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Introducción  
1. Objetivo de la Tesis y Motivación General: Economía de la Salud, Bienestar y 

Educación 

 

El estudio de la evaluación de políticas públicas nos permite adquirir nuevos 

conocimientos sobre la manera de gestionar las organizaciones, analizar las medidas 

públicas y resolver las restricciones a las que se enfrentan. Por tanto, la administración 

pública y la forma de mejorar su gestión suponen abordar desde una perspectiva 

académica el estudio de una evaluación correcta de las políticas públicas que pueda 

ayudar en la solución o prevención tanto de problemas actuales como futuros. 

 

Esta tesis ha tenido por objeto llenar el vacío existente en el análisis académico acerca 

de ciertas cuestiones relevantes respecto a la economía de la salud, bienestar y 

educación. De este modo, la evaluación de estos aspectos se plantea desde un punto de 

vista macroeconómico como punto de partida, aunque a continuación también se tienen 

en cuenta todas las implicaciones microeconómicas correspondientes. En realidad, esto 

es básico para un buen diseño tanto de políticas públicas como de sus estrategias por 

parte de los responsables y gestores de las mismas. 

 

 

2. Metodología y Fuentes de Información  

 

En esta investigación, el empleo de métodos cuantitativos se combina con un marco 

teórico adecuado en función de la disponibilidad y calidad de los datos existentes. Se 

utilizan así diferentes técnicas econométricas tales como pruebas de dominancia 

estocástica, regresiones multivariantes, modelos de datos de panel o, fundamentalmente, 

técnicas de evaluación de políticas públicas (matching). 

 

Nuestro análisis se basa en diferentes fuentes de datos, se usan encuestas de salud 

(microdatos) y otro tipo de información relacionada con los objetivos de esta 

investigación. Las principales fuentes de datos utilizadas son las estadísticas de la salud 

de la Organización para la Cooperación y el Desarrollo Económicos (OCDE), el Banco 
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Mundial y la información proporcionada por el Instituto Español Nacional de 

Estadística (INE), tales como el Panel de Hogares de la Unión Europea (PHOGUE), la 

Encuesta Nacional de Salud (ENS) española, las estadísticas comunitarias sobre la renta 

y condiciones de vida (EU-SILC) o las del Ministerio de Sanidad, Servicios Sociales e 

Igualdad. 

 

Es importante señalar que este tipo de encuestas están dirigidas a las familias / hogares 

con el fin de obtener datos sobre su nivel de ingresos, estado de salud y condiciones de 

vida tanto a nivel nacional como regional. El software utilizado principalmente es 

STATA y EVIEWS. 

 

 

3. Contribuciones de la Tesis: Grado de Innovación  

 

El objetivo específico de esta investigación es analizar las implicaciones macro y 

microeconómicas de diversas cuestiones relacionadas con la evaluación de políticas 

públicas en economía de la salud, bienestar y educación. Por tanto, con la información 

más actualizada sobre estos temas se realizan en esta tesis varias contribuciones 

originales. 

 

La tesis se divide en siete capítulos. Es importante señalar que todos ellos, aunque 

independientes, están vinculados entre sí. Asimismo, están relacionados con el estudio 

de diferentes cuestiones relativas a la salud, el bienestar y la educación utilizando para 

ello diferentes metodologías y toda la información disponible. La estructura seguida es 

la siguiente: 

 

- Capítulo 1: Dominancia estocástica: una aplicación empírica para el estado de 

salud auto-declarado. 

- Capítulo 2: Abriendo la “caja negra” de las personas con bajo nivel de salud: El 

caso de España. 

- Capítulo 3: ¿Se observa con claridad tras el cristal? Efectos del autoempleo 

sobre la salud en España. 
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- Capítulo 4: Utilización sanitaria e implicaciones de diferentes coberturas de 

salud. 

- Capítulo 5: Efectos de las actividades deportivas en la utilización de servicios 

sanitarios: un enfoque empírico basado en técnicas de matching. 

- Capítulo 6: La distribución de los ingresos en el ciclo vital: ¿se está 

construyendo un nuevo “techo de cristal”? 

- Capítulo 7: ¿Es la sobre-educación un problema en España? Evidencia empírica 

basada en la Encuesta de Condiciones de Vida. 

 

De acuerdo con todo ello, en el primer Capítulo de la tesis se propone un nuevo enfoque 

para clasificar las distribuciones de salud basado en la dominancia estocástica. A partir 

de esto, los siguientes cuatro capítulos profundizan en el análisis de la relación entre los 

efectos del estado de salud y diversos resultados económicos, como el autoempleo, 

utilización de servicios sanitarios o la práctica de actividades deportivas. Por otra parte, 

los efectos de un nuevo “techo de cristal” de los ingresos o el fenómeno de la “sobre-

educación” se consideran en los capítulos 6 y 7. 

 

El Capítulo 1 plantea un nuevo enfoque para clasificar las distribuciones de salud 

basado en la dominancia estocástica. Al invocar un supuesto tradicional de las funciones 

de utilidad, lo cual incrementa la monotonía y sirve para investigar distribuciones de 

datos ordinales, se subraya que la dominancia estocástica tiene aplicabilidad en el 

ranking de bienestar social (primer orden de dominancia estocástica), pero no en la 

clasificación de la desigualdad (dominancia estocástica de segundo orden). 

Empíricamente, este capítulo se basa en pruebas de dominancia estocástica, regresiones 

multivariantes y técnicas de coincidencia. El uso del componente español de la Encuesta 

de Condiciones de Vida muestra la existencia de desigualdades en salud relacionadas 

con el sexo, la edad, el desempleo y el nivel de educación. 

 

El Capítulo 2 también se basa en los datos de la Encuesta de Condiciones de Vida y  

estudia el problema de los bajos niveles de salud y sus efectos sobre los ingresos en 

España. Nuestros resultados proporcionan nueva evidencia empírica sobre la pertinencia 

de incorporar dicha dimensión de salud con el fin de identificar distintos perfiles de 
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empleo e ingresos. Probablemente, los importantes efectos causados por la recesión 

económica que abandonamos hace meses, así como sus consecuencias sobre la salud 

pública en España, explican gran parte de todos estos fenómenos. 

 

En el siguiente Capítulo de la tesis, se analiza el impacto del autoempleo sobre la salud 

en España. Se utilizan micro datos del componente español de la Encuesta de 

Condiciones de Vida y diferentes especificaciones econométricas. Con el objetivo de 

controlar los efectos potenciales que podrían explicar las diferencias de salud entre 

autónomos y asalariados. Nuestros resultados empíricos demuestran un impacto 

positivo notable del trabajo por cuenta propia sobre los indicadores de salud. Por tanto, 

nuestros hallazgos tienen implicaciones importantes para las políticas públicas en este 

campo, a fin de ayudarnos a entender que un trabajo más autónomo podría mejorar el 

estado de salud. 

 

En el Capítulo 4 se estima la posible reducción del grado de utilización de servicios 

sanitarios asociados con la expansión de los seguros privados utilizando para ello micro 

datos españoles de la Encuesta Nacional de Salud, Encuesta de Condiciones de Vida y 

el Panel de Hogares de la Unión Europea. Aplicamos para ello métodos de matching 

(propensity score) a fin de poder estimar el efecto medio de la doble cobertura sanitaria 

sobre la utilización sanitaria. Nuestros resultados empíricos sugieren que las diferencias 

en el número de visitas a los médicos de atención primaria y especialistas pueden 

explicarse por las características individuales consideradas en este estudio, incluyendo 

su grado y tipo de cobertura sanitaria. 

 

En el Capítulo 5, sobre la base de los micro datos de las últimas Encuestas Nacionales 

de Salud de España, se estudia la relación entre la utilización de servicios sanitarios y la 

realización de prácticas deportivas y actividad física. Los determinantes de dichas 

actividades deportivas se analizan respecto a diversas variables socioeconómicas. En 

particular, se utilizan métodos de matching (propensity score) para estimar el efecto de 

la práctica deportiva sobre la utilización de servicios sanitarios. La explotación 

estadística de estos datos se combina con la aplicación de diversas técnicas de 

evaluación de políticas públicas. Nuestros resultados confirman los hallazgos previos de 
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otro tipo de trabajos en relación a que la promoción de actividades deportivas tiene 

efectos positivos sobre la salud (evaluada con medidas objetivas y subjetivas). Esta 

información podría ser empleada en campañas de salud pública con el fin de aumentar 

la participación en actividades deportivas y sociales. 

 

En el Capítulo 6 nos centramos en estudiar la relación entre los ingresos y la edad para 

el caso de España. Diferentes modelos econométricos y técnicas de panel se utilizan 

para explicar la evolución de dichos ingresos respecto del ciclo vital utilizando la 

información recogida en la Encuesta de Condiciones de Vida. Se proporciona evidencia 

empírica que confirma que la variación de ingresos con la edad sigue una función 

cuadrática, alcanzando un máximo a la edad de 48 años y disminuyendo posteriormente. 

 

En el Capítulo final de la tesis se estudia el problema del exceso de educación (sobre-

educación) en España y su efecto sobre los ingresos. Utilizando los datos de la Encuesta 

de Condiciones de Vida, se analiza la situación de las personas empleadas y se 

comparan los ratios de sobre-educación y ganancias de dichos individuos. Realizamos 

un análisis de sección transversal (centrado en un período de tiempo reciente) y 

aplicamos diferentes técnicas de matching en base al propensity score, evaluando así el 

impacto de la educación sobre las ganancias personales. Los resultados obtenidos en 

este capítulo añaden más evidencia empírica que apoya el efecto de la educación en los 

ingresos. No obstante, la sobre-educación podría ser un gran problema para muchos 

países. 

 
Por otra parte, algunos de los resultados empíricos han sido publicados (en 

colaboración), o han superado la primera etapa del proceso de revisión en diferentes 

revistas, la mayoría de ellos con un alto factor de impacto. En concreto, los trabajos 

publicados son los siguientes: 

 

- Pascual, M.; González-Prieto, N.; Cantarero, D. (2016). “Is Over-Education a 

Problem in Spain? Empirical Evidence Based on the EU-SILC”, Social 

Indicators Research, 126(2), 617-632. (Impact Factor 1,395 Social Science 

Citation Index JCR). 
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- Pascual, M.; González-Prieto, N.; Cantarero, D. (2015). “The Determinants of 

Tobacco Consumption: Evidence from Spain”, Journal of Knowledge 

Management, Economics and Information Technology, V(1), 1-15. 

- Pascual, M.; González-Prieto, N.; Cantarero, D. (2015). “About the relationship 

between income inequality and health: Long term perspectives”, Journal of 

Business Management and Applied Economics, IV(2), 1-5. 

- Pascual, M.; González-Prieto, N. (2014). “About the Relationship between 

Health Expenditure and GDP: More Evidence”, African Journal of Business 

Management, 8(3), 113-117. 

 

Por último, es necesario indicar los diversos cursos a los que he asistido (cursos de 

formación y capacitación docente en la Universidad de Cantabria, así como de 

especialización), conferencias y seminarios. Además, gran parte de esta tesis tiene su 

genésis en el proyecto final realizado en el Máster Oficial, parte formativa del 

"Doctorado en Economía: Instrumentos del Análisis Económico", con mención de 

calidad de la ANECA y considerado de Excelencia por el Ministerio de Educación, 

Cultura y Deportes de España, donde fui admitida. Algunos de estos capítulos se han 

presentado en el Seminario del Departamento de Economía de la Universidad de 

Cantabria; en el Congreso Internacional de Economía Aplicada (Covilha, 2009; 

Santander, 2011; Málaga, 2014); en el “VI International Conference Developments in 

Economic Theory and Policy” (Bilbao, 2009); en el XIII Encuentro de Economía 

Aplicada (Sevilla, 2010); en las Jornadas de Economía de la Salud (Valencia, 2011; 

Santander, 2013; Pamplona, 2014); en los Encuentros de Economía Pública (Santiago 

de Compostela, 2012; Santander, 2015); en las XI Jornadas Internacionales de Política 

Económica (Bilbao, 2013) y en la XV Reunión de Economía Mundial (Santander, 

2013). También es de justicia reconocer la colaboración y ayuda del Grupo de 

Investigación en Economía de la Salud de la Universidad de Cantabria. 
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Introduction  
 

1. Purpose of Research and General Motivation: Health Economics, Welfare and 

Education 

 

The study of public policies evaluation enables us to acquire knowledge on how to 

manage organizations, public policy analysis and solving its problems. Thus, public 

management and how to improve it involves academic study for the development of a 

correct evaluation of public policies that can be used to solve current or future 

problems. 

 

This thesis has aimed to fill the gap of analyzing some health, welfare and education 

issues. In doing so, the evaluation of these events is taken from a macroeconomic point 

of view as starting point but we also mainly consider microeconomic implications. We 

really think that it is basic for the design of public policies and strategies performed by 

policy-makers.  

 

 

2. Methodology and Data  

 

In this research, quantitative methods are combined with a theoretical framework 

restricted both by the availability and quality of data. We work with different 

econometric techniques such as tests of stochastic dominance, multivariate regressions, 

matching techniques and panel data methods, among others.  

 

Our analysis relies on different sources of data. Furthermore, health surveys (microdata) 

and other kind of information related with the aims of this research are also applied. The 

main data sources utilized are the OECD Health Statistics, World Bank and information 

provided by the Spanish National Institute of Statistics (INE) such as the European 

Community Household Panel (ECHP), the Spanish National Health Survey, the 

European Statistics on Income and Living Conditions (EU-SILC), the Ministry of 

Public Health, Social Services and Equality.  
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It is important to point out that these surveys are directed at families/households in 

order to obtain data on income, life status health and determinants from citizens’ 

viewpoint at national and regional level. The software programs primarily used are 

STATA and EVIEWS.  

 

 

3. Contributions of the Thesis: Degree of Innovation  

 

The specific objective of this thesis is to analyze the macro and microeconomic 

implications of some of the issues related with public policy evaluation in health, 

welfare and education economics. Therefore, with the updated information on these 

fields we try to make an original contribution.  

 

The thesis is divided into seven chapters. It is important to point out that these chapters 

though independent, are linked. All of them deal with the study of different health, 

welfare and education economics issues using different methodologies and all available 

information. In particular, the structure is the following one: 

 

• Chapter 1: Stochastic Dominance: an empirical application to self-reported 

health status. 

• Chapter 2: Opening the Black Box of under-health people: the case of Spain.  

• Chapter 3: Crystal Clear? Effects of self-employment on health in Spain. 

• Chapter 4: Health care utilization and consequences of different health coverage. 

• Chapter 5: Effects of sport activities on health care utilization: an empirical 

approach based on matching techniques. 

• Chapter 6: The distribution of income over-life: are we building a new glass 

ceiling? 

• Chapter 7:  Is over-education a problem in Spain? Empirical evidence based on 

the EU-SILC 

 

According to it, the first Chapter of the thesis proposes a new approach to rank health 

distributions based on stochastic dominance. From this, the following four chapters will 
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continue to deepen in the analysis of health effects on economic outputs, self-

employment, health care utilization or sports activities. Moreover, the effects of a new 

glass ceiling of the over-education phenomenon are considered in Chapters 6 and 7.  

 

Chapter 1 discusses a new approach to rank health distributions based on stochastic 

dominance. By invoking a traditional assumption on the utility functions, which is 

increasing monotonicity, we investigate than for ordinal data distributions, stochastic 

dominance has applicability in ranking social welfare (first order stochastic dominance) 

but not applicability in ranking inequality (second order stochastic dominance). 

Empirically, this chapter relies on tests of stochastic dominance, multivariate 

regressions and matching techniques. Using the Spanish part of EU-SILC, we also 

confirm the existence of health inequalities related to sex, age, unemployment and 

education level.  

 

Chapter 2 is also based on EU-SILC data and it studies the problem of under-health and 

their effects on earnings in Spain. Our results provide new empirical evidence on the 

relevance of health dimension in order to identify employment profiles. Probably, the 

Great Recession and public health cuts in Spain are reasons for these phenomenon. 

 

In the following Chapter of the thesis, we examine the impact of self-employment on 

health in Spain. Micro data from the Spanish component of EU-SILC and different 

econometric specifications are used. We control by potential effects that could explain 

health differences between self-employed and wageworkers. Our empirical results 

demonstrate a clear positive impact of self-employment on health indicators. Thus, our 

findings have important policy implications for those involved in decision making 

process to understand that a more autonomous work could improve health status. 

 

In Chapter 4 we estimate the potential reduction in health care utilization associated 

with the expansion of private insurance using Spanish micro data from the National 

Health Survey, EU-SILC and ECHP. We apply propensity score methods and matching 

techniques to estimate the average treatment effect of having a private health insurance 

on health care utilization. Our results suggest that differences in the number of visits to 
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general practitioners and specialists can be explained by individual characteristics 

including health coverage. 

 

In Chapter 5 based on individual data from the latest Spanish National Health Surveys, 

we study the relationship between health care utilization and the expansion of individual 

sports and physical activity. The determinants of sports activities are analyzed with 

regard to many socio-economic variables. In particular, propensity score and matching 

techniques are used to estimate the treatment of practice sport activities on health care 

utilization. Exploiting these features of the data, public policies evaluation techniques 

are applied to health problems. Our results confirm previous findings that promoting 

sports activities have positive effects on individual health (assessed with both objective 

and subjective measures). This information could be employed in public health 

campaigns in order to increase participation in sports activities or social interactions.  

 

In Chapter 6 we focus on the relationship between income and age for the case of Spain. 

Different econometric models and panel techniques are used to explain income over life 

using the information contained in the EU-SILC. We provide empirical evidence 

confirming that the variation of earnings with age follows a quadratic function, reaches 

a maximum at age 48 years old and declines thereafter.  

 

In the final Chapter, it is tested the problem of over-education in Spain and its effect on 

earnings. Using the EU-SILC data, this study analyses over-education situation of 

employed people and compares over-education rates and earnings of these individuals. 

Cross-sectional analysis (focused on a recent period of time) is performed. We apply 

different matching techniques based on propensity score methods to evaluate the impact 

of over-education on personal earnings. The results obtained in this chapter add more 

empirical evidence supporting the effect of education on earnings together with 

occupational placement because over-education could be a great problem for many 

countries.  
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Furthermore, some of the empirical results have been published (in collaboration), or 

have passed the first stage of the review process in different journals, most of them with 

a high impact factor. Summarizing, the papers published are the following ones:  

 

- Pascual, M.; González-Prieto, N.; Cantarero, D. (2016). “Is Over-Education a 

Problem in Spain? Empirical Evidence Based on the EU-SILC”, Social 

Indicators Research, 126(2), 617-632. (Impact Factor 1,395 Social Science 

Citation Index JCR). 

- Pascual, M.; González-Prieto, N.; Cantarero, D. (2015). “The Determinants of 

Tobacco Consumption: Evidence from Spain”, Journal of Knowledge 

Management, Economics and Information Technology, V(1), 1-15. 

- Pascual, M.; González-Prieto, N.; Cantarero, D. (2015). “About the relationship 

between income inequality and health: Long term perspectives”, Journal of 

Business Management and Applied Economics, IV(2), 1-5. 

- Pascual, M.; González-Prieto, N. (2014). “About the Relationship between 

Health Expenditure and GDP: More Evidence”, African Journal of Business 

Management, 8(3), 113-117. 

 

Finally, note I have attended various courses (training courses and teacher training at 

the University of Cantabria, as well as several specialized courses), conferences and 

seminars. So, all the chapters arises from the final project carried out in the Master, 

which is the formative part from the “Doctorado en Economía: Instrumentos del 

Análisis Económico” with quality mention by ANECA and references to Excellence by 

the Ministry of Education, Culture and Sports of Spain, where I was admitted. Some of 

this chapters, has been presented in the Seminar of the Department of Economics-

University of Cantabria; at the International Conference of Applied Economics 

(Covilha, 2009; Santander, 2011; Málaga, 2014); at the VI International Conference 

Developments in Economic Theory an Policy (Bilbao, 2009); at the XIII Applied 

Economics Meeting (Sevilla, 2010); at the Conference of the Spanish Health Economics 

Association (Valencia, 2011; Santander, 2013; Pamplona, 2014); at the Public 

Economics Meeting (Santiago de Compostela, 2012; Santander, 2015); at the XI 

International Conference on Economic Policy (Bilbao, 2013) and at the XV World 
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Economy Meeting (Santander, 2013). We also acknowledge the collaboration and help 

of the research group in Health Economics from the University of Cantabria. 
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CHAPTER 1 

 

STOCHASTIC DOMINANCE: AN EMPIRICAL 

APPLICATION TO SELF-REPORTED HEALTH STATUS 
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1.1. INTRODUCTION 

 

Since Atkinson's (1970) seminal paper on the measurement of inequality, many 

researchers have focused their attention on the relationship between society's income 

distribution and individuals’ welfare. In fact, Atkinson's theorem provides unanimous 

preference for the Lorenz-dominating income distribution. Also, Shorrocks (1983) 

defined generalized Lorenz dominance as a necessary and sufficient criterion for the 

robust welfare approval. So, Atkinson's theorem resolves some income distribution 

comparisons for which Lorenz curves cross. In this sense, there is a broad literature on 

stochastic dominance conditions for comparisons of welfare indicators (Atkinson and 

Bourguignon, 1982).  

 

However, although there exists a huge literature devoted to measuring distribution of 

health outcomes and health care provision using income inequality tools such as Lorenz 

curves and the associated Gini index (Wagstaff et al., 1991), some authors have pointed 

out the difficulties in applying inequality indicators to ordinal data (Zheng, 2008). Thus, 

Gupta and Zhisheng (2011) developed a framework for the calibration of a reduced-

form model for health evolution. From another point of view, Yalontzky (2013) derives 

mixed-order-of dominance conditions for any type of variable. In particular, he 

proposed the use of vectors and matrices of positions in order to handle multivariate and 

multinomial distributions.  

 

However, none of the above attempts to find an analytical report of the health 

distribution solves the main problems which concern the description of the Self-

Assessed-Health (SAH) and the problem regarding mechanism responsible for the 

health structure in a specific society. According to this, we compare the empirical data 

of SAH and estimate the percentage breakdown of population by sex, age and 

educational level using univariate and multivariate approaches.  

 

Therefore, the main objective of this paper is to apply Stochastic Dominance (SD) to 

ordinal data. In particular, SAH status for the Spanish case. So, the SD rules developed 

here are consistent with Atkinson's expected utility approach. Also, multivariate 



 
	

32 

regressions and matching techniques are used. The paper is organized as follows. 

Section 2 presents an overview of related literature and the theoretical framework. In 

Section 3, we provide a detailed description of the EU-SILC data and we present the 

empirical results. Finally, some conclusions are included in Section 4.  

 

 

1.2. RANKING HEALTH DISTRIBUTIONS 

 

Although there exists a huge literature on the parametric conditions of Lorenz 

orderings there is not much work on the SD for discrete random variables. However, it 

is an important statistical instrument used in economic data analysis and enables to 

present rankings in the context of many distributions. In fact, there are dimensions other 

than income that must be allowed for making welfare judgements (Atkinson and 

Bourguignon, 1982). In this section, we introduce the basic results about SD, parametric 

specifications and matching techniques.  

 

 

1.2.1 Stochastic dominance conditions 

 

Let H be a discrete random variable and hi the cardinal value of health level i, 

i=1,2,...,n. We assume health status is defined in increasing order, from the poorest to 

the best health ℎ" ≤ 		 ℎ% ≤ ⋯ ≤	ℎ' and only takes positive values hi > 0. Therefore, the 

alternative outcomes can be ranked in order of preference but it is not possible to rank 

the differences between the alternative outcomes. 

 

The proportion of people in each health class is denoted as pi with () = 1'
)," . The 

average health level of the distribution is given by ℎ = ()ℎ)
'
),"  . 

 

Furthermore, let H1 and H2 be two random variables with range h1,..,hn, probabilities 

(p1,...,pn) and (q1,..,qn) and cumulative distributions F(x) and G(x), respectively. We are 

interested in capturing the technical properties of these distributions that enable broad 

ranking of health status. In fact, we are going to focus our research on these following 



 
	

33 

questions: when can we say that everyone will prefer H1 to H2? And when can we say 

that anyone who is risk averse will prefer H1 to H2? 

 

The application of SD rules has been developed for the last years and advances have 

been made in many directions. So, Spector et al. (1996) studied SD rules by applying 

SD techniques to ordinal variables. At this regard, they used transformations to define 

ordinal preferences of first and second order.  

 

From another point of view, Zheng (2008) investigated the applicability of SD (Lorenz 

dominance) to variables of ordinal measurement. In fact, he focused his research on the 

impossibility result for relative Lorenz dominance in which only two health statuses are 

considered. In this case, the two relative Lorenz curves must be either cross or identical 

and there is no possibility of dominance.  

 

Therefore, we propose the following definitions in order to clarify these previous issues: 

 

Definition 

H1 first-order stochastically dominates H2 if -(/) ≤ 1(/) for all x, where F and G are 

the distribution functions of H1 and H2, respectively, and a strict inequality holds for at 

least some x. Thus, for any k=1,..,n, () ≤
2
)," 3)

2
)," . 

 

All individuals with utility functions 4′ ≥ 0 prefer F(x) to G(x) if F(t) dominates G(t) 

by first SD. Furthermore, 89 ≥ 8: .  

 

Definition 

H1 second-order stochastically dominates H2 if -(/) ≤ 1(/) for all x, where F and G 

are the distribution functions of H1 and H2, respectively, and a strict inequality holds for 

at least some x. Thus, for any k=1,..,n, () ≤
;
),"

2
;," 3)

;
),"

2
;," . 

Besides, all risk averse individuals (with utility functions 4< ≥ 0 and 4<< ≤ 0	) prefer 

F(x) to G(x) if F(t) dominates G(t) by second SD. Then, 89 ≥ 8: .  
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It means that health is better in distribution H1 than in distribution H2 four each category 

of health status. Thus, the share of the population with “Very bad health” is lower for 

H1 than H2 as well as the share of the population in the lowest two categories, and the 

lowest three categories, and so on.  

 

However, when comparing health distributions, it is often useful to calculate the 

corresponding Gini index which takes the value of zero for a perfectly equal distribution 

and unity for a distribution in which inequality is maximal. Obviously, if we summarize 

health inequality by a single number, we obtain complete ordering of health 

distributions. On the other hand, the SD approach provides only a partial ordering.      

 

 

1.2.2. The parametric approach 

 

However, recent studies rely not only on the comparison of cumulative 

distribution functions of the outcome we are interested but also on those variables 

representing background characteristics. This second approach is particular useful when 

social characteristics are known. As a consequence, a multivariate regression analysis 

involving Self Assessed Health (SAH) as the dependant variable supplements the 

dominance analysis.  

Thus, this step in the analysis is focused on those characteristics which could explain 

differences in SAH. A set of factors, such us age, gender, etc…, gathered in a vector x 

explain this fact. So, the probability model is a regression given by: 

),()|( βxFxyE = . 

 

The set of parameters β  reflects the impact of changes in x on the probability. In order 

to estimate this equation, a nonlinear specification of (.)F  can avoid logical 

inconsistency and the possibility of predicted probabilities outside the range ]1,0[ . The 

most common nonlinear parametric specifications are logit and probit models which 

have been analysed. So, we are going to use a latent variable interpretation (Jones et al., 

2013; Greene, 2012).  
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Let 

0   if   ,0

0   if   ,1
*

*

≤=

>=

i

i

yy
yy

 
(1) 

 

where 

εβ += '* xy  (2) 

 

If we assume that ε has a standard normal distribution, we obtain the probit model, 

while assuming a standard logistic distribution, we obtain the logit model. These models 

are usually estimated by maximum likelihood. 

 

 

1.2.3 A non-experimental evaluation: matching techniques 

 

Propensity score matching has become a very useful approach to estimate causal 

treatment effects. In particular, we are also interested in calculating the effect of 

education level on SAH. We want to study if individuals have a different behaviour by 

the fact of having high degree of education. This is known as the average treatment 

effect on treated. To estimate it, we applied matching and propensity score methods. At 

this regard, matching methods are based on comparing two groups. On one hand, in the 

first group, there are individuals who have received treatment and in the second one, 

called the control group, there are individuals who have not received treatment but they 

have similar characteristics to those who received it. In particular, each individual of the 

first group is paired with one or more individuals in the control group. Let the variable 

= be a binary treatment indicator, where = = 1 denotes treatment and = = 0 otherwise. 

We have a random vector ( )wyy ,, 10  from an individual of the population of interest. 

Thus, the average treatment effect on treated is defined as (Rosenbaum and Rubin, 

1983):  

>?8" = 8 @" − @B = = 1 = 8 C" = = 1 − 8(@B|= = 1) (3) 

 

where @B and @" represent health outcomes for individuals who do not have or do have, 

respectively, the highest level of education.  
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We are going to define the causal effect in terms of potential outcomes or 

counterfactuals (Angrist and Imbens, 1991). We consider an individual i. And he or she 

can receive the treatment and his/her outcome is 1y . If he/she does not receive the 

treatment, then his/her outcome is 0y . Obviously, an individual can not be in the two 

states. Therefore, we can not observe both. 

 

Causal effects are comparisons of 0y  and 1y , for example 01 yy −  or 01 / yy  

(Rosenbaum and Rubin, 1983). We will focus on measuring 01 yy − . For it, we need to 

do an additional assumption: we have an independent, identically distributed sample 

from the population.  

 

Thus, a key point is to calculate the corresponding propensity score. Let x  be a set of 

covariates. The propensity score is the conditional probability of assignment to 

treatment, given the covariates. We denote it as: 

( ) ( )xwPxp |1=≡ . (4) 

 

Once we have calculated the propensity score, we have several methods to apply 

matching techniques. In particular, we have used nearest-neighbour matching (Becker 

and Ichino, 2002). This method will match the individuals whose propensity score with 

the smallest difference. Let T be the set of treated units and C the set of control units 

and C(i) the set of control units matched to the treated unit i with an estimated value of 

the propensity score of ip , nearest-neighbour matching sets: 

( ) jij
ppiC −=min . (5) 

 

As a consequence of previous results and in order to obtain rankings for a non-negative 

discrete variable, we need to deep on the following points: the cumulative distribution 

function Fx, the probability of an individual reporting good or very good health and the 

effects of education on SAH. Thus, it is very important to consider from the onset 

univariate and bivariate approaches to study health inequalities (Wagstaff and 

Doorslaer, 2002). The univariate approach is based only on health differences without 
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taking into account why or how they arise and the multivariate approach consider health 

inequalities occasioned by differences in socio-economic circumstances.  

 

 

1.3. EMPIRICAL APPLICATION 

 

Empirical evidence in health economics is largely based on ordinal data. Thus, 

one of the most commonly used indicators of individuals’ health status is SAH which is 

traditionally classified into five categories reflecting negative health rating (bad or very 

bad health) versus positive or neutral health ratings (very good, good or fair health). So, 

there is not full standardisation of the measurement of perceived health status across 

Organisation for Economic Cooperation and Development (OECD) Countries (OECD, 

2014). In Europe, it is recommended to measure this variable through the following 

question: “How is your health in general? With response categories: very good; good; 

fair; bad; very bad. Not all countries have adopted this standardised instrument. 

Therefore, it is possible to find differences among countries in the questions or response 

categories.  

 
 
1.3.1. Data description 

 

Data used in this study comes from the European Union Statistics and Living 

Conditions (EU-SILC). The main advantage of this survey is that information is 

homogeneous among countries since the questionnaire is similar across them. Thus, the 

EU-SILC is an annual, EU-wide, survey which allows us to obtain information on the 

income and living conditions of different types of households and individuals in the 

European Union. It has been established to provide data to be used for the structural 

indicators of social cohesion. EU-SILC includes rich information about income, 

education, employment, health, etc. Also, it is designed to insure the comparability 

between the European Union countries. So, we are going to analyse individuals’ SAH in 

Spain. 
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EU-SILC survey contains a small module on health, divided into three variables for 

health status and four variables for unmet needs for health care. The variables on health 

status represent the so called Minimum European Health Module (MEHM), and 

measures 3 different concepts of health: Self-perceived health; Chronic morbidity 

(people having a long-standing illness or health problem); Activity limitation – 

disability (self-perceived long-standing limitations in usual activities due to health 

problems). 

 

 

1.3.2. Results  

 

The variable we use as a proxy of individuals’ health status is the SAH that each 

individual reports of their own health status and the possible responses are ordered 

qualitatively. Thus, SAH variable is a subjective response to the question “How is your 

health in general?” and it takes the values “5” (very good), “4” (good), “3” (fair), “2” 

(bad) and “1” (very bad).  

Let us begin by looking at some actual health distribution data. Table 1.1. shows the 

SAH distribution for the years 2004-2014 in tabular form. Thus, we work with 

information from 2004 to 2014 (11 years) on SAH and the ordinal variable has five 

categories. Let H be a random variable with range h1,…, hn,  probabilities (pi,…,pn) and 

F(i) the corresponding distribution function. The cumulative probability is given by 

- E = Pr ℎ) ≤ E  and the survival probability is -(H) = Pr ℎ) ≥ E .  

 

Let us consider ∆J = JK −JKL', where W is the corresponding welfare function. 

