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Abstract
This study investigates the effects of minimum wage on health, well-being, and income 
security in European countries. The empirical strategy consists of exploiting variations in 
the minimum wage across European countries over time. We show that minimum wage 
increases improve individuals’ self-reported health and income security. Minimum wage 
increases also improve life satisfaction and happiness. The effects are largest among 
women, employed individuals, married individuals, and those with less than a secondary 
education. Our results are robust to several robustness checks and consistent with existing 
evidence on the relationship between minimum wage and health.
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Introduction

To improve the standard of living for low-skilled workers, one solution policymakers have 
proposed is to increase the minimum wage. Advocates of a higher minimum wage often point 
to a decrease in income inequalities (via higher earnings) and an increase in the well-being 
of lower-income individuals (by increasing consumption and investing in health) (Kuroki, 
2018). Meanwhile, opponents of a higher minimum wage argue that it will increase lay-offs 
and prices (Andreyeva and Ukert, 2018). The empirical evidence of minimum wage’s effect 
on employment is mixed and inconclusive, with some studies reporting a negative relation-
ship between minimum wage increases and employment (Neumark et  al., 2014; Neumark 
& Wascher, 1992) while others report no significant relationship (Card & Krueger, 1994). 
Regarding prices, in general, studies have shown a modest rise (Card & Krueger, 1995).

The existing literature on the effects of minimum wage changes on health is rarer and 
also mixed. On the one hand, several studies have shown that higher minimum wages 
improve individuals’ physical and mental health (Reeves et al., 2017; Lenhart, 2017a) and 
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birth outcomes (Wehby et al., 2020). On the other hand, some studies have found negative 
or no effects of minimum wage increases on health outcomes (Horn et al., 2017; Averett 
et al., 2017).1

In this paper, we investigate the effect of minimum wage increases on the health and 
well-being of individuals in European countries. Minimum wages can affect health through 
several pathways. First, minimum wages can impact health outcomes through changes in 
income. In the Grossman (1972) model, individuals inherit an initial stock of health which 
depreciates over time, but which can be positively affected through investments like exer-
cise and a healthier diet. Assuming health as a normal good, workers will increase health 
inputs and see their health improve when minimum wage increases. However, increased 
income could also increase risky behaviors by enabling individuals to purchase unhealthy 
goods (e.g., junk food, tobacco, alcohol, and illicit drugs).2 Second, minimum wages could 
affect health by impacting workers’ financial stress and income security. The medical liter-
ature reports the existence of physiological reactions to stress in the form of complications 
with the circulatory system and heart diseases (Henry, 1982). Existing evidence also shows 
that minimum wage increases have a beneficial effect on mental health while reducing 
financial stress (Horn et al., 2017; Reeves et al., 2017; Lenhart, 2017a). Third, rises in min-
imum wage increase opportunity costs of leisure time and may not allow workers to invest 
in health-enhancing activities (Horn et  al., 2017). In other words, an increase in hourly 
wages could induce individuals to work more hours and reduce the number of hours allo-
cated to activities improving their health, such as exercise and healthier diet. Given the lack 
of consensus in economic theory on the relationship between minimum wage increases and 
health, there is a need for further research in this field.

We contribute to the existing literature on the relationship between minimum wage and 
health/well-being in four ways. First, to the best of our knowledge, this is the first study 
to provide an empirical analysis of the impact of minimum wage on health/well-being in 
European countries. Previous studies have focused on a single country, such as the United 
States (the majority of previous work) (Horn et  al., 2017; Andreyeva and Ukert, 2018) 
or the United Kingdom (Reeves et  al., 2017). Lenhart (2017b) examined the relation-
ship between minimum wages and population health for 24 OECD countries. However, 
the study used countries as the units of analysis, and the sample sizes varied between 63 
and 381. Using individual-level data is crucial when investigating the relationship between 
minimum wage and health, as is the case in our paper, because the effects of minimum 
wage are unlikely to be uniform. For example, the health effects may be different depend-
ing on whether the individual remains employed or experiences a decrease in employment 
outcomes. Moreover, Lenhart’s study did not focus on those directly or most likely affected 
by minimum wages (i.e., low-wage/low-skilled workers), but rather combined low- and 
high-wage workers. However, it is unlikely that minimum wage affects high-wage work-
ers (Leigh et al., 2019). Moreover, European countries are different from the United States 
in several ways, including fewer social inequalities, public health insurance, a more redis-
tributive tax/transfer system, labor markets, and the healthcare system.

Second, we contribute to a small but growing collection of literature that seeks to 
investigate the effects of minimum wage changes on non-employment outcomes. More 

1 See Leigh et al. (2019) for a review of evidence on the effect of minimum wages on health outcomes.
2 For example, Huang et al. (2021) showed that a $1 increase in the minimum wage in the United States 
raises the prevalence of smoking by about 2.3% and diminishes cessation by about 13.7% among the low-
skilled employees. They also report an income effect as a potential mechanism for increased smoking.
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generally, we investigate the causal impact of increased income on health and well-being 
outcomes.3

Third, we examine heterogeneous effects of minimum wage on a variety of characteris-
tics (gender, employment status, age, education level, marital status, minority, and country 
characteristics). Indeed, following an increase in minimum wage, improvements in health 
outcomes could be more plausible for some sub-populations, like women or employed 
individuals.

