fixed effects; µt

denotes province fixed effects; and ε is the individual or provincial error term, depending

of characteristics.

Table A9: Robustness check - Compositional changes

(1) (2) (3) (4) (5) (6)

National Health Survey Birth data Lottery data

Gender Age Gender Young Old Population

Winning Once -0.0465 -0.0727 0.00128 -0.0108 0.00513 -17.05

(0.116) (0.312) (0.00649) (0.00725) (0.00487) (47.18)

Observations 75,230 75,230 3,343,643 3,343,930 3,343,930 3,343,930

Fixed Effects YES YES YES YES YES YES

Controls NO NO NO NO NO NO

Notes: Table A9 shows results using equation 7 to investigate compositional changes with the two-way

fixed effects estimator. Standard errors within parentheses are clustered by province. *** p<0.01, **

p<0.05, * p<0.1.
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