Assuming that individual welfare function to react positively to higher values of health 

(increasing monotonicity), it is clear that in 2014 individuals fare better than in 2004. In 

2014 we can notice a higher proportion of people with good and very good health and 

less proportion with bad or very bad health. Indeed, average health is better in 2014 than 

in 2004. However, in the same way, there are other years in which comparisons are not 

possible.  
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Nevertheless, using first-stochastic dominance over these probability distributions, and 

assuming that outcome hi=5 is preferred to hi=4, hi=4 is preferred to hi=3, hi=3 is 

preferred to hi=2 and hi=2 is preferred to hi=1, we can conclude that first-order 

dominance exists between 2004 and 2014. However, as we can not assume that a shift 

from hi=1 to hi=2 is ranked higher than a shift from hi=2  to hi=3 or a shift from hi=4 to 

hi=5, we can not apply ordinary second SD. So, Ht does not dominate Ht+n and it is not 

preferred by all risk averters.   
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Table 1.1. 
Analysis of cumulative distributions 

 
  Health Status (%) 
  Very Bad 

(hi=1) 
Bad 

(hi=2) 
Fair 

(hi=3) 
Good 
(hi=4) 

Very Good 
(hi=5) 

2004 p(i) 2.86 11.59 23.37 46.81 15.36 
 F(i) 2.86 14.45 37.82 84.64 100 
 -(H) 100 97.14 85.55 62.18 15.36 
2005 p(i) 2.57 10.95 21.47 47.89 17.12 
 F(i) 2.57 13.52 34.99 82.88 100 
 -(H) 100 97.43 86.48 65.01 17.12 
2006 p(i) 2.30 10.54 20.97 49.92 16.26 
 F(i) 2.30 12.84 33.82 83.74 100 
 -(H) 100 97.70 87.16 66.18 16.26 
2007 p(i) 2.17 10.08 21.98 51.38 14.39 
 F(i) 2.17 12.25 34.22 85.61 100 
 -(H) 100 97.83 87.75 65.78 14.39 
2008 p(i) 1.81 6.82 20.73 56.70 13.94 
 F(i) 1.81 8.62 29.36 86.06 100 
 -(H) 100 98.19 91.38 70.64 13.94 
2009 p(i) 2.27 6.99 21.44 54.37 14.92 
 F(i) 2.27 9.27 30.71 85.08 100 
 -(H) 100 97.73 90.73 69.29 14.92 
2010 p(i) 2.09 6.70 21.28 53.73 16.20 
 F(i) 2.09 8.79 30.07 83.80 100 
 -(H) 100 97.91 91.21 69.93 16.20 
2011 p(i) 2.14 6.09 18.69 53.31 19.77 
 F(i) 2.14 8.23 26.92 80.23 100 
 -(H) 100 97.86 91.77 73.08 19.77 
2012 p(i) 2.20 6.71 18.75 51.70 20.64 
 F(i) 2.20 8.91 27.66 79.36 100 
 -(H) 100 97.80 91.09 72.34 20.64 
2013 p(i) 2.10 6.95 20.66 51.74 18.55 
 F(i) 2.10 9.05 29.71 81.45 100 
 -(H) 100 97.90 90.95 70.29 18.55 
2014 p(i) 2.14 6.84 20.06 54.79 16.17 
 F(i) 2.14 8.98 29.04 83.83 100 
 -(H) 100 97.86 91.02 70.96 16.17 

Source: Authors’ elaboration from EU-SILC (2004-2014). 
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The SD approach is useful to establish a robust ordinal comparison but there exists no 

theoretical framework with special focus on SD with ordinal health data. The following 

analysis is based on percentile terms. Although the dominance conditions defined in the 

previous section appears mathematically formidable, their practical application is not 

easy when we are dealing with them. In fact, we want to find conditions where we can 

write H1=H2+”something good”. Thus, we impose the most minimal restriction on the 

utility function assuming u(x) is non-decreasing.  

 

As a result, we are going to convert population health into percentile terms (Table 1.2.) 

and we can obtain immediate conclusions. Firstly, H2014 is better in some states than 

H2013. Secondly, H2014 is at least as good as H2013, H2011, H2010, H2009, H2008, H2007, H2006, 

H2005 and H2004. Thirdly, H2014 is strictly better than H2013 in 1 of the 10 percentiles.  

 

Now, as an example, let’s focus our attention on H2004 and H2014. By percentiles, if hi=5, 

then H2014-H2004=0 in 2 of 2 cases. If hi=4, then H2014-H2004=0 in 5 of 6 cases. If hi=3, 

then H2014-H2004=0 in 1 of 2 cases. The discussion so far has shown that percentile 

comparison is sufficient for first order SD and this fact can be observed using 

percentiles or the corresponding distribution functions.  

 

As pointed out Yalontzky (2013), even though the actual choices of scales are arbitrary 

in the context of ordinal variables, there are cases in which we can make unambiguous 

comparisons about relative well-being between different groups based on cardinal 

scales. In particular, we are going to focus on differences by sex and educational levels 

(Tables 1.3. and 1.4., respectively). 

	

In fact, women are more likely to report worse SAH than men. In fact, using first-

stochastic dominance over these probability distributions, and assuming again that 

outcome hi=5 is preferred to hi=4, hi=4 is preferred to hi=3, hi=3 is preferred to hi=2 

and hi=2 is preferred to hi=1, we can conclude that first order dominance exists between 

males and females for all the years considered. In addition, people with lower 

educational attainment have poorer SAH. In this sense, and based on the results of 

Eikemo et al. (2008), we are going to consider education as a measure of socioeconomic 
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position and although people’s socioeconomic position may be more accurately 

expressed by occupation or income, education can be considered a fundamental 

determinant of both, occupation and income (Ross and Wu, 1995).  
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Table 1.2. 
Descriptive statistics: Percentiles 

 
Percentile H2004 H2005 H2006 H2007 H2008 H2009 H2010 H2011 H2012 H2013 H2014 H2014- H2004 

10 Bad  
(hi=2) 

Bad 
(hi=2) 

Bad 
(hi=2) 

Bad 
(hi=2) 

Fair 
(hi=3) 

Fair 
(hi=2) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 1 

20 Fair  
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 0 

30 Fair  
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Good 
(hi=4) 

Fair 
(hi=3) 

Fair 
(hi=3) 

Good 
(hi=4) 

Good 
(hi=4) 

Fair 
(hi=3) 

Good 
(hi=4) 1 

40 Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 0 

50 Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 0 

60 Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 0 

70 Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 0 

80 Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Good 
(hi=4) 

Very 
good 

(hi=5) 

Good 
(hi=4) 

Good 
(hi=4) 0 

90 
Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 
0 

100 
Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 

Very 
good 

(hi=5) 
0 

Source: Authors’ elaboration from EU-SILC (2004-2014). 
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Table 1.3. 
Descriptive Statistics: Health Status by sex 

 

Year Sex 
Health Status 

Very Bad 
(hi=1) 

Bad 
(hi=2) 

Fair 
(hi=3) 

Good 
(hi=4) 

Very Good 
(hi=5) 

2004 Male 2.86 11.59 23.37 46.81 15.36 
 Female 3.21 12.88 24.35 45.04 14.52 
2005 Male 1.97 9.17 20.58 49.48 18.80 
 Female 3.12 12.58 22.29 46.43 15.58 
2006 Male 1.96 8.80 19.69 51.87 17.67 
 Female 2.61 12.13 22.14 48.14 14.97 
2007 Male 1.66 8.42 20.62 53.27 16.03 
 Female 2.63 11.58 23.21 49.67 12.91 
2008 Male 1.47 5.36 18.69 59.16 15.33 
 Female 2.11 8.14 22.59 54.48 12.68 
2009 Male 1.88 5.67 19.33 56.72 16.41 
 Female 2.64 8.19 23.36 52.25 13.57 
2010 Male 1.59 5.76 19.47 55.67 17.51 
 Female 2.55 7.56 22.95 51.95 14.99 
2011 Male 1.82 5.22 16.85 54.83 21.28 
 Female 2.43 6.89 20.37 51.92 18.39 
2012 Male 1.73 5.80 17.08 53.45 21.94 
 Female 2.63 7.55 20.30 50.08 19.45 
2013 Male 1.70 5.75 18.45 53.66 20.45 
 Female 2.46 8.06 22.67 49.99 16.82 
2014 Male 1.68 5.63 18.26 57.19 17.23 
 Female 2.56 7.94 21.70 52.59 15.20 

Source: Authors’ elaboration from EU-SILC (2004-2014). 
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Table 1.4. 
Descriptive Statistics: Health Status by education level 

 

Year Education 
Level 

Health Status 
Very Bad 

(hi=1) 
Bad 

(hi=2) 
Fair 

(hi=3) 
Good 
(hi=4) 

Very Good 
(hi=5) 

2004 
Primary  5.36 20.95 33.70 33.46 6.51 
Secondary  1.25 6.22 19.59 54.31 18.62 
Higher  0.62 2.97 15.07 57.02 24.32 

2005 
Primary  4.27 18.45 30.12 39.28 7.89 
Secondary  1.12 5.17 16.16 54.56 23.00 
Higher  0.55 2.86 14.45 56.98 25.16 

2006 
Primary  3.51 18.36 29.79 40.01 8.32 
Secondary  0.79 5.48 16.51 56.06 21.17 
Higher  0.59 2.97 13.14 60.91 22.40 

2007 
Primary  3.80 17.63 31.63 39.80 7.14 
Secondary  0.81 5.32 17.36 58.41 18.10 
Higher  0.58 3.03 14.69 61.45 20.25 

2008 
Primary  3.14 12.31 33.09 45.43 6.03 
Secondary  0.77 3.55 15.12 62.96 17.61 
Higher  0.41 1.86 10.15 67.56 20.02 

2009 
Primary  4.59 12.87 34.40 41.02 7.12 
Secondary  0.97 3.84 16.44 60.78 17.96 
Higher  0.48 1.98 10.70 65.39 21.45 

2010 
Primary  3.83 12.83 34.93 40.90 7.51 
Secondary  0.99 3.64 16.00 59.48 19.88 
Higher  0.49 1.79 10.45 65.01 22.27 

2011 
Primary  3.84 11.62 31.68 44.59 8.28 
Secondary  1.00 3.07 13.03 57.94 24.96 
Higher  0.54 1.60 9.04 61.15 27.67 

2012 
Primary  4.04 13.17 32.68 42.18 7.93 
Secondary  1.01 3.55 13.42 56.03 25.99 
Higher  0.50 1.79 8.58 60.37 28.76 

2013 
Primary  4.25 14.38 34.40 39.26 7.72 
Secondary  0.99 3.87 16.27 56.44 22.44 
Higher  0.63 1.93 11.55 60.80 25.09 

2014 
Primary  3.34 10.62 26.55 48.55 10.95 
Secondary  0.50 2.76 13.28 61.51 21.94 
Higher  0.83 1.85 11.37 63.03 22.91 

Source: Authors’ elaboration from EU-SILC (2004-2014). 
 
 

However, it is well known that health inequalities also depend on other socioeconomic 

characteristics. The World Health Organization (WHO) defines health inequalities as 

the differences in health status in the distribution of health determinants between 

population groups. These differences are in many cases unfair or avoidable. In this 
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framework, we have initially carried out ordered probit models taking into account that 

SAH is provided in five categories. However the proportional odds assumption across 

these categories appeared not to hold and ordered probit models were found no suitable 

for the analysis. Therefore, as it is usually carried out in the literature (Jones, 2000), we 

have considered health status as a binary variable grouping good and very good health 

against fair, bad and very bad health and we have estimated a probit regression model. 

So, we are going to compare the relative contributions of circumstances and efforts to 

overall health inequalities (Jusot, et al., 2013).  

 

At this regard, it means that we are also interested in the distribution of health status 

according to specific characteristics of individual conditions. Thus, in order to establish 

the main factors which affect health levels, we have classified them into four groups of 

variables: personal characteristics, marital status, variables related to individuals’ health 

and income. Firstly, as personal characteristics we have included two variables: 

individual’s age (AGE, in years) and sex (building a dummy variable MALE which 

takes value of 1 if individual is male and 0 otherwise). To allow for a flexible 

relationship between the probability of reporting good (or very good) health and age, a 

quadratic polynomial function of this variable is included (AGE2). Secondly, 

representing marital status, we have considered another dummy variable (MARRIED, 

which takes value 1 if individual is married and 0 otherwise). Also, we have considered 

different variables related to health status. We have taken into account if an individual 

has some chronic condition (CHRONIC) or limitation in his/her life (LIMIT). As 

dependent variable, we have considered individuals’ SAH and we have defined one 

dummy variable: GOOD_HEALTH (1 if individual’s SAH is good or very good, 0 

otherwise).  

 

Table 1.5. shows the results of the probit equation for the years 2004 to 2014. The aim 

is to model the probability of an individual to declare good or very good health as a 

function of socioeconomic characteristics. To interpret the quantitative implications of 

the results, we compute average and partial effects. 
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According to it, empirical results seem to be similar all the years. For instance, in 2014, 

men are 2.15% more likely to have good or very good health than women. Also, 

university graduates are 4.25% more likely to have good or very good health. The 

coefficient of unemployment is always negative. Then, as expected, an unemployed 

person is less likely to declare good or very good health than a person who is working. 

Another point to note is that most of coefficients of the explanatory variables are very 

stable for the eleven years, in particular, those related to personal characteristics and 

education level. According to it, we can observe that some personal characteristics, such 

as being male, have a positive and significant impact on individuals’ health while 

individuals’ age has a negative one reflecting the on-going general deterioration of 

health. The HIGHER EDUC coefficients maintain statistical significance showing that 

more education leads to an increase in the probability of reporting good or very good 

health. 
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Table 1.5.: Probit Estimates 
  2004 2005 2006 
  Coef. SE z     P>|z| dF/dx Coef. SE z     P>|z| dF/dx Coef. SE z     P>|z| dF/dx 
AGE -0.0660 0.0094 -7.0500 0.0000 -0.0170 -0.0699 0.0098 -7.1500 0.0000 -0.0171 -0.0820 0.0101 -8.1400 0.0000 -0.0196 
AGE2 0.0004 0.0001 3.8900 0.0000 0.0001 0.0005 0.0001 4.1600 0.0000 0.0001 0.0006 0.0001 5.3900 0.0000 0.0001 
MALE -0.0292 0.0303 -0.9600 0.3350 -0.0075 -0.0127 0.0313 -0.4000 0.6860 -0.0039 0.0131 0.0319 0.4100 0.6810 0.0005 
UNEMP -0.1393 0.0501 -2.7800 0.0050 -0.0378 0.0268 0.0575 0.4700 0.6420 0.0065 -0.0064 0.0594 -0.1100 0.9140 -0.0008 
WAGE 0.0989 0.0197 5.0200 0.0000 0.0255 0.0878 0.0212 4.1400 0.0000 0.0207 0.1096 0.0217 5.0500 0.0000 0.0248 
HIGHER EDUC 0.2164 0.0323 6.7100 0.0000 0.0539 0.1883 0.0341 5.5200 0.0000 0.0433 0.1714 0.0349 4.9000 0.0000 0.0379 
CHRONIC -0.8844 0.0364 -24.3000 0.0000 -0.2850 -0.9462 0.0382 -24.7400 0.0000 -0.2943 -0.9476 0.0392 -24.1600 0.0000 -0.2875 
LIMIT -1.1123 0.0382 -29.1400 0.0000 -0.3726 -1.1598 0.0389 -29.7900 0.0000 -0.3756 -1.0470 0.0396 -26.4600 0.0000 -0.3237 
MARRIED 0.0066 0.0339 0.2000 0.8440 0.0017 -0.0242 0.0402 -0.6000 0.5470 0.0120 -0.0855 0.0410 -2.0900 0.0370 0.0311 
_cons 2.1618 0.2246 9.6300 0.0000   2.4182 0.2553 9.4700 0.0000   2.4877 0.2608 9.5400 0.0000   
Number of obs 13161         13057         12351         
Log likelihood -5200.7133         -4822.7051         -4485.7370         
  2007 2008 2009 
  Coef. SE z     P>|z| dF/dx Coef. SE z     P>|z| dF/dx Coef. SE z     P>|z| dF/dx 
AGE -0.0563 0.0096 -5.8600 0.0000 -0.0129 -0.0364 0.0106 -3.4500 0.0010 -0.0071 -0.0564 0.0084 -6.6800 0.0000 -0.0100 
AGE2 0.0003 0.0001 2.6500 0.0080 0.0001 0.0002 0.0001 1.6500 0.0980 0.0000 0.0004 0.0001 4.3900 0.0000 0.0001 
MALE 0.0671 0.0303 2.2100 0.0270 0.0152 0.1056 0.0340 3.1100 0.0020 0.0162 0.0923 0.0307 3.0100 0.0030 0.0161 
UNEMP -0.0754 0.0569 -1.3200 0.1850 -0.0181 -0.0421 0.0570 -0.7400 0.4610 -0.0057 -0.2142 0.0422 -5.0800 0.0000 -0.0408 
WAGE 0.0811 0.0200 4.0600 0.0000 0.0188 0.1291 0.0220 5.8600 0.0000 0.0201 0.0764 0.0147 5.2100 0.0000 0.0133 
HIGHER EDUC 0.1690 0.0331 5.1000 0.0000 0.0378 0.3054 0.0383 7.9800 0.0000 0.0454 0.3045 0.0349 8.7200 0.0000 0.0500 
CHRONIC -0.8717 0.0366 -23.7900 0.0000 -0.2620 -1.0196 0.0359 -28.4200 0.0000 -0.2349 -1.0365 0.0333 -31.1000 0.0000 -0.2548 
LIMIT -1.0135 0.0374 -27.1300 0.0000 -0.3145 -1.1930 0.0414 -28.8400 0.0000 -0.3115 -1.2117 0.0379 -31.9500 0.0000 -0.3332 
MARRIED -0.0274 0.0399 -0.6900 0.4910 0.0046 0.0490 0.0440 1.1100 0.2660 0.0086 0.0134 0.0405 0.3300 0.7420 0.0008 
_cons 2.2255 0.2475 8.9900 0.0000   1.4273 0.2697 5.2900 0.0000   2.3926 0.2030 11.7900 0.0000   
Number of obs 12981         13773         15497         
Log likelihood -4852.2461         -3736.9610         -4407.7497         

(*) dF/dx is for discrete change of dummy variable from 0 to 1. z and P>|z| are the test of the underlying coefficient being 0. Source: Authors' elaboration from EU-SILC. 
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Table 1.5.: Probit Estimates (continue) 
  2010 2011 2012  
  Coef. SE z     P>|z| dF/dx Coef. SE z     P>|z| dF/dx Coef. SE z     P>|z| dF/dx 
AGE -0.0573 0.0090 -6.3900 0.0000 -0.0100 -0.0380 0.0108 -3.5300 0.0000 -0.0055 -0.0565 0.0107 -5.2800 0.0000 -0.0076 
AGE2 0.0004 0.0001 3.9900 0.0000 0.0001 0.0002 0.0001 1.5600 0.1190 0.0000 0.0003 0.0001 3.0900 0.0020 0.0000 
MALE 0.0721 0.0311 2.3200 0.0210 0.0122 0.0603 0.0360 1.6800 0.0940 0.0076 0.0975 0.0364 2.6800 0.0070 0.0118 
UNEMP -0.2122 0.0440 -4.8200 0.0000 -0.0386 -0.1177 0.0532 -2.2100 0.0270 -0.0155 -0.2028 0.0488 -4.1600 0.0000 -0.0280 
WAGE 0.0734 0.0146 5.0300 0.0000 0.0121 0.0791 0.0161 4.9100 0.0000 0.0100 0.0684 0.0162 4.2200 0.0000 0.0086 
HIGHER EDUC 0.3295 0.0356 9.2600 0.0000 0.0515 0.2333 0.0401 5.8100 0.0000 0.0285 0.3464 0.0417 8.3000 0.0000 0.0411 
CHRONIC -1.0530 0.0339 -31.0900 0.0000 -0.2530 -1.1174 0.0434 -25.7700 0.0000 -0.2426 -1.1125 0.0434 -25.6600 0.0000 -0.2367 
LIMIT -1.1932 0.0399 -29.9300 0.0000 -0.3220 -1.2933 0.0484 -26.7400 0.0000 -0.3127 -1.2895 0.0501 -25.7600 0.0000 -0.3115 
MARRIED 0.0470 0.0419 1.1200 0.2630 -0.0007 0.0434 0.0484 0.9000 0.3690 0.0028 -0.0048 0.0486 -0.1000 0.9220 0.0065 
_cons 2.5119 0.2169 11.5800 0.0000   2.2132 0.2549 8.6800 0.0000   2.7769 0.2602 10.6700 0.0000   
Number of obs 15030         13698         13059         
Log likelihood -4212.0495         -3075.6199         -2936.9478         
(*) dF/dx is for discrete change of dummy variable from 0 to 1.  z and P>|z| are the test of the underlying coefficient being 0. Source: Authors' elaboration from EU-SILC. 

Table 1.5.: Probit Estimates (continue) 
  2013 2014  
  Coef. SE z     P>|z| dF/dx Coef. SE z     P>|z| dF/dx 
AGE -0.0428 0.0102 -4.1800 0.0000 -0.0075 -0.0473 0.0111 -4.2600 0.0000 -0.0082 
AGE2 0.0002 0.0001 2.1400 0.0320 0.0000 0.0002 0.0001 2.0900 0.0370 0.0000 
MALE 0.1152 0.0340 3.3900 0.0010 0.0199 0.1488 0.0356 4.1800 0.0000 0.0215 
UNEMP -0.1481 0.0462 -3.2000 0.0010 -0.0272 -0.0589 0.0517 -1.1400 0.2540 -0.0084 
WAGE 0.0827 0.0150 5.5000 0.0000 0.0142 0.0374 0.0152 2.4600 0.0140 0.0060 
HIGHER EDUC 0.2649 0.0376 7.0400 0.0000 0.0438 0.2852 0.0390 7.3100 0.0000 0.0425 
CHRONIC -1.0049 0.0374 -26.8600 0.0000 -0.2426 -1.0860 0.0392 -27.7200 0.0000 -0.2547 
LIMIT -1.1486 0.0424 -27.0900 0.0000 -0.3094 -1.2280 0.0452 -27.1900 0.0000 -0.3232 
MARRIED 0.0032 0.0457 0.0700 0.9440 0.0015 -0.0792 0.0476 -1.6600 0.0960 0.0238 
_cons 2.1504 0.2450 8.7800 0.0000   2.7594 0.2571 10.7300 0.0000   
Number of obs 12194         11937         
Log likelihood -3514.9372         -3179.0871         

(*) dF/dx is for discrete change of dummy variable from 0 to 1.  z and P>|z| are the test of the underlying coefficient being 0. Source: Authors' elaboration from EU-SILC.
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The SD analysis has provided a first step in our study whereas the regression analysis 

provides additional and very interesting information. Now, we are going to focus our 

attention on the impact of education on SAH. Thus, matching techniques based on 

propensity scores have been used and we have obtained the corresponding average 

treatment effect on treated. To calculate the average treatment effect on the treated we 

have used nearest-neighbour matching. 

 

Table 1.6. shows the empirical results. The key question in our evaluation approach is 

whether high education achieves better results in terms of health outcomes (reporting 

good or very good health). The estimator that we have considered in column one is the 

one to one propensity score matching. We find that the difference between the matched 

treated and the matched controls is 0.0270 in 2004, 0.012 in 2005, 0.028 in 2006, etc., 

while the t-statistics for H0 are 2.2080, 0.8750, 2.2490, etc., respectively for ATE1. For 

all the years, we can conclude that the ATE1s are significantly different from zero at the 

1% level when we are considering the impact of high education on good (or very good 

health). Our empirical findings indicate that for the individuals of our sample, the 

average effect on treated of having a high level education is an increase of SAH. 

Therefore, the evidence seems consistent with our previous results. Regarding the 

former, high education seems to produce positive effects on SAH (around 2.60 percent 

in 2014). 

 
Table 1.6. 

Matching and regression estimates of high education on SAH 
 

 ATE1 Std. Err. t 
2004 0.0270 0.0120 2.2060 
2005 0.0120 0.0140 0.8750 
2006 0.0280 0.0130 2.2490 
2007 0.0900 0.0120 0.7600 
2008 0.0270 0.0100 2.8850 
2009 0.0290 0.0080 3.4890 
2010 0.0310 0.0090 3.4170 
2011 0.0230 0.0090 2.7090 
2012 0.0250 0.0090 2.7180 
2013 0.0200 0.0090 2.3950 
2014 0.0260 0.0100 2.6510 

Source: Authors' elaboration from EU-SILC. 
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1.4. CONCLUSIONS 

 

The data modelling from health distributions is one of the central topics in health 

economics. This study presents an important application to research on it by applying 

SD techniques to ordinal data. However, one of the disadvantages of the dominance 

analysis is that it assumes the availability of large samples and if we combine SAH with 

other socio-demographic criteria, dominance inference is not useful. In consequence, a 

multivariate regression analysis involving SAH as the dependant variable supplements 

the dominance approach.  

 

Thus, in this paper, we have studied different probability functions (cumulative and 

survival) and the relationship with other socioeconomic characteristics. Meanwhile, 

SAH status is based on individuals' personal perceptions and provides an overall 

measure of population's health, SD lists us an incomplete ordering of distributions.  

 

In order to illustrate all the previous formulations, we have used individuals’ SAH of 

Spain for eleven years (2004-2014) using the EU-SILC, concluding a dynamic pattern 

of health. The empirical results obtained are based on two complementary approaches. 

The non-parametric one gives very robust results in terms of SD at first-order. In fact, 

SAH in 2014 is clearly better than SAH in 2004. And from another point of view, the 

parametric approach confirms results by individuals' socioeconomic characteristics. In 

addition, the counterfactual analysis permits understanding the effects of education on 

SAH. According to our results, SAH seems to be better among people with the highest 

degree of education. Furthermore, among socio-demographic characteristics, age, sex, 

status at the labor market (employed versus unemployed) and education are found to 

have the highest impact on SAH. In fact, we believe that merging the country specific 

evidence with good practices could help policy makers to get more equitable health 

interventions.  
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CHAPTER 2 

 

OPENING THE BLACK BOX OF UNDER-HEALTH 

PEOPLE: THE CASE OF SPAIN  
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2.1. INTRODUCTION 

 

The most famous modern definition of health was created during a Preamble to 

the Constitution of the World Health Organization in 1946: "Health is a state of 

complete physical, mental and social well-being and not merely the absence of disease 

or infirmity."  This definition has not been amended and, since then, many indicators 

have been proposed to measure health such as Self-Assessed Health (SAH) status. It 

provides an overall measure of a population's health based on individuals' personal 

perceptions of their own health.  

 

In this study, we concentrate our analysis on under-health as the fact of having a level 

that falls behind the health requirements necessary to perform what is considered an 

“expected life based on SAH”. As a result, over the past decades individuals’ health is 

specified as an individual characteristic function based on different socio-demographic 

inputs (Van Doorslaer and Jones, 2003).  

 

According to the literature, the key point is the effect of health status on labor 

productivity that is difficult to measure. It requires finding an observable variable 

correlated with productivity. So, researchers have often used wages as a proxy of labor 

productivity. The validity of this idea is supported by standard economic theory that 

assumes that firms seek to maximise profit. This fact leads them to choose a level of 

labour hire where the cost of extra labour equals the increase in revenue related with the 

extra output from that labor. Therefore, profit-maximising firms would be prepared to 

pay higher wages than other. 

 

As a determinant of human capital, health status makes an important contribution to 

individuals’ productivity. The seminal paper of Grossman (1972) on this topic attributed 

to health to be a durable capital stock.  It produces an output of healthy time that is then 

allocated between leisure and work. Poor (or under) health status restricts the amount of 

healthy time that may be allocated to generate more income.  
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Concomitant with it, one important difference between education and health status is 

that it is usually possible for employers to observe the education levels of employees or 

potential employees (Forbes et al, 2010). It is not surprising that employers can pay 

higher wages to more educated employees, if they consider that they are more 

productive. However, it is more difficult for employers to observe the health status of 

employees (or potential employees), and for employees to forecast their own health 

status. 

 

In fact, labour status in terms of unemployment has a significant negative impact on 

both SAH and mental health (Urbanos-Garrido and Lopez-Valcarcel, 2015). This is to 

be expected and it has long been recognized in the literature that participation in work-

related activities or physical activity yields positive results in terms of health outcomes 

and behaviors (Gill et al., 2010; Ayala and Rodríguez, 2013). From another point of 

view, Mello and Tiongson (2009) show that individuals become unhappy when they are 

in poor health, controlling for the conventional determinants of happiness, including 

personal and household characteristics. 

 

Based on the same theoretical questions, we are going to focus on health status of native 

versus immigrant population In recent literature, the existence of a healthy immigrant 

effect (or "health gap") is broadly accepted in developed countries and analyzed from 

different points of view. Most of the research is focused on the underpin immigrants' 

physical health of immigrants on arrival in their new country. Additionally, the 

differences between immigrants and the native-born in terms of observable socio-

economic factors such as education and income are also studied (Kennedy et al., 2006; 

Ruist, 2013). Other authors have focused their attention on nutritional and health 

transitions among vulnerable population groups (Sanou et al., 2014). However, although 

there is a vast amount literature on the determinants and explanations for an immigrant 

health gap and self-selection (Rivera et al., 2015), it is relatively scarce when we deal 

with SAH.  

 

Therefore, in this study, we provide new empirical evidence about the impact of under-

health (particularly under-SAH) on wages by using micro data for the Spanish adult 
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population and following methodology proposed by Duncan and Hoffman (1981). And 

to the best of our knowledge, it is among one of the first studies to analyse under-health 

in Spain and its implications. Indeed, we add to the debate by addressing the role of the 

socio-economic determinants through the Great Recession.  

 

The rest of the paper is organized as follows. Section 2 reviews existing literature 

referring to our object of investigation. Section 3 presents methodological aspects 

(materials and methods). Section 4 presents our empirical results and finally, Section 5 

concludes. 

 

 

2.2. MEASURING UNDER-HEALTH  

 

Health measurement has been an issue of great debate within the economic 

literature. However, there remains much disagreement amongst health economists 

regarding the use of objective or subjective measures. In fact, most of the empirical 

research is focused on indicators such as life expectancy, infant mortality, death rates, 

disability status or SAH. Thus, one of the most commonly used indicators of 

individuals’ health is SAH (Van Doorslaer and Jones, 2003) which is classified into five 

categories. It reflects negative health rating (bad or very bad health) versus positive or 

neutral health ratings (very good, good or fair health). 

 

Nevertheless, in health interview surveys, the SAH question is the key health variable 

available in most of the surveys and over the longest time period. Also, it is generally 

supplemented by other measurement tools, and its use is very common in other socio-

economic surveys as, for instance, the European Statistics on Income and Living 

Conditions or the National Health Surveys. 

 

In the past, researchers concerned with the measurement of health have dealt with the 

ordinal scale problem. Their results often differ depending on the choice of the cut 

points for healthy/non-healthy individuals.  A variety of several approaches have been 

adopted in the health status scaling. In this context, under-health is a very new 
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phenomenon and it is beginning to have negative effects on labour market output. 

Nevertheless, most of the previous research is devoted to over-education instead of 

health. That is, over-education occurs when investment in human capital exceeds that 

which is required for the job (Becker, 1964).  

 

In the same way, we are going to apply this methodology to health status. Under-health 

can be understood as the fact of having a level that falls behind the health requirements 

to perform a job. Thus, we define an “arbitrary” threshold around the mean (or the 

median) which takes the difference between the number of individuals above and below 

them. The main drawback is the loss of information as individuals are assigned as being 

above/below average regardless of how much better/worse they are. However, the 

advantage of this method is that it is more robust to outlier data than several other ones 

(Jacobs et al., 2007).  

 

There are different methods to measure under-health and the mismatch of health 

similarly to over-education: the objective, subjective and statistical method (Hartog, 

2000). Precisely, in this study we are going to focus our results on the statistical 

method. At this regard, the average person is defined as under-health if his/her health is 

less than one standard deviation above the mean of all individuals in their classification 

group: by occupation, group age or sex.  

 

Beyond the mere effect of under-health, our main interest is to analyse the differential 

association between labour market and health status in Spain through the Great 

Recession period (2009-2012). A priori, we cannot expect an unambiguous effect but it 

depends on the dataset and methodology that we use. 

 

 

2.3. MATERIALS AND METHODS 

 

Empirically we have used information contained in the European Statistics on 

Income and Living Conditions (EU-SILC). The key advantage of this survey is that 

information is homogeneous among countries since the questionnaire is close across 
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them. EU-SILC is an annual, EU-wide, survey which allows us to get information on 

the income and living conditions of different kinds of households and individuals in the 

European Union. It has been created to provide data to be used for the structural 

indicators of social cohesion. EU-SILC includes rich information about income, 

education, employment, health, etc. Moreover, it is designed to guarantee the 

comparability between the European Union countries.  

 

EU-SILC includes a specific module on health, divided into three variables on health 

status and four variables on unmet needs for health care. The variables on health status 

represent the so called Minimum European Health Module (MEHM), and indicate three 

different concepts of health: SAH; Chronic Morbidity (people having a long-standing 

illness or health problem); Activity Limitation – disability (self-perceived long-standing 

limitations in usual activities due to health problems). 

 

Thus, we are going to test the different hypothesis of the main determinants of under-

health status in Spain. SAH is explained by a question on how a person perceives 

his/her health in general using one of the answer categories very good/ good/ fair/ bad/ 

very bad.  

 

We define that Under-health is the fact of having a level that falls behind the health 

requirements necessary to perform what is considered an “expected life based on SAH” 

(or “mode life”) and we are going to classify individuals using two definitions. The first 

one is based on the average SAH and the second one is based on the mode of the same 

variable. For this purpose, we have used the micro data contained in the four waves 

(2009-2012) of the EU-SILC through the Great Recession period.  

 

The employment status in current job is based on the International Standard 

Classification of Occupation – ISCO-88. The different categories are the following 

ones: 1) Legislators, seniors officials; 2) Professionals; 3) Technicians and associate 

professionals; 4) Clerks; 5) Service Workers and shop and market sales workers; 6) 

Skilled agricultural and fishery workers; 7) Craft and related trades workers; 8) Plant 
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and machine operators and assemblers; 9) Elementary occupations. Also, we have 

classified individuals by age group and sex.  

 

The data of this study are examined using recent matching techniques. These methods 

consider the causal effect in terms of potential outcomes or counterfactuals (Angrist and 

Imbens, 1995). Let the variable w  be a binary treatment indicator, where 1=w  denotes 

treatment and 0=w  otherwise. Following, Rosenbaum and Rubin (1983) the average 

treatment effect on treated (ATE1) can be defined as 

)1|( 011 =−≡ wyyEATE  (1) 

where 1ATE  is the average effect on participants in the program. In addition, we 

consider an individual I that can receive the treatment (to be over-health) and his/her 

outcome is 1y . If he/she does not receive the treatment (not to be over-health), then 

his/her outcome is 0y .  

 

Once we have calculated the propensity score, we have three several methods to make 

matching. In particular, we are going to use nearest-neighbour matching, radius 

matching and stratification one. Firstly, nearest-neighbour matching will match the 

individuals whose propensity score has the smallest difference. Nearest-neighbour 

matching is defined by: 

( ) jij
ppiC −= min , (2) 

where ( )iC  is the set of control individuals matched to the treated individual i  with an 

estimated value of the propensity of ip  and jp  is the propensity score of each 

individual of the control group. 