Finally, this paper has important implications for policymakers and could contribute to 
the ongoing debate regarding the introduction of a common framework on minimum wage 
in Europe (Forbes, 2020). This is particularly crucial following the Covid-19 pandemic, 
which may cause health inequalities to increase.

In this study, we use the European Social Survey (ESS) data. Our empirical strategy 
consists of exploiting variations in the minimum wage across countries and over time using 
individual-level data. Our estimates suggest that minimum wage increases improve indi-
viduals’ self-reported health and income security. Minimum wage increases also improve 
life satisfaction and happiness. These positive effects are largest among women, employed 
individuals, married individuals, minorities, those with less than a secondary education, 
and those living in the poorest countries. Our results are robust to several robustness 
checks.

The rest of the paper is organized as follows. In the sections Data and Empirical strategy 
present, respectively, the sample data and the empirical strategy. In Section Results sum-
marizes the empirical results, and section Conclusion concludes the paper.

Data

We use data from the European Social Survey (ESS), a cross-sectional survey of more than 
30 European countries. Since 2001/2002, ESS interviews have been conducted biennially 
and include questions on the attitudes, beliefs, and behaviors of European residents over 15 
years old.4 In this study, we use the 2001/2002 to 2016/2017 cycles of ESS on 17 European 
countries.5

Our sample includes individuals 18 to 64 years old with no more than a high school 
degree. This approach is consistent with existing evidence on minimum wages and health 
for several reasons (Andreyeva and Ukert, 2018; Horn et al., 2017). First, we focus on indi-
viduals 18 to 64 years old because we would like to know how minimum wages affect 
the health of individuals likely to be persistently impacted by low wages throughout their 
careers. Second, we want to focus on individuals likely affected by minimum wages (i.e., 
lesser-skilled workers). Existing evidence uses education as an hourly wage proxy and 

3 Several studies have exploited income shocks, such as changes in the Earned Income Tax Credit (Evans 
& Garthwaite, 2014) or inheritances and lottery winnings (Gardner & Oswald, 2007), to estimate the causal 
effect of increased income on health. The use of minimum wages as natural experiments is a very recent 
approach adopted in the literature (Leigh et al., 2019)
4 The ESS questionnaire includes a combination of repeated key items (the core section), which remains 
relatively similar from round to round, as well as several rotating modules, repeated at intervals.
5 Only countries that had effective minimum wages in place during our study period are included in the 
analysis. These countries are Belgium, the Czech Republic, Estonia, France, Germany, Hungary, Ireland, 
Israel, Latvia, Lithuania, Luxembourg, the Netherlands, Poland, the Slovak Republic, Slovenia, Spain, and 
the United Kingdom.
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classifies individuals with high school education or less as the group most commonly 
affected by minimum wage (Leigh et al., 2019; Andreyeva and Ukert, 2018; Horn et al., 
2017; Hoynes et al., 2015; Sabia & Nielsen, 2015; Evans & Garthwaite, 2014). Thus, we 
follow the approach adopted by previous studies and focus on low-educated individuals–a 
group most likely to be affected by minimum wages.

We also excluded respondents not in the labor force or who were self-employed.6 These 
sample restrictions allow us to focus on those individuals likely to be affected by changes 
in the minimum wage and whom policymakers target when considering raising the mini-
mum wage: low-skilled workers with low salaries.

Next, we match individuals surveyed in a particular country, month, and year with 
annual data on the real hourly minimum wages, which are collected from the OECD data-
base (OECD Database).7

We use self-reported health status as an outcome variable to measure an individual’s 
health with the question: “How is your health in general?” Responses are coded on a 
5-point Likert scale: 1 (“Very good”), 2 (“Good”), 3 (“Fair”), 4 (“Bad”), and 5 (“Very 
bad”). We also construct three indicator variables: a dummy that equals 1 if the individual 
is in “very good” health and 0 otherwise; a dummy that equals 1 if the individual reports 
“very good” or “good” health and 0 otherwise; and finally a dummy that equals 1 if the 
individual reports “bad” or “very bad” health. All of these indicators are very common in 
the health economics literature and are, in particular, used to investigate the relationship 
between minimum wages and health (Lebihan & Takongmo, 2018; Horn et al., 2017; Bar-
baresco et al.., 2015; Humphreys et al., 2014). Existing evidence shows that self-assessed 
health variables are associated with objective measures of health (DeSalvo et  al., 2006; 
Idler & Benyamini, 1997).

We also use two variables related to well-being: life satisfaction and happiness. Evi-
dence shows that life satisfaction and happiness are associated with overall health and, spe-
cifically, with mental health (Lombardo et al., 2018; Siahpush et al., 2008; Bray & Gunnell, 
2006). We measure life satisfaction using the following question: “All things considered, 
how satisfied are you with your life as a whole nowadays?” Responses are coded on a scale 
from 0 (extremely bad) to 10 (extremely good). Happiness is measured using the following 
question: “Taking all things together, how happy would you say you are?” Responses are 
coded on a scale from 0 (extremely unhappy) to 10 (extremely happy).

Financial distress is known to have a detrimental effect on well-being (Berrill et  al., 
2021). Increasing minimum wage may reduce financial stress on vulnerable individuals 
because studies show that minimum wage increases raise income for low-income groups 
(Gertner et  al., 2019). We measure economic insecurity using the following question: 
“Which of the descriptions on this card comes closest to how you feel about your house-
hold’s income nowadays?” Responses were coded as: 1 (“Living comfortably on present 
income”), 2 (“Coping on present income”), 3 (“Difficult on present income”), and 4 (“Very 
difficult on present income”). We construct an indicator variable on economic insecu-
rity: a dummy that equals 1 if it is “difficult on present income” or “very difficult” and 0 
otherwise.

6 Respondents who are not in the labor force include those who are retired, are students, or reported being 
a homemaker.
7 “Real hourly minimum wages are calculated first by deflating the series using the consumer price index 
taking 2020 as the base year. The series are then converted into a common currency unit (USD) using Pur-
chasing Power Parities (PPPs) for private consumption expenditures in 2020.” (OECD Database).
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We include several covariates to control for individual- and country-level characteristics 
that might correlate with both minimum wage and our dependent variables. The individ-
ual-level controls are gender, age and age squared, immigrant status (whether the respond-
ent was not born in the country of residence), partnership status (whether the respondent 
is married/cohabiting), minorities (whether the respondent is a visible minority), educa-
tion categories (less than secondary education, secondary schooling), religion (whether the 
respondent belongs to particular religion or denomination), and living in an urban area. We 
also include the natural logarithm of household size.

The country-level characteristics are the natural logarithm of real GDP per capita (in 
2018 US dollars), government health expenditures and family expenditures (as a share of 
total GDP), annual unemployment rate, and the number of hospital beds and physicians 
per 1000 people. We also include net replacement rate in unemployment, tax wedge, trade 
union density, and collective bargaining coverage. Net replacement rate in unemployment 
and tax wedge are measured for a single person without children earning an average wage. 
Net replacement rates in unemployment measure the proportion of income that is main-
tained after two months of unemployment. Tax wedge is used as a control for labor taxa-
tion. Trade union density is defined as the number of net union members (i.e., excluding 
those who are not in the labor force, unemployed, and self-employed) as a proportion of 
the number of employees. The collective bargaining coverage rate represents the share of 
workers covered by valid collective agreements in force. These variables are available in 
the OECD database and are similar to those used in studies of minimum wage (Andreyeva 
and Ukert, 2018; Horn et al., 2017).8

Appendix Table 5 provides an overview of the OECD countries studied in this paper. 
The year when minimum wage was introduced as well as summary statistics for the mini-
mum wage and the Kaitz index is presented for each country throughout the study period. 
In our sample, the first country to introduce a minimum wage was Spain (1963); the last 
country to do so was Germany (2015). The three countries with the most generous mini-
mum wages are Belgium (11.00 USD PPP), France (11.77 USD PPP), and Germany (11.33 
USD PPP). The three countries with the less generous minimum wages are Estonia (3.48 
USD PPP), Latvia (3.04 USD PPP), and Slovak Republic (2.44 USD PPP). We note large 
variations in minimum wages and the Kaitz index between countries and within countries 
during the period of this study. Poland and Slovenia experienced the largest jump in their 
minimum wages and the Kaitz index. In our sample, all the countries have a national mini-
mum wage system, meaning that, according to the law, the minimum wage is geographi-
cally homogeneous in the country. There are no geographically heterogeneous minimum 
wage policies within the country.9

Table 1 presents the summary statistics for our study sample. We show statistics for 
the dependent variables. The average self-reported general health is 2.12, with 20.9% 
reporting their health as very good health and 71.3% reporting their health as very good 
or good. About 3.5% of respondents report that their health as bad or very bad, and 

8 In Europe, and particularly in our sample, between 90% and 99% of the total population is covered by 
public health insurance. Many European countries benefit from universal access to health care. This con-
trasts sharply with the United States, where only about 30% of the total population is covered by public 
health insurance such as Medicare and Medicaid. (OECD, 2021).
9 Some OECD countries such as the United States or Canada have a regional minimum wage, meaning the 
minimum wage varies by region. In these countries, there is a federal wage minimum wage, but states may 
set a minimum wage above the federal level. In our sample, all countries have geographically homogeneous 
minimum wage policies within the country (Adema et al., 2019).
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30.1% find that it is difficult or very difficult to live on their present income. The aver-
age life satisfaction and happiness are, respectively, 6.59 and 7.09. We also present sta-
tistics for country-level and individual characteristics. For example, in our sample of 
low-educated individuals, about 27% of respondents have less than a secondary educa-
tion and 73% have completed secondary schooling. The average age is 40.9 years, and 
the minority share is roughly 6%. On average, the unemployment rate is 9.14%, and the 
GDP per capita is around US $35,681. The average net replacement rate in unemploy-
ment is 60.4%.