 

Secondly, following radius matching, for the individual treated i , he or she will be 

matched with those individuals of the control group whose propensity scores are at a 

distance less than a given number, r : 

( ) { }rpppiC jij <−= : . (3) 
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To test the sensitivity of our results we have considered different values for r (r=0.1; 

r=0.5; r=0.01). 

 

And, thirdly, we have applied stratification matching approach. The main idea of this 

method is to divide the common support region into intervals (or “blocks”) and then 

calculate the average treatment effect on treated for each interval. The overall 1ATE  is 

computed as weighted average of mean intervals effects, with weights being defined as 

the number of treated individuals in each interval. An estimator for the 1ATE  using this 

method is given by: 

*
*

11
1)(
T

KTK N
xNATEATE ∑ ∈= , (4) 

 

where KATE1  is the 1ATE  for each interval K and *
TN  denote the number of treated 

individuals falling with the common support region and in interval K. 

 

For this analysis, we are going to take into account the following characteristics 

according to the different categories based on the EU-SILC definitions commonly used: 

income, gender, age (in years), marital status, education level, sector of employment 

and health status.  

 

 

2.4. EMPIRICAL RESULTS 

 

As we mentioned before, the variable that we use as a proxy of individual’s 

health status is the SAH and the possible responses are ordered qualitatively. Therefore, 

SAH variable is a subjective response to the question “How is your heath in general?” 

and it takes the values “5” (very good), “4” (good), “3” (fair), “2” (bad) and “1” (very 

bad).  
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Let us begin by looking at some current health level data. Tables 2.1. and 2.2. provide 

the proportion of individuals defined as over-health, adequate-health and under-health 

within each of the broad categories. Thus, under-health workers are most likely to be 

found among “Skilled agricultural and fishery workers” and “Elementary occupations”, 

around 50% and 40% respectively. So, there are also great differences by sex and group 

age. At this regard, under-health individuals are mainly male (25.28% in 2012 and 

24.84% in 2011) and between 39 and 50 years old (15.83% in 2012 and 16.13% in 

2011). Also, it is important to highlight that the empirical results obtained using the 

average criteria do not differ very much from those obtained with the mode one.  
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Table 2.1.  
Evolution of under-healthy, over-healthy and adequate healthy population in Spain 2009-2012 by occupation: Method of interval 

 

  % Under-healthy % Over-healthy % Adequate-healthy 
  2009 2010 2011 2012 2009 2010 2011 2012 2009 2010 2011 2012 

1.- Legislators, seniors officials  26.43 25.96 22.19 19.26 13.95 16.44 16.56 18.18 59.62 57.60 61.26 62.55 

2.- Professionals 12.74 12.40 11.71 11.57 21.31 22.52 26.45 28.00 65.95 65.08 61.84 60.43 

3.- Technicians and associate professionals 17.00 15.02 17.52 18.81 21.44 22.45 23.47 23.91 61.56 62.53 59.02 57.28 

4.- Clerks 18.83 19.18 17.53 15.88 17.64 18.16 23.66 20.57 63.53 62.66 58.81 63.55 

5.- Service workers and shop and market sales workers 27.24 26.19 22.67 23.15 14.91 16.80 20.81 21.84 57.86 57.02 56.52 55.02 

6.- Skilled agricultural and fishery workers 53.04 53.44 48.70 49.23 6.08 6.43 10.54 6.40 40.88 40.13 40.76 44.37 

7.- Craft and related trades workers 33.97 34.40 31.60 32.82 11.69 12.23 15.34 14.80 54.34 53.37 53.06 52.38 

8.- Plant and machine operators and assemblers 32.62 32.22 28.68 26.99 11.33 13.30 16.16 16.82 56.05 54.47 55.16 56.18 

9.- Elementary occupations 41.98 41.90 34.76 38.75 10.52 11.31 14.38 15.23 47.50 46.79 50.87 46.02 

Total 15.17 14.13 11.00 11.22 18.02 19.18 23.69 24.00 66.82 66.69 65.31 64.78 
Source: Authors’ elaboration from EU-SILC. 
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Table 2.2.  
Under-healthy, over-healthy and adequate healthy population in Spain 2009-2012 by group age and sex: Method of interval 

 

 
% Under-healthy % Over-healthy % Adequate-healthy 

By age 2009 2010 2011 2012 2009 2010 2011 2012 2009 2010 2011 2012 

25<Age<40 13.57 12.71 9.91 9.52 22.48 25.16 32.27 33,78 63.95 62.13 57.82 56.70 

39<Age<50 21.99 20.70 16.13 15.83 13.58 15.30 19.12 20,16 64.43 63.99 64.76 64.01 

49<Age<65 10.60 9.86 8.62 8.72 8.43 8.62 11.27 10,99 80.98 81.52 80.11 80.29 

By Sex 2009 2010 2011 2012 2009 2010 2011 2012 2009 2010 2011 2012 

Male 9.06 8.87 24.84 25.28 16.14 17.23 21.02 21,75 74.80 73.90 54.15 52.98 

Female 11.80 11.38 10.25 10.68 13.42 14.78 18.95 19,34 74.78 73.84 70.80 69.98 
Source: Authors’ elaboration from EU-SILC. 
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In Spain, as we expected, there exists significant under-SAH levels by occupation, age 

group and sex. In order to test this hypothesis, we are going to consider different socio-

demographic variables which could explain these differences.  

 

Our estimation results using STATA are reported in Table 2.3. (“nearest neighbour", 

“radius matching” and “stratification” method). Overall, we can check that Under-health 

has in all the cases a negative and significant impact on earnings. As we have 

previously observed, these findings remain even if we divide our sample into two 

subsamples (males and females). This output implies that for the individuals of our 

sample, the average effect of being under-health in 2012 is a decrease of the annual 

earnings (wages) by 2,067.49 euros for males and 1,017.78 euros for females. These 

findings suggest that being Under-health increase the incidence of individual´s status on 

wages. Additionally, the estimates are very robust to the matching method. 

 

Furthermore, it is important to highlight the research limitations of the study. The EU-

SILC allows the incorporation of individual-specific characteristics. So, these data are 

self-reported and it implies that our empirical results are tentative. It is similar to the 

relationship between happiness and health which is found positively correlated by other 

researchers (Pierewan and Tampubolon, 2015). Although these studies are based on 

subjective data, their results are in the line with our findings. Besides, they demonstrate 

that being married and educated are positively associated with being happy and healthy. 

Conversely, individual unemployment is negatively associated with happiness and 

health. But instead of dampening researchers' spirits, these notes should serve to focus 

further research into an issue of vital importance to Spain's citizens, under-health 

situations and growing inequalities in last decades. 

 

Finally, we are going to focus on the results by nationality (native versus immigrant 

population). Tables 2.4.-2.6. provide the proportion of individuals defined as over-

healthy, adequate-healthy and under-healthy within each of the broad categories for 

immigrant and native population. Also, it is very important to point out that over-

healthy workers are most likely to be found among the immigrant population. 

Moreover, note that there are also huge differences by sex and age group.  
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Table 2.3.  
ATE1 of under-healthy and over-healthy on wages in Spain 2012 

 

  Method of interval 

  Total Male Female 

  ATE1 Std. Err. t ATE1 Std. Err. t ATE1 Std. Err. t 

Nearest neighbour -1555.231 160.288 -9.703 -2096.126 262.021 -8.000 -963.914 184.987 -5.211 

Radius matching (0.1) -3430.540 129.377 -26.516 -5164.229 199.292 -25.913 -1922.907 162.608 -11.825 

Radius matching (0.05) -3420.403 129.727 -26.366 -5299.931 199.234 -26.601 -1776.941 163.845 -10.845 

Radius matching (0.01) -3259.498 130.193 -25.036 -5603.878 200.019 -28.017 -1078.173 171.353 -6.292 

Stratification -1578.426 112.184 -14.070 -2067.496 168.905 -12.241 -1017.777 140.366 -7.251 
Source: Authors’ elaboration from EU-SILC 
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Table 2.4.  

Under-healthy and over-healthy population in Spain in 2014 by occupation: Method of interval 
 

 TOTAL IMMIGRANTS NATIVES 

 
% Under 
healthy 

% Over 
healthy 

% Adequate 
healthy 

% Under 
healthy 

% Over 
healthy 

% Adequate 
healthy 

% Under 
healthy 

% Over 
healthy 

% Adequate 
healthy 

1.- Legislators, seniors officials 22.67 15.26 62.07 25.71 14.29 60.00 22.50 15.31 62.19 

2.- Professionals 14.14 23.39 62.47 11.28 23.31 65.41 14.31 23.39 62.30 

3.- Technicians and associate professionals 19.65 19.25 61.10 16.36 28.18 55.45 19.83 18.74 61.42 

4.- Clerks 19.50 16.54 63.96 13.76 23.85 62.39 19.79 16.17 64.04 

5.- Service workers and shop and market sales workers 26.78 16.41 56.81 19.78 21.09 59.13 27.62 15.86 56.52 

6.- Skilled agricultural and fishery workers 51.59 7.51 40.90 25.49 19.61 54.90 52.94 6.88 40.18 

7.- Craft and related trades workers 34.50 10.59 54.90 26.38 18.11 55.51 35.14 9.99 54.87 

8.- Plant and machine operators and assemblers 31.33 11.09 57.58 27.78 23.33 48.89 31.54 10.36 58.10 

9.- Elementary occupations 39.20 10.10 50.70 25.40 17.28 57.32 41.44 8.93 49.63 

Total 14.47 18.98 66.55 18.21 21.56 60.24 14.29 19.01 66.70 
Source: Authors’ elaboration from EU-SILC 
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Table 2.5. 
Under-healthy, over-healthy and adequate healthy population in Spain in 2014 by age: Method of interval 

 

 IMMIGRANTS NATIVES 

 % Under healthy % Over healthy % Adequate healthy % Under healthy % Over healthy % Adequate healthy 

25<Age<40 13.04 25.81 61.15 9.65 26.69 63.66 

39<Age<50 24.56 17.72 57.72 18.46 14.94 66.60 

49<Age<65 8.02 12.50 79.48 8.66 8.83 82.51 

Total 15.64 19.80 64.56 11.76 15.72 72.52 
Source: Authors’ elaboration from EU-SILC 

 
 

Table 2.6. 
Under-healthy, over-healthy and adequate healthy population in Spain in 2014 by sex: Method of interval 

 

 IMMIGRANTS NATIVES 

 % Under healthy % Over healthy % Adequate healthy % Under healthy % Over healthy % Adequate healthy 

Male 4.59 21.71 73.70 7.55 16.86 75.59 

Female 4.81 20.30 74.90 11.05 14.71 74.23 

Total 4.71 20.92 74.36 9.37 15.75 74.89 
Source: Authors’ elaboration from EU-SILC 
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Our estimation results using again STATA are reported in Tables 2.7. and 2.8. Overall, 

we can check that Under-health has in all the cases a negative and significant impact on 

earnings. As we have previously observed, these findings remain even if we divide our 

sample into two subsamples by country of birth (immigrant and native population) or by 

sex (males and females). This output implies that for the immigrants of our sample, the 

average effect of being under-health in 2014 (the most recent information) is a decrease 

of the annual earnings (wages) between 1,112.18 and 1,926.98 euros for immigrant 

individuals. The estimates are quite robust to the matching method and even there are 

clear differences by sex. Besides, the decrease is larger for males than for females.  

 
Table 2.7.  

ATE1 of under-health on wages in Spain in 2014 
 

 
Natives Immigrants 

 
ATE1 Std. Err. t ATE1 Std. Err. t 

Nearest neighbour -1570.890 175.681 -8.942 -1926.982 514.339 -3.747 
Radius matching (0.1) -3093.613 146.629 -21.098 -1660.600 426.218 -3.896 
Radius matching (0.05) -2826.568 148.139 -19.080 -1660.798 427.949 -3.881 
Radius matching (0.01) -2541.179 151.046 -16.824 -1736.972 433.108 -4.010 
Stratification 2982.250 243.708 12.237 -1112.179 . . 

Source: Authors’ elaboration from EU-SILC 
 
 
 

Table 2.8.  
ATE1 of under-health on immigrants’ wages in Spain by sex in 2014 

 
  Male Female 
  ATE1 Std. Err. t ATE1 Std. Err. t 
Nearest neighbour -1875.919 921.342 -2.036 -457.654 564.217 -0.811 
Radius matching (0.1) -2584.572 762.953 -3.388 -1042.639 484.697 -2.151 
Radius matching (0.05) -2656.132 766.716 -3.464 -947.799 486.059 -1.950 
Radius matching (0.01) -2911.239 793.681 -3.668 -748.542 491.502 -1.523 
Stratification -1831.330 809.972 -2.261 -562.758 474.871 -1.185 

Source: Authors’ elaboration from EU-SILC 
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2.5. CONCLUSIONS 

 

In this study, using the EU-SILC we analyze the problem of over-health and 

under-health and their effects on earnings in Spain. Our results provide new empirical 

evidence on the relevance of incorporating the health dimension in order to identify 

employment profiles. In fact, we find evidence that about 12% of individuals were 

“under-healthy people” in 2012. Obviously, this percentage varies among occupation, 

age group and sex. Besides, the above-mentioned analysis is carried out based on 

propensity score matching techniques. As a result, it was found that about 25.28% of 

males were considered “under-healthy people” in 2012. This data reflects an increase in 

“under-healthy people” in last years because it was only 9.06% in 2009. Probably, the 

Great Recession and public health cuts in Spain are the basic reason for it. 

 

Additionally, our estimation results are based in several matching techniques (“nearest 

neighbour", “radius matching” and “stratification” method”). At this regard, under-

health workers are most likely to be found among these groups: skilled agricultural, 

fishery workers and elementary occupations. It means that under-health has a significant 

negative impact on earnings. Thus, those individuals who declare worse SAH receive 

fewer rewards. These findings remain even if we divide our sample into males and 

females. The previous output implies that for the individuals of our sample, the average 

effect of being under-health in 2012 is a decrease of the annual earnings (wages) by 

2,067.49 euros for males and 1,017.78 euros for females. These results suggest that our 

estimates are very robust to the different matching method that we use and it can be 

spread for further research analyzing under health evolution in the European Union.  

 

It was also found that in 2014 about 21.56% of the immigrant population was 

considered “over-healthy people” versus 19.01% of the native population. By sex and 

age group, the percentages of "over-healthy people” are always higher for the immigrant 

population than for the native one, probably due to the fact that immigrants include 

younger people. Thus, although the health immigrant effect (Rivera et al., 2015) is 

supposed to diminish as the time since immigration increases, we have shown that the 

over-health phenomenon exists despite the Great Recession that Spain has suffered 
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during the last years. In addition, it is important to point that “under-health” has a 

significant negative impact on earnings especially for immigrant population. Obviously, 

further research about this topic during the next years is required.  

 

The findings of this paper add more empirical evidence supporting the effect of health 

status on individuals´ earnings. Despite concerns about subjective measures of health as 

SAH, international studies have found it has strong predictive power for mortality. 

Therefore, one of the main objectives for policy makers should be clearly directed to 

improve population health, especially at lower paid people that have been more 

damaged by economic crisis.  
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CHAPTER 3 

CRYSTAL CLEAR? EFFECTS OF SELF-EMPLOYMENT 

ON HEALTH IN SPAIN 
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3.1. INTRODUCTION 

 

Many countries enhance self-employment because of its positive connection 

with economic and individuals’ physical status (Andersson, 2008; Stephan and Roesler, 

2010; Koellinger and Thurik, 2012). Surprisingly, governments could encourage self-

employment as an alternative way to early retirement, controlling the economic 

restrictions pushed by aging populations (Torres, 2012). 

 

Other studies show that self-employed people are at higher risk for certain diseases than 

wageworkers (Lewin-Epstein and Yuchtman-Yaar, 1991; Buttner, 1992; Jamal, 1997). 

They explain that because of self-employed do their business without boss control while 

wageworkers are not fully responsible for it (Hamilton, 2000; Bjuggren et al., 2012). 

Besides, self-employment may be an opportunity for native and immigrant people to 

improve their position in the labor market, especially in the case of highly skilled 

workers (Cueto and Rodriguez, 2015). 

 

In order to analyze these issues, in this paper we use the European Union Statistics on 

Income and Living Conditions-2014 (EU-SILC), a population-wide panel dataset with 

information about labor status and health outcomes, to study the association between 

self-employment and health for a country like Spain affected by a situation of high rates 

of unemployment.  

 

At this point it is important to highlight that our study drives innovative results. Firstly, 

compared to other studies for Spain, we jointly analyse self-employment and health. 

Secondly, our empirical results could be interesting for countries characterized by 

universal access to health care and tax financing where self-employers play an 

important role in a framework characterized by high levels of unemployment. Thirdly, 

we show that the self-employed are generally healthier than wageworkers for all three 

selected measures of health (self-assessed health, suffering from any chronic condition 

or limitation in daily activities) in our sample.  
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This paper is organized as follows. Section II discusses related literature. Then, Section 

III describes the methodology that we use. In Sections IV and V, the data and empirical 

results are presented. We close with a discussion and conclusion Section. 

 

 

3.2. SELF-EMPLOYMENT AND HEALTH STATUS: A SURVEY 

 

The occupation of the people can affect health status. In fact, self-employment 

can attract individuals with a different health profile than wageworkers. This could 

happen when individuals decide to quit or enter self-employment for health reasons. 

Thus, we will denote the latter as the ‘selection effect’ (Rietveld et al., 2015). 

 

A useful theoretical framework for understanding the "contextual effect" of self-

employment on health is the job-demand-control model (Karasek, 1979; Karasek and 

Theorell, 1990; Theorell and Karasek, 1996) that is focused on two aspects of the work 

environment, “job control” and “job demand”, that connect occupational characteristics 

to health. On one hand, “job control” refers to how much decision-making authority has 

over when and how to perform the necessary work. On the other hand, “job demand” 

refers to the experienced work intensity and workload. The mismatch between “job 

demand” and its control determines the level of occupational stress, which can influence 

disease incidence and longevity (Cooper and Marshall, 1976). 

 

In this sense, self-employed people have higher levels of job control (as owners of their 

business) in contrast of wage workers (Hébert and Link 1989; Prottas and Thompson, 

2006). These positive features also have a downside, which has been called ‘a double-

edged sword’ (Lewin-Epstein and Yuchtman-Yaar, 1991). So, the self-employed 

experience increases levels of job demands and workload in contrast with wageworkers 

(Buttner, 1992; Stephan and Roesler, 2010). 

 

An additional mechanism through which self-employment influence health is due to the 

lack of health insurance (Zissimopoulos and Karoly, 2007). This may have an effect on 
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health through the use of inappropriate medical care, decreasing mental well-being and 

increasing anxiety about financial matters. 

Nevertheless, the empirical evidence regarding structurally different influences on 

health of self-employment and wage work is mixed, and the relative strengths of the 

positive (job control) and negative (job demand and lack of health insurance) health 

stimuli of self-employment have not been assessed. 

 

Starting into self-employment may be related with an individual’s health status for 

several reasons. First, ill health decreases the ability to concentrate on business 

opportunities (Gielnik et al., 2012). Second, ill health may limit the access to start-up 

financing (Beck and Demirguc-Kunt, 2006; Klapper et al., 2007). Third, self-

employment is an economic less attractive option compared with wage work for less 

healthy individuals. Fourth, less healthy individuals may stay in wage work because it 

would be more expensive to be insured in comparison with self-employed. 

 

All the aforementioned arguments could explain a positive selection of healthier 

individuals into self-employment. Although, those with health problems may also have 

strong difficulties in finding suitable wage work. Employers may discriminate against 

them in the job-selection procedure, which could push them into the self-employment 

(Verheul et al., 2010). The empirical evidence about health as an explanatory variable 

for self-employment is however limited. For example, Van Praag and Van Ophem 

(1995) show that having a health limitation is not associated with the transition from 

wage work to self-employed. 

 

Besides, self-employment is associated with sociodemographic characteristics that 

independently affect health and its behavior (Lewin-Epstein and Yuchtman-Yaar, 1991; 

Robson, 1998; Mac Lean et al., 2015; Xiao and Fleisher, 2015), such as age (Parker, 

2009), education (Lleras-Muney, 2005), perseverance (Marino and Parrotta, 2015), and 

risk aversion (Ekelund et al., 2005). This implies that there are several reasons to expect 

that individuals entering self-employment have a different health profile than 

wageworkers and in our study we are going to test it.  
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3.3. METHODOLOGY AND DATA 

 

3.3.1. Methodology 

 

The analysis of the determinants of health (HEALTH) is carried out separately 

for three possible measures: self-assessed health, suffering from any chronic condition 

and limitation in daily activities. We use discrete choice models as the dependent 

variable (!"∗) is dichotomic (Angrist and Pischke, 2009; Jones et al., 2013), as follows: 

                                                   Prob	 ) = 1 = , -, / ,                                             (1) 

                                                 Prob	 ) = 0 = 1 − , -, / ,                                        (2) 

where xi is a vector of characteristics for individual i and the set of parameters β reflects 

the impact of changes in x. The most common nonlinear parametric specifications are 

probit and logit models. So, a latent variable interpretation is considered as 

                                                         ! = 1	23	!"∗ > 0                                                     (3) 

                                                         ! = 0	23	!"∗ ≤ 0,                                                    (4)                                                                                                      

being 

      !∗ = -6/ + 8 ,     (5) 

where 8	is the error term.  

 

The general regression model here used can be written as follows:  

																																														9:;<=9" = /> + /?@" +	/A:",      (6) 

where individual and household characteristics are included as explanatory variables, 

taking into account the main determinants (Andersen, 1995; Adams et al., 2003; 

Dolinski and Caputo, 2003; Lleras-Muney, 2005):  

• Predisposing factors (P): sex, age, nationality, education level, family situation 

and labour status. 

• Enabling factors (E): household income. 

 

Models estimation reports the odds ratio which is an effect commonly used to present 

the results of health analysis. Also, this statistic is the quotient between two odds. They 

are an optimal way to express possibility of occurrence of an outcome or presence of an 

exposition (Cerda et al., 2013).  
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Besides, we are interested in analyzing the role of different labor protagonists (wage 

workers and individuals into self-employment), conditions and consequences of their 

actions and decisions. With respect to it, we define the causal effect in terms of potential 

outcomes or counterfactuals. So, we are going to regard an individual i and let 1y the 

outcome of the individual with treatment and 0y  the outcome without treatment. 

Obviously, an individual can’t be in the two states and we can´t observe both.  

 

Thus, the causal effect is based on the comparison of 0y  e 1y , measuring, for example 

01 yy −  or 01 / yy . Therefore, we will focus on the measure 01 yy − . For this, we need 

to do the following assumption. We have an independent and identically distributed 

sample from the population. This implies that the treatment of individual i affect only to 

the individual i, which is called the stable unit treatment value assumption (SUTVA). 

Let the variable w  be a binary treatment indicator, where 1=w  denotes treatment and 

0=w  otherwise. We have a random vector ( )wyy ,, 10  from an individual of the 

population of interest. So, Rosenbaum and Rubin (1983) gave the next definitions: 

Definition 1: We call average treatment effect ( ATE ) to: 

)( 01 yyEATE −≡  (7) 

Definition 2: The average treatment effect on treated (ATE1) is: 

)1|( 011 =−≡ wyyEATE  (8) 

where 1ATE  is the average effect on participants in the program. In general, ATE  and 

1ATE  are not the same. 

Let x  be a set of covariates of individual characteristics, for example income, 

education, etc. Then, we can define both previous treatments conditioning on x . The 

ATE  conditional on x  is )|( 01 xyyE −  and 1ATE  conditional on x  is 

)1,|( 011 =−≡ wxyyEATE .  

 

Our problem is that we want to estimate the previous effects ATE  and 1ATE  and we 

can only observe: 

( ) )(1 01010 yywywyywy −+=+−=  (9) 
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To answer the question we need to assume that w  is statistically independent of  

),( 10 yy . So, ATE  and 1ATE  are equal and: 

( ) ( ) ( )11 1|1| yEwyEwyE ====  

( ) ( ) ( )00 0|0| yEwyEwyE ====  

Then, we have: 

( ) ( )0|1|1 =−=== wyEwyEATEATE  (10) 

 

Randomized treatment ensures that the differences-in-means estimator is unbiased, 

consistent and asymptotically normal. These properties remain under weaker 

assumption of mean independence: ( ) ( )00 | yEwyE =  and ( ) ( )11 | yEwyE = . 

 

In most programs, the individual is who decides whether to participate, this is that there 

is self-selection into treatment. So, if we assume that w  is independent of 0y , we can 

estimate 1ATE  consistently: 

( ) ( ) ( ) ( )
( ) ( ) ( )[ ] 10001

00

0|1|1| 
0|1|0|1|
ATEwyEwyEwyyE

wyEwyEwyEwyE
+=−===−+

+=−===−=
 

(11) 

 

If it holds that 

( ) ( )00 | yEwyE =  (12) 

and we have an unbiased estimator of 1ATE (Wooldridge, 2010). 

 

Now, we have a vector ( )xwyy ,,, 10  that describe the population when w  and ( )10 , yy  

are allowed to be correlated. We need the assumption that Rosenbaum and Rubin 

proposed in 1983 and which was called ignorability of treatment: 

Assumption 1: Conditional on x , w  and ( )10 , yy  are independent. 

Often it is enough to assume: 

Assumption 2: ( ) ( )xyEwxyE |,| 00 =  and b) ( ) ( )xyEwxyE |,| 11 = . 

Under Assumption 2, the average treatment effect conditional on x  ( )(xATE ) and the 

average treatment effect of the treated conditional on x  ( )(1 xATE ), are identical. 
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Using equation (3) and under Assumption 2: 

( ) ( ) ( ) ( ) ( )xATExyExyEwxyEwxyE =−==−= ||0,|1,| 01  (13) 

 

Thus, matching techniques are based on comparing two groups. In the first group are 

individuals who have received treatment. And, in the second group, called the control 

group, are the individuals who have not received treatment but they have similar 

characteristics to those who received treatment. In particular, each individual of the first 

group is paired with one or more individuals in the control group. With this method 

different outcomes are due to treatment. To use these methods we need to accept 

Assumption 1, which is a particular case of a balancing score. 

Definition 3: A balancing score is a function ( )xb  of the observed covariates such that 

)(|),( 10 xbwyy ⊥  and as we said, the simplest case of balancing score is ( ) xxb = . 

 

To ensure compliance of the Assumption 1, the vector of covariates x  should contain all 

information affecting the participation in the program and the variable that is being 

studied. Besides, one of the balancing score most used is the propensity score 

(Rosenbaum and Rubin, 1983).  

 

Definition 4: Let x  be a set of covariates. The propensity score is the conditional 

probability of assignment to treatment one, given the covariates. We denote it: 

( ) ( )xwPxp |1=≡  (14) 

 

Moreover, we can use the propensity score (Huber et al., 2013) to calculate the average 

treatment effect and the average treatment effect on the treated. So, the propensity score 

is useful because reduces the size of the problem. 

 

Once we have calculated this propensity score we have several methods to make 

matching. In particular, we are going to use the most common methods in the literature 

(Becker and Ichino, 2002; Moreno-Serra, 2007): nearest-neighbour matching, radius 

matching and stratification matching method.  
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3.3.2. Data  

 

We use micro-data from the European Union Statistics on Income and Living 

Conditions1 (EU-SILC). The key advantage of this survey is that information is 

homogeneous among countries since the questionnaire is close across them. EU-SILC is 

an annual, EU-wide, survey which allows us to get information on the income and 

living conditions of different kinds of households and individuals in the European 

Union. It has been created to provide data to be used for the structural indicators of 

social cohesion. So, EU-SILC includes rich information about income, education, 

employment, health, etc. Besides, it is designed to guarantee the comparability between 

the European Union countries.  

 

The 2014 EU-SILC module for Spain is particularly useful for the study of self-

employment and health and it is conducted by the National Institute of Statistics through 

face-to-face interviews. It comprises 13,000 households and 35,000 individuals who are 

selected from across the country using a stratified two stage sampling design. The 

individual adult questionnaire of the survey includes a number of questions on health.  

Responders interviewed for their Self Assessed Health (SAH) are also asked for 

limitations and chronic illnesses. Furthermore, there are a set of questions regarding 

access to health care. Our sample is compounded by 26,430 individuals aged 16 and 

over because they are the active population in Spain.  

 

Three measures of dependent variable based on health conditions are used in this case. 

So, self-assessed health, suffering from any chronic condition or limitation in daily 

activities are defined as dummy variables. 

Table 3.1. shows descriptive statistics of some selected variables that are usually 

employed in the literature to better understand next stages of the paper. These variables 

include sex (1 if male), age (in years and squared age), family situation (single, 

separated, divorced and widow being married the reference category), income 

(earnings), SAH (very good and good health being the rest of health status the reference 

																																																													
1 It is an instrument aiming at collecting timely and comparable cross-sectional and longitudinal 
multidimensional micro data on income, poverty, social exclusion and living conditions. This instrument 
is anchored in the European Statistical System. 
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categories), suffering any chronic condition and having limitation in daily activities (1 if 

chronic and 1 if limited, respectively), educational level (primary, lower secondary and 

high education) and citizenship2 (1 if immigrant).  

 

Table 3.1.  
Summary statistics 

 

Variable Variable description WAGE 
WORKERS 

SELF 
EMPLOYED 

  Mean SD Mean SD 
MALE 1 if male, 0 otherwise 0.52 0.50 0.65 0.48 
AGE Individual's age (years) 43.42 10.69 48.07 10.71 

SINGLE 1 if single, 0 otherwise 0.32 0.47 0.22 0.41 

SEPARATED_DIVORCED 1 if separated or divorced 0.07 0.25 0.06 0.24 
WIDOW 1 if widow, 0 otherwise 0.01 0.11 0.02 0.13 

MARRIED 1 if married, 0 otherwise 0.60 0.49 0.71 0.45 

EARNINGS Individual's earnings 16703.15 11523.34 3971.56 9685.12 

CHRONIC 1 if chronic condition, 0 
otherwise 0.19 0.39 0.24 0.42 

LIMIT 1 if individual has a 
limitation, 0 otherwise 0.11 0.31 0.16 0.37 

GOOD_HEALTH 1 if good or very good 
SAH, 0 otherwise 0.87 0.34 0.79 0.41 

BAD_HEALTH 1 if bad or very bad SAH, 
0 otherwise 0.02 0.13 0.03 0.18 

LOW_EDUC 1 if low level education, 0 
otherwise 0.33 0.47 0.46 0.50 

SECONDARY_EDUC 1 if secondary level 
education, 0 otherwise 0.23 0.42 0.22 0.42 

HIGH_EDUC 1 if high level education, 
0 otherwise 0.44 0.50 0.32 0.47 

IMMIGRANT 1 if immigrant, 0 
otherwise 0.10 0.30 0.07 0.26 

Source: Authors’ elaboration from EU-SILC. 
  

																																																													
2 Not included unregulated immigration. 
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While EU-SILC database contains a rich set of information regarding health and socio-

economics characteristics of individuals, there are also some limitations we need to 

point out. Firstly, most of health indicators are based on subjective answers. Data are 

self-reported in the survey, so it could derive in bias. Secondly, information of some 

potential control variables is not available at micro data level. For example, this is the 

case of supply side characteristics or indicators. 

 

 

3.4. EMPIRICAL FINDINGS 

 

In this section we apply the estimation procedure described above to the model3. 

Based on Table 3.2., we note that individuals are divided between wage workers and 

self-employed. In fact, health differences between these groups are huge and they 

indicate the need to control for.  

 

In health interview surveys, the SAH question is the key health variable. Researchers 

concerned with the measurement of health have dealt with the ordinal scale problem. 

Their results often differ depending on the choice of the cut points for healthy/non-

healthy individuals. In this context, under-health is a new phenomenon and it is 

beginning to have negative effects on labour market output and employment situation. 

Nevertheless, we are going to apply this kind of methodology to health status.  

 

Therefore, under-health can be understood as the fact of having a level that falls behind 

the health requirements to perform a job. In this sense, we define an “arbitrary” 

threshold around the mean (or the median) which takes the difference between the 

number of individuals above and below them. So, the main drawback is the loss of 

information as individuals are assigned as being above/below average regardless of how 

much better/worse they are. However, the advantage of this method is that it is more 

robust to outlier data than several other ones. Precisely, we are going to focus our 

results on the method of interval. At this regard, the average person is defined as under-

																																																													
3 More detailed results are available on request from the authors.  
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health if his/her health is less than one standard deviation above the mean of all 

individuals in their classification group: by occupation, group age or sex.  

 

Combining these issues, we can observe that firstly, percentage of under-health people 

is respectively 14.84% for wage-workers and 4.69% for self-employed. Secondly, the 

consideration of a category of over-health percentage changes these previous results. 

And percentage of over-health people is 19.71% for wage-workers and 3.75% for self-

employed. Thirdly, adequate-health controls rise the percentages of the self-reported 

health in all the groups studied. So, percentage of adequate-health people is 65.45%, a 

lower value than the corresponding for self-employed that is 91.56%. Summarizing, 

self-employed are often reported to be healthier than wageworkers (they have greater 

values of adequate health and lower values of under-health) although all the reasons of 

these health differences are broadly unknown. 

 

Table 3.2. 
Over and under-health in Spain by type of employment in 2014 

 

 
% Under-health % Over-health % Adecuate health 

Wage workers 14.84 19.71 65.45 
Self-employed 4.69 3.75 91.56 

Source: Authors’ elaboration from EU-SILC. 
 

With these purposes, we compare the average health level of the self-employed with 

that of wageworkers. Using probit regression models and for these different groups of 

individuals, we explain our three dependent variables: SAH, have chronic diseases or 

have limitations in daily life. In these estimates, a significant positive coefficient for a 

variable means that these characteristics influences positively over the corresponding 

dependent variable in each case. 

We run three model specifications for each dependent variable. In the first 

specification (Table 3.3.), we include wage workers and self-employment, which 

produces the simple association between them and SAH (very good and good health) 

and other socio-demographic determinants. The coefficients for wage workers in the 

case of MALE, EARNINGS and HIGH EDUCATION are positive and significant 

(enhancing individual very good and good health) being lower in the case of self-
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employment. Other coefficients (as AGE, SINGLE, SEPARATED_DIVORCED, 

WIDOW, CHRONIC, LIMIT, LOW EDUCATION, IMMIGRANT), in contrast, for 

wage workers are negative and significant (decreasing individual very good and good 

health) being lower in the case of self-employment.  