Table 1  Descriptive statistics

This table displays the weighted summary statistics for outcome variables, country, and personal character-
istics

Mean SD Min Max

Outcomes
Health 2.116 0.777 1 5
Very good health 0.209 0.407 0 1
Very good or good health 0.713 0.452 0 1
Bad or very bad health 0.035 0.184 0 1
Life satisfaction 6.594 2.251 0 10
Happiness 7.089 1.934 0 10
Difficult or very difficult to live on present income 0.301 0.459 0 1
Country characteristics
Minimum wage 6.769 3.271 1.820 12.100
Government health expenditures (% of GDP) 6.075 1.512 3.608 9.576
Family expenditures (% of GDP) 2.169 0.738 0.905 3.941
GDP per capita 35,680.51 13,493.21 16,163.75 97,605.62
Hospital beds (per 1000) 5.538 1.661 2.540 8.130
Physicians (per 1000) 3.152 0.504 2.160 4.560
Unemployment rate 9.137 4.470 3.100 26.100
Tax wedge 41.319 7.529 20.351 56.331
Net replacement rate in unemployment 60.418 11.591 35.000 85.000
Trade union density 20.943 12.066 4.700 56.900
Collective bargaining coverage 52.396 29.866 8.300 100.000
Personal characteristics
Female 0.458 0.498 0 1
Age 40.949 11.811 18 64
Household size 3.246 1.405 1 20
Less than secondary education 0.273 0.445 0 1
Secondary schooling 0.727 0.445 0 1
Immigrant 0.087 0.282 0 1
Partnered 0.674 0.469 0 1
Minority 0.063 0.243 0 1
Any religion 0.518 0.500 0 1
Urban 0.281 0.449 0 1
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Empirical strategy

Our empirical strategy consists of exploiting the variation in the minimum wages across 
countries and over time. We estimate the following model:

where Yicmt is an outcome variable for individual i in country c in month m and in year 
t. The MWct variable is the current minimum wage in country c in year t. Zct and Xicmt 
are, respectively, country and individual control variables. �c , �t , and Mm are, respectively, 
country, year, and month fixed effects. Country fixed effects control for time-invariant 
country-level characteristics that influence individuals, and year fixed effects control for 
changes in health over time common to all countries. Month fixed effects control for sea-
sonality in health outcomes (Christodoulou et al., 2012). We also include country-specific 
linear time trends �ct to control for time-varying country-level factors. Finally, �ictm is the 
error term.

In the Grossman (1972) model, there could be a time delay between minimum wage 
variations and health. In order to take this into account, we also estimate the following 
model with the lagged minimum wage:

where MWct−1 is the one-year lagged minimum wage for each country and year.
Following the minimum wage literature, we consider the natural logarithm of the mini-

mum wage, and coefficient estimates can be interpreted as semi-elasticities.10 For continu-
ous dependent variables, we use ordinary least squares (OLS); for binary dependent varia-
bles, we use linear probability models.11 We also use the weights available in the ESS data. 
Standard errors are clustered at the country level to account for shocks correlated within 
country over time.

Results

This section is arranged as follows. First, we report the main estimates of minimum wage 
on health. Second, we explore heterogeneous effects. Finally, we present results from a 
series of robustness checks.

Main estimates

In Table  2, four specifications are presented for the main estimates: (i) only countries, 
year, and month dummies; (ii) the addition of individual control variables; (iii) the addi-
tion of country-specific control variables; and (iv) the addition of linear country-specific 
time trends. In the first three specifications, the results are consistent. Indeed, Panel A 

(1)Yicmt = �
0
+ �

1
MWct + �

2
Zct + �

3
Xicmt + �c + �t +Mm +�ct + �ictm

(2)Yicmt = �
0
+ �

1
MWct−1 + �

2
Zct−1 + �

3
Xicmt + �c + �t +Mm +�ct + �ictm

10 Results using unlogged minimum wages are similar and available from the authors.
11 Linear models are commonly used in the literature for ease of interpretation. Results are similar if we 
use ordered probit models (available on request). Moreover, existing evidence shows that results are similar 
when well-being and health are treated as an ordinal or cardinal concept (Kuroki, 2018; Haeck et al., 2018; 
Horn et al., 2017).
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(Column 3) shows that minimum wage increases have a beneficial and significant effect on 
the health status of individuals. The results also suggest that a 10% increase in minimum 
wage is associated with a 1.25 percentage point increase in the likelihood of being in very 

Table 2  Main estimates

For each dependent variable, we report the estimated effects under different specifications ( �
1
 shown). 

Standard errors (in parentheses) are clustered at the country level. ***significant at 1% ; **significant at 5% 
; *significant at 10%

MW MW MW MW N
(1) (2) (3) (4)

Panel A: Current min.wage
Health −0.358*** −0.420*** −0.347*** −0.167* 45,464

(0.095) (0.091) (0.105) (0.094)
Very good health 0.087 0.114** 0.125** 0.115*** 45,464

(0.051) (0.043) (0.049) (0.039)
Very good or good health 0.205*** 0.233*** 0.174*** −0.014 45,464

(0.051) (0.051) (0.057) (0.065)
Bad or very bad health −0.054*** −0.062** −0.040* −0.055* 45,464

(0.017) (0.021) (0.020) (0.028)
Life satisfaction 1.600*** 1.705*** 0.885*** 0.493 45,313

(0.279) (0.288) (0.237) (0.422)
Happiness 1.213*** 1.306*** 0.770*** 0.774** 45,272

(0.200) (0.227) (0.222) (0.298)
Difficult or very difficult to live −0.386*** −0.410*** −0.227*** −0.201** 45,140
on present income (0.060) (0.078) (0.040) (0.072)
Panel B: Lagged min.wage
Health −0.331*** −0.387*** −0.323** −0.029 45,309

(0.104) (0.101) (0.121) (0.129)
Very good health 0.072 0.097* 0.077 0.031 45,309

(0.054) (0.047) (0.058) (0.072)
Very good or good health 0.202*** 0.227*** 0.181** −0.061 45,309

(0.057) (0.057) (0.065) (0.075)
Bad or very bad health −0.049*** −0.055** −0.058*** −0.049* 45,309

(0.016) (0.020) (0.016) (0.028)
Life satisfaction 1.250*** 1.325*** 1.177*** −0.361 45,158

(0.327) (0.315) (0.363) (0.507)
Happiness 0.958*** 1.025*** 0.541** −0.026 45,117

(0.227) (0.228) (0.222) (0.466)
Difficult or very difficult to live −0.316*** −0.333*** −0.111 −0.031 44,985
on present income (0.061) (0.076) (0.081) (0.081)
Countries dummies Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes
Month dummies Yes Yes Yes Yes
Individual X’s No Yes Yes Yes
Country-specific X’s No No Yes Yes
Linear country-specific time trends No No No Yes
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good health. Relative to the baseline proportion (0.209), this coefficient estimate implies a 
6% increase in this probability. Similarly, we report that a 10% increase in minimum wage 
is associated with a 1.74 percentage point increase in the likelihood of being in very good/
good health and a 0.40 percentage point decrease in the likelihood of being in bad/very bad 
health. The results also show that an increase in minimum wage significantly raises life 
satisfaction and happiness. In addition, we find that the minimum wage increases are asso-
ciated with a decrease in the likelihood of finding it difficult to live on the present income.

Panel B shows that these findings are similar when using the one-year lagged minimum 
wage. In the last specification, we include state-specific time trends and show that our 
results remain similar.12

Overall, the results indicate that minimum wage improves individuals’ self-reported 
health, well-being, and income security. These findings are in line with Lenhart (2017a), 
who found that the introduction of the National Minimum Wage (NMW) in the United 
Kingdom improved the self-reported health status of individuals and reduced their finan-
cial stress. The author also shows that the NMW improved overall job satisfaction and sat-
isfaction with the pay. Our results are consistent with evidence from the United States. 
Indeed, Andreyeva and Ukert (2018) reported that minimum wage increases are associated 
with a decrease in the number of days in poor health. Similarly, Kuroki (2018) found a pos-
itive and significant relationship between life satisfaction of low-skilled workers and higher 
minimum wages. Finally, Lenhart (2017b) showed that higher minimum wage levels are 
associated with significant improvements in population health (mortality, life expectancy, 
doctor consultations, etc.) and poverty.

Heterogeneous effects

Following an increase in minimum wage, improvements in outcomes could be more plau-
sible for some sub-populations. For example, women are more likely to be paid minimum 
wage than men, suggesting that the impact of minimum wage increases can be more impor-
tant for women. Similarly, the effects may be different depending on whether the individual 
remains employed or experiences a decrease in employment outcomes. Individuals with 
less than secondary education account for a larger proportion of low-income individuals, 
suggesting the effects of increases in the minimum wage may be larger for this group.

Thus, in Table 3, we evaluate the heterogeneous effects across gender, employment sta-
tus, age group, education level, marital status, minorities, and country characteristics. The 
results show that the minimum wage increases significantly improve individuals’ health, 
well-being, and income insecurity, regardless of gender; however, the effects are larger for 
women.