 

In the second specification (Table 3.4.), we add the same control variables to investigate 

whether these observed characteristics are responsible for the association between wage 

workers versus self-employment and health measured as individuals with a chronic 

disease. The coefficient for wage workers in the case of LIMIT is positive and 

significant (enhancing individual probability to live with a chronic disease) being lower 

in the case of self-employment. Other coefficients (as GOOD HEALTH or 

IMMIGRANT), in contrast, for wage workers are negative and significant (decreasing 

individual probability to live with a chronic disease) being lower in the case of self-

employment.
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Table 3.3. 
Probit estimations: dependent variable SAH (Very good and good health) in Spain. 2014 

 

 
WAGE WORKERS SELF EMPLOYED 

  Coef. Std. Err. z P>|z| dF/dx Coef. Std. Err. z P>|z| dF/dx 
MALE 0.148 0.044 3.360 0.001 0.021 0.019 0.083 0.240 0,814 0,019 
AGE -0.042 0.017 -2.480 0.013 -0.006 -0.051 0.032 -1.620 0,105 -0,051 

SQUARED AGE 0.000 0.000 1.060 0.288 0.000 0.000 0.000 0.850 0,394 0,000 

SINGLE -0.129 0.056 -2.290 0.022 -0.019 -0.133 0.115 -1.160 0,247 -0,133 

SEPARATED_DIVORCED -0.119 0.075 -1.590 0.112 -0.018 -0.324 0.153 -2.130 0,034 -0,324 
WIDOW -0.204 0.149 -1.370 0.171 -0.034 -0.025 0.299 -0.080 0,932 -0,025 

EARNINGS 0.000 0.000 2.570 0.010 0.000 0.000 0.000 0.460 0,647 0,000 

CHRONIC -1.133 0.047 -24.200 0.000 -0.254 -0.903 0.089 -10.190 0,000 -0,903 
LIMIT -1.177 0.055 -21.390 0.000 -0.292 -1.361 0.099 -13.730 0,000 -1,361 

LOW EDUCATION -0.232 0.056 -4.170 0.000 -0.035 -0.341 0.102 -3.330 0,001 -0,341 

HIGH EDUCATION 0.064 0.058 1.100 0.273 -0.035 0.141 0.116 1.210 0,225 0,141 

IMMIGRANT -0.341 0.065 -5.240 0.000 0.009 -0.226 0.143 -1.580 0,114 -0,226 
_cons 3.160 0.387 8.160 0.000 -0.059 3.468 0.793 4.370 0,000 3,468 

Number of observations 8725    1992    
Log likelihood -2219.277    -654.076    
Pseudo R2 0.353    0.358    
Source: Authors’ elaboration from EU-SILC.
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Table 3.4. 
Probit estimations: dependent variable individuals with a chronic disease in Spain. 2014 

 

 
WAGE WORKERS SELF EMPLOYED 

 
Coef. Std. Err. z P>|z| dF/dx Coef. Std. Err. z P>|z| dF/dx 

MALE 0.035 0.038 0.910 0.364 0.008 -0.071 0.075 -0.950 0.343 -0.020 
AGE -0.001 0.014 -0.050 0.960 0.000 0.007 0.026 0.260 0.795 0.002 

SQUARED AGE 0.000 0.000 0.910 0.362 0.000 0.000 0.000 0.010 0.996 0.000 

SINGLE -0.092 0.049 -1.870 0.062 -0.210 -0.107 0.105 -1.020 0.307 -0.029 

SEPARATED_DIVORCED 0.010 0.069 0.140 0.885 0.002 -0.308 0.157 -1.970 0.049 -0.076 
WIDOW -0.030 0.148 -0.200 0.842 -0.007 -0.242 0.293 -0.830 0409 -0.060 

EARNINGS 0.000 0.000 -0.360 0.719 0.000 0.000 0.000 0.630 0,526 0.000 

GOOD_HEALTH -1.181 0.050 -23.680 0.000 -0.378 -0.936 0.092 -10.190 0.000 -0.310 
LIMIT 1.324 0.055 24.120 0.000 0.438 1.254 0.098 12.730 0.000 0.043 

LOW EDUCATION -0.028 0.050 -0.570 0.569 -0.007 -0.158 0.094 -1.690 0.090 -0.044 

HIGH EDUCATION 0.008 0.049 0.160 0.875 0.002 -0.076 0.098 -0.770 0.442 -0.021 

IMMIGRANT -0.212 0.065 -3.240 0.001 -0.045 -0.140 0.139 -1.010 0.313 -0.037 
_cons -0.364 0.326 -1.120 0.265  -0.456 0.657 -0.690 0.487  
Number of observations 8725    1992    
Log likelihood -3009.996    -788.422    
Pseudo R2 0.283    0.275    
Source: Authors’ elaboration from EU-SILC.
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In the third specification, we consider individuals with limitation in his/her daily life as 

dependent variable across the self-employed and wageworkers. The empirical results 

are presented in Table 3.5. The coefficient for wage workers in the case of AGE is 

positive and significant (increasing the probability of individuals to have a limitation in 

his/her daily life) being lower in the case of self-employment. Other coefficients (as 

GOOD HEALTH or CHRONIC), in contrast, for wage workers are negative and 

significant (decreasing the probability of individuals to have a limitation in his/her daily 

life) being lower in the case of self-employment.  

 

Table 3.5. 
Probit estimations: dependent variable individuals with limitation in his/her daily life in 

Spain. 2014 
 

 
WAGE WORKERS SELF EMPLOYED 

 
Coef. Std. Err. z P>|z| dF/dx Coef. Std. Err. z P>|z| dF/dx 

MALE -0.035 0.048 -0.740 0.458 -0.004 -0.192 0.090 -2.150 0,032 -0,032 
AGE 0.029 0.018 1.560 0.118 0.003 0.047 0.035 1.340 0,180 0,007 

SQUARED AGE  
0.000 0.000 -1.410 0.158 0.000 0.000 0.000 -1.360 0,174 0,000 

SINGLE -0.041 0.062 -0.660 0.511 -0.004 -0.002 0.130 -0.010 0,989 0,000 

SEPARATED_DIVORCED 
-0.052 0.086 -0.600 0.547 -0.005 0.242 0.165 1.470 0,142 0,044 

WIDOW -0.194 0.184 -1.050 0.292 -0.018 0.111 0.326 0.340 0,733 0,019 

EARNINGS 
0.000 0.000 -0.480 0.633 0.000 0.000 0.000 0.400 0,692 0,000 

GOOD_HEALTH 
-1.155 0.053 -21.840 0.000 -0.230 -1.318 0.095 -13.890 0,000 -0,325 

CHRONIC 1.217 0.049 24.820 0.000 0.230 1.173 0.091 12.960 0,000 0,271 
LOW EDUCATION -0.002 0.061 -0.030 0.974 0.232 0.110 0.116 0.950 0,342 0,017 
HIGH EDUCATION -0.039 0.062 -0.630 0.528 0.000 0.035 0.125 0.280 0,782 0,006 
IMMIGRANT -0.057 0.079 -0.730 0.466 -0.004 0.027 0.162 0.170 0,866 0,004 
_cons -1.444 0.419 -3.450 0.001 -0.006 -1.643 0.872 -1.880 0,060   
Number of observations 8725 

  
  1992 

  
  

Log likelihood -1867.563 
  

  -528.793 
  

  
Pseudo R2 0.370       0.401       

Source: Authors’ elaboration on EU-SILC. 
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Concerning the heterogeneity of the health effects for wage workers and self-employed, 

Table 3.6. shows the results for the average treatment effect on the treated of being self-

employed on the SAH in Spain. This output using nearest neighbour, radius matching 

and stratification method (Angrist and Pischke, 2009) implies that for the individuals of 

our sample, the average treatment effect on the treated of being self-employed on the 

SAH is an increase of the probability to be healthier by 0.121 (nearest neighbour 

method), 0.144 (radius matching) and 0.121 (stratification method).  

 

Table 3.6.  
The average treatment effect on treated (ATE1) of type of employment on SAH in Spain. 

2014 
 

  TOTAL WAGE WORKERS SELF EMPLOYED 
  ATE1 Std. Err. t ATE1 Std. Err. t ATE1 Std. Err. t 
Nearest neigbour 0.121 0.009 13.601 0.095 0.007 13.729 0.026 0.010 2.562 
Radius matching (0.1) 0.144 0.007 21.395 0.114 0.007 16.207 0.053 0.010 5.534 
Radius matching (0.05) 0.144 0.007 21.083 0.114 0.007 16.882 0.044 0.010 4.583 
Radius matching (0.01) 0.144 0.007 20.248 0.121 0.007 18.102 0.033 0.010 3.400 
Stratification 0.121 0.007 17.010 0.104 0.006 17.260 0.024 0.010 2.464 

Source: Authors’ elaboration from EU-SILC. 
 

Next, we perform again matching analyses to investigate the average treatment effect on 

the treated of being self-employed on individuals with a chronic disease in Spain. This 

empirical result using matching (nearest neighbour, radius matching and stratification 

methods) suggest that for the individuals of our sample, the average treatment effect on 

the treated of being self-employed on be an individual with a chronic disease is a 

decrease of the probability to be unhealthy by 0.118 (nearest neighbour method), 0.119-

0.126 (radius matching) and 0.110 (stratification method).  
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Table 3.7. 
The average treatment effect on treated (ATE1) of type of employment on individuals 

with a chronic disease in Spain 
 

  TOTAL WAGE WORKERS SELF EMPLOYED 
  ATE1 Std. Err. t ATE1 Std. Err. t ATE1 Std. Err. t 
Nearest neigbour -0.118 0.009 -12.739 -0.088 0.007 -11.761 -0.047 0.010 -4.501 
Radius matching (0.1) -0.119 0.008 -15.349 -0.088 0.008 -10.542 -0.067 0.019 -3.446 
Radius matching (0.05) -0.126 0.007 -16.899 -0.095 0.007 -12.698 -0.082 0.013 -6.149 
Radius matching (0.01) -0.123 0.007 -16.519 -0.102 0.007 -14.364 -0.048 0.011 -4.552 
Stratification -0.110 0.008 -14.244 -0.090 0.007 -13.471 -0.042 0.010 -4.122 

Source: Authors’ elaboration on EU-SILC. 
 

Again, we report the results of the average treatment effect on the treated of being self-

employed on individuals with limitation in his/her daily life in Spain. Using matching 

(nearest neighbour, radius matching and stratification method) we conclude that for the 

individuals of our sample, the average treatment effect on the treated of being self-

employed on be an individual with limitation in his/her daily life is a decrease of the 

probability to be unhealthy by 0.115 (nearest neighbour method), 0.129-131 (radius 

matching) and 0.112 (stratification method).  

 

Table 3.8. 
The average treatment effect on treated (ATE1) of type of employment on individuals 

with limitation in his/her daily life in Spain 
 

  TOTAL WAGE WORKERS SELF EMPLOYED 
  ATE1 Std. Err. t ATE1 Std. Err. t ATE1 Std. Err. t 
Nearest neigbour -0.115 0.008 -13.724 -0.090 0.006 -13.871 -0.031 0.009 -3.408 
Radius matching (0.1) -0.131 0.006 -20.577 -0.106 0.006 -16.407 -0.055 0.009 -6.235 
Radius matching (0.05) -0.131 0.006 -20.282 -0.106 0.006 -16.739 -0.046 0.009 -5.224 
Radius matching (0.01) -0.129 0.007 -19.269 -0.110 0.006 -17.632 -0.036 0.009 -4.055 
Stratification -0.112 0.007 -16.756 -0.096 0.006 -16.974 -0.030 0.009 -3.429 

Source: Authors’ elaboration on EU-SILC. 

 

From our point of view, these previous empirical results provide enough evidence and 

robustness that the effect of self-employment on health is positive but depend on 

subjective judgements about unobserved explanatory variables that are finally included 

in the regressions. 
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3.5. CONCLUSIONS 

 

Despite the importance of the study of self-employment on health, few attempts 

have been made to measure it in the European Union and in countries such as Spain 

during the last crisis period. In this sense, we use several methods in order to distinguish 

the effect of entrepreneurship on health. Our findings show that the self-employed are 

generally healthier than wageworkers, both in terms of subjective health outcomes as 

well as in more objective ones such as suffering from any chronic condition or to have a 

limitation in daily activities.  

 

At this regard, self-employed in Spain for 2014 are often reported to be healthier than 

wageworkers (they have greater values of adequate health and lower values of under-

health) although all the reasons of this health difference are broadly unknown. 

Nevertheless, there were in the past several attempts in order to attribute these results to 

the high level of job control and to even consider self-employment as a useful 

alternative to health inducing early retirement.  

 

For this purpose, we perform matching analyses using nearest neighbour, radius 

matching and stratification method. Thus, our empirical results provide clear evidence 

that self-employment group has higher health outcomes as well as lower suffering from 

any chronic condition or less limitations in daily activities.  

 

Moreover, we really think that forthcoming research must disentangle the factors 

influencing both self-employment and health. From an economic and policy 

perspective, it must be observed that policymakers would do well to make a more 

flexible multidimensional approach in their health policy strategies. On the one hand, a 

recent line of inquiry has focused on the role of genetic factors (Nicolau et al., 2008; 

Van der Loos et al., 2013; Rietveld et al., 2015) because a possible finding of a shared 

casual factor for self-employment and health. On the other hand, it would be interesting 

when trying to explain how health status could be a barrier. Therefore, future work 

should further understand the selection mechanism to establish whether health status is 

a perceived barrier (the less healthy people do not even try to become self-employed) or 
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an actual barrier (the less healthy ones are faced with more obstacles, when they want to 

start a business).  

 

Finally, it is important to highlight the research limitations and extensions of this study. 

Despite the fact that the EU-SILC allows to include individual characteristics, the fact 

that these data are self-reported points out that the results should be considered with 

caution as these expectations can be quite different from one individual to another. This 

is important regarding the extrapolation of our findings to other countries. Future 

extensions of the paper should focus on panel data approach based on different waves of 

EU-SILC for Spain and consider different cluster of countries in order to explain the 

role played by each determinant of our dependent variables. 
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4.1. INTRODUCTION 

 

Since the last years, and because of the economic crisis and European fiscal 

guidelines (Budget Deficit Target), Spain’s government is looking for ways to cut 

healthcare budgets. The main goals are focused on reducing health care expenditure 

although they have to face long waiting lists for hospital admission, lack of medical 

staff, greater co-payments or patients’ participation on the costs in order to raise 

efficiency in health care provision. 

 

In Spain, the right to health protection and care is laid out in article 43 of the 

Constitution of 1978. In this sense, it is important to point out that the process of 

devolution of health services available to the Autonomous Communities that had begun 

in 1981, concluded in 2001. Health care is a non-contributory benefit which is financed 

by taxation and it is included in the general budget for each Autonomous Community. 

Two additional funds are the Cohesion Fund managed by the Department of Health and 

Consumer Affairs and the Savings Programme for Temporary Incapacity. Health care 

utilization is one of the main policies that are used to redistribute income amongst 

Spanish citizens. Each Spaniard pays general taxes in line with their financial capacity 

and receive health services as needed. 

 

At this regard, the Spanish National Health System is organised in line with its basic 

principles. Since it aims to provide universal support, it has to ensure equal access to 

services for all citizens and, due to its public financing, expenditure must be based on 

equity and efficiency criteria. Thus, the System is organised at two care levels in which 

accessibility and technological complexity are counterpoised. The first level (Primary 

Health Care) is characterised by extensive accessibility and technical resources to solve 

the most frequent health problems. The second level (Specialist Care) has more 

complex and costly diagnostic and therapeutic resources which have to be concentrated 

in order to be efficient. Access is gained by referral from Primary Health Care 

(“gatekeeping system”). 
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The fast growth of expenditure on health care and its relationship with health outcomes 

have been largely studied in the European Union (EU) countries (Nixon and Ulmann, 

2006; Cantarero and Lago-Peñas, 2012; Meijer et al., 2013). Nowadays, the increase in 

health expenditure is considered a sign of a richer society whom looks for more health 

care. Part of this increase is because of population aging and technological 

improvements. In general, access to health care services in European countries is 

universal for all individuals. However they may opt to private health insurance by 

contracting a supplementary coverage. Obviously, health care systems in European 

countries differ in the source of financing, coverage and means of delivering benefits, 

but they are also mainly financed through taxation or contributions from employers and 

employees. This fact justifies the differences between public and private health 

expenditure. In addition, there exists an important increase in supplementary voluntary 

health insurance (double health coverage) because individuals look for faster access to 

treatment (avoiding long waiting lists) or superior accommodation. 

 

As a result, over the last years there has been a huge amount of literature focused on 

health care financing and expenditure. In this sense, different stakeholders have also 

undertaken initiatives to propose solutions towards a more sustainable health system. 

This is especially taken on studies analysing supplementary private health insurance. 

Obviously, the expansion (or reduction) of double health coverage has important effects 

on health care utilization and expenditure (Jones et al., 2006). In fact, the number of 

people who pay an insurance premium to use private healthcare services, in addition to 

the taxes they pay, has increased since the last years in EU countries.  

 

The aim of this paper is to study the impact of private health insurance in health care 

utilization in Spain using micro-data from the European Community Household Panel 

(ECHP), the Spanish National Health Survey (NHS 2011/2012) and the European 

Union Statistics on Income and Living Conditions (EU-SILC 2011 and 2012). We also 

combine NHS and EU-SILC because of limitations of both for the purpose of this study. 

Following the methodology proposed by Arellano and Meghir (1992), we provide 

statistical evidence on the compatibility of the two samples. Once we have combined 

both datasets, we study whether having an extra health insurance affects the number of 



	 99 

times that health care is required. To get this aim, we use matching techniques based on 

propensity score methods. So, we are going to study the impact on an individual’s 

health utilization when he or she has purchased a health insurance. Therefore, the 

problem is to identify the effect of a “treatment”. The causal effect of interest is the 

difference between the outcome with and without treatment. Obviously, an individual 

can not be observed in these two situations at the same time. This paper uses policy 

evaluation techniques, namely propensity score matching, to assess the extent to which 

Spanish individuals covered by double health coverage use more or less health care 

(general practitioner and specialist visits) than their counterparts who do not have such 

coverage.  

 

The rest of the study is organized as follows. In Section 2, we review the background on 

these subjects. Then, in Section 3 we present the theoretical framework and methods. 

The following section, Section 4, describes the dataset. Subsequently, in Section 5 we 

derive the empirical results. And finally, in Section 6, we discuss our main findings as 

well as policy implications. 

 

 

4.2. BACKGROUND 

 

In Spain, the National Health Service offers universal coverage as a 

constitutionally-guaranteed right. Nowadays, there are important problems such as the 

need to control health expenditure growth, waiting lists, etc. Thus, it is necessary to 

evaluate policies with respect to policy measures to address these problems. One of the 

solutions that arise to reduce costs and waiting lists is to use and finance private 

healthcare. However, having double health coverage may increase the number of 

medical visits. In this case, we say that there is a moral hazard problem (Cutler and 

Zeckhauser, 2000). That has two types. When the individual changes his/her behaviour 

towards risk because it has extra insurance what it is called ex-ante moral hazard. And 

the other possibility is that people change their behaviour because they have an extra 

insurance. They seek medical advice in circumstances where if they did not have that 

extra insurance they would not. This can be another problem which has to be avoided 
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and control health care expenditure, so it is necessary to study the individuals’ 

behaviour with a private health insurance. 

 

Previous studies show the relationship between double health coverage and health care 

utilization or health care expenditure in the EU countries. Having private health 

insurance is likely to change people’s behaviour in response to the fact that health care 

services are free or reduced price (Liu et al. 2012). Moreover, the use of health care 

services depends on the type of insurance (Hurd and McGarry 1997). 

 

In fact, there is a positive effect of private insurance on hospital in-patient services 

(Harmon and Nolan 2001). In Portugal, for example, the effects of an extra health 

insurance on the number of clinical visits are large and positive (Barros et al., 2008). 

However, double coverage creates additional health utilization across the whole 

outcome distribution (Moreira and Barros, 2010). Private insurance in France has a 

strong and significant effect on health care utilization (Buchmueller et al., 2004). 

 

Besides, there are studies that compare the effect of voluntary private health insurance 

among different countries, using the out of pocket healthcare spending as outcome. 

These results indicate that private insurance is a strong incentive to spend more out of 

pocket healthcare in Spain, Italy, Austria and Denmark (Paccagnella et al., 2013). In the 

case of Spain, using data from the National Health Survey of 1997, people with only 

public insurance go 2.8 times to the general practitioner per one time that they visit a 

specialist and individuals with duplicate coverage have a ratio of general 

practitioner/specialist visits equal to 1.4 (Rodríguez and Stoyanova, 2004). In the case 

of Catalonia (a Spanish Autonomous Community), there exists a positive effect of 

duplicate coverage on visits to specialists among non-heads of household (Vera-

Hernández, 1999). 

 

From another point of view, individuals with prescription drug insurance also have 

more physician visits than those who do not have that insurance (Allin and Hurley, 

2009). Other studies carried out in Latin American countries concluded that insurance 

programs increase medical care utilization among poor (Trujillo et al., 2005). And there 
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are studies analysing the effect of co-payment rates which conclude that a decrease in 

co-payment rates produces an increase on the demand for health care services (Gardiol 

and Geoffard, 2011; Chiappori et al., 1998).  

 

Besides, Bago d’Uva and Jones (2009) conducted a study on health in several European 

countries to study the differences in the demand for health. They used the full dataset of 

the ECHP, which lasted from 1994 until 2001. The econometric model was a latent 

class hurdle model which allowed a two-part decision process within each class and 

reduced heterogeneity. They found that, for developed countries, people with higher 

income are expected to use more medical specialists. 

 

Using the same dataset, Gonzalez and Clavero (2009) concluded that the majority of 

differences in the number of visits to a general practitioner are explained by the 

individual characteristics of the publicly insured, while the divergences in the number of 

consultations with specialists are the result of overuse of this care by the population 

with double health insurance coverage. The methodology that they used is the Oaxaca-

Ransom decomposition to study if there were differences in health care utilization 

between the two insured groups. They concluded that there are strong inequalities. 

Concerning visits to the general practitioner, that inequality, in favour of those protected 

by the public system was explained by the endowments of that collective and the 

underutilization of this service by individuals who have double coverage. In 

consultations with specialists the inequality in favour of the latter collective is due to 

their over utilization of the service. 

 

Ayala and Rodríguez (2013) tested whether participation in work-related activities 

yields positive results in terms of health outcomes and behaviours in Spain. Their 

results support the contention that welfare-to work policies may have positive 

unintended health effects 

 

Fron another point of view, Urbanos and López-Valcarcel (2015) estimated the impact 

of unemployment on the overall and mental health of the Spanish working-age 

population. They apply matching techniques to cross-sectional micro data for the 
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Spanish Health Survey concluding that the impact is particularly high for the long-term 

unemployed. For the full model, the changes in effects of long-term unemployment on 

mental problems and mental health risk were, respectively, 0.35 (CI 0.19–0.50) and 

0.20 (CI 0.07–0.34). In fact, within a National Health Insurance System, individuals 

who contracted private insurance were likely to be those who anticipate, based on 

private information, a higher than average demand for health care (Cameron et al., 

1988;Vera-Hernández, 1999). 

 

Due to the economic crisis from 2008, reducing health expenditure and waiting lists is 

one of the greatest importance issues for Spain. In fact, unemployment has a negative 

impact on both Self-Assessed Health (SAH) and mental health. This impact is 

particularly high for the long-term unemployed. It should be taken account that such 

crisis has produced a decrease in public health expenditure by 7.2% in 2009 to 6.8% in 

2011 (Urbanos and López-Valcarcel, 2015). However, private health expenditure has 

increased from 2.4% to 2.5% in the same period of time. 

 

In addition, another consequence has been an increase in surgical waiting lists and the 

rate per thousand has increased from 9.30 in 2009 to 11.71 in 2011 (Ministry of Health, 

Social Services and Equality of Spain, 2012). Thus, the study of the potential reduction 

in health care utilization associated with greater private insurance is a point of great 

interest not only for policy makers but also for the whole population. 

 

Obviously, the Great Recession since 2008 has had an important impact on Spain and 

the consequences over unemployment and welfare state have been huge. With regard to 

health care utilization, it has been affected with understaffing, deficits and drug 

shortage. In fact, long waiting lists is an important problem in Spain which is faced by 

the National Health System because of budgetary restrictions and the laying off of 

healthcare staff. 

 

In short, while general approaches are focused on the impact of socioeconomic 

characteristics on health outcomes, new attempts have been made to look for double 

health coverage not only in Spain but also in other European Union countries.  
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4.3. THEORETICAL FRAMEWORK AND METHODOLOGY 

 

In this paper, we are interested in calculating the effect of double health 

coverage on health care utilization. In particular, we want to study if individuals have a 

different behaviour by the fact of having a private health insurance. This is known as the 

average treatment effect on treated. To estimate it, we applied matching and propensity 

score methods. 

 

Matching methods are based on comparing two groups. On one hand, in the first group, 

there are individuals who have received treatment and in the second one, called the 

control group, there are the individuals who have not received treatment but they have 

similar characteristics to those who received it. In particular, each individual of the first 

group is paired with one or more individuals in the control group. Let the variable w  be 

a binary treatment indicator, where w=1 denotes treatment and w=0 otherwise. We have 

a random vector ( )wyy ,, 10  from an individual of the population of interest. Thus, the 

average treatment effect on treated is defined as (Rosenbaum and Rubin, 1983): 

!"#$ = # &$ − &( ) = 1 = # +$ ) = 1 − #(&(|) = 1) (1) 

where &( and &$ represent health outcomes for individuals who do not have or do have, 

respectively, a private health insurance.  

 

We are going to define the causal effect in terms of potential outcomes or 

counterfactuals (Angrist and Imbens, 1991). We consider an individual i who can 

receive the treatment and his/her outcome is 1y . If he/she does not receive the 

treatment, then his/her outcome is 0y . Obviously, an individual can not be in the two 

states and we can not observe both. 

 

Thus, causal effects are comparisons of 0y  and 1y , for example 01 yy −  or 01 / yy  

(Rosenbaum and Rubin, 1983). We will focus on measuring 01 yy − . For it, we need to 

do an additional assumption: have an independent, identically distributed sample from 

the population. This implies that the treatment on individual i affects only to the 

individual i, which is called the stable unit treatment value assumption (SUTVA) 
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(Wooldridge, 2010). In most programs the individual is who decides whether to 

participate. Thus, there is self-selection into treatment. If we assume that w  is 

independent of 0y , we can estimate 1ATE  consistently: 

( ) ( ) ( ) ( )
( ) ( ) ( )[ ] 10001

00

0|1|1| 
0|1|0|1|
ATEwyEwyEwyyE

wyEwyEwyEwyE
+=−===−+

+=−===−=
 

(2) 

 

If it holds that 

( ) ( )00 | yEwyE = , (3) 

substituting in equation (2) we have an unbiased estimator of 1ATE . 

 

When w  and ( )10 , yy  are allowed to be correlated we need the assumptions that 

Rosenbaum and Rubin proposed in 1983 and which were called ignorability of 

treatment:  

Assumption 1: Conditional on x , w  and ( )10 , yy  are independent. 

Often it is enough to assume: 

Assumption 2: a) ( ) ( )xyEwxyE |,| 00 =  and b) ( ) ( )xyEwxyE |,| 11 = . 

 

Under Assumption 2 the average treatment effect conditional on x  ( )(xATE ) and the 

average treatment effect of the treated conditional on x  ( )(1 xATE ), are identical.  

 

To estimate 1ATE  we can use regression methods that can be nonparametric and 

parametric. As we have a random sample on ),,( xwy  from the population, 

)1,|()(1 =≡ wxyExr  and )0,|()(0 =≡ wxyExr  are nonparametrically identified. 

They are conditional expectations that depend entirely on observables and can be 

consistently estimated (Hárdle and Linton, 1994). 

 

In consequence, to apply matching methods we need to accept Assumption 1, which is a 

particular case of a balancing score (Rosembaun and Rubin, 1983). That is a function 

( )xb  of the observed covariates such that )(|),( 10 xbwyy ⊥ . 
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Thus, the simplest case of balancing score is ( ) xxb = . To ensure compliance of the 

Assumption 1, the vector of covariates x  should contain all information affecting the 

participation in the program and the variable that is being studied. One of the balancing 

score most used is the propensity score defined by Rosenbaum and Rubin (1983). They 

demonstrated that if treatment assignment is strongly ignorable, conditioning on the 

propensity score allows one to obtain unbiased estimates of average treatment effects. 

 

Beside, a key point is to calculate the corresponding propensity score. Let x  be a set of 

covariates, the propensity score is the conditional probability of assignment to 

treatment, given the covariates. We denote it as: 

( ) ( )xwPxp |1=≡ . (4) 

 

Once we have calculated the propensity score, there are several methods to apply 

matching techniques. In particular, we have used nearest-neighbour matching (Becker 

and Ichino, 2002). This method will match the individuals whose propensity score with 

the smallest difference. Let T be the set of treated units and C(i) the set of control units 

matched to the treated unit i with an estimated value of the propensity score of ip , 

nearest-neighbour matching sets: 

( ) jij
ppiC −= min .  (5) 

 

In addition, to test the sensitivity of our results, we have considered different estimators: 

one to-one propensity score matching, using 4 matches, 4 matches and bias adjustment 

and finally allowing for heteroskedasticity.  

 

4.4. DATA  

 

Firstly, the data used in this paper are obtained from the European Community 

Household Panel Survey (ECHP)4. This survey contains data on individuals and 

																																																													
4 The ECHP has facilitated the European Commission having a first class statistical instrument available 
to follow up social cohesion in the relevant territory, the study of population needs and the impact of 
social and economic policies on households and persons as well as or the design of new policies. In 2004 
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households for the EU countries with eight waves available (1994 to 2001). The main 

advantage is that information is homogeneous among countries since the questionnaire 

is similar across them. This source of data is coordinated by the Statistical Office of the 

European Communities (EUROSTAT). Also, this survey includes rich new information 

about income, education, employment, health, etc. This representative survey of 

households of different EU countries was carried out for the first time in 1994 and 

60,500 households were interviewed (approximately 170,000 individuals).  

 

In order to determine the main socio-demographic characteristics of people who have a 

private health insurance, we have classified them into six groups of variables: personal 

and household characteristics, education level, marital status, personal earnings, 

occupational status and variables related to individuals’ health. Definition of all the 

variables and the basic descriptive statistics are shown in Table 4.1. 

 

As personal characteristics we have included two variables: individual’s age (in years) 

and gender (building a dummy variable which takes value of 1 if individual is female 

and 0 otherwise). To allow for a flexible relationship between the probability of having 

a private health insurance and AGE, a quadratic polynomial function of this variable is 

included (AGE2=Age2). 

 

The second group of variables is referred to the maximum level of education completed. 

In the ECHP, education is classified into three categories based on ISCED 

classification: less than secondary level (ISCED 0-2), second stage of secondary level 

																																																																																																																																																																																			
it was substituted by the European Statistics of Income and Living Condition (EU-SILC) survey. 
However, this new survey only contains a small module on health, composed of  variables on health 
status (Self-perceived health; Chronic morbidity-people having a long-standing illness or health problem; 
Activity limitation – disability (self-perceived long-standing limitations in usual activities due to health 
problems)) and variables on unmet needs for health care (Self-reported unmet needs for medical 
examination for reasons of barriers of access; Self-reported unmet needs for medical examination by 
reason; Self-reported unmet needs for dental examination by reason). So, in this survey information about 
double health coverage is not available.  
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(ISCED 3) and third level (ISCED 5-7). Thus, two dummies variables have been 

included: less than secondary level (EDUC1) and third level education (EDUC2). 

 

Thirdly, representing marital status, we have considered four variables (SINGLE, 

SEPARATED, DIVORCED and WIDOWED) with married as the reference category. 

 

We are concerned with the influence of income on having a private health insurance. 

Our income variable is natural logarithm of the individual’s wage (LOGWAGE). Other 

variables included in the analysis related to labour market are status in employment. We 

have considered a dummy variable that takes value one if the individual is unemployed 

and zero otherwise (UNEMPLOYMENT). 

 

Also, we have considered other variables related to health status. We have taken into 

account if an individual has any chronic condition (CHRONIC), a dummy variable 

which indicates if the individual has been in the hospital the previous year (HOSPITAL) 

and the number of visits to the doctor (NUMBER_VISITS). Moreover, we have 

considered individuals' SAH and we have defined two dummies variable: 

FAIR_HEALTH (1 if individual’s SAH is fair and 0 otherwise) and BAD_HEALTH (1 

if individual’s SAH is bad or very bad and 0 otherwise). Moreover, we have 

incorporated another dummy variable which takes value 1 if individual smokes daily or 

occasionally (SMOKER). 