Minimum wage increases are also expected to have different effects depending on 
employment status. Indeed, existing evidence reports negative effects on employment, 
particularly in European countries. For example, Caliendo et  al. (2018) find that overall 

12 In general, existing evidence includes state-specific linear time trends to remove bias due to unobserv-
able state-specific time trends when studying the impact of minimum wages on labor and health outcomes. 
However, Sabia and Nielsen (2015) reported that the using such trends substantially reduces the ability to 
identify variations (decrease of more than 60%). Thus, some studies have not included these trends in their 
models (Averett et al., 2018, 2017). Here, we present the results both with and without these trends, show-
ing that, although the magnitude of the effects decreases, minimum wage increases still improve individu-
als’ health, well-being, and personal income security.
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1 3

employment was reduced by around 140,000 jobs, or 0.4%, after the implementation of a 
minimum wage in Germany. Similar results are obtained by Holtemöller and Pohle (2020). 
Consistent with these findings in Germany, studies of the UK’s minimum wage show small 
negative effects on employment (Dolton et al., 2015) Workers who remain employed fol-
lowing a minimum wage increase will experience income gains (all else being equal) 
whereas those who lose their jobs because of the minimum wage will experience income 
losses. Workers with higher incomes should invest more in market goods and see their 
health improve when minimum wage increases (all else being equal) (Grossman, 1972). 
However, job losers earn less and, therefore, their health could decline as a result of this 
decrease in income.13 According to the relative income hypothesis and as wage changes 
are common knowledge, individuals who lose their jobs could also experience worse health 
outcomes because they are not benefiting from the higher salaries and they compare them-
selves to their employed peers who are benefiting from them. Job loss due to minimum 
wage can also have a negative effect on financial security and therefore on mental health. 
Our findings here are consistent with all of these hypotheses. Indeed, the beneficial effects 
of minimum wage on health, well-being, and income security are driven by employed indi-
viduals. The coefficient on the interaction term MW ∗ Employed is significant for all out-
comes, suggesting that individuals who remain employed with an increase in the minimum 
wage experience fewer financial difficulties, which is beneficial for their health and well-
being. Thus, low-wage workers who are still employed are better off in terms of health and 
income security at the expense of those who lost their jobs due to minimum wage. Our 
results are consistent with those of Horn et al. (2017), who document heterogeneous effects 
by employment status. Clearly, to the extent minimum wages cause unemployment, there 
is also a negative effect on health that needs to be accounted for. Although the causality 
between minimum wage and unemployment is beyond the scope of this paper, these results 
could be important for policymakers and choosing to put these policies in place could 
improve the outcomes of low-wage workers. Indeed, if these minimum wage increases lead 
to unintended consequences, such as reduced health outcomes in addition to job losses, 
these effects should not be ignored.

In Table 3, we also report the heterogeneous effects across age groups. We show that 
minimum wage increases have a significant and beneficial impact on health and income 
insecurity, regardless of individuals’ age; however, the effects are more important for older 
individuals.14 We also find significant beneficial effects on individuals’ health, well-being 
and income insecurity, regardless of education, but the effects are significantly larger for 
respondents with less than secondary education. For example, the results show that a 10% 
increase in minimum wages is associated with a 0.56 percentage point decrease in the like-
lihood of being in bad/very bad health for all individuals, but this effect is 0.76 percentage 
point (0.056 + 0.020 = 0.076) for lower educated. Similarly, we report a larger impact 
of minimum wage increases on married individuals and minorities. Finally, we explore if 
there are differential effects between rich and poor countries because existing evidence has 
reported that income inequality and poverty are important drivers of adverse health out-
comes in poor countries (Deaton, 2003). Estimates show that the minimum wage increases 

13 Colman and Dave (2013) report that individuals who lose their jobs experience a decrease in overall 
physical activity and an increase in sedentary activity (e.g., television watching).
14 Older individuals include those 30 years old or older.



98 L. Lebihan 

1 3

have a significant effect on health, well-being, and income insecurity, regardless of the 
richness of country; however, the effects are larger for poor countries.15

Clearly, the positive effects on health are largest among women, employed individu-
als, married individuals, minorities, those with less than secondary education, and those 
living in the poorest countries. Indeed, these subgroups are more vulnerable to financial 
constraints and economic insecurity and have a higher marginal utility of income. These 
findings are similar to those reported by Andreyeva and Ukert (2018) and Lenhart (2017b).

Robustness checks

In Table  4, we present estimates from a number of robustness checks. In each panel, a 
different regression is shown. In Panel A, we exclude individuals 55 years old or older 
because they may be marginally attached to the labor force. Panel B excludes respondents 
younger than 20 years old. Teens could move into higher-wage jobs and earn more than the 
minimum wage once they get additional education or gain more work experience (Horn 
et al., 2017). In Panel C, we exclude the years of the recession (2008 and 2009) from the 
sample. These first three specifications allow us to test whether the sample composition 
and sample period affect our findings. Regardless of the specification, our results remain 
similar and indicate that minimum wage increases have a beneficial effect on health, well-
being and income security.

In Panel D, we replace state-specific linear time trends with state-specific quadratic time 
trends. This allows us to be less restrictive concerning specific forms on unobservable dif-
ferences, and we show that results remain similar.

In existing evidence on minimum wage, standard errors are clustered at the country 
level (or state level). However, several concerns about inference exist (Cameron et  al., 
2008; Donald & Lang, 2007; Bertrand et  al., 2004). Indeed, the conventional methods 
underestimate cluster-adjusted standard errors when they are limited in number, like in our 
study with 17 clusters. To overcome this, in Panel E, we use the wild cluster bootstrap sug-
gested by Cameron et al. (2008) and Webb (2014). Again, no matter the specification, our 
estimates remain consistent.

We also estimate the impact of minimum wage using the Kaitz index. This index, avail-
able in the OECD database, measures the ratio between a country’s minimum wage and the 
mean wages of full-time workers. The Kaitz index has been widely used in studies examin-
ing minimum wage effects and has the advantage of including information on the relative 
level of minimum wages (Lenhart, 2017b; Neumark et al., 2014; Brown et al., 1982). Esti-
mates are shown in Appendix Table 6 and confirm the findings presented earlier.

In Appendix Table 7, we report additional robustness tests. In Panel H, we replace 
the one-year lagged minimum wage, in equation (2), with the two-year lagged mini-
mum wage. Similarly, we replace the one-year lagged minimum wage with the three-
year lagged minimum wage. We found no significant effect of minimum wage increases 
on the outcomes studied, suggesting that the effects are essentially contemporaneous or 
with a time lag of up to one year.

15 The division of countries is based on GDP per capita. Poor countries include countries whose GDP per 
capita is lower than the median GDP per capita in the sample (i.e., the Czech Republic, Estonia, Hungary, 
Latvia, Lithuania, Poland, the Slovak Republic, and Slovenia). Rich countries include countries whose GDP 
per capita is higher than the median GDP per capita of the sample (i.e., Belgium, France, Germany, Ireland, 
Israel, Luxembourg, the Netherlands, Spain, and the United Kingdom).
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In Panel I (Appendix Table 7), the minimum wage is divided into five quantiles in order 
to study the potential effects of non-linearities (the first quantile is the reference category). 
The estimates show that the effects are significant across the entire minimum wage distri-
bution (significant effects across all five quantiles), although the effects are larger for the 
highest quintiles.

In Panel J (Appendix Table 7), as a falsification test, we replace the one-year lagged 
minimum wage in equation (2) with the one-year lead minimum wage for each country and 
year. The underlying intuition is that current health outcomes are unlikely to be affected by 
future minimum wages. We found that the lead minimum wage has no significant effect on 
outcomes at the 5% level, except for financial security. This finding may simply reflect that 
minimum wage changes are correlated with some unobservable variables that affect finan-
cial security. However, we argue that it is reassuring that this concerns only one outcome 
and that our results are robust to all robustness tests.

Finally, similar to Huang et al. (2021), we conduct a falsification test using one placebo 
group: university-educated adults aged 18–64 years old. The DD estimates show no sig-
nificant effect of the minimum wage on this group (Table 4, Panel F). The only exceptions 
are life satisfaction and income insecurity with lagged minimum wage, but the coefficient 
estimates instead show a decrease of life satisfaction and an increase of income insecurity 
for this group.16 In Panel G, we use the university group as the placebo group to estimate a 
difference-in-differences-in-differences (DDD) model. We add an indicator for whether an 
individual belongs to the low-educated group. We find that the observed effects are mostly 
significant for low-educated individuals. The estimates are consistent with those estimated 
in the DD model. Clearly, these results give us confidence that our results are not spurious.

Conclusion

This paper presents new empirical evidence of the effects of minimum wage on self-
reported health, well-being, and income insecurity in European countries. To the best of 
our knowledge, this study is the first to investigate the impact of minimum wage on health/
well-being in European countries using individual-level data. We show that minimum wage 
increases improve individuals’ self-reported health and income security. Minimum wage 
increases also improve life satisfaction and happiness. The effects are larger for women, 
employed individuals, married individuals, minorities, those with less than secondary 
education, and those living in the poorest countries. Our results are also robust to several 
robustness checks and consistent with existing evidence.

These findings have important implications for policymakers and contribute to the 
ongoing debate on the introduction of a common framework on minimum wage in 
Europe, especially in the context of the Covid-19 pandemic. In general, countries wish-
ing to introduce or increase the minimum wage are motivated to reduce poverty and 
improve social equity. Our results show that this type of reform can also have unex-
pected impacts on health outcomes and reduce existing health disparities. Due to data 
limitations, this study is viewed as an important first step in exploring the relationship 
between health and minimum wages, and future studies should examine the effects of 

16 In Appendix Table 7, we report DD results using a different placebo group: retired adults who are 65 
years old and older (Panel H). Despite a few exceptions, the results generally show a non-significant effect 
of minimum wage increases on the outcomes studied.
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minimum wage increases on other health outcomes and its potential mechanisms, such 
as health care access and health care utilization.