 

Finally, we have defined another dummy variable that indicates if the individual has a 

private health insurance (PRIVATE_INSURANCE). 
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Table 4.1. 
Variable definitions and descriptive statistics (ECHP) 

 
  2001 2000 1999 1998 
Name Definition Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
Personal 
Characteristics 

 
        

FEMALE 1 if female, 0 otherwise 0.5202 0.4996 0.5193 0.4996 0.5198 0.4996 0.5181 0.4997 
AGE Individual’s age 46.2874 19.6670 45.9765 19.6249 45.6354 19.5239 45.2911 19.4838 
Education          

EDUC1 
1 if less than secondary level 
(ISCED 0-2), 0 otherwise 

0.4273 0.4947 0.4378 0.4961 0.4399 0.4964 0.4417 0.4966 

EDUC2 
1 if third level education  (ISCED 5-
7) 

0.1319 0.3384 0.1278 0.3339 0.1211 0.3263 0.1161 0.3203 

Marital Status          
SINGLE 1 if single, 0 otherwise 0.3001 0.4583 0.3032 0.4596 0.3071 0.4613 0.3088 0.4620 
SEPARATED 1 if separated, 0 otherwise 0.0144 0.1190 0.0152 0.1223 0.0150 0.1214 0.0150 0.1216 
DIVORCED 1 if divorced, 0 otherwise 0.0097 0.0980 0.0095 0.0970 0.0085 0.0921 0.0081 0.0894 
WIDOW 1 if widowed, 0 otherwise 0.0893 0.2851 0.0891 0.2848 0.0857 0.2799 0.0867 0.2814 
MARRIED 1 if married, 0 otherwise 0.5866 0.4925 0.5831 0.4931 0.5837 0.4930 0.5814 0.4933 
Personal Earnings          

LOGWAGE 
Natural logarithm of the individual’s 
earnings 

8.5711 1.5986 8.4468 1.7219 8.4794 1.5669 8.3946 1.5878 

Employment          
UNEMPLOYMENT 1 if unemployed, 0 otherwise  0.0605 0.2385 0.0640 0.2447 0.0709 0.2567 0.0855 0.2796 

Source: Authors’ elaboration from ECHP.	 	
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Table 4.1. 
Variable definitions and descriptive statistics (ECHP) (continue) 

 
  2001 2000 1999 1998 
Name Definition Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
Health Status          
SMOKE 1 if individual is a smoker, 0 otherwise 0.3232 0.4677 0.3245 0.4682 0.3370 0.4727 0.3475 0.4762 
NUMBER_VISITS1 Number of visits to general practitioner 4.0828 6.9875 3.5232 5.6475 3.6494 6.1505 3.8179 6.6565 

NUMBER_VISITS2 
Number of visits to specialist doctors in the 
previous year 

1.7091 4.0508 1.5690 3.4261 1.5577 3.7921 1.6237 3.7099 

HOSPITAL 
1 if individual has been hospitalized in the 
previous year, 0 otherwise 

0.0871 0.2819 0.0792 0.2700 0.0789 0.2696 0.0828 0.2756 

FAIR_HEALTH 
1 if individual’s self-assessed health is fair, 0 
otherwise 

0.2178 0.4127 0.2018 0.4014 0.2057 0.4043 0.2082 0.4060 

BAD_HEALTH 
1 if individual’s self-assessed health is bad or 
very bad, 0 otherwise 

0.1056 0.3074 0.1099 0.3128 0.1024 0.3032 0.1164 0.3207 

CHRONIC 1 if individual is an chronic sick, 0 otherwise 0.2301 0.4209 0.2144 0.4104 0.2196 0.4140 0.2369 0.4252 

PRIVATE_INSURANCE 
1 if individual has private insurance, 0 
otherwise 

0.1157 0.3199 0.0970 0.2960 0.0980 0.2973 0.1003 0.3004 

Source: Authors’ elaboration from ECHP. 
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The impact of double health coverage is investigated using information from another 

two independent sources: the European Union Statistics on Income and Living 

Conditions (EU-SILC, 2011 and 2012) and the Spanish National Health Survey (NHS) 

(2011/2012). 

 

The EU-SILC contains data on individuals and households for the European Union 

countries. It is published annually and the main advantage is that information is 

homogeneous among countries since the questionnaire is similar across them. This 

source of data is coordinated by EUROSTAT. Also, this survey includes rich new 

information about income, education, employment, health, etc. 

 

On the other hand, the NHS provides general information on the health of the Spanish 

population to plan and evaluate health interventions. The 2011-2012 survey sample 

consists of approximately 24,000 dwellings and it includes information on assessment 

of general, physical and mental health, and it identifies the main problems that citizens 

feel (chronic diseases, ailments, accidents, limitations to perform activities of daily 

living, etc.). 

 

The two surveys are complementary in the way that they both contain demographic 

characteristics, education, health status, etc. In fact, the definition of most of the 

variables in the two questionnaires is similar but only the EU-SILC contains 

information about income and only the NHS includes information about number of 

visits to general practitioners or specialist doctors, type of health insurance and lifestyle 

characteristics. Thus, income information is obtained from EU-SILC, while information 

of health status is obtained from NHS. Obviously, both surveys refer to the same period 

of time. 

 

In order to establish the main socio-demographic characteristics of people who have a 

private health insurance, we have classified them into four groups of variables: personal 

characteristics, marital status and variables related to individuals’ health and income. At 

this regard, Table 4.2. shows explanatory variables used in estimations and their 

corresponding definitions. Firstly, as personal characteristics we have included two 
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variables: individual’s age (in years) and sex (building a dummy variable which takes 

value of 1 if individual is male and 0 otherwise). To allow for a flexible relationship 

between the probability of having a private health insurance and AGE, a quadratic 

polynomial function of this variable is included (AGE2). Secondly, representing marital 

status, we have considered three variables (SINGLE, SEPARATED_DIVORCED and 

WIDOWED) with married as the reference category.  

 

We have considered different variables related to health status. We have taken into 

account if an individual has some chronic condition (CHRONIC) or limitation in his/her 

life (LIMIT), the number of visits to the general practitioner 

(NUMBER_VISITS_GENERAL) and the number of visits to the specialist 

(NUMBER_VISITS_SPECIALIST). 

 

Also, we have considered individuals’ self-assessed health (SAH) and we have defined 

two dummies variable: GOOD_HEALTH (1 if individual’s SAH is good or very good, 

0 otherwise) and BAD_HEALTH (1 if individual’s SAH is bad or very bad, 0 

otherwise), leaving fair health as the reference category. As well, we have incorporated 

another dummy variable which takes value 1 if individual smokes daily or occasionally 

(SMOKER). In addition, DRINK and OBESE are two dummy variables that indicate if 

the individual consumes alcohol regularly and if the individual is obese (body mass 

index greater than 30), respectively. 

 

Besides, we have defined two dummy variables that indicate if the individual has a 

private health insurance contracted by him (PRIVATE_INSURANCE_INDIVIDUAL) 

or by the company (PRIVATE_INSURANCE_COMPANY).  

 

Finally, as pointed out before, we are concerned with the influence of income on having 

a private health insurance. The problem is that the NHS does not contain information 

about income. For this reason, this information has to be obtained from the EU-SILC. It 

is worth noting that the composition of both samples does not differ very much. 
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Table 4.2. 
Variable names and descriptive statistics (EU-SILC and NHS) 

 

Variable Variable description EU-SILC (2011) EU-SILC (2012) 
NHS 

(2011/2012) 

  
Mean SD Mean SD Mean SD 

MALE 1 if male, 0 otherwise 0.48 0.50 0.48 0.50 0.46 0.5 
AGE Individual's age (years) 49.66 18.7 50.04 18.76 51.6 19.09 
SINGLE 1 if single, 0 otherwise 0.29 0.45 0.30 0.46 0.28 0.45 
SEPARATED_DIVORCED 1 if separated or divorced 0.05 0.21 0.05 0.21 0.06 0.25 
WIDOW 1 if widow, 0 otherwise 0.08 0.28 0.09 0.28 0.13 0.34 
MARRIED 1 if married, 0 otherwise 0.58 0.49 0.57 0.50 0.52 0.50 
EARNINGS Individual's earnings 6445.47 9962.39 6147.71 9746.15 - - 
SMOKE 1 if smoker, 0 otherwise - - - - 0.25 0.43 
DRINK 1 if consumes alcohol regularly, 0 otherwise - - - - 0.49 0.50 
OBESE 1 if obese, 0 otherwise - - - - 0.39 0.49 
CHRONIC 1 if chronic condition, 0 otherwise 0.25 0.44 0.28 0.45 0.47 0.50 
LIMIT 1 if, individual has a limitation, 0 otherwise 0.23 0.42 0.23 0.42 0.22 0.42 
GOOD_HEALTH 1 if good or very good SAH, 0 otherwise 0.73 0.44 0.72 0.45 0.68 0.47 
BAD_HEALTH 1 if bad or very bad SAH, 0 otherwise 0.08 0.27 0.09 0.28 0.09 0.29 

NUMBER_VISITS_GENERAL 
Number of visits to general practitioner in last four 
weeks 

- - - - 1.31 0.87 

NUMBER_VISITS_SPECIALIST Number of visits to specialist doctor in last four weeks - - - - 1.33 1.08 

PRIVATE_INSURANCE_INDIVIDUAL 
1 if individual has private insurance contracted by 
him, 0 otherwise 

- - - - 
0.09 0.29 

PRIVATE_INSURANCE_COMPANY 
1 if individual has private insurance contracted by his 
company, 0 otherwise 

- - - - 0.02 0.15 

Source: Author’s elaboration from EU-SILC (2011 and 2012) and NHS (2011/2012). 
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Our data do make clear that those individuals whom have a private health insurance 

(contracted by themselves or their company), use less public health system than 

individuals without double health coverage. In Table 4.3., we can see that 67.21% of 

individuals who have private health insurance contracted by themselves went to a public 

general practitioner in their last visit (41.79% to a specialist doctor), while those 

percentages are 95.98% and 88.82% for individuals who have not health private 

insurance. Moreover, the behaviour is similar when the private health insurance is 

contracted by the company. As Table 4.3. shows, 76.99% of individuals who have 

private health insurance contracted by the company went to public general practitioner 

in their last visit (41.30% to a specialist doctor) while those percentages are 94.13% and 

83.22% for individuals who have not.  

 

Table 4.3. 
Functional dependence of the doctor 

 
Private insurance contracted by the 
individual 

Functional 
dependence 

General practitioner 
Percentage 

Specialist 
Percentage 

Yes 

Public Health 67.21 41.79 
Medical society 11.89 21.21 
Private Consultation 18.24 35.55 
Others 2.66 1.46 

No 

Public Health 95.98 88.82 
Medical society 1.31 3.1 
Private Consultation 1.92 6.86 
Others 0.78 1.22 

Private insurance contracted by the 
company 

Functional 
dependence 

General practitioner 
Percentage 

Specialist 
Percentage 

Yes 

Public Health 76.99 41.30 
Medical society 7.96 19.57 
Private Consultation 11.50 27.17 
Others 3.54 11.96 

No 

Public Health 94.13 83.22 
Medical society 2.00 5.31 
Private Consultation 3.00 10.52 
Others 0.87 0.95 

Source: Author’s elaboration from NHS (2011/2012). 
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4.5. EMPIRICAL RESULTS 

 

The first step in this analysis is focused on those characteristics which could 

explain an individual having a private health insurance. A set of factors, such us age, 

gender, etc…gathered in a vector x explain this fact. The probability model is a 

regression: 

),()|( βxFxyE = .  (6) 

 

The set of parameters β  reflects the impact of changes in x on the probability. In order 

to estimate this equation, a nonlinear specification of (.)F  can avoid logical 

inconsistency and the possibility of predicted probabilities outside the range ]1,0[ . The 

most common nonlinear parametric specifications are logit and probit models which 

have been analysed. So, we are going to use a latent variable interpretation (Angrist and 

Pischke, 2009; Jones et al., 2013).  

Let 
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>=
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where 

εβ += '* xy . (8) 

 

If we assume that ε has a standard normal distribution, we obtain the probit model, 

while assuming a standard logistic distribution, we obtain the logit model. These models 

are usually estimated by maximum likelihood. 

 

Table 4.4. shows the results of the probit equation for the years 1998 to 2001. The aim 

is to model the probability of an individual to have a private health insurance as a 

function of socioeconomic characteristics. 
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To interpret the quantitative implications of the results, we compute average and partial 

effects. According to it, empirical results seem to be similar all the years. For instance, 

in 2001, women are 1.33% less likely to have a private health insurance than men. And 

university graduates are 5.11% more likely to have a private health insurance. The 

coefficient of unemployment is always negative, as expected, an unemployed person is 

less likely to have a private health insurance than a person who is working. Also, the 

coefficient of EDUC2 is positive which confirms that the level of education is highly 

correlated with double health care coverage. 
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Table 4.4. 
Probit Estimates 

 
 2001 2000 
 Coef. Std. Err. z     P>|z| dF/dx Coef. Std. Err. z     P>|z| dF/dx 
AGE 0.0053 0.0014 3.7900 0.0000 0.0009 0.0069 0.0015 4.6500 0.0000 0.0010 
FEMALE 0.0048 0.0373 0.1300 0.8970 0.0008 0.0620 0.0394 1.5700 0.1160 0.0093 
UNEMPLOYMENT -0.4790 0.0967 -4.9600 0.0000 -0.0622 -0.3185 0.0919 -3.4600 0.0010 -0.0389 
WAGE 0.0235 0.0122 1.9200 0.0550 0.0040 0.0353 0.0125 2.8200 0.0050 0.0053 
EDUC1 -0.6691 0.0547 -12.2400 0.0000 -0.1094 -0.6647 0.0570 -11.6600 0.0000 -0.0958 
EDUC2 0.4817 0.0451 10.6700 0.0000 0.1022 0.4790 0.0473 10.1200 0.0000 0.0902 
FAIR_HEALTH -0.0769 0.0517 -1.4900 0.1370 -0.0129 -0.1284 0.0568 -2.2600 0.0240 -0.0182 
BAD_HEALTH -0.3872 0.0899 -4.3100 0.0000 -0.0546 -0.3551 0.0905 -3.9300 0.0000 -0.0438 
CHRONIC 0.0234 0.0553 0.4200 0.6730 0.0041 0.1204 0.0582 2.0700 0.0390 0.0188 
HOSPITAL 0.1440 0.0648 2.2200 0.0260 0.0267 0.1489 0.0693 2.1500 0.0320 0.0242 
SMOKE -0.0509 0.0386 -1.3200 0.1880 -0.0087 0.0041 0.0403 0.1000 0.9180 0.0006 
MARRIED 0.1444 0.0381 3.7900 0.0000 0.0245 0.1716 0.0401 4.2800 0.0000 0.0252 
_cons -1.5293 0.1110 -13.7800 0.0000   -1.8762 0.1144 -16.4000 0.0000   
Numb. of obs 9507.0000    9558.0000    
Log likelihood -3134.2760    -2798.6910    
Pseudo R2 0.0927    0.0904    

(*) dF/dx is for discrete change of dummy variable from 0 to 1.  z and P>|z| are the test of the underlying coefficient being 0. 
SOURCE: Authors’ elaboration from ECHP.	 	
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Table 4.4. 
Probit Estimates (continue) 

 
 1999 1998 
 Coef. Std. Err. z P>|z| dF/dx Coef. Std. Err. z P>|z| dF/dx 
AGE 0.0065 0.0014 4.5200 0.0000 0.0010 0.0079 0.0014 5.6600 0.0000 0.0013 
FEMALE 0.0598 0.0388 1.5400 0.1230 0.0093 0.0364 0.0374 0.9700 0.3300 0.0060 
UNEMPLOYMENT -0.3352 0.0892 -3.7600 0.0000 -0.0423 -0.2565 0.0750 -3.4200 0.0010 -0.0363 
WAGE 0.0433 0.0135 3.1900 0.0010 0.0067 0.0145 0.0121 1.2000 0.2300 0.0024 
EDUC1 -0.6338 0.0560 -11.3300 0.0000 -0.0950 -0.6165 0.0529 -11.6400 0.0000 -0.0983 
EDUC2 0.4106 0.0478 8.5900 0.0000 0.0775 0.4479 0.0473 9.4700 0.0000 0.0907 
FAIR_HEALTH -0.1227 0.0552 -2.2200 0.0260 -0.0181 -0.1618 0.0524 -3.0900 0.0020 -0.0249 
BAD_HEALTH -0.4180 0.0925 -4.5200 0.0000 -0.0516 -0.3484 0.0821 -4.2400 0.0000 -0.0478 
CHRONIC 0.0597 0.0574 1.0400 0.2980 0.0094 0.0406 0.0539 0.7500 0.4520 0.0067 
HOSPITAL 0.2436 0.0666 3.6600 0.0000 0.0432 0.0447 0.0660 0.6800 0.4980 0.0075 
SMOKE -0.0487 0.0398 -1.2200 0.2210 -0.0075 -0.0216 0.0382 -0.5700 0.5710 -0.0035 
MARRIED 0.1271 0.0393 3.2300 0.0010 0.0194 0.0910 0.0381 2.3900 0.0170 0.0148 
_cons -1.8484 0.1200 -15.4000 0.0000  -1.5825 0.1056 -14.9900 0.0000  
Numb. of obs 9619.0000    9934.0000    
Log likelihood -2899.6812    -3116.5375    
Pseudo R2 0.0830    0.0744    

 
(*) dF/dx is for discrete change of dummy variable from 0 to 1.  z and P>|z| are the test of the underlying coefficient being 0. 
SOURCE: Authors’ elaboration from ECHP. 
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As we explained before, our goal is to analyse the effect of double health coverage on 

health care utilization. In particular, we want to study if individuals have a different 

behaviour by the fact of having a private health insurance. So, we are going to estimate 

the average treatment effect and the average treatment effect on treated. In order to do 

that, we have used four different matching models: single match, four matches, bias-

adjustment and allowing for heteroskedasticity. 

 

Table 4.5. shows the results based on the ECHP. The first estimator that we have 

considered in row one is the “One to One propensity score matching”. We find that the 

difference between the matched treated and matched controls is -0.2779 in 2001, -

0.1418 in 2000, -0.1235 in 1999 and -0.6379 in 1998 while the Z-statistics for H0 are -

1.92, -0.72, -0.54 and -2.83, respectively for ATE1 on visits to general practitioner. Also, 

we find that when we analyse ATE1 on visits to specialist, the difference between the 

matched treated and the matched controls is 0.2070 in 2001, 0.1597 in 2000, 0.1743 in 

1999 and 0.1694 in 1998 while the Z-statistics for H0 is 0.000 in all the cases. By using 

four matches, results are quite similar either for visits to general practitioner or visits to 

specialist. We choose it because in this way we do not rely on too little information 

matching observations that are not sufficiently similar.  

 

For all the specifications at hand, we can conclude that the ATE1s are significantly 

different from zero at the 1% level when we are considering the impact of private health 

insurance on specialist visits whereas the ATE1s are not always significant when we 

consider as outcome "Visits to general practitioner". It depends on the year and 

estimator considered. Similar results are obtained when we use the bias-corrected 

matching estimator or allowing for heterokedasticity. It adjusts the difference within the 

matches for the differences in their covariate values where as the last method estimate 

the standard error allowing for heteroskedasticity. Our findings show that when the 

standard error is estimated under these weaker conditions the estimated ATE1 is always 

significant at the 1% level. 
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Table 4.5.: Matching and regression estimates of the impact of private health insurance on general practitioner and specialist visits 

2001 
Visits to general practitioner  Visits to specialists 

ATE1 Std. Err. Z P>|z| ATE1 Std. Err. t P>|z 
m=1  -0.2779 0.2279 -1.22 0.223 0.7933 0.2070 3.83 0.000 
m=4  -0.3132 0.1668 -1.88 0.060 0.7710 0.1569 4.91 0.000 
m=4 and bias-adjustment -0.3207 0.1668 -1.92 0.055 0.7738 0.1569 4.93 0.000 
m=4 and allowing for heterokedasticity -0.3207 0.1618 -1.98 0.048 0.7738 0.1696 4.56 0.000 
n 9557       9558       

2000 
Visits to general practitioner  Visits to specialists 

ATE1 Std. Err. Z P>|z| ATE1 Std. Err. t P>|z 
m=1  -0.1418 0.1977 -0.72 0.473 0.6691 0.1597 4.19 0.000 
m=4  -0.2907 0.1651 -1.76 0.078 0.5844 0.1314 4.45 0.000 
m=4 and bias-adjustment -0.2917 0.1650 -1.77 0.077 0.5850 0.1314 4.45 0.000 
m=4 and allowing for heterokedasticity -0.2917 0.1499 -1.50 0.052 0.5850 0.1383 4.23 0.000 
n 9745               

1999 
Visits to general practitioner  Visits to specialists 

ATE1 Std. Err. Z P>|z| ATE1 Std. Err. t P>|z 
m=1  -0.1235 0.2272 -0.54 0.587 1.0283 0.1743 5.90 0.000 
m=4  -0.1573 0.1795 -0.88 0.381 0.9280 0.1418 6.55 0.000 
m=4 and bias-adjustment -0.1685 0.1793 -0.94 0.347 0.9274 0.1418 6.54 0.000 
m=4 and allowing for heterokedasticity -0.1685 0.1821 -0.93 0.355 0.9274 0.1294 7.17 0.000 
n 10008 

   
10006       

1998 
Visits to general practitioner  Visits to specialists 

ATE1 Std. Err. Z P>|z| ATE1 Std. Err. t P>|z 
m=1  -0.6379 0.2257 -2.83 0.005 0.6900 0.1694 4.07 0.000 
m=4  -0.5274 0.1794 -2.94 0.003 0.7624 0.1367 5.58 0.000 
m=4 and bias-adjustment -0.5398 0.1792 -3.01 0.003 0.7633 0.1368 5.58 0.000 
m=4 and allowing for heterokedasticity -0.5398 0.1794 -3.01 0.003 0.7633 0.1224 6.24 0.000 
n 10249       10253       

SOURCE: Authors’ elaboration from ECHP. 
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As we are interested to extend this analysis to the next years, we have combined EU-

SILC and NHS using the model described by Arellano and Meghir (1992). We have a 

first sample which is not enough to identify the parameter of interest and a second one 

which includes information on additional variables and provides the complementary 

number of variables necessary to identify our interest parameters. For this purpose, we 

have estimated personal income by using the EU-SILC calculated by the following 

model:  

∑
=

++=
K

k
kk Xw

1
0 εββ , (7) 

where w corresponds to the logarithm of individual’s earnings, Xk and ε are the k-th 

explanatory variable and a random error term, respectively. This methodology is based 

on regression analysis, and departs from the OLS estimation of a logarithmic individual 

wage equation. Once personal income is estimated, we have imputed it to the NHS 

(2011/2012).  

 

Thus, we are going to estimate the impact of having private health insurance (double 

health coverage) on general practitioner and specialist visits. Table 4.6. reports the ATE1 

estimates for 2011 and 2012 in the case private insurance is contracted by individual or 

by the company, respectively. Also, to test the robustness of our results, we have 

combined EU-SILC (2011) with NHS (2011/2012) and we have combined EU-SILC 

(2012) with NHS (2011/2012). To calculate the average treatment effect on the treated 

we have used nearest neighbour matching. As can be noticed, double health coverage 

produces an increase on the number of visits to the specialist doctor and on the number 

of consultations with the general practitioner on those individuals who have contracted 

a private insurance.  

 

Our empirical results indicate that for the individuals of our sample, the average effect 

of having a private health insurance (contracted by the individual or by the company) is 

an increase of the number of consultations with general practitioner and specialist. The 

estimated ATE1 is always statistically significant ranging between 0.069 and 0.13 for the 

visits to general practitioner and between 0.067 and 0.112 for the visits to specialist 
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doctors. It is also interesting to note that, in line with the findings of previous studies, 

double health coverage helps could reduce waiting lists in the public health system. 

 

Table 4.6. 
ATE1 on the number of consultations with general practitioner and specialists by type of 

private insurance (contracted by the individual or contracted by the company) using 
NHS (2011/2012) and EU-SILC (2011 and 2012) 

 
  2011 
  Visits to general practitioner Visits to specialists 
Type of private insurance N. treat. N. contr. ATE1 Std. Err. t N. treat. N. contr. ATE1 Std. Err. t 
Contracted by the individual  1993 3122 0.131 0.022 6.035 1993 1394 0.109 0.021 5.149 
Contracted by the company  508 1239 0.069 0.031 2.224 508 637 0.067 0.036 1.851 
Undifferentiated 2501 3163 0.121 0.019 6.232 2501 1402 0.101 0.020 5.073 
  2012 
  Visits to general practitioner Visits to specialists 
Type of private insurance N. treat. N. contr. ATE1 Std. Err. t N. treat. N. contr. ATE1 Std. Err. t 
Contracted by the individual  1993 3106 0.130 0.022 5.988 1993 1390 0.112 0.021 5.341 
Contracted by the company  508 1231 0.078 0.031 2.485 508 632 0.070 0.036 1.916 
Undifferentiated 2501 3166 0.126 0.019 6.503 2501 1405 0.080 0.021 3.790 

Source: Authors’ elaboration from NHS and EU-SILC 
 
 

Obviously, we are assuming that potential outcomes are independent of treatment 

assignment (un-confoundedness). Therefore, selection is based on observable 

characteristics and all variables which influence treatment assignment and potential 

outcomes are observed simultaneously (Caliendo and Kopeining, 2005). However, a 

further requirement besides independence is the common support or overlap condition.  

 

At this regard, Figure 4.1. shows the propensity score histogram by treatment status and 

as can be notice, we do not have overlap problems. Above the horizontal line is the 

propensity score histogram of the control group (w=0) and below, the treatment one 

(w=1). The histogram shows how many treated and control units are matched within 

each propensity score stratum. As long as there are at least as many untreated units as 

there are treated units, we can match both using neighbor algorithm.  
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Figure 4.1. 
Propensity score histogram by treatment 

 

 
Source: Authors’ elaboration from NHS and EU-SILC 

 
 

 

4.6. DISCUSSION AND CONCLUSIONS 

 

This study estimates the effect of private health insurance on the use of health 

care services (visits to General Practitioners and specialist doctors) based on Spanish 

data. Firstly, using the ECHP and applying public evaluation policies techniques, we 

have studied if there exist differences in the number of visits to specialists and General 

Practitioners between individuals with different healthcare coverage through additional 

affiliation to mutual or private health insurance companies. In this sense, there is no 

empirical evidence of an overutilization of health care by the population with double 

health insurance coverage.  

 

We have used matching techniques to estimate the average treatment effect on the 

treated of having a private health insurance on the number of medical visits. We 

replicate a randomized experiment by looking for treated and control groups with 

similar covariate distributions. This goal has been achieved by choosing well-matched 
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samples of the original treated and control groups to, thereby reducing bias due to the 

covariates. 

 

To calculate the average treatment effect on the treated we have used four different 

matching estimators. The results of all models are quite similar and robust to the 

matching method. Our results reveal a clear pattern because we found that the effect of 

having a private health insurance on the visits to General Practitioner on those who have 

private health insurance is a decrease of the number of consultations by 0.028 to 0.11 

and its effect on the number of visits to the specialist doctor is a variation of 

consultations by 0.14 to 0.22 between 1998 and 2001 if the private health insurance has 

been contracted by the individual.  

 

Evaluation of public policies is important not only because it provides feedback on their 

efficiency, effectiveness and performance, but also it can be critical to policy 

improvement and innovation. Indeed, we believe that this paper provides additional 

results with respect to the potential reduction in health care utilization associated with 

the expansion of private insurance. In the same way, our findings are very useful when 

policy makers design public-private partnership policies that could benefit the whole 

population. In this sense, it is important to study if promoting private medical insurance 

would reduce waiting lists and increase SAH. In fact, new fiscal deductions could be an 

alternative to promote private health insurance.  

 

Using NHS, 2011-12, in Spain, 12.45% of the population had mixed health care 

coverage. It refers to those persons who have at the same time both public and private 

health care coverage. Private medical insurance allows individuals to avoid waiting lists 

and receive fast-track consultations. In order to analyse the impact of such “extra-

coverage”, we rely on propensity score methods. In Spain, as a result of the economic 

situation, there exists an important problem referred to “long waiting lists” for non-

urgent medical care, in diagnostic or therapeutic procedures. In this sense, it is 

important to study if promoting private medical insurance would reduce waiting lists 

and increase SAH. Therefore, evaluation of economic policies provides feedback on the 
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efficiency, effectiveness and performance of them and can be critical to policy 

improvement and innovation. 

 
We have employed matching techniques to estimate the average treatment effect on the 

treated and observational data to replicate a randomized experiment by looking for 

treated and control groups with similar covariate distributions. This goal has been 

achieved by choosing well-matched samples of the original treated and control groups 

to, thereby reducing bias due to the covariates. The results of all models are quite 

similar and they show that the effect of having a private health insurance on the visits to 

general practitioner on those who have private health insurance is an increase of the 

number of consultations by 0.069 to 0.13 and its effect on the number of visits to the 

specialist doctor is a variation of consultations by 0.067 to 0.112. We have also found 

differences if the health insurance is contracted by the individual or the company.  

 
Finally, this evidence confirms that having double health coverage has an important 

effect on health care utilization what suggests that promoting private health insurance 

can yield a decrease in waiting lists and public health expenditure. This paper provides 

additional results with respect to the potential in reducing public health care utilization 

associated with private insurance. In the same way, our findings are very useful when 

policy makers design public-private partnership policies that could benefit the whole 

population.  
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CHAPTER 5 

 

EFFECTS OF SPORTS ACTIVITIES ON HEALTH CARE 

UTILIZATION: AN EMPIRICAL APPROACH BASED ON 

MATCHING TECHNIQUES 
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5.1. INTRODUCTION 

 

The positive effect of physical activities on individual health is widely 

acknowledged by academic research and, broadly speaking, in society. Nevertheless, at 

least two thirds of the adult population of European Union countries are not involved in 

individual sports activities in order to get an optimal health benefit (World Health 

Organisation Europe, 2007). This group of individuals called non-activity people are 

surprisingly high considering that many Western countries subsidize the leisure sports 

sector. These subsidies for physical activities are justified by positive spillovers in terms 

of lower health care costs. 

 

Disentangling why many individuals do not meet the optimal physical activity 

guidelines reveals a lack of evidence in terms of the impact of economic and 

demographic factors that could explain sports participation. The economics idea was 

originally proposed by Becker's model (1965). In this framework, individuals within a 

household derive utility from the consumption and production of ‘basic' commodities by 

combining time and market goods and not always only the time spent at work. 

 

Economic literature justifies the increase in sedentary behaviors instead of doing 

physical activity. It includes the rise in usage of television or automobiles, and the 

availability of recreation and sports facilities near the individual´s home (Ewing et al., 

2003; Sturm, 2004; Brownson et al., 2005). Nevertheless, physical activity may also 

enhance other skills, like social capital, team skills, well-being and self-discipline that 

can improve productivity and individuals´ earnings (Seippel, 2006; Downward and 

Rasciute, 2011. Humphreys et al., 2014).  

 

This paper is focused on the effects of individual participation in leisure time sports on 

health care utilization. We address two issues that are important at individual level as 

well as for society. The first issue is whether individual health improvements appearing 

in medical studies are still observable when taking a wide perspective. It is conceivable 

that health gains disappear, because the additional health capital may be invested in less 

healthy activities. This fact would justify public subsidies. Secondly, even if the direct 
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health effects are absent in a wide perspective, participation in sports may increase 

individual productivity. Such an increase would be observable in standard labour 

market outcomes. Quantifying such effects leads to value information campaigns to 

increase participation in sports activities. 

 

However, not much evidence exists regarding the effects of leisure sports and exercise 

on individual health care utilization (Sari, 2009 and 2014; Lechner and Downward, 

2013; Haubler, 2014; Lechner and Sari, 2014; Fisher et al., 2015)). This paper intends to 

contribute to the literature, learning more about the correlates of sports activities and 

health care utilization by using Spanish National Health Surveys. In addition, a 

methodological contribution is attempted by adapting econometric estimation methods 

to the available data. 

 

Thus, the structure of this paper is as follows. Section 2 provides a review of the 

literature. Section 3 describes the data that we have used for the public policies 

evaluation. In Section 4 we present the specifications and econometrics. In Section 5 we 

present the empirical results. The final Section concludes the paper. 

 

 

5.2. PREVIOUS EVIDENCE 

 

The health effects of sports activities and their determinants are a noticeable 

issue for western economies. After some seminal papers, examining them has been a 

matter of extensive debate. The increasing availability of international data on this issue 

has led to the development of studies disentangling the underlying factors that 

determine the health effects of sports activities. But, more and richer data are needed for 

further research. 

 

In this sense, Eccles et al. (2003) investigated the effect of participating in 

extracurricular activities on Adolescent Development in USA. They observed that these 

participants achieved better educational outcomes than non-participants even after 

controlling for social class, gender and intellectual aptitude. Participation on school 
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sports teams predicted better educational outcomes. The mediating mechanisms they 

discussed relate to identity formation, peer group membership and attachment and non-

familial adults. Declining physical activity in USA is also highlighted by Brownson et 

al. (2005).  

 

Another view was explored by Ladkawalla and Philipson (2007). These authors used 

propensity score methods to estimate the relationship between labor supply and weight 

in the USA with data from the National Longitudinal Survey of Youth. They showed 

that for male workers, job-related exercise has causal effects on weight, but for female 

workers, the effects seem primarily selective. These effects were stronger for the 

heaviest quartile of men. Similarly, Rashad (2007) studied the effect of cycling on 

health outcomes, using bivariate probit models and propensity score methods in the 

USA. The main result is that cycling can lead to improving physical health outcomes. 

 

Moreover, Lechner (2009) used matching techniques and propensity score methods to 

estimate the effect of sports activities on wages in Germany. He concluded that sports 

activities have sizeable positive long-term labour market effects in terms of earning and 

wages, of approximately 1,200 euros per year, as well as positive effects on health and 

subjective well-being. Such trends of the positive long-run income effects of sports and 

exercise for Canadian Panel Data are also demonstrated in Lechner and Sari (2014) or 

Fisher et al. (2015).  

 

The importance of this literature can be understood with the paper of Sari (2009) in 

which he studied the effect of sports activities on the use of health care services in 

Canada. The author showed that physical inactivity increases hospital stays, and the use 

of physicians’ and nurses’ services. On average, an inactive person spends 38% more 

days in hospital than an active person. So, she/he also requires 5.5% more family 

physician visits, 13% more specialist services, and 12% more visits from a nurse than 

an active individual. Similar findings are included in Sari (2011 and 2014) showing a 

differential effect for chronically ill people.  
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In summary, in most of the related literature a positive effect of sports activities on 

health care and labor market status is found. Thus, physical inactivity, no sporting 

activity and sedentary behaviours increase hospital stays, and the health care utilization 

provided by physicians and nurses. Both factors are analyzed in depth in the next 

sections of this paper.    