Appendix

See Tables 5, 6 and 7.

Table 5  Minimum wage (details), 2001−2017 (Appendix)

Hourly minimum wages are measured in USD PPP

Country (Year of Introduction Variable Mean SD Min. Max. System
of the Minimum Wage)

Belgium (1975) Minimum Wage 11.00 0.16 10.76 11.40 National
Kaitz index 0.41 0.01 0.39 0.43

Czech Republic (1991) Minimum Wage 3.95 0.28 3.34 4.44 National
Kaitz index 0.33 0.01 0.31 0.35

Estonia (1991) Minimum Wage 3.48 0.64 2.54 4.78 National
Kaitz index 0.33 0.02 0.30 0.37

France (1970) Minimum Wage 11.77 0.22 11.43 12.10 National
Kaitz index 0.51 0.00 0.50 0.51

Germany (2015) Minimum Wage 11.33 0.09 11.29 11.57 National
Kaitz index 0.42 0.00 0.42 0.43

Hungary (1991) Minimum Wage 3.68 0.54 3.22 4.80 National
Kaitz index 0.38 0.03 0.34 0.43

Ireland (2000) Minimum Wage 8.97 0.22 8.78 9.38 National
Kaitz index 0.36 0.01 0.33 0.38

Israel (1987) Minimum Wage 5.78 0.40 5.31 6.61 National
Kaitz index 0.42 0.01 0.39 0.44

Latvia (1991) Minimum Wage 3.04 0.00 3.04 3.04 National
Kaitz index 0.37 0.00 0.37 0.37

Lithuania (1990) Minimum Wage 3.95 0.71 3.19 4.88 National
Kaitz index 0.42 0.02 0.39 0.44

Luxembourg (1973) Minimum Wage 10.87 0.03 10.86 11.07 National
Kaitz index 0.45 0.00 0.45 0.46

Netherlands (1969) Minimum Wage 10.96 0.11 10.80 11.17 National
Kaitz index 0.41 0.01 0.39 0.42

Poland (1970) Minimum Wage 4.42 0.99 3.26 6.41 National
Kaitz index 0.37 0.03 0.34 0.44

Slovak Republic (1991) Minimum Wage 2.44 0.39 1.82 2.90 National
Kaitz index 0.35 0.01 0.34 0.37

Slovenia (1995) Minimum Wage 6.49 0.88 5.30 7.55 National
Kaitz index 0.46 0.04 0.41 0.50

Spain (1963) Minimum Wage 7.42 0.39 6.64 8.07 National
Kaitz index 0.31 0.02 0.28 0.34

United Kingdom (1999) Minimum Wage 9.10 0.40 8.79 9.95 National
Kaitz index 0.40 0.02 0.38 0.44
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Table 6  Kaitz index (Appendix)

For each dependent variable, we report the estimated effects under different specifications ( �
1
 shown). 

Standard errors (in parentheses) are clustered at the country level. ***significant at 1%; **significant at 5%; 
*significant at 10%

MW MW MW MW

Panel A: Current Kaitz index (1) (2) (3) (4)
Health −0.798 −1.055* −1.054** −0.099

(0.485) (0.553) (0.422) (0.397)
Very good health 0.166 0.268 0.417 −0.129

(0.254) (0.264) (0.251) (0.237)
Very good or good health 0.481* 0.600* 0.537** 0.205

(0.266) (0.293) (0.226) (0.213)
Bad or very bad health −0.123* −0.157 −0.083 −0.027

(0.069) (0.090) (0.078) (0.115)
Life satisfaction 2.607 3.202 1.161 −1.524

(1.816) (2.059) (0.926) (1.497)
Happiness 2.952* 3.421* 0.744 −0.766

(1.406) (1.619) (0.720) (0.993)
Difficult or very difficult to live −0.452 −0.637 −0.047 0.419
on present income (0.476) (0.567) (0.265) (0.345)
Panel B: Lagged Kaitz index
Health −1.308*** −1.475*** −1.008*** −0.048

(0.335) (0.442) (0.316) (0.406)
Very good health 0.406** 0.476** 0.390* 0.055

(0.164) (0.172) (0.200) (0.281)
Very good or good health 0.750*** 0.823*** 0.459** −0.106

(0.187) (0.237) (0.161) (0.234)
Bad or very bad health −0.127* −0.150 −0.137** −0.096

(0.069) (0.093) (0.060) (0.095)
Life satisfaction 2.231 2.551 1.768* −2.072*

(1.662) (1.903) (0.843) (1.151)
Happiness 2.784** 3.025** 1.063** −0.323

(1.191) (1.411) (0.465) (0.656)
Difficult or very difficult to live −0.480 −0.607 −0.034 0.536
on present income (0.416) (0.517) (0.248) (0.381)
Countries dummies Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes
Month dummies Yes Yes Yes Yes
Individual X’s No Yes Yes Yes
Country-specific X’s No No Yes Yes
Linear country-specific time trends No No No Yes
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