 

 

5.3. DATA 

 

The micro data used in this paper are obtained from the Spanish National Health 

Survey (NHS). This survey contains data on individuals and households for Spain. It 

was carried out by the National Statistical Institute in collaboration with the Ministry of 

Public Health, Social Services and Equality (NHS). The sample is distributed among 

Autonomous Communities, assigning one portion uniformly and another in proportion 

to the size of the Community. Within each, an adult (aged 16 and older) is selected to 

fill all the questionnaires. Surveys report national and regional data for different issues 

related with health status, health care and health care determinants and they are 

comparable to other European health databases. The survey sample consists of 

approximately 31,300 and 24,000 dwellings, distributed into 2,236 and 2,000 census 

sections, for 2006 and 2011-2012, respectively. Here, three caveats need to be made: (i) 

we use the latest data for 2011-2012, through the Great Recession because survey data 

for the intervening years since 2013 are as yet unavailable; (ii) it is not a panel survey in 

which a sample of households has been interviewed year after year, so we are working 

with different individuals on each occasion. Thus, we are dealing with data on the same 

variables at regular intervals with new respondents each time (periodic survey).  

 

In general, in most of the related studies (García et al., 2011) the variables usually 

employed are population by sex and age as well as illnesses, accidents, drug 

consumption, medical visits, hospitalisations, food habits and alcohol and tobacco 

consumption. Therefore, in order to establish the main socio-demographic 

characteristics of people who do sports, we have classified them into five groups of 
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variables: personal characteristics, education level, marital and occupational status and 

variables related to individuals’ health.  

 

Firstly, as personal characteristics we have included two variables: the individual’s 

AGE (in years) and gender (building a dummy variable which takes the value of 1 if the 

individual is MALE and 0 otherwise). Secondly, representing marital status, we have 

considered two variables (SINGLE and MARRIED) and 0 otherwise (the base category 

is the rest of marital status). 

 

The third group of variables is referred to the maximum level of education completed 

and it is carefully defined. In the NHS, education is classified into three several 

categories based on ISCED classification: less than secondary level (ISCED 0-2), 

second stage of secondary level (ISCED 3) and third level (ISCED 5-7). Thus, two 

dummy variables have been included: less than secondary level (EDUC1) and third 

level education (EDUC2). Also, we really think that it would be interesting to construct 

a continous variable such as years of schooling but this kind of information is not 

available in the NHS.  

 

Moreover, another variable included in the analysis related to occupational status is 

employment status. We have considered a dummy variable that takes value one if the 

individual is unemployed and zero otherwise (UNEMPLOYED). 

 

Also, we have considered other relevant and available information related to health 

status. For example, we have taken into account a variable (NUMBER_VISITS_HOS) 

that indicates how many times the individual has been in hospital as a patient the 

previous year. Also, another variable included shows the number of visits to the 

emergency services the previous year (NUMBER_VISITS_ER). Besides, we have 

defined a variable that indicates how many times the individual has been in home care 

hospitals the previous year (NUMBER_VISITS_DAY). 

 

Finally, we have considered Self Assessed Health (SAH) and have defined a dummy 

variable: GOOD_HEALTH (1 if the individual’s SAH is good or very good, 0 
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otherwise). In addition, we have incorporated another dummy variable which takes 

value 1 if the individual smokes daily or occasionally (SMOKER) understood as a 

degree of intensity and zero otherwise, and a dummy variable which takes value 1 if the 

individual plays sport (SPORT) and zero otherwise. Also, we know that the 

intensity/duration of participation in sports activity does matter, and it cannot be ignored 

but this kind of information is not available in the NHS. In this regard, Table 5.1. show 

explanatory variables used in estimations and their corresponding definitions. As we 

stated before, other variables are also important to understand individual health status 

and physical exercise but we are restricted by our source of information (NHS). 
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Table 5.1. 
Variable definitions 

 
Name Definition 
Personal Characteristics  
MALE 1 if male, 0 otherwise 
AGE Individual’s age 
  
Marital Status  
SINGLE 1 if single, 0 otherwise 
MARRIED 1 if married, 0 otherwise 
  
Educational level  
EDUC1 1 if individual has primary education, 0 otherwise 
EDUC2 1 if individual has high education, 0 otherwise 
Employment  
UNEMPLOYED 1 if unemployed, 0 otherwise  

  
Health Status  
SMOKER 1 if individual is a smoker, 0 otherwise 
  
NUMBER_VISITIS_ER Number of ER visits the previous year 
  
NUMBER_VISITIS_HOS Number of times in the hospital in the previous year 
  
NUMBER_VISITIS_DAY Number of times in home care hospital in the previous year  
  

GOOD_HEALTH 
1 if individual’s Self Assessed Health (SAH) is good or 
very good, 0 otherwise 

  
SPORT 1 if individual plays sport, 0 otherwise 
Source: Authors´ elaboration. 

 

Next, Table 5.2. shows the descriptive statistics of variables that reflects health care 

utilization by gender and age. Note that the average number of visits to emergency 

services and the average number of times in home care hospital are greater for females 

than for males. On the other hand, the Table 5.2. shows that the average number of 

times in hospital is greater for men than for women. 
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Table 5.2. 
Descriptive statistics of variables that indicate healthcare use by gender 

 
 Gender 
 Males Females 
  Mean Std. Dev. Mean Std. Dev. 

Number of visits to emergency services  1.5753 1.8490 1.8946 4.0129 

Number of times in hospital 1.3675 0.9562 1.2560 0.7313 

Number of times in home care hospital 5.5784 11.7763 5.6871 14.2943 

Source: Authors´ elaboration from Spanish National Health Survey 

 

 

5.4. METHODOLOGY 

 

With respect to our analysis, we are going to define the causal effect in terms of 

potential outcomes or counterfactuals. We shall regard an individual i and let 1y be the 

outcome of the individual with treatment and 0y  the outcome without treatment. 

Obviously, an individual cannot be in the two states. Therefore, it is not possible to 

observe both. In our study, the outcomes will be the number of times in hospital, the 

number of visits to the emergency services and the number of times in home care 

hospital. 

 

Let variable w  be a binary treatment indicator, where 1=w  denotes treatment and 

0=w  otherwise. We have a random vector ( )wyy ,, 10  from an individual of the 

population of interest. 

 

Thus, the causal effect is based on the comparison of 0y  and 1y , measuring, for 

example 01 yy −  or 01 / yy . We will focus on measuring 01 yy −  and we need to make 

an assumption: we have an independent, identically distributed sample from the 

population. This implies that the treatment of individual i affects only the individual i, 

which is called the stable unit treatment value assumption (SUTVA). 
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Rosenbaum and Rubin (1983) gave the following definitions: 

Definition 1: We call Average treatment Effect ( ATE ): 

)( 01 yyEATE −≡  (1) 

 

Definition 2: The Average Treatment Effect on Treated (ATE1) is: 

 

)1|( 011 =−≡ wyyEATE  (2) 

 

1ATE  is the average effect on participants in the program. As a general rule, ATE  and 

1ATE  are different. 

 

Let x  be a set of covariates of individual characteristics, for example income or 

education. Then, we can define both previous treatments conditioning on x . The ATE  

conditional on x  is )|( 01 xyyE −  and the 1ATE  conditional on x  is 

)1,|( 011 =−≡ wxyyEATE .  

 

Our problem is that we want to estimate the previous effects ATE  and 1ATE  and we 

can only observe: 

( ) )(1 01010 yywywyywy −+=+−=  (3) 

 

To answer the question we need to suppose that w  is statistically independent of 

),( 10 yy . So, ATE  and 1ATE  are equal and using equation (3): 

( ) ( ) ( )11 1|1| yEwyEwyE ====  

( ) ( ) ( )00 0|0| yEwyEwyE ====  

 

Then, we have: 

( ) ( )0|1|1 =−=== wyEwyEATEATE  (4) 
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Randomized treatment ensures that the differences-in-means estimator are unbiased, 

consistent and asymptotically normal. These properties remain under weaker 

assumption of mean independence: ( ) ( )00 | yEwyE =  and ( ) ( )11 | yEwyE = . 

 

In most programs, the individual is the one who decides whether to participate: this is 

that there is self-selection in treatment. 

 

If we assume that w  is independent of 0y , we can estimate 1ATE  consistently: 

( ) ( ) ( ) ( )
( ) ( ) ( )[ ] 10001

00

0|1|1| 
0|1|0|1|
ATEwyEwyEwyyE

wyEwyEwyEwyE
+=−===−+

+=−===−=
 (5) 

 

If it holds that 

( ) ( )00 | yEwyE =  (6) 

 

substituting in equation (5) we have an unbiased estimator of 1ATE  (Wooldridge, 

2010). Now we have a vector ( )xwyy ,,, 10  that describes the population. When w  and 

( )10 , yy  are allowed to be correlated we need the assumption that Rosenbaum and 

Rubin proposed in 1983 and which was called ignorability of treatment: 

Assumption 1: Conditional on x , w  and ( )10 , yy  being independent. 

 

Often it is enough to assume: 

 

Assumption 2: a) ( ) ( )xyEwxyE |,| 00 =  and b) ( ) ( )xyEwxyE |,| 11 = . 

Under Assumption 2 the average treatment effect conditional on x  ( )(xATE ) and the 

average treatment effect of the treated conditional on x  ( )(1 xATE ), are identical. 

 

Using equation (3) and under Assumption 2: 

( ) ( ) ( ) ( ) ( )xATExyExyEwxyEwxyE =−==−= ||0,|1,| 01  (7) 
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Thus, matching methods are based on comparing two groups. On one hand, in the first 

group are individuals who have received treatment and in the second group, called the 

control group, are the individuals who have not received treatment but that have similar 

characteristics to those who received it. In particular, each individual from the first 

group is paired with one or more individuals from the control group. With this method 

different outcomes are due to treatment. To use these methods we need to accept 

Assumption 1, which is a particular case of a balancing score. 

 

Definition 3: A balancing score is a function ( )xb  of the observed covariates such that 

)(|),( 10 xbwyy ⊥ . 

 

As we said, the simplest case of balancing score is ( ) xxb = . 

 

To ensure compliance of Assumption 1, the vector of covariates x  should contain all 

information affecting participation in the program and the variable that is being studied. 

 

One of the balancing scores most used is the propensity score (Rosenbaum and Rubin, 

1983) and we propose the following paragraph: 

 

Definition 4: Let x  be a set of covariates. The propensity score is the conditional 

probability of assignment to treatment one, given the covariates. We denote it as: 

( ) ( )xwPxp |1=≡  (8) 

 

We can use the propensity score (Huber et al., 2013) to calculate the average treatment 

effect and the average treatment effect on the treated individual. The propensity score is 

useful because it reduces the size of the problem. 

 

Once we have calculated the propensity score, we have several methods for matching 

up. In particular, we are going to use the nearest-neighbor matching and stratification 

matching method. The reason is that these matching methods allow you to construct 

comparison groups when the assignment to the treatment is done on the basis of 
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observable variables and it allows to reduce the dimensionality problem (Rosenbaum 

and Rubin, 1983). 

 

 

Nearest-neighbor matching sets (Becker and Ichino, 2002): 

( ) jij
ppiC −= min  (9) 

 

where ( )iC  is the set of control individuals matched to the treated individual i  with an 

estimated value of the propensity of ip  and jp . Also, the stratification matching 

method is based on dividing the common support region into intervals (or “blocks”) and 

then calculating the average treatment effect on the treated individual for each interval. 

The overall 1ATE  is computed as the weighted average of mean intervals effects, with 

weights being defined as the number of treated individuals in each interval (Moreno-

Serra, 2007). This method is an estimator for the 1ATE   and is given by 

*
*

11
1)(
T

KTK N
xNATEATE ∑ ∈= , where KATE1  is the 1ATE  for each interval K and *

TN   

denotes the number of treated individuals falling within the common support region and 

in interval K. 

 

Also, we are going to model the probability of an individual that plays sports as a 

function of socioeconomic characteristics, such as age, gender, marital status, 

educational qualifications, work status and SAH. We define a dummy variable 

representing whether ( 1=y ) or not ( 0=y ) an individual plays sports. A set of factors, 

such as age, gender, etc., gathered in a vector x explain this fact so the probability model 

is a regression: 

 

),()|( βxFxyE =  (10) 

 

The set of parameters β  reflects the impact of changes in x on the probability. In order 

to estimate this equation, a nonlinear specification of (.)F  can avoid logical 
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inconsistency and the possibility of predicted probabilities outside the range ]1,0[ . The 

most common nonlinear parametric specifications are logit and probit models which 

have been analysed. So, we are going to use a latent variable interpretation (Jones et al., 

2013).  

Let 

 

0   if   ,0

0   if   ,1
*

*

≤=

>=

i

i

yy
yy

, (11) 

where 

 

εβ += '* xy  (12) 

 

If we assume that ε has a standard normal distribution, we obtain the probit model, 

while assuming a standard logistic distribution, we obtain the logit model. These models 

are usually estimated by maximum likelihood. 

 

 

5.5. EMPIRICAL RESULTS 

 

In this section, we present our econometric estimates taking into account the 

decisions regarding participation in sporting activities. Following that, Table 5.3. shows 

the results of the probit model as well as the partial effects (average and marginal 

effects). The aim is to model the probability of an individual playing sports as a 

function of socioeconomic characteristics, such as age, gender, marital status, 

educational qualifications, work status and SAH.  

 

As we expected, the coefficients for MALE, AGE, SINGLE, MARRIED, 

UNEMPLOYED and GOOD HEALTH are positive and for SMOKER negative. So, a 

male is 5.76% more likely to do sport than a female and a smoker is 10.18% less likely 

to play sport than a non-smoker. Additionally, the coefficient of EDUC2 is positive, and 

so university graduates are 10.43% more likely to play sports activities. 
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Table 5.3. 
Modelling the probability of sporting activity for an individual 

 
Sporting activity Coef. Std. Err. z P>z 
MALE 0.1517 0.0216 7.02 0.0000 
AGE 0.0050 0.0007 6.92 0.0000 
SINGLE 0.1926 0.0371 5.19 0.0000 
MARRIED 0.0607 0.0290 2.09 0.0370 
EDUC1 -0.0090 0.0228 -0.39 0.6930 
EDUC2 0.2835 0.0316 8.99 0.0000 
UNEMPLOYED 0.1152 0.0425 2.71 0.0070 
SMOKER -0.2630 0.0239 -11.00 0.0000 
GOOD_HEALTH 0.2268 0.0229 9.91 0.0000 
Sporting activity dF/dx Std. Err. Z P>z 
MALE 0.0576 0.0082 7.02 0.0000 
AGE 0.0019 0.0003 6.92 0.0000 
SINGLE 0.0723 0.0137 5.19 0.0000 
MARRIED 0.0232 0.0111 2.09 0.0370 
EDUC1 -0.0034 0.0087 -0.39 0.6930 
EDUC2 0.1043 0.0111 8.99 0.0000 
UNEMPLOYED 0.0433 0.0157 2.71 0.0070 
SMOKER -0.1018 0.0093 -11.00 0.0000 
GOOD_HEALTH 0.0872 0.0088 9.91 0.0000 

Notes: dF/dx is for discrete change of dummy variable from 0 to 1 z and P>|z| 
correspond to the test of the underlying coefficient being 0. 
Source: Authors´ elaboration from Spanish National Health Survey. 

 

Nevertheless, most of the determinants mentioned above should be considered as 

confounding the relationship between sports and exercise participation and health care 

utilization. Therefore, they need to be controlled in order to obtain estimates that could 

be casually interpreted with economic sense. 

 

Beginning with this, Table 5.4. shows the results of the estimation of the average 

treatment effect and the average treatment effect on the treated individual of playing 

sports on the number of visits to the emergency services. On one hand, this output using 

nearest neighbor and stratification method implies that for the individuals in our sample, 

the average effect of playing sports is a decrease in the number of visits to the 

emergency services by 0.103 (nearest neighbor method) and a decrease by 0.160 
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(stratification method). On the other hand, the effect of playing sports on the number of 

times in hospital as an in-patient on those who play exercise is a decrease in the number 

of visits by 0.090 (nearest neighbor method) and a decrease by 0.077 (stratification 

method). Also, in this Table 5.4. we can see that for the individuals in our sample, the 

average effect of playing sports is a decrease in the number of days in hospital as an in-

patient by 0.883 (nearest neighbor method) and a decrease by 1.299 (stratification 

method). Hence, the effect of playing sports on the number of times in care home 

hospital is a decrease by 0.414 (nearest neighbor method) and a decrease by 0.611 

(stratification method). 
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Table 5.4. 
ATE1 on number of ER visits, times in hospital and times in care home hospital 

 

 
Nearest neighbor Stratification method 

  N. treat. N. contr. ATE1 Std. Err. t N. treat. N. contr. ATE1 Std. Err. t 
Number of visits to 
emergency services 

11581 2647 -0.103 0.046 -2.237 11581 9376 -0.160 0.033 -4.794 

Number of times in  
hospital as in-patient 

11581 1069 -0.090 0.043 -2.097 11581 9376 -0.077 0.037 -2.063 

Number of times in  
Care home hospital 

11581 742 -0.414 0.382 -1.083 11581 9376 -0.611 0.401 -1.524 

Number of days in  
hospital as in-patient 

11581 1067 -0.883 0.347 -2.545 11581 9376 -1.299 0.399 -3.252 

Source: Authors´ elaboration from Spanish National Health Survey   
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Moreover, Table 5.4. shows the average treatment effect on the treated individual using 

nearest-neighbor matching and stratification matching methods. Again, the average 

treatment effect on treated individuals is a decrease in the number of visits to emergency 

services by 0.10 or 0.16, depending on the chosen method. And the average treatment 

effect on the treated is a decrease in the number of times in hospital as an in-patient by 

0.09 or 0.07, depending on whether we use nearest neighbor or stratification method. 

This suggests another important empirical result. Firstly, that the effect of playing sports 

on the number of times one is admitted to an outpatient clinic for those who do exercise 

is a decrease in the number of visits by 0.41 or 0.61. Secondly, that the impact of 

playing sports on the number of days in hospital as an in-patient is a decrease by 0.88 or 

1.29. 

 

 

5.6. CONCLUSIONS 
 

Using the latest micro data Spanish National Health Survey (SHNS 2011-2012) 

and public evaluation policy techniques, in this study we have carried out research into 

whether there exist differences between individuals who play sports and those who do 

not do exercise insofar as the number of visits to emergency services or being admitted 

to hospital or care home hospital. 

 

According to the empirical analysis using nearest neighbor and stratification methods, 

the average effect of playing sports is a decrease in the number of visits to emergency 

services by 0.10-0.16. We find that the effect of playing sports on the number of times 

in hospital as an in-patient on those who do exercise is a decrease in the number of 

visits by 0.09-0.07. Interestingly, the average effect of playing sports appears in the 

sense that we see a decrease in the number of days in hospital as in-patients by 0.88-

1.29. Thus, the effect of playing sports on the number of times in care home hospital 

shows a decrease by 0.41-0.61. 

 

With these results, policy makers should therefore focus on promoting physical exercise 

much more amongst females and in areas where there is a prevalence of individuals who 

are extremely overweight and obese in order to reduce health care utilization and its 

costs (Lago-Peñas et al., 2013; Fisher et al., 2015). 
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Nevertheless, our model also has limitations. Although the NHS allows the 

incorporation of individual-specific characteristics, both lack of objectivity in the 

responses and missing values are data drawbacks. In addition, from other papers, this 

would essentially entail that individuals may accelerate their sporting activity (Sebastiao 

et al., 2012). Thus, further research might disentangle more health effects due to 

different intensity of sport activities (Eberth and Smith, 2010; Lechner and Sari, 2014). 

For example, it would be interesting to test our empirical results by using other methods 

and control variables or making a multi-country study. These and other extensions of 

this paper are left for further research lines, when new data will be available in countries 

like Spain. 
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CHAPTER 6 

 

THE DISTRIBUTION OF INCOME OVER-LIFE: ARE WE 

BUILDING A NEW GLASS CEILING? 
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6.1. INTRODUCTION 

 

For the last decades, lifetime-earnings have become one of the most important 

topics in economic inequality literature. In particular, this issue is especially relevant in 

those studies analyzing factors affecting income distribution. As a consequence, in 

recent years, many methodological advances have been made using different 

econometric and statistical techniques and diverse sources of data. In this context, there 

exist two complementary approaches to the distribution of income over life. The first 

one is focused on the relationship between age and earnings whereas the second one 

analyses social security benefits and pension reforms. 

  

In relation to the first approach, Creedy (1977) studied the pattern of lifetime earnings 

and criticized the use of 'average lifetime earnings' to compare earnings in different 

occupations, regions, or from different qualifications. His estimates based on alternative 

measures provided a more detailed description of prospects within an occupation. Also, 

Creedy and Hart (1979) described how earnings distribution of adult males in Great 

Britain changes with their ages and discussed the alternative econometric models which 

might generate the relationships between age and earnings. These authors concluded 

that the variation of median real earnings with age was quadratic in form, reaching its 

peak at the age of 54 years. Nelissen (1989) proposed a model to obtain the income 

lifetime distribution of a cohort for the income distribution in a particular year in the 

future. He estimated the mean and the variance of the earnings distribution using a 

database which covered an unusually long period. At this regard, Leigh and Hunter 

(1992) showed that mortality differences across gender and race cause the distribution 

of lifetime income to differ from the distribution of current income. In this sense, it is 

important to point out the seminal paper by Pena (1996). Studying not only the 

distribution of earnings in Spain from 1973 to 1990 but also the relationship between 

age and earnings. This paper has enhanced the knowledge of lifetime-earnings in Spain. 

Other authors as Imbens and Lynch (2006) have focused on the determinants of re-

employment probabilities. They obtain considerable changes in the chances of young 

workers finding jobs over the business cycle despite that personal characteristics of 

those starting jobless spells do not vary much over time. 

 

The second approach, as mentioned previously, refers to social security distributional 

analysis. At this regard, Haider and Solon (2006) made an analysis of Social Security 
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records containing nearly career-long earnings histories for the Health and Retirement 

Study sample. They found that the relationship between current and lifetime earnings 

departs substantially from the textbook model in ways that vary systematically over the 

life cycle. Meanwhile, Kitao (2012) studied the effects of tax-deferred saving and 

alternative retirement saving policies on life-cycle saving and households labor supply 

and on aggregate economy. He concluded that a particular policy can increase the 

effective after-tax return of savings and have a significant impact on aggregate capital. 

Moreover, Pereira and Andraz (2012) estimated the impact of the Portuguese Social 

Security System on economic performance over the period from 1970 to 2007. Their 

results suggested the existence of negative effects on both labor markets and financial 

markets, as social security spending leads to higher unit labor costs and higher 

unemployment rates. In contrast, Chau (2012) estimated the intergenerational elasticity 

using an income dynamic model with intergenerational linkages. His model can 

explicitly account for sources of biases such as heterogeneous age profile and transitory 

shocks of changing variance over the lifecycle. He used the Panel Study of Income 

Dynamics (PSID) data from the United States and the German Socio-Economic Panel 

(GSOEP) to estimate intergenerational elasticity of fathers and sons.  

 

Setting aside the political and economic debate about the distribution of future social 

security benefits and retirement income, the study of the general movement of 

individuals’ earnings with their age continues being a very important target for 

developed countries. New data on income distribution are now available for the 

European Union (EU) countries and allow us to test different hypothesis. In particular 

this paper is focused on the distribution of income over life. The data used in this study 

have been obtained from the European Union Statistics on Income and Living 

Conditions (EU-SILC). Thus, we can deep on the general movement of individuals’ 

earnings with their age using different econometric models which could explain the 

evolution and relationship between age and earnings.  

 

The paper is organized as follows. Section two describes the data sources we have used 

and characteristics of the variables involved in our analysis together with the principal 

methodological decisions we have taken. The third section is devoted to describe 

earnings changes over the life cycle and presents the empirical results. The final section 

provides main conclusions. 
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6.2. DATA DESCRIPTION: THE EUROPEAN UNION STATISTICS ON 

INCOME AND LIVING CONDITIONS (EU-SILC) 

 

The data used in this study have been obtained from the European Union 

Statistics on Income and Living Conditions (EU-SILC) over the period from 2004 to 

2011. This survey contains timely and comparable cross-sectional and longitudinal 

microdata on income, education, employment, poverty, social exclusion and living 

conditions that are armonized for EU countries. It provides data which verify the 

requirements to be considered high quality statistics: relevance, accuracy and reliability, 

timeliness and punctuality, coherence and comparability, accessibility and clarity.  

 

The EU-SILC is organized under a framework regulation and provides two types of 

annual data. Firstly, cross-sectional data pertaining to a given time or a certain time 

period with variables on income, poverty, education, employment, social exclusion and 

other living conditions. And secondly, a longitudinal data pertaining to individual-level 

changes over time, observed periodically over a four year period. At the personal level, 

there are five points of interest: basic demographic data, income, education, labour 

information and health. It includes basic personal data and detailed labor information 

including personal income. The reference population includes all private households 

and their current members who reside in the corresponding country at the time of data 

collection although only those aged 16 or more are interviewed.  

 

 

6.3. THEORETICAL BACKGROUND AND EMPIRICAL EVIDENCE 

 

Globally, the actual minimum EU sample size is about 150,000 households and 

in the case of Spain, the actual size for persons aged 16 and over is 22,880. Besides, in 

EU-SILC income details are collected at both household and individual level. As 

literature review, the income measure we have used in our empirical analysis is 

disposable (after tax) individual income and the reference period of income is the year 

prior to interview. As a consequence, although the interviews corresponding to the first 

eight waves of the EU-SILC where performed from 2004 to 2011, the corresponding 

incomes refer, respectively, from 2003 to 2010.  
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Nevertheless, as already mentioned, we begin our analysis by examining the age-

earnings profile generated by the EU-SILC data. In particular, how the mean and 

variance of the logarithms of earnings (denoted by µt and σ"# respectively) vary with 

age. In order to do that, we analyze the pattern of annual earned income in Spain. In 

fact, we have considered five constant samples of individuals born in 1944, 1954, 1964, 

1974 and 1984, which are referred to as cohorts. At this regard, in Table 6.1. we report 

values of µt and σ"# for these cohorts at 2006 constant prices.  
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Table 6.1. 
Measures of annual earnings logarithms in Spain by sex at 2006 constant prices 

      TOTAL Men Women 

Concept Year Age Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 

Cohort 1984 

2003 20 8.2017 1.0081 8.3197 1.0842 8.0209 0.8558 
2004 21 8.6362 0.8891 8.8557 0.7940 8.3742 0.9290 

2005 22 8.597 0.9123 8.7882 0.8511 8.3727 0.9346 

2006 23 8.7128 0.8888 8.8675 0.8309 8.5201 0.9240 
2007 24 8.8798 0.9001 9.0465 0.8295 8.6658 0.9441 

2008 25 8.9356 0.8672 9.0193 0.8259 8.8303 0.9089 

2009 26 8.9014 0.9183 8.9462 0.8760 8.8536 0.9622 

2010 27 8.9634 0.9246 9.0081 0.8229 8.9106 1.0335 

Cohort 1974 

2003 30 9.1917 0.7412 9.3915 0.6062 8.9800 0.8108 

2004 31 9.3237 0.6414 9.4720 0.5071 9.1472 0.7347 

2005 32 9.3291 0.657 9.4930 0.5128 9.1261 0.7543 
2006 33 9.3625 0.6308 9.5044 0.5279 9.2037 0.6971 

2007 34 9.4148 0.6046 9.5289 0.5602 9.2913 0.6279 

2008 35 9.4103 0.7404 9.5784 0.5926 9.2386 0.8329 

2009 36 9.3859 0.7586 9.5036 0.6987 9.2728 0.7978 
2010 37 9.3681 0.7396 9.4864 0.7382 9.2555 0.7252 

Cohort 1964 

2003 40 9.4208 0.7686 9.6766 0.5362 9.1029 0.8876 

2004 41 9.4314 0.7616 9.6117 0.6106 9.1655 0.8778 
2005 42 9.4319 0.7858 9.6493 0.5659 9.1359 0.9349 

2006 43 9.3708 0.894 9.6049 0.7121 9.1150 0.9987 

2007 44 9.388 0.7988 9.6189 0.6116 9.1347 0.8989 
2008 45 9.4319 0.7623 9.6774 0.5878 9.1738 0.8372 

2009 46 9.4613 0.8163 9.6710 0.7293 9.2245 0.8461 

2010 47 9.4787 0.674 9.6571 0.5961 9.3012 0.7012 

Cohort 1954 

2003 50 9.4619 0.8261 9.7305 0.6414 9.0853 0.9079 
2004 51 9.5675 0.7123 9.7864 0.5667 9.2674 0.7814 

2005 52 9.5964 0.6102 9.6843 0.5481 9.4696 0.6730 

2006 53 9.5534 0.7466 9.6943 0.6473 9.3282 0.8376 
2007 54 9.6283 0.6843 9.7930 0.5522 9.4039 0.7791 

2008 55 9.5667 0.8072 9.7549 0.6592 9.2954 0.9195 

2009 56 9.5891 0.7311 9.6835 0.7164 9.4430 0.7331 

2010 57 9.441 0.9869 9.5965 0.8238 9.1952 1.1642 

Cohort 1944 

2003 60 9.5527 0.7895 9.7723 0.6123 9.1478 0.9164 

2004 61 9.4641 0.8215 9.6681 0.6074 9.0166 1.0374 

2005 62 9.44 0.8084 9.6485 0.6404 9.0358 0.9474 
2006 63 9.4234 0.8228 9.5234 0.7661 9.2102 0.9093 

2007 64 9.1882 1.0586 9.3498 0.9710 8.9433 1.1522 

2008 65 9.3128 1.0608 9.5398 0.7695 8.8195 1.4116 

2009 66 8.9266 1.2298 9.0868 1.1653 8.6862 1.3174 
2010 67 9.3944 1.2923 9.5680 1.6339 9.2207 1.0064 

Source: Authors’ elaboration from EU-SILC. 
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The results obtained (Figure 6.1.) confirm that when population average earnings are 

treated as a function of workers’ ages, we can confirm it has a characteristic hump-

shaped pattern (Creedy 1977; Jellal et al. 2008; Bosworth et al. 2000; Biagetti and 

Scicchitano 2011; Matano and Naticcioni 2013;). In fact, average earnings rise with age 

although fall after age 48. This visual conclusion is even stronger if we consider age-

earnings profile from 2003 to 2010 (Figure 6.2.).  

 

Figure 6.1.  
Variation in µt with age in Spain:  

Mean of earnings logarithms at 2006 constant prices 
 

 
Source: Authors’ elaboration from EU-SILC. 
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Figure 6.2. 
 Mean of earnings by age at 2006 constant prices from 2003 to 2010 

 

 
Source: Authors’ elaboration from EU-SILC. 

 

 

On the basis of lifetime earnings models (Creedy and Hart 1979), we can define the 

logarithm of annual earnings as follows: 

44332211
2

0 ˆˆˆˆˆˆˆˆ ddddttt ααααδθµµ ++++−+=           (1) 

  

where tµ  is the mean the logarithms of earnings, d1, d2, d3 and d4 are dummy variables 

for cohort 1974, 1964, 1954, 1944 and 1934 respectively, t denotes time and it is 

measured from age 20 when t=0. Empirical results from applying the above model are 

the following ones (standard errors in parenthesis). 

 

4321
2 1252.02696.00517.00579.00016.01518.01042.6ˆ ddddttt −−−−−+=µ  (2) 

(0.0226)    (0.0002)    (0.2845)     (0.2284)      (0.1787)     (0.1138) 

 

Also, from these findings, µt reaches its maximum at 48 years old. Furthermore, if we 

compare these results with the ones obtained by Pascual (2006) over the period 1993 to 

2000 and based on the microdata contained in the European Community Household 

Panel (ECHP), we can conclude that the relationship between earnings and age 

continues being very strong and quadratic in form although its maximum has shifted 
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from 52 years to 48 years old. In this sense, it is necessary to take into account that 

since the start of the great recession in 2008, Spain has experienced a record increase in 

its unemployment and inequality rates than any other Organization for Economic 

Cooperation and development (OECD) country did (European Central Bank and OECD, 

2014).  

 

Similar results are obtained when we use the standard panel data techniques (Greene, 

2012). In this way, we get greater flexibility in modeling differences across individuals. 

Thus, the basic framework is a regression model of the form:  

itititiit AAy εββα +++= 2
21log ,          (3) 

where i refers to the individual, t is the year (t=2003,...,2010), y denotes individuals 

earnings and A denotes the age of each individual. Similarly, considering the squared 

age (AGE2) because as people get older the age effect is stronger. Also, we have used 

Hausman’s specification test for the random effects model. Similarly, a Wald test is 

included to evaluate the joint significance of the variables. The results of the estimation 

using STATA are given in Table 6.2. Variables are significant and signs of variables are 

those to be expected. Also, the Hausman (1978) test value shows that the fixed-effects 

approach should be used.  

 

Table 6.2.  
Results of panel data approach by sex. Dependent variable: Logarithm of earnings 

 
  TOTAL Men Women 

Concept 
Random 
Effects 

Fixed 
Effects 

Random 
Effects 

Fixed 
Effects 

Random 
Effects 

Fixed 
Effects 

AGE 0.1244 0.1056 0.1310 0.1076 0.1305 0.1164 
Std. Error 0.0015 0.0024 0.0018 0.0038 0.0027 0.0063 
T-Statistics 84.25 43.78 73.7600 28.0100 48.2100 18.5700 
P-value 0.0000 0.000 0.0000 0.0000 0.0000 0.0000 
AGE² -0.0013 -0.0011 -0.0013 -0.0011 -0.0014 -0.0012 
Std. Error 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 
T-Statistics -71.92 -39.56 -63.4000 -25.9000 -42.4000 -16.7700 
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
Wald statistic and 
prob (Wald) 

12642.95 
(0.0000) 

 

9391.44 
(0.0000) 

 

3511.66 
(0.0000) 

 Hausman statistic and 
prob (Hausman) 

147.54 
(0.0000) 

 

65.16 
(0.0000) 

 

6.75 
(0.0342) 

 F-statistic and prob 
(F)  

1268.83 
(0.0000)   

472.34 
(0.0000)   

233.56 
(0.0000) 

Source: Authors’ elaboration from EU-SILC. 
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Again, our empirical evidence suggests that the variation of earnings with age is 

quadratic in form. Moreover, low-pay employment has become an important point of 

concern in developed countries. Therefore, many researchers are worried about if 

employment (and unemployment) rates are permanent or transitory (Cabral-Vieira, 

2005). He confirms that there are significant differences by gender and suggesting that 

low pay lasts longer for females. So, in Spain we can suppose the existence of a “glass 

ceiling” as a consequence of the process of restructuring labor market.  

 

Although, this concept frequently refers to barriers faced by women, demographic 

groups and racial or ethnic minorities, we can apply it to earnings for men and women 

(gender gap) as a consequence of the economic crisis which Spain is suffering and the 

Great Recession. 

 

At this respect, the term "glass ceiling" has often been used to describe invisible but real 

barriers which prevent someone from achieving further success. The origin of this term 

can be situated in a pioneer article (Frenkel, 1984. It was used to explain the reasoning 

behind a decision to change jobs from one to another based on gender and earnings 

differences which cannot be explained by job-relevant characteristics of the employee.  

Subsequently, in 1986 Hymowitz and Schellhardt looked at the persistent failure of 

women to climb as far up the corporate ladder as might be expected from their 

representation in the working population as a whole. As we have observed, this concept 

could be applied to average earnings in the Spanish case.  

 

Thus, much of the current debate on the relationship between age and earnings can be 

summarized by two important related topics: financial sustainability of the pension 

system and population ageing. Both topics are linked with earnings over life. In this 

sense, Spain has overcome recently the deepest recession in decades and it has to 

respond and adapt to changing demographic conditions as well as its impact on public 

finances and population welfare. So, it is important to take into account that Spain 

spends more than 10 percent of its Gross Domestic Product (GDP) on public pensions 

slightly more than the OECD average (OECD, 2013).  

 

The Spanish public pension system, which is part of the Social Security System, 

consists of a single, earnings-related benefit in the contribution level, with a means-

tested minimum pension, and there exists also a non-contribution means-tested level 
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covering special social assistance situations. Therefore, Spanish public pensions are 

linked to the working life of individuals and depend on the number of years contributed 

by each pensioner to the personal regulatory base.  

 

However and according to the “European Commission Ageing Report (2012)” due to 

the expected dynamics of fertility, life expectancy and migration rates, the age structure 

of the EU population is expected to dramatically change in coming decades. The overall 

size of the population is projected to be slightly larger in 50 years’ time, but much older 

than it is now. The EU population is projected to increase up to 2040 by almost 5%, 

when it will peak (at 526 million) and a steady decline occurs and the population 

shrinks by nearly 2% by 2060. Nonetheless, according to the projections, the population 

in 2060 will be slightly higher than in 2010, at 517 million.  

 

Therefore, earnings over life have become a key aspect to explain income inequalities 

and even living standards. As a result, many women are seeking work now in a Spanish 

male-dominated work environment. The search of the implications of glass ceiling in 

these country in the financial sustainability of their welfare system and the problem of 

managing the available time for family life are another important issues for the future. 

 

 

6.4. CONCLUSIONS 

 

Recent literature offers interesting evidence regarding the existence of a glass 

ceiling in most of the developed countries. In this paper, we have analysed the 

relationship between earnings and age and provided new evidence about the impact of 

these issues in Spain in 2003-2007 and during some of the years of the Great Recession.  

 

Our empirical results are very important not only from a political point of view but also 

because of their effects on Spanish labor market and pension system. In fact, the 

sustainability of the pension system has become one of the main concerns of institutions 

across Europe, as well as for the Spanish government, since the financial crisis began 

and unemployment rates risen.  

 

Nowadays, Spain after the Great Recession has two main socioeconomic problems: 

unemployment rates and population ageing. In this country, the normal retirement age 
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has been extended to 67 years and the amount of money workers get is calculated on the 

last 15 years. Our empirical results confirm that individuals obtain maximum ages 

around 48 years old (48.45 years old for men and 47.44 for women) when a few years 

ago it was 52. Furthermore, there exist important differences by gender.  

 

Therefore, using longitudinal data from the EU-SILC, it seems to exist a glass ceiling 

effect in earnings not only for women but also for the whole Spanish professionals. For 

this country, this means that many sectors are losing the best women and workers. The 

goal of policymakers in a near future is to eliminate this kind of labor discrimination 

and its unequal implications.    
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CHAPTER 7 

 

IS OVER-EDUCATION A PROBLEM IN SPAIN? 

EMPIRICAL EVIDENCE BASED ON THE EU-SILC 
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7.1. INTRODUCTION  

 

According to the Spanish Labour Force Survey (EPA) 2013, over 39.85% of the 

illiterate population of working age is unemployed compared to only 16.40% of 

graduates in higher education. Moreover, in times of crisis like now, where 

unemployment rate in Spain has risen, a settlement arising from the unemployed to 

improve their future work is to resume its academic training. In fact, many Spanish 

people study to work on a civil servant as this job is secured forever if the exam is 

passed. The most striking is that, in general, those with more formal education prepare 

the exam for jobs that require a lower educational level due to the fact that they have a 

better chance of achieving it. Another striking fact is that the number of students 

enrolled in the Distance University Education has increased. This may have two 

consequences. Firstly, it raises competitiveness to keep or find a new job. Secondly, it 

increases the risk that graduates perform a job for which they are overeducated. 

However, what does over-education imply?  

 

Taking into account previous studies it is assumed that over-education is the fact of 

having a level that exceeds the educational requirements necessary to perform a job. 

Furthermore, over-education occurs when the educational effort does not receive 

enough social or economic compensation in the labour market. This analysis is based on 

the premise that the labour market and education systems are designed to meet each 

other, according to theoretical models (Leuven and Oosterbeek, 2011; Rubinson and 

Browne, 1994). 

 

Currently, most of the European Union countries are involved in a serious economic 

and financial crisis. As a result of this crisis, there exists an important increase of 

unemployment rates, especially in Spain. Unemployed workers try to improve their 

training in order to access to a new and better job. Another possibility is to accept any 

job without taking into account the level of education required, thus resulting in over-

education. Besides, this problem that occurs with workers overeducated also has an 

important impact on other individuals with lower education as they will have more 

difficulties to access labour market.  

 

Businessmen, also suffer the consequences of over-education. In this sense, they have a 

greater number of candidates to fill vacancies so they increase the requirements to the 
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candidates in order to access the job. In addition, over-education may have effects on 

productivity. Although there are studies that indicate that productivity increases, others 

conclude that it decreases (Tsang and Levin, 1985).  

 

The aim of this paper is to analyse the problem of over-education in Spain and its 

impact on earnings. We will use the most recent available European data and 

econometrically we use matching techniques. This paper adds more empirical evidence 

supporting the effect of education on earnings together with occupational placement 

because over-education could be a great problem for many countries. In fact, in Spain, 

over-education has a negative impact on earnings. Our findings indicate that there exists 

an over-education problem which varies among occupations. Specifically, we find 

evidence of over-educated workers among Service workers and shop and market sales 

workers” and "Elementary occupations". 

 

Thus, the structure of the paper is organized as follows. The next section reviews briefly 

the empirical studies related with over-education and labour market. In Section 3, the 

methodological decisions adopted are defined. Section 4 and 5 describe, respectively, 

the data we have used and the empirical results. Finally, Section 6 presents the main 

conclusions.  

 

 

7.2. OVER-EDUCATION AND LABOUR MARKET: A REVIEW  

 

The study of over-education in the United States began when Folger and Nam 

(1964) studied the increase in educational requirements to fill jobs in the decades of the 

40s and 50s. Later, Freeman (1976) analysed the over-education and infra-education in 

USA using the microdata contained in the Panel Study of Income Dynamics-PSID. 

Following his example, Duncan and Hoffman (1981) showed that over-education is a 

widespread problem in the labour market of USA. 

 

On one hand, Büchel and Van Ham (2003) and Büchel and Battu (2003) highlighted the 

importance of spatial mobility in the labour market as an explanatory factor of global 

education. They obtained empirical evidence that variables related to regional spatial 

distribution of jobs and the size of the local labour market affect over-education. The 

possibility of access to wider geographical areas decreases the probability of over-
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education for all individuals. From another point of view, Simpson (1992) states that an 

individual looking for a job in a local labour market has three options when he/she does 

not obtain appropriate jobs with their characteristics. The first option is choosing not to 

work and keep looking for. So, these individuals continued being unemployed. A 

second chance is to accept a job which the requirements are lower than their level of 

education, which result is over-education. And the third option is to accept a job beyond 

the local labour market, travelling daily with longer distances than desired. 

 

On the other hand, Büchel and Van Ham (2003) discussed the extent to which 

employment opportunities in the regional labour market, unemployment rates, and 

personal mobility (availability of vehicle and length of travel to work) affect the 

probability of over-education. So, Frank (1978) was the first author to study the 

difference in over-education between men and women as a consequence of geographical 

restrictions on married women when they come to finding work. In his study, he 

concludes that when a couple tries to maximize revenue while minimizing the over-

education of the one who has higher level of study (usually the husband). The other 

member of the couple looks for a job where they are established and this fact limits their 

options to find one according to the level of education. Therefore, the over-education 

and the size of local markets are the cause of the difference between the income levels 

between men and women. In both cases, geographical restrictions played a key aspect in 

the conclusions, but the main differences are that Büchel and Van Ham (2003) extend 

the effect to all workers without distinction between men and women. Meanwhile, 

Frank (1978) highlights this difference besides the possibility of expanding the space of 

searching for a job through commuting. Furthermore, Klesment et al. (2014) investigate 

the association between womens’s and their partners’ educational attainment and 

transition to second births comparatively in regions and sub-regions of Europe. 

 

Morgan and Scott (1987) and Fields (1995) showed that any newly-qualified individual 

initially presents greater difficulty in finding a job in its class education. From another 

point of view, Verdugo and Verdugo (1989) studied the relationship between over-

education and wages, and obtained that having a high educational level is not matched 

by high wages. In fact, relative wages of university graduates in the year of study were 

lower than for those with the same degree of a previous generation.  
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In Portugal, Kiker et al. (1997) found that over-educated workers earn more, and 

undereducated less, than their co-workers with exactly the adequate years of schooling 

and identical other characteristics. Alba-Ramirez and San Segundo (1995) conducted a 

study on the economic benefits that accrue to workers according to their educational 

level. They showed that high school graduates get the best compensation in the private 

sector while the college graduates obtain better results in the public sector. Also, the 

returns to college education are higher among women than among men.  

 

In the same way, Forgeot and Gautier (1997) argued that employers recruit 

overeducated people with hope that they have a higher productivity. Büchel (2000) 

pointed out that in Germany, the overeducated workers tend to be more productive than 

those with a job according with their educational level. However, Tsang (1987) and 

Franz (1991) achieved that an overeducated person has a labour dissatisfaction. It 

implies a reduction in productivity, increased absenteeism and health problems, and 

workers will try to find a new job suited to their educational level as soon as possible. 

As a result, companies will appreciate the possibility of employing or not hiring these 

people.  

 

For the Spanish case, Sanromá and Ramos (2004) concluded that the higher the 

educational level the greater the probability of over-education while this probability is 

not affected by the years of experience of an individual in the labour market. There are 

evidences that in Spain an individual could have followed a different strategy such as 

not accepting a particular job and continue searching for a better job. From another 

point of view, García-Mainar et al. (2015) explore the role of over-education in shaping 

the negative relationship between the education level attained by employees and the fact 

of working in a gender-dominated occupation in Spain.  

 

Thus, the high unemployment rates play a crucial role in over-education, since 

individuals lack of ability to access to a job of their level of education and they can 

consciously accept one for which they are overeducated. High unemployment rates lead 

to fierce competition for scarce jobs available, leading to young people to extend the 

years of study. 
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7.3. MEASURING OVER-EDUCATION  

 

There are three main different methods to measure over-education and the 

mismatch of education: the objective, subjective and statistical method. The 

presentation of different methods can be found in Hartog (2000) and Madrigal (2002).  

 

The objective method is based on the comparison of the level of formal education that 

the worker has, with the one is deemed necessary in his job. Some authors who applied 

this method are Rumberger (1987), Hartog and Oosterbeek (1988), Kiker and Santos 

(1991), Kiker et al. (1997) and Garcia-Montalvo (1995).  

 

The subjective method (direct and indirect) is based on the workers themselves who 

reveal whether their formal education is adapted to use. Authors who have used this 

method in their work are Duncan and Hoffman (1981) and Sicherman (1991) for United 

States, Hartog and Oosteerbeck (1988) for Holland and Alba-Ramirez (1993) for Spain.  

 

Moreover, the statistical methodology is based on two approaches. The first one is the 

method of interval. The average worker is defined as overeducated if the number of 

years of schooling corresponding to their school degree is more than one standard 

deviation above the mean of all individuals in their occupation. Authors who have used 

this method in their work are Verdugo and Verdugo (1989), Cohn and Kahn (1995) or 

Garcia-Montalvo (1995). This is the way we are going to define over-education. The 

second version is the modal one which assumes that the education level that is 

considered appropriate for a particular occupation is the mode criterion of the 

educational levels of individuals who develop this occupation. When the educational 

attainment of worker is equal the educational level of the mode workers, it is considered 

that the worker is adequately educated. Authors who have used this method are Kiker et 

al. (1997) and Mendes de Olivera et al. (2000). Therefore, we are going to use also this 

definition in order to test the robustness of our results. 

 

 

7.4. DATA DESCRIPTION 

 

Participation in higher education in the European Union has increased 

considerably for the last years. The proportion of population attending tertiary education 
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has varied among countries (see Table 7.1.). Thus, in 2011, Finland has the highest 

value (39%) followed by Denmark (33%), Belgium (34%), Netherlands (32%), Sweden 

(31%), United Kingdom (39%) and Spain (31%). On the other side, the lowest rates are 

in Italy (14%), Portugal (17%) and Austria (19%). Also, we can confirm that Spain is 

one of the European Union countries with higher level of population who have attained 

a tertiary education degree. However, as it has been pointed before, is one of the 

European Union countries with higher level of unemployment as percentage of labour 

force.  
 

Table 7.1. 
Attained a tertiary education degree, 25-64 year-old (%) 

 

 
2000 2005 2006 2007 2008 2009 2010 2011 

Austria 13.9 17.75 17.6 17.58 18.06 19.04 19.28 19.34 
Belgium 27.08 31.04 31.75 32.09 32.31 33.39 34.98 34.61 
Denmark 25.77 33.54 34.71 30.9 31.41 32.44 33.26 33.70 
Finland 32.61 34.62 35.14 36.35 36.58 37.26 38.14 39.31 
France 21.6 25.42 26.18 26.64 27.23 28.58 29.00 29.76 
Germany 23.49 24.55 23.94 24.29 25.40 26.38 26.6 27.56 
Greece 17.67 21.34 22.31 22.76 23.41 23.52 24.64 26.05 
Ireland 21.61 29.07 31.09 32.39 33.90 35.82 37.29 37.72 
Italy 9.6 12.22 12.87 13.57 14.35 14.51 14.8 14.93 
Luxembourg 18.28 26.54 23.99 26.51 27.65 34.79 35.47 37.03 
Netherlands 24.1 30.11 30.18 30.8 32.16 32.78 31.93 32.08 
Portugal 8.84 12.84 13.48 13.69 14.3 14.66 15.44 17.25 
Spain 22.61 28.22 28.48 28.96 29.24 29.69 30.67 31.57 
Sweden 30.12 29.64 30.52 31.32 32.00 33.03 34.17 35.17 
United Kingdom 25.67 29.7 34.19 35.53 35.21 36.98 38.18 39.41 

Source: OECD Statistics  
 

Furthermore, it might exist a strong relationship between over-education and 

unemployment rates. To test the different hypothesis, we have used the microdata 

contained in the last four waves (2009-2012) of the European Statistics on Income and 

Living Conditions (EU-SILC).  

 

The main advantage of this survey is that information is homogeneous among countries 

since the questionnaire is similar across them. Thus, the EU-SILC is an annual, EU-

wide, survey which allows us to obtain information on the income and living conditions 

of different types of households and individuals in the European Union. It has been 

established to provide data to be used for the structural indicators of social cohesion. 
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EU-SILC includes rich information about income, education, employment, health, etc. 

Also, it is designed to insure the comparability between the European Union countries.  

 

In EU-SILC, income details are collected at both household and individual level. The 

income measure we have used in our empirical analysis is disposable individual income 

and the reference period of income is the year prior to interview. As a consequence, 

although the interviews corresponding to the last four waves of the EU-SILC where 

performed from 2009 to 2012, the corresponding incomes refer, respectively, from 2008 

to 2011.  

 

Therefore, we are going to estimate overeducated individuals in Spain. Afterward, the 

impact of over-education on the earnings of individuals will be analysed. So, we are 

going to focus our analysis on those individuals who worked in 2009, 2010, 2011 and 

2012 as full-time workers. Thus, we excluded from the sample those employed part-

time, unpaid family workers and unemployed individuals. We follow the approach 

proposed by Verdugo and Verdugo (1989). A worker is overeducated if his/her 

education is more than one standard deviation above the average for his/her census 

occupation code. On one hand, a worker is undereducated if his/her education is more 

than one standard deviation below the average for his/her census occupation code. At 

this regard, adequately workers are those within ± 1 standard deviation of the average 

education for their census occupation code. We also study over-education using the 

statistical method based on the mode. In this case, a worker is overeducated if his/her 

education is greater than the mode for his/her census occupation code. On the other 

hand, a worker is undereducated if his/her education is less than the mode of the level of 

education for his/her census occupation code. It is important to note that this method is 

more restricted than the first one.  

 

 

7.5. DOES OVER-EDUCATION EXIST IN SPAIN? METHODS AND 

EMPIRICAL RESULTS 

 

Over-education is the fact of having a level that exceeds the educational 

requirements necessary to perform a job. As we have noticed before, we are going to 

classify individuals as overeducated using two definitions. The first one is based on the 

average educational attainment for his/her census occupation code and the second one is 
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based on the mode of the same variable. To classify individuals we have used 

information contained in the EU-SILC. Therefore, the occupation in current job is based 

on the International Standard Classification of Occupation – ISCO-88. The different 

categories are the following ones: 1) Legislators, seniors officials; 2) Professionals; 3) 

Technicians and associate professionals; 4) Clerks; 5) Service Workers and shop and 

market sales workers; 6) Skilled agricultural and fishery workers; 7) Craft and related 

trades workers; 8) Plant and machine operators and assemblers; 9) Elementary 

occupations.  

 

Tables 7.2. and 7.3. provide the proportions of individuals defined as overeducated, 

adequately educated and undereducated within each of the 9 broad occupational 

categories. Figure 7.1. presents evolution of over-education in Spain, over the period 

2009-2012. Considering the average criteria, in our sample, about 8% of individuals are 

classified as overeducated and about 14% are found to be undereducated. Obviously, the 

proportion of over and under education employees varies among occupations. Thus, 

overeducated workers are most likely to be found among “Service Workers and shop 

and market sales workers” and “Elementary occupations”. Also, the majority of 

individuals working as “Professionals” are adequately educated.  

 

Moreover, the results obtained using as criteria of classification the mode educational 

level of the corresponding category do not differ very much from those obtained 

previously. Hence, about 20% of individuals are classified as overeducated in 2012 and 

20.32% as undereducated. However, in this case there are greater differences by 

occupation. Therefore, “Service workers and shop and market sales workers” is the 

category with the highest level of overeducated individuals (45.13% in 2012).  
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Table 7.2. 
Evolution of overeducation and undereducation in Spain 2009-2012 (%). Method of interval  

 
 2009 2010 2011 2012 

 

Over  
educated 

Under 
educated 

Adequately 
educated 

Over 
educated 

Under 
educated 

Adequately  
educated 

Over 
educated 

Under 
educated 

Adequately 
 educated 

Over 
educated 

Under 
educated 

Adequately  
educated 

1.- Legislators, seniors 
officials  

1.48 45.20 53.32 1.30 44.37 54.34 1.49 41.56 56.95 1.08 58.33 40.58 

2.- Professionals 0.04 1.52 98.44 0.07 2.05 97.87 0.15 3.41 96.44 0.00 1.64 98.36 

3.- Technicians and associate 
professionals 

0.61 1.68 97.71 0.53 18.97 80.49 1.13 27.34 71.53 0.40 22.45 77.15 

4.- Clerks 0.41 23.40 76.19 0.57 37.36 62.07 0.38 21.37 78.26 0.17 20.11 79.72 

5.- Service workers and shop 
and market sales workers 

16.95 23.09 59.95 16.18 21.64 62.18 16.50 24.16 59.34 17.16 16.02 66.82 

6.- Skilled agricultural and 
fishery workers 

15.70 0.00 84.30 15.35 58.26 26.39 17.47 0.00 82.53 15.22 56.03 28.74 

7.- Craft and related trades 
workers 

14.64 38.63 46.73 14.22 39.04 46.73 14.62 40.63 44.74 13.55 37.33 49.12 

8.- Plant and machine 
operators and assemblers 

12.79 34.19 53.03 13.50 35.31 51.19 11.93 38.41 49.66 12.68 35.03 52.29 

9.- Elementary occupations 16.99 38.94 44.08 17.20 39.80 42.99 17.74 40.40 41.86 17.14 38.33 44.53 

TOTAL 8.34 14.02 77.64 7.93 14.45 77.62 7.47 14.23 78.30 7.81 13.09 79.10 

Source: Authors’ elaboration from EU-SILC, 2009-2012. 
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Table 7.3. 
Evolution of over-education and under-education in Spain 2009-2012 (%). Modal method 

 
 2009 2010 2011 2012 

 

Over  
educated 

Under 
educated 

Adequately 
educated 

Over 
educated 

Under 
educated 

Adequately  
educated 

Over 
educated 

Under 
educated 

Adequately 
 educated 

Over 
educated 

Under 
educated 

Adequately  
educated 

1.- Legislators, seniors 
officials  

1.48 67.94 30.58 1.30 68.13 30.57 1.49 62.83 35.68 1.08 58.33 40.58 

2.- Professionals 0.04 1.52 98.44 0.07 2.05 97.87 0.15 3.41 96.44 0.00 1.64 98.36 

3.- Technicians and associate 
professionals 

0.61 47.83 51.56 0.53 49.76 49.71 1.13 59.07 39.80 0.40 56.52 43.07 

4.- Clerks 0.41 61.20 38.39 0.57 94.27 5.16 0.38 57.05 42.57 0.17 56.43 43.40 

5.- Service workers and shop 
and market sales workers 

44.70 23.09 32.20 16.77 54.35 28.88 45.63 24.16 30.21 45.13 23.29 31.58 

6.- Skilled agricultural and 
fishery workers 

22.56 58.63 18.81 22.37 58.26 19.37 24.47 55.31 20.22 23.40 56.03 20.57 

7.- Craft and related trades 
workers 

29.09 38.63 32.28 28.29 39.04 32.67 28.08 40.63 31.28 28.51 37.33 34.15 

8.- Plant and machine 
operators and assemblers 

30.27 34.19 35.54 30.36 35.31 34.32 28.14 38.41 33.45 30.01 35.03 34.97 

9.- Elementary occupations 29.78 38.94 31.29 29.56 39.80 30.63 30.54 40.40 29.06 29.06 38.33 32.61 

TOTAL 21.23 23.55 55.22 15.89 28.16 55.95 19.64 24.32 56.04 20.32 22.38 57.30 

Source: Authors’ elaboration from EU-SILC, 2009-2012. 
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Figure 7.1. 
Evolution of over-education (%) in Spain. Method of interval 

 

 
Source: Authors´ elaboration from EU-SILC, 2009-2012. 

 

 

In Spain, as we expected, there exists a huge problem of over-education and it has 

important consequences on earnings. In order to test this hypothesis, we are going to use 

again the data included in the EU-SILC and consider different socio-demographic 

variables which could explain earnings differences in Spain, including over-education. 

The analysis is also based on matching techniques. We define the causal effect in terms 

of potential outcomes or counterfactuals (Angrist and Imbens, 1995). We consider an 

individual i who can receive the treatment (to be over-educated) and his/her outcome is 

1y . If he/she do not receive the treatment (not to be over-educated), then his/her 

outcomes is 0y . Obviously, an individual can not be in the two states, therefore we can 

not observe both. 

 

Causal effects are comparisons of 0y  and 1y , for example 01 yy −  or 01 / yy  

(Rosenbaun and Rubin, 1983). We will focus on measuring 01 yy −   and we need to do 

an assumption: we have an independent, identically distributed sample from the 
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population. This implies that the treatment on individual i affects only to that individual, 

which is called the stable unit treatment value assumption (SUTVA) (Wooldridge, 

2010). 

 

Let the variable w  be a binary treatment indicator, where 1=w  denotes treatment and 

0=w  otherwise. We have a random vector ( )wyy ,, 10  from an individual of the 

population of interest. Rosenbaum and Rubin (1983) gave the next definitions: 

Definition 1: The average treatment effect on treated (ATE1) is: 

)1|( 011 =−≡ wyyEATE . (1) 

 

1ATE  is the average effect on participants in the program.  

 

Let x  be a set of covariates of individual characteristics, for example age, education, 

health status, etc. Then, we can define both previous treatments conditioning on x . The 

1ATE  conditional on x  is )1,|( 01 =− wxyyE . 

 

Our problem is that we want to estimate the previous effects, 1ATE , and we can only 

observe: 

( ) )(1 01010 yywywyywy −+=+−= . (2) 

 

Matching methods are based on comparing two groups. In the first one are individuals 

who have received treatment and in the second group, called the control group, are the 

individuals who have not received treatment but they have similar characteristics to 

those who received treatment. In particular, each individual of the first group is paired 

with one or more individuals in the control group. With this method different outcomes 

are due to treatment. To use these methods we need to accept Assumption 1, which is a 

particular case of a balancing score. 

Definition 2: A balancing score is a function ( )xb  of the observed covariates such that 

)(|),( 10 xbwyy ⊥  (Rosenbaum and Rubin, 1983). 
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As we said, the simplest case of balancing score is ( ) xxb = . To ensure compliance of 

the Assumption 1, the vector of covariates x  should contain all information affecting the 

participation in the program and the variable that is being studied. One of the balancing 

score most used is the propensity score (Rosenbaum and Rubin, 1983). 

 

Definition 3: Let x  be a set of covariates. The propensity score is the conditional 

probability of assignment to treatment one, given the covariates. We denote it: 

( ) ( )xwPxp |1=≡ . (3) 

 

We can use the propensity score to calculate the average treatment effect and the 

average treatment effect on the treated. The propensity score is useful because reduces 

the size of the problem. 

 

Proposition 2 (Wooldridge, 2010): Under Assumption 2 and suppose that 

( ) xxp  all    ,10 << . (4) 

 

Then 

( )[ ] ( ) ( )[ ]{ }( )xpxpyxpwEATE −−= 1/  (5) 

 

and 

( )[ ] ( )[ ]{ } ( )1/1/1 =−−= wPxpyxpwEATE . (6) 

 

Equation (6) along with Assumption 1 is called strong ignorability of treatment (given 

covariates x ). (Rosenbaum and Rubin, 1983). Equation (6) can be transformed and we 

obtain the following expression (Wooldridge, 2010): 

( ) ( ){ } ( )1/1|1 011 ==−== wPwyyEwPATE . (7) 

The initial bias in x  is 

( ) ( )0|1| =−== wxEwxEB . (8) 
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If we use matching methods and suppose that each treated individual is matched with a 

control individual, then the expected bias in matched samples is: 

( ) ( )0|1| =−== wxEwxEB mm , (9) 

 

where m indicates the distribution in matched samples. Rosenbaum and Rubin (1983) 

showed that mB  is the zero vector if we have done exact matches on a balancing score. 

Therefore, if we do matches using propensity score, the expected bias will be zero. 

Once we have calculated the propensity score we have several methods to make 

matching. In particular, we are going to describe nearest-neighbour matching and radius 

matching. 

 

• Nearest-neighbour matching: This method will match the individuals whose 

propensity score with the smaller difference. Nearest-neighbour matching sets 

(Becker and Ichino, 2002): 

( ) jij
ppiC −= min , (10) 

where ( )iC  is the set of control individuals matched to the treated individual i  

with an estimated value of the propensity of ip  and jp  is the propensity score 

of each individual of the control group. 

 

• Radius matching: For the individual treated i , he or she will be matched with 

those individuals of the control group whose propensity scores are at a distance 

less than a given number, r : 

( ) { }rpppiC jij <−= : . (11) 

 

To test the sensibility of our results we have considered different values for r (r=0.1; 

r=0.5; r=0.01). 

 

We are going to take into account the following characteristics: income and personal 

characteristics (gender, age, marital status, education level, sector of employment and 

health status). The definition of each variable used in the estimates is given in Table 7.4.  
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Table 7.4. 
Socio-Economic Characteristics: Variable definitions 

 
Name Definition 
Income  
LOGWAGE Natural logarithm of the individual’s wage 
Personal Characteristics  
MALE 1 if male, 0 otherwise 
AGE Individual’s age 
AGE2 Square of the individual’s age 
Marital Status  
SINGLE 1 if single, 0 otherwise 
SEPARATED 1 if separated, 0 otherwise 
DIVORCED 1 if divorced, 0 otherwise 
WIDOW 1 if widowed, 0 otherwise 
Education Level  

Lower Education (LOWEDUC)  
1 if highest academic qualification is first level 
(ISCED 0-2), 0 otherwise 

Higher Education (HIGHEDUC) 
1 if highest academic qualification is tertiary 
education (ISCED 5-6), 0 otherwise 

Over-education (OVEREDUC) 1 if an individual is overeducated, 0 otherwise 
Undereducation (UNDEREDUC) 1 if an individual is undereducated, 0 otherwise 
Sector of employment  

OCCUPATION 
A set of dummy variables representing 
occupational classifications 

OCCU1 Legislators, seniors officials  
OCCU2 Professionals 
OCCU3 Technicians and associate professionals 
OCCU4 Clerks 

OCCU5 
Service workers and shop and market sales 
workers 

OCCU6 Skilled agricultural and fishery workers 
OCCU7 Craft and related trades workers 
OCCU8 Plant and machine operators and assemblers 
OCCU9 Elementary occupations 

Health Status  

GHEALTH 
1 if individual’s self-assessed health is good or very 
good, 0 otherwise 

Source: Authors´ elaboration from EU-SILC. 
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Our income measure is disposable individual income. It includes all the net monetary 

income received by the individual during the reference year. It includes income from 

work (employment and self-employment), private income, pensions and other direct 

social transfers received. Thus, the dependent variable is the logarithm of individual’s 

earnings (measured in real terms). 

 

The explanatory variables are divided into five groups: personal characteristics, 

education level, marital, occupational and health status. Firstly, as personal 

characteristics, we have included individual’s age and gender. Creedy (1977) showed 

that the variation of median real earnings with age is quadratic in form. Thus, to allow 

for a flexible relationship between earnings differences and age, a quadratic polynomial 

function of this variable is included (AGE, AGE2). Also, the gender of individuals has 

been taken into consideration and a dummy variable which takes value of 1 if individual 

is male has been built. In fact, differential earnings constitute an important part of 

gender inequality in Spain. Secondly, representing marital status, we have considered 

four variables (single, separated, divorced and widowed) with married as the reference 

category. Thirdly, we will focus on the relationship between education and income 

distribution. Becker and Chiswick (1966) in their seminal paper show that income 

inequality is positively correlated with inequality in schooling and negatively correlated 

with the average level of schooling. The group of variables used in this analysis are 

referred to the maximum level of education completed. In the EU-SILC, education is 

classified into five categories based on ISCED classification: Level 1.- Primary 

education or first stage of basic education; Level 2.- Lower secondary or second stage 

of basic education; Level 3.- (Upper) secondary education; Level 4.- Upper vocational 

training; Level 5.- Tertiary education.  

 

Two dummy variables have been built. The first one, LOWEDUC which takes value 1 

if individual education is Level 1 or 2 and 0 otherwise.  The second one (HIGHEDUC) 

takes value 1 if the maximum level of education is “Tertiary education (Level5)” and 0 

otherwise. In this sense, many studies have shown that education is an important socio-

economic characteristic in determining income inequality. So, the attainment of higher 
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educational levels can be reflecting important changes in income distribution. Also, a 

series of dummy variables representing occupational classification have been defined. 

 

We are concerned with the influence of health status on income inequality. There exists 

evidence on the relationship between income inequality and health in the European 

Union (Cantarero et al., 2005). In this way, we have built a dummy variable which takes 

value of 1 if individual’s self-assessed health is good or very good and 0 otherwise. 

 

The results of the estimation using STATA are given in Table 7.5. We can test that 

OVEREDUC has a negative impact on earnings even if we divide our sample into two 

subsamples (males and females). Besides undereducated workers earn less than those 

who are adequately educated. The results obtained by sex are similar, as we can see 

(Table 7.5.), and females obtained less earnings than males, as expected. 
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Table 7.5. 
ATE1 of over-education on wages in Spain 

 

 
Method of interval 

   
Total 

  
Male Female 

 
n. treat. n. contr. ATE1 Std. Err. t n. treat. n. contr. ATE1 Std. Err. t n. treat. n. contr. ATE1 Std. Err. t 

Nearest neighbour 1349 7599 -5481.289 326.813 -16.772 772 3215 -5260.006 525.153 -10.016 577 2967 -6715.406 395.709 -16.971 
Radius matching (0.1) 1349 25043 -4687.949 276.076 -16.981 772 12086 -4094.677 416.071 -9.841 577 8486 -6440.233 315.585 -20.407 
Radius matching (0.5) 1349 25043 -4718.168 281.152 -16.782 772 12086 -3902.607 422.321 -9.241 577 8486 -6419.067 327.624 -19.593 
Radius matching (0.01) 1349 25043 -1906.473 270.336 -7.052 772 12086 -227.097 399.032 -0.569 575 8472 -4522.138 327.401 -13.812 

 
Modal method  

   
Total 

  
Male Female 

 
n. treat. n. contr. ATE1 Std. Err. t n. treat. n. contr. ATE1 Std. Err. t n. treat. n. contr. ATE1 Std. Err. t 

Nearest neighbour 3893 19618 -940.913 167.133 -5.63 2198 9093 -678.615 259.624 -2.614 1695 8692 -1958.333 199.869 -9.798 
Radius matching (0.1) 3893 22468 -175.834 156.422 -1.124 2198 10576 675.028 237.282 2.845 1695 11579 -1549.617 175.874 -8.811 
Radius matching (0.5) 3893 22468 -781.775 159.729 -4.894 2198 10576 276.087 242.257 1.14 1695 11579 -1946.932 181.039 -10.754 
Radius matching (0.01) 3893 22468 -863.827 163.561 -5.281 2198 10576 -255.305 249.59 -1.023 1695 11579 -2272.154 190.059 -11.955 

Source: Author´s elaboration from EU-SILC, 2012. 
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7.6. CONCLUSIONS  

 

Spain’s unemployment problems appear as a result of the mismatch produced 

between supply and demand of the working force. The search of solutions for this 

problem depends, among other factors, on education training. Nowadays, people leave 

the educational system willing to find a job adequate to their education level. However, 

this is not always possible. In this paper, we analyse the problem of over-education (and 

under-education) and its effect on earnings using the data contained in the EU-SILC. In 

our study, about 12% percent of individuals are classified as overeducated and about 

26% were found to be undereducated.  

 

In European Union countries, it is necessary to create more and better jobs, improving 

the adaptability, mobility and competitiveness of the working force. Also, in Spain, 

there exists a problem of over-education which varies among occupations. 

Overeducated workers are most likely to be found among “Service workers and shop 

and market sales workers”. Also, the majority of individuals working as “Professionals” 

are adequately educated. The results obtained in this paper add more empirical evidence 

supporting the effect of education on earnings which needs to be considered together 

with occupational placement. 

 

Using the last four waves (2009-2012) of the EU-SILC, this study analyses over-

education situation of employed people and compares over-education rates and earnings 

of these individuals. Cross-sectional analysis (focused on a current or recent period of 

time) is performed. We apply different matching techniques based on propensity score 

methods to evaluate the impact of over-education on personal earnings. We can confirm 

that in Spain there exists a problem of over-education which varies among occupations. 

Over-educated workers are most likely to be found among “Service workers and shop 

and market sales workers” and "Elementary occupations". Also, the majority of 

individuals working as “Professionals” are adequately educated. Besides, over-

education has a significant negative impact on earnings. Although the results depend on 

the way we define over-education (interval or modal method), those individuals over-

educated receive less earnings than they correspond to. In fact, the decrease can reach 
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5,000 euro per year. The results obtained in this paper add more empirical evidence 

supporting the effect of education on earnings which needs to be considered together 

with occupational placement because over-education could be soon a great problem for 

many developed countries.  
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Conclusiones  
 

Esta tesis concluye con una sección final que contiene un resumen de algunas de las 

lecciones básicas aprendidas en los siete capítulos anteriores. Del mismo modo, se 

muestran algunas líneas futuras de investigación respecto a la economía de la salud, el 

bienestar y la educación. 

 

Las contribuciones finales y dichas líneas futuras de investigación que se sugieren al 

final de esta tesis serán vitales en el diseño y evaluación de programas y políticas 

públicas para cada una de las instituciones implicadas al respecto. Es decir, dado que la 

evaluación de políticas es objeto de muchas reflexiones y trabajos académicos, 

pensamos que es reseñable la contribución empírica de esta tesis al análisis de estas 

cuestiones. 

 

 

1. Resultados e implicaciones de políticas públicas  

 

Los resultados empíricos obtenidos en esta tesis proporcionan nueva evidencia acerca 

de aspectos relevantes en economía de la salud, bienestar y educación. Las principales 

fuentes de datos empleadas son las estadísticas de salud de la OCDE, el Banco Mundial 

y la información proporcionada por el Instituto Nacional de Estadísticas (INE), tales 

como el Panel de Hogares de la Unión Europea  (PHOGUE), estadísticas comunitarias 

sobre la renta y condiciones de vida (EU-SILC) y las encuestas nacionales de salud a 

nivel europeo y español. El software utilizado principalmente es STATA y EVIEWS. 

 

Sin embargo, es importante explicar también las limitaciones de nuestra investigación, 

sobre todo en aquellos capítulos de esta tesis que se basan en micro datos. La cuestión 

es que, aunque los datos de este tipo de estudios permiten incluir características 

individuales de los sujetos, se deben tomar con cautela al interpretar los resultados, ya 

que la información es por lo general relativa a la percepción subjetiva de los individuos. 
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Al final de esta tesis, que es dónde nos encontramos en este punto, las conclusiones más 

relevantes que se han obtenido en los siete capítulos anteriormente descritos se resumen 

a continuación. Asimismo, para cada uno de dichos capítulos las aportaciones más 

originales de estas investigaciones son las siguientes. 

 

El Capítulo 1 investiga un nuevo enfoque para clasificar las distribuciones de salud 

basado en la dominancia estocástica. Al invocar un supuesto tradicional de las funciones 

de utilidad, lo cual incrementa la monotonía, confirmamos que para distribuciones de 

datos ordinales la dominancia estocástica tiene aplicabilidad en el ranking de bienestar 

social (primer orden de dominancia estocástica), pero no aplicabilidad en la 

clasificación de la desigualdad (segundo orden de dominancia estocástica). 

Empíricamente, este capítulo se basa en las pruebas de dominancia estocástica, 

regresiones multivariantes y técnicas de coincidencia. El uso del componente español de 

la Encuesta de Condiciones de Vida también confirma la existencia de desigualdades en 

salud relacionadas con el sexo, la edad, el desempleo y el nivel de educación. De hecho, 

creemos que combinar este tipo de pruebas específicas para cada país con buenas 

prácticas podría ayudar a crear intervenciones más equitativas en términos de salud. 

 

En el Capítulo 2 se utiliza la Encuesta de Condiciones de Vida a fin de analizar el 

problema del bajo estado de salud y sus efectos sobre los ingresos en España. Nuestros 

resultados proporcionan nueva evidencia empírica sobre la pertinencia de incorporar la 

dimensión específica de salud y así identificar los perfiles de empleo. De hecho, 

encontramos evidencia de que alrededor del 12% de los individuos eran "personas con 

bajo nivel de salud" en 2012. Obviamente, este porcentaje varía entre ocupación, grupo 

de edad y sexo. Además, el análisis antes mencionado se lleva a cabo sobre la base de 

las técnicas del propensity score matching. Como resultado, se encontró que 

aproximadamente el 25,28% de los hombres eran considerados "con baja salud" en 

2012. Estos datos reflejan un aumento en "personas con bajo nivel de salud" en los 

últimos años, ya que fueron sólo un 9,06% en 2009. Probablemente, los efectos de la 

Gran Recesión sobre la salud pública en España debido a las medidas de contención del 

gasto público puede haber sido una de las razones para explicar estos fenómenos. 
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En este sentido, un nivel bajo de salud de los trabajadores es más probable que se 

encuentre entre estos grupos: empleados agrícolas, trabajadores de la pesca y 

ocupaciones básicas. Esto significa que aquellos con bajos niveles de salud sufren 

impactos negativos y significativos en sus ingresos. Por tanto, aquellos individuos que 

declaran peor salud, perciben menos rentas. Por otra parte, estos hallazgos se mantienen 

incluso si dividimos nuestra muestra entre hombres y mujeres. Esto implica que para 

dichos individuos, el efecto medio de tener una baja salud en el año 2012 provoca una 

disminución de los ingresos anuales (salarios) de 2.067,49 euros para los hombres y 

1.017,78 euros para las mujeres. Estas estimaciones son robustas a los diferentes 

métodos de matching empleados y se pueden considerar para su posterior análisis a fin 

de comprobar la evolución de los niveles de salud en la Unión Europea. 

 

También se encontró que la población inmigrante se consideraba "más saludable" que la  

población nativa, por sexo y grupos de edad, probablemente debido al hecho de que los 

inmigrantes son personas más jóvenes. Por tanto, aunque el efecto de una mejor salud 

para los inmigrantes se supone que disminuye con el tiempo, hemos demostrado que 

este fenómeno ha provocado un exceso de salud en nuestro país a pesar de la Gran 

Recesión que hemos padecido durante los últimos años. Además, es importante señalar 

que esa "sub-salud" tiene un efecto negativo y significativo en los ingresos, 

especialmente para la población inmigrante. Pensamos entonces que se requiere 

investigación adicional sobre este tema durante los próximos años. Por tanto, uno de los 

principales objetivos para los responsables de políticas públicas ha de ser mejorar el 

nivel de salud de la población, especialmente para las personas con salarios más bajos 

que precisamente han sido más dañadas por la crisis económica. 

 

El Capítulo 3 analiza el impacto del trabajo por cuenta propia sobre la salud en España. 

Se utilizan micro datos de la parte española de la Encuesta de Condiciones de Vida y 

diferentes especificaciones econométricas. Controlamos así los efectos potenciales que 

podrían explicar las diferencias de salud entre autónomos y asalariados. Tres medidas 

de salud (salud auto percibida, la declaración de padecer enfermedades crónicas o 

limitaciones en la vida diaria) se utilizan para realizar este estudio. Nuestros resultados 
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muestran que los autónomos están más sanos que los asalariados, tanto en términos de 

resultados de salud subjetivos, así como objetivos. 
 
En este sentido, la población que trabaja por cuenta propia en España se consideraba 

más saludable que los asalariados (tienen mayores valores de salud “adecuada” y 

niveles más bajos de sub-salud), aunque aún se desconocen todas las razones de dichas 

diferencias. Sin embargo, en el pasado hubo varios intentos a fin de atribuir estos 

resultados al alto nivel de control sobre los asalariados e incluso a considerar el 

autoempleo como una alternativa útil para hacer más saludable la transición hacia la 

jubilación. 

 

Se utilizan técnicas de matching (“nearest neighbour", “radius matching” and 

“stratification” method”) y resultados proporcionan pruebas evidentes de que el grupo 

de auto empleados tiene mejores resultados de salud, así como que padecen menos 

enfermedades crónicas o limitaciones en las actividades diarias. 

 

Por otra parte, pensamos que en próximas investigaciones debe avanzarse más en 

conocer los factores que influyen en la relación entre auto-empleo y salud. En cuanto a 

una perspectiva económica, es preciso señalar que los políticos harían bien en adoptar 

un enfoque multidimensional flexible en sus estrategias de política sanitaria. Por tanto, 

trabajos futuros deberían servir para comprender mejor el mecanismo de selección para 

determinar si el estado de salud es una barrera percibida (las personas menos saludables 

ni siquiera tratan de convertirse en trabajadores por cuenta propia) o una barrera real 

(las personas menos saludables se encuentran con más obstáculos cuando pretenden 

iniciar su propio negocio). 

 

El Capítulo 4 estima la potencial reducción de la utilización de servicios sanitarios 

atribuible a la expansión de seguros privados. El caso de análisis es España, país que 

necesita controlar su gasto público sanitario y disminuir a su vez listas de espera. Por 

ello, es interesante estudiar si fomentar la doble cobertura sanitaria puede resolver estas 

cuestiones. Utilizando micro datos españoles del Panel de Hogares de la Unión Europea 

y técnicas de matching se estudia el impacto de dicha doble cobertura sanitaria sobre la 

utilización de servicios sanitarios. De este modo, el efecto de tener un seguro de salud 
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privado en las visitas al médico de cabecera es una disminución del número de consultas 

de medicina general de 0,12 a 0,53 y su efecto sobre el número de visitas a las consultas 

del médico especialista es un aumento de un 0,58 a 1,02. Por tanto, nuestros resultados 

sugieren que las diferencias en el número de visitas a los médicos generales y 

especialistas pueden explicarse por las características individuales de los sujetos, 

incluyendo el tipo de cobertura sanitaria. 

 

Por otra parte, en el Capítulo 5 se utilizan los microdatos individuales de las Encuestas 

Nacionales de Salud españolas y técnicas de matching con el fin de estudiar la 

utilización sanitaria asociada con la expansión de la práctica deportiva y de la actividad 

física. Los determinantes de dichas actividades deportivas se analizan respecto a 

diversas variables socioeconómicas. Los resultados empíricos confirman los hallazgos 

previos de que la promoción de actividades deportivas tiene efectos positivos sobre la 

salud individual (evaluada con medidas objetivas y subjetivas). Así, de acuerdo con el 

análisis empírico, utilizando los métodos de estratificación y del vecino más cercano, 

puede observarse como el efecto medio de la práctica deportiva es una disminución en 

el número de visitas a los servicios de urgencia de 0,10-0,16. Nos encontramos así con 

que el efecto de la práctica de deportes en el número de veces que uno acude al hospital 

como paciente es una reducción en el número de visitas de 0,09 a 0,07. El efecto medio 

de la práctica deportiva aparece como disminución en el número de días de estancia en 

el hospital como paciente de 0,88-1,29. Por tanto, el efecto de la práctica deportiva 

sobre el número de veces contabilizadas como hospitalización domiciliaria es una 

reducción de 0,41-0,61. Con estos resultados, los responsables de políticas públicas 

deberían, por tanto, centrarse en promover el ejercicio físico mucho más en mujeres y 

en zonas donde hay una prevalencia de individuos que tienen sobrepeso y obesidad para 

así reducir la utilización de servicios sanitarios y sus costes. Esta información sobre los 

efectos positivos de la práctica deportiva podría ser empleada en las campañas de salud 

pública con el fin de aumentar la participación de los individuos en actividades 

deportivas y sociales. 

 

El Capítulo 6 se centra en la relación entre los ingresos y la edad para España. 

Diferentes modelos econométricos y técnicas de panel se utilizan para explicar la 
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evolución de dichos ingresos respecto al ciclo vital. Hemos considerado los datos de 

cohortes para diferentes grupos de edad utilizando la información contenida en la 

Encuesta de Condiciones de Vida. Se proporciona evidencia empírica que confirma que 

los individuos obtienen ingresos máximos en edades entorno a los 48 años (48,45 años 

para los hombres y 47,44 para las mujeres), cuando hace unos años era de 52 años. Por 

otra parte, es importante señalar que existen importantes diferencias por género. 

 

Por tanto, a partir de los datos longitudinales de la Encuesta de Condiciones de Vida, 

parece existir un efecto de “techo de cristal” en los ingresos no sólo para las mujeres 

sino también para el conjunto de profesionales españoles. Por tanto, el objetivo de los 

responsables políticos en un futuro cercano ha de ser eliminar este tipo de 

discriminación laboral y sus implicaciones en términos de mayor desigualdad. 

 

Por último, en el Capítulo 7 se ha analizado el problema de la sobre-educación en 

España y su efecto sobre los ingresos. El uso de las diferentes olas de la Encuesta de 

Condiciones de Vida en este estudio sirve para considerar la situación de la población 

ocupada y comparar las ganancias de estos individuos que tienen sobre-educación. Se 

realizó un análisis de corte transversal (centrado en un período de tiempo cercano al 

momento actual). Aplicamos diferentes técnicas de matching basadas en métodos de 

propensity score para evaluar el impacto de la educación sobre los ingresos 

individuales. Los resultados obtenidos en este trabajo añaden más evidencia empírica 

que apoya el efecto que tiene la educación sobre los ingresos, junto con el hecho que la 

sobre-educación podría ser un gran problema para muchos países. En España, existe así 

un problema de sobre-educación que varía entre ocupaciones y los trabajadores sobre-

educados tienen más probabilidades de encontrarse entre ''trabajadores de los servicios y 

vendedores de comercios y mercados'' y ''ocupaciones básicas. Además, la mayoría de 

las personas que trabajan como ''profesionales” tienen un nivel adecuado de educación y 

el exceso de educación tiene un impacto negativo y significativo en los ingresos. A 

pesar de que los resultados dependen de la manera en que se defina la sobre-educación 

(intervalo o método modal), puede afirmarse que aquellos individuos sobre-educados 

reciben menos ganancias de las que les corresponderían. En realidad, esos menores 

ingresos pueden alcanzar entorno a los 5.000 euros por año. 
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2. Líneas futuras de investigación 

 

Los siete capítulos de esta tesis, a pesar de haber respondido a algunas preguntas 

importantes a nivel académico en el campo de la economía de la salud, el bienestar y la 

educación, siguen dejando varias cuestiones abiertas que pueden ser abordadas en 

próximos estudios. Sin embargo, todas estas futuras líneas de investigación y su 

desarrollo estarán restringidas a la calidad y disponibilidad de datos en cada momento 

del tiempo. 

 

Es importante también tener en cuenta el hecho de poder separar los efectos dinámicos 

sobre la salud de diferentes características socio-demográficas como edad, sexo, 

situación en el mercado laboral (empleados frente a parados) y educación. De hecho, 

tener en cuenta las características específicas de cada país podría ayudar a los 

responsables de políticas públicas a medir el grado de equidad en las distintas 

intervenciones de salud, tal y como se sugiere en el Capítulo 1. 

 

El Capítulo 2 podría ampliarse en futuras líneas de investigación. Sería así muy útil 

poder comprobar de nuevo nuestros resultados realizando más pruebas empíricas que 

analicen el efecto del estado de salud en los ingresos de los individuos. Y podría ser 

relevante considerar que diversos estudios internacionales han demostrado ya que estas 

cuestiones tienen un fuerte poder predictivo sobre los indicadores de mortalidad, 

especialmente para las personas con salarios más bajos y que han sido más perjudicadas 

por la crisis económica. 

 

Además, para seguir adoptando una perspectiva multidisciplinar, podría ser importante 

continuar trabajando sobre la base de varios de los resultados empíricos que se muestran 

en los siguientes capítulos de la tesis doctoral que describimos ahora. 

 

Los resultados empíricos del Capítulo 3 proporcionan pruebas evidentes de que el grupo 

de auto empleados tiene resultados de salud mejores que el resto, así como que padecen 

menos enfermedades crónicas o limitaciones en sus actividades diarias. Sin embargo, 

investigaciones futuras deben ayudar a comprender mejor los factores que influyen 
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tanto en dicho auto-empleo como en el nivel de salud. Es preciso señalar que los 

responsables de políticas públicas harían bien en adoptar enfoques multidimensionales 

abiertos en sus estrategias de política sanitaria. Por tanto, trabajos futuros deberían 

ayudarnos a comprender mejor el mecanismo de selección para determinar si el estado 

de salud es una barrera percibida o real. Esto es importante en cuanto a poder extrapolar 

los resultados obtenidos para España a otros países. Las futuras ampliaciones de esta 

parte de la tesis deberían centrarse en el enfoque de datos de panel basado en diferentes 

olas de la Encuesta de Condiciones de Vida para España y considerar también diferentes 

grupo de países con el fin de explicar el papel desempeñado por cada determinante que 

analizamos al respecto en este capítulo de la tesis. 

 

Además, el Capítulo 4 confirma el hecho de que la doble cobertura sanitaria tiene un 

efecto importante sobre el grado de utilización de servicios sanitarios, lo que sugiere 

que el fomento de dicha doble cobertura complementaria puede producir una 

disminución de las listas de espera y gasto público en salud. Esta información podría ser 

útil para realizar más investigaciones en el futuro con el fin de proporcionar nuevos 

resultados respecto a la posible disminución de la utilización sanitaria asociada con la 

expansión de seguros privados, o para evaluar políticas de colaboración pública-privada. 

 
El Capítulo 5 se podría igualmente extender mediante el uso de más encuestas y no sólo 

de micro datos de la Encuesta Nacional de Salud española con el fin de comprobar las 

diferencias entre las personas que practican deportes y las que no hacen ejercicio sobre 

el número de visitas a los servicios de urgencia y número de horas y días que está 

ingresada en el hospital o con hospitalización domiciliaria. Una investigación más 

amplia podría cuantificar más detalladamente los efectos sobre la salud debidos a la 

diferente intensidad realizada en la práctica deportiva por parte de los individuos. Por 

ejemplo, sería interesante volver a replicar nuestros resultados empíricos mediante el 

uso de otros métodos y nuevas variables de control o realizar otro estudio que 

contemplase varios países. Estas y otras extensiones de este trabajo se pueden seguir 

considerando a medida que nuevos datos estén disponibles para los investigadores. 

 

En el Capítulo 6 a partir de datos longitudinales de la Encuesta de Condiciones de Vida 

se estudia el efecto del “techo de cristal” sobre los ingresos obtenidos no sólo por las 
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mujeres sino también por el conjunto de profesionales en nuestro país. El objetivo de 

otras investigaciones futuras podría consistir en cómo superar este tipo de 

discriminación laboral y sus implicaciones en términos de desigualdad.  

 

Por otra parte, el último capítulo de esta tesis (Capítulo 7) podría ampliarse a fin de 

incluir enfoques más innovadores. Por ejemplo, los resultados obtenidos en este capítulo 

añaden más evidencia empírica al hecho por el cual se demuestra el efecto de la sobre-

educación sobre los ingresos y, por tanto, deberían tomarse en consideración. Además 

un exceso de educación podría ser un gran problema para otros países y no sólo España. 

Por tanto, sería valioso comprobar si nuestros resultados empíricos cambian en otros 

escenarios mediante el uso de otras encuestas, métodos y variables de control, bien 

realizando el mismo estudio para otros países europeos o de la OCDE. Por eso, la 

información proporcionada por otras encuestas como la Encuesta de Salud, 

Envejecimiento y Jubilación en Europa (SHARE según su acrónimo en inglés) podría 

ser considerada en nuestra investigación futura. 

 

Por último, los efectos negativos de los estilos de vida (sedentarismo, obesidad o 

trastornos de la alimentación) podrían ser estudiados en este contexto. Asimismo, 

indicar que todos estos aspectos se configuran como una prometedora agenda de 

investigación para el futuro en el campo del diseño de políticas públicas. 
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Conclusions  
 

This thesis concludes with a final section which contains a summary of some basic 

lessons learned through the seven previous chapters. Likewise, some future research 

lines derived from this thesis on health, welfare and education economics are showed.  

 

The final contributions of all the future research lines suggested in the end of this thesis 

would be vital in the designing and evaluation of public programs and policies as a focal 

point for public institutions. That is, due to this is the object of many reflections and 

academic works about politics and governance, we really think that the contribution to 

the empirical analysis of these issues should be noted.  

 

 

1. Results and public policy implications  

 

Our empirical results provide new empirical evidence on health, welfare and education 

economics. In doing so, data based on different tiers of government have been used. The 

main sources of data were the OECD Health Statistics, World Bank and information 

provided by the Spanish National Institute of Statistics such as the European 

Community Household Panel (ECHP), European Statistics on Income and Living 

Conditions (EU-SILC) and European and National Health Surveys. The software 

primarily used is STATA and EVIEWS.  

 

Nevertheless, it is important to explain the limitations of the research carried out 

especially in the most of the chapters of the thesis because they are based on micro data. 

The fact is that although data from these kind of surveys allow to include individual 

characteristics to the study, it should be taken with caution when interpreting the results, 

because the information are usually self-reported by individuals. For example, regarding 

health care utilization it should be noted the number of visits asked for are related only 

with the last month.  
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In this regard, to conclude this thesis, the most relevant conclusions that have been 

obtained in the seven chapters previously exposed, are summarized below. It is also 

established, for each one, the most original contributions of these academic research to 

previous evidence are the following ones.  

 

Chapter 1 investigates a new approach to rank health distributions based on stochastic 

dominance. By invoking a traditional assumption on the utility functions, which is 

increasing monotonicity, we confirm than for ordinal data distributions, stochastic 

dominance has applicability in ranking social welfare (first order stochastic dominance) 

but not applicability in ranking inequality (second order stochastic dominance). 

Empirically, this paper relies on tests of stochastic dominance, multivariate regressions 

and matching techniques. Using the Spanish component of the EU-SILC, we also 

confirm the existence of health inequalities related to sex, age, unemployment and 

education level. In fact, we believe that merging the country specific evidence with 

good practices could help policy makers to create equitable health interventions.  

 

Chapter 2 using the EU-SILC we analyze the problem of under-health and their effects 

on earnings in Spain. Our results provide new empirical evidence on the relevance of 

incorporating the health dimension in order to identify employment profiles. In fact, we 

find evidence that about 12% of individuals were “under-healthy people” in 2012. 

Obviously, this percentage varies among occupation, age group and sex. Besides, the 

above-mentioned analysis is carried out based on propensity score matching techniques. 

As a result, it was found that about 25.28% of males were considered “under-healthy 

people” in 2012. This data reflects an increase in “under-healthy people” in last years 

because it was only 9.06% in 2009. Probably, the Great Recession and public health 

cuts in Spain based on public expenditure control are the main reasons for these 

phenomenon.  

 

Besides, our estimation results are based in several matching techniques (“nearest 

neighbor", “radius matching” and “stratification” method”). At this regard, under-health 

workers are most likely to be found among these groups: skilled agricultural, fishery 

workers and elementary occupations. It means that under-health has a significant 
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negative impact on earnings. Thus, those individuals, who declare worse SAH, receive 

fewer rewards. Moreover, this findings remains even if we divide our sample into males 

and females. The previous output implies that for the individuals of our sample, the 

average effect of being under-health in 2012 is a decrease of the annual earnings 

(wages) by 2,067.49 euros for males and 1,017.78 euros for females. These results 

suggest that estimates are very robust to the different matching method that we use and 

it can be spread for further research analyzing under health evolution in the European 

Union countries.  

 

It was also found that immigrant population was considered “over-healthy people” 

versus native population. By sex and age group, the percentages of "over-healthy 

people” are always higher for the immigrant population than for the native one, 

probably due to the fact that immigrants include more younger people. Thus, although 

the health immigrant effect is supposed to diminish as the time since immigration 

increases, we have shown that the over-health phenomenon exists despite the Great 

Recession in Spain during the last years. In addition, it is important to point that that 

“under-health” has a significant negative impact on earnings especially for immigrant 

population. Obviously, further research about this topic during the next years is 

required. Thus, one of the main objectives for policy makers should be clearly directed 

to improve population health, especially at lower paid people that have been more 

damaged by economic crisis.  

 

Chapter 3 analyses the impact of self-employment on health in Spain. Micro data from 

the Spanish component of EU-SILC and different econometric specifications are used. 

We control by potential effects that could explain health differences between self-

employed and wageworkers. Three measures of health (self-assessed health, chronic 

diseases or limitations in daily life) are used to do it. Our findings show that the self-

employed are generally healthier than wageworkers, both in terms of subjective health 

outcomes as well as in more objective ones such as suffering from any chronic 

condition or to have a limitation in daily activities.  
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At this regard, self-employed in Spain are often reported to be healthier than 

wageworkers (they have greater values of adequate health and lower values of under-

health) although all the reasons of this health difference are broadly unknown. 

Nevertheless, there were in the past several attempts in order to attribute these results to 

the high level of job control and to even consider self-employment as a useful 

alternative to health inducing early retirement.  

 

For this purpose, we perform matching analyses using nearest neighbor, radius 

matching and stratification method. Thus, our empirical results provide clear evidence 

that self-employment group has higher health outcomes as well as lower suffering from 

any chronic condition or less limitations in daily activities.  

 

Moreover, we really think that forthcoming research must disentangle the factors 

influencing both self-employment and health. As for an economic perspective, it must 

be observed that policymakers would do well to make a more opened multidimensional 

approach for their health policy strategies. Therefore, future work should further 

understand the selection mechanism to establish whether health status is a perceived 

barrier (less healthy people do not even try to become self-employed) or an actual 

barrier (less healthy ones are faced with more obstacles, when they want to start a 

business).  

 

Chapter 4 estimates the potential reduction in health care utilization associated with the 

expansion of private insurance. The case of analysis is Spain, a country that needs to 

control public health expenditure and reduce waiting lists. It is very interesting to study 

whether encouraging double health coverage can solve these problems. Using Spanish 

micro data from the ECHP, we study the impact of the double health coverage on health 

care utilization. We apply propensity score methods and matching techniques to 

estimate the average treatment effect given a vector of observed covariates. The effect 

of having a private health insurance on the visits to general practitioner on those who 

have private health insurance is a decrease of the number of general practitioner 

consultations by 0.12 to 0.53 and its effect on the number of visits to the specialist 

doctor consultations is an increase by 0.58 to 1.02. Therefore, our results suggest that 
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differences in the number of visits to general practitioners and specialists can be 

explained by individual characteristics including health coverage. 

 

Moreover, in Chapter 5 we use individual data from the Spanish National Health 

Surveys in order to study health care utilization associated with individuals’ sports and 

physical activity. The determinants of sports activities are analyzed with regard to many 

socio-economic variables. In particular, propensity score and matching techniques are 

used to estimate the treatment given a vector of observed covariates. We construct two 

groups: one group of people (sports sample) who are active and a control group of 

people who are not active (no-sports sample). Exploiting it, public policies evaluation 

techniques are applied to health problems.  

 

Our empirical results confirm previous findings that promoting sports activities have 

positive effects on individual health (assessed with both objective and subjective 

measures). According to the empirical analysis using nearest neighbour and 

stratification methods, the average effect of playing sports is a decrease in the number 

of visits to emergency services by 0.10-0.16. We find that the effect of playing sports on 

the number of times in hospital as an in-patient on those who do exercise is a decrease 

in the number of visits by 0.09-0.07. Interestingly, the average effect of playing sports 

shows a decrease in the number of days in hospital as in-patients by 0.88-1.29. Thus, the 

effect of playing sports on the number of times in care home hospital is a decrease by 

0.41-0.61. With these results, policy makers should therefore focus on promoting 

physical exercise much more amongst females and in areas where there is a prevalence 

of individuals who are extremely overweight and obese in order to reduce health care 

utilization and costs. 

 

Also, it would be appropriate to promote physical exercise much more so as to reduce 

health care utilization (number of visits to emergency services and number of times and 

days of admittance to a hospital or outpatient clinic). This information could be 

employed in public health campaigns in order to increase participation in sports 

activities or social interactions.  
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The Chapter 6 is focused on the relationship between income and age for the case of 

Spain. Different econometric models and panel techniques are used to explain income 

over life. We have considered cohort data for different age groups using the information 

contained in the EU-SILC. We provide empirical evidence confirming that individuals 

obtain maximum ages around 48 years old (48.45 years old for men and 47.44 for 

women) when a few years ago it was 52. Furthermore, there exist important differences 

by gender.  

 

Therefore, using longitudinal data from the EU-SILC, it seems to disentangle a glass 

ceiling effect in earnings not only for women but also for the whole Spanish 

professionals. For this country, this means that many sectors are losing the best women 

and workers. So, the goal of policymakers in a near future is to eliminate this labor 

discrimination and its unequal implications.    

 

Finally, in Chapter 7 it have been analysed the problem of over-education in Spain and 

its effect on earnings. Using the waves of EU-SILC, this study analyses over-education 

of employed people and compares over-education rates and earnings of these 

individuals. Cross-sectional analysis (focused on a recent period of time) is performed. 

We apply different matching techniques based on propensity score methods to evaluate 

the impact of over-education on personal earnings. Empirical results obtained in this 

paper add more empirical evidence supporting the effect of education on earnings 

together with occupational placement because over-education could be a great problem 

for many countries. In Spain, there exists a problem of over-education which varies 

among occupations and overeducated workers are most likely to be found among 

‘‘Service workers and shop and market sales workers’’ and ‘‘Elementary occupations’’ 

and the majority of individuals working as ‘‘Professionals’’ are adequately educated. 

Besides, over-education has a significant negative impact on earnings. Although the 

results depend on the way we define over-education (interval or modal method), those 

individuals over-educated receive less earnings than they correspond to. In fact, the 

decrease can reach about 5,000 euro per year. 

 

	  



	
	

197 

2. Future work and research lines  

 

The seven chapters of this thesis, while having answered some important academic 

questions in health, welfare and education economics, open several fields that can be 

addressed in future studies. Nevertheless, all future research lines will be restricted to 

the quality and availability of data.  

 

Next, it is important to disentangle the dynamic effects on health of socio-demographic 

characteristics such as age, sex, status at the labour market (employed versus 

unemployed) and education. In fact, we believe that taking into account the country 

specific evidence could help policy makers to measure equity in health interventions as 

Chapter 1 suggested. 

 

Chapter 2 could be extended in future lines of research. It would be valuable to test the 

results adding more empirical evidence supporting the effect of health status on 

individuals´ earnings. And it could be useful to include that international studies have 

found it has strong predictive power for mortality especially at lower paid people that 

have been more damaged by economic crisis.  

 

Besides, to keep on working from a multidisciplinary perspective could be very 

important in order to encourage the empirical results showed in the following Chapters. 

 

Thus, empirical results on Chapter 3 provide clear evidence that self-employment group 

has higher health outcomes as well as lower suffering from any chronic condition or 

less limitations in daily activities. Nevertheless, forthcoming research must disentangle 

the factors influencing both self-employment and health. As for an economic and policy 

perspective, it must be observed that policymakers would do well to make a more 

flexible multidimensional approach in their health policy strategies. Thus, future work 

should further understand the selection mechanism to establish whether health status is 

a perceived barrier or an actual barrier. This is important regarding the extrapolation of 

our findings to other countries. Future extensions of the paper should focus on panel 
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data approach based on different waves of EU-SILC for Spain and consider clusters of 

countries in order to explain the role played by each determinant. 

 

Besides, Chapter 4 confirms the expectation that having double health coverage has an 

important effect on health care utilization what suggests that promoting private health 

insurance can yield a decrease in waiting lists and public health expenditure. It could be 

very useful to do more research in order to provide additional results with respect to the 

potential reduction in public health care utilization associated with the expansion of 

private insurance or to evaluate public-private partnership policies. 

 

Chapter 5 could be extended using more Surveys and not only the micro data of the 

Spanish National Health Survey in order to test differences between individuals who 

play sports and those who do not do exercise insofar as the number of visits to 

emergency services and times and days admitted to hospital or care home hospital are 

concerned. Thus, further research might disentangle more health effects due to different 

intensity of sports. For example, it would be interesting to test our empirical results by 

using other methods and control variables or making a multi-country study. These and 

other extensions of this paper are left for further research, when new data will be 

available. 

 

Chapter 6, using longitudinal data from the EU-SILC, we study the glass ceiling effect 

in earnings not only for women but also for the whole Spanish professionals. The goal 

of future research could be to overcome this labor discrimination and its unequal 

implications.    

 

Moreover, the last paper of this thesis (Chapter 7) could be extended in order to include 

more innovative approaches. For example, the results obtained in this chapter add more 

empirical evidence supporting the effect of education on earnings which needs to be 

considered together with occupational placement because over-education could be soon 

a big problem for other countries. Thus, it would be valuable to test whether the 

empirical findings change in other scenarios using other surveys, methods and control 

variables, or doing the same study for other European or OECD countries. For that, the 
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information provided by other surveys such as the Survey of Health, Ageing and 

Retirement in Europe (SHARE) could be considered in our future research.  

 

Finally, the impact of negative lifestyles (sedentarism, obesity or eating disorders) could 

be studied. All of that is configured as a promising research agenda for the future in the 

public policy field. 